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THE HELDERBERG LIMESTONE OF CENTRAL PENNSYLVANIA. 

By JoHN B. REESIDE, Jr. 

INTRODUCTION. 

This paper .presents the results of a study 
made during 1913, 1914, and 1915, while the 
writer was a student at Johns Hopkins Uni­
versity. The formations discussed have been 
studied in Maryland, New Jersey, and New 
York, and described with more or less detail, 
but concerning their occurrence in the inter­
vening area in Pennsylvania little exact infor­
mation has been available. The conflict in 
opinion as to the proper position and correla­
tion of the Keyser limestone and as to the 
interpretation of some of the standard New 
York sections has made further data very 
desirable, and the present paper is an attempt 
to meet a part of the deficiency. 

The writer wishes to express his indebted­
ness to the members of the geologic faculty of 
Johns Hopkins University, especially to Prof. 
W. B. Clark and Prof. 0. K. Swartz, and for 
many helpful suggestions also to Mr. E. 0. 
Ulrich, Mr. _ Charles Butts, and Mr. Arthur 
Keith, of the United States Geological Survey .. 

HISTORICAL SUMMARY. 

The first systematic discussion of the rocks 
of Pennsylvania is contained in the first annual 
report of H. D. Rogers, as State geologist, to 
the Pennsylvania legislature, made in 1836.1 
The present Helderberg limestone and an 
indeterminate thickness of late Silurian beds 
seem to -be included in his division "No. 6 " 
which is described 2 as "an argillaceous bl~e 
limestone" that "contains between its beds 
thin layers of shale resembling that last de­
scribed (No. 5), though these grow less as we 
ascend, while the rock becomes progressively 
purer and less argillaceous." Rogers states 

1 Rogers, H. D., Pennsylvania State Geologist First Ann. Rept., 
Harrisburg, 1836. 

2 Idem, p. 14. 

also: "This stratum is terminated by layers of 
gray chert." In later reports Rogers used the 
Roman numeral (VI). · 

In 1843 Mather 3 correlated his Pentamerus 
limestone with Rogers's No. Vi, and in the 
same year James Hall 4 correlated the beds in 
the interval from the Niagara group to the, 
"Upper Pentamerus" _limestone inclusive with 
Rogers's No. VI. 

In 1858 Rogers, in the long-delayed final 
report of the First Pennsylvania Survey, 
applied the so-called transcendental nomencla­
ture to supplement the numerical designa,tion 
of the preliminary reports. To No. V, the 
"Scalent series," he assigned three divisions­
the uppermost of which he described 1 as 

a blue fiaggy limestone, sometimes containing bands of 
chert. Certain portions have thin-bedded, wavy stratifi­
cation * * * This -rock contains the Cytheri7w alta, 
Tentaculites ornatus, and a few other distinctive fossils. 

No. VI, .the "Pre-Meridian series," he de:.. 
scribed 1 as 
a diverE;ified calcareous formation, usually of some shade 
of grayish blue. It is argillaceous and fiaggy in its lower 
beds and shaly toward the middle. It frequently con­
tains layers and n?dules 'of chert, especially near its 
upper limits. It has many characteristic fossils, the Pen­
tamerus galeatus·and other shells, with corals. 

Overlying these is the ":Meridian slate," 
which apparently includes the shales at the 
top of the New Scotland and at the base of 
the Oriskany. Rogers correlated the lime­
stone of his No. V with the "Waterlime" of 
New York, and his No. VI with the ''Lower 
Helderberg" of New York; In discussing ·the 
rocks of the United States as a whole Rogers 
seems to transfer the "Meridian slate" and 
the "Sea lent" limestone to the "Pre-Meridian 

3 Mather, W. W., Geology ofNew York, pt. 1 [First district], p. 325, 
1843. 

4 Hall, James, Geology of New York, pt. 4 [Fourth district], pp. 80, 
144, 145, 519, 1843. 

5 Rogers, H. D., Geology of Pennsylvania, vol. 1, p. 107, 1858. 
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186 SHORTER CON·TR.IBUTIONS TO GENERAL GEOLOGY, 1917. 

series." Hence in its larger ·aspect No. VI 
included the limestones of the late Silurian, 
the Helderberg, and the shales of the Oriskany. 

In 1874 was established the Second Geo­
logical Survey of Pennsylvania, under J. P. 
Lesley. During the following 20 years this 
organization . issued many county · and special 
reports, in which the utmost freedom was 
allowed to the severa~ geologists in the usage 
of stratigraphic names. The volumes there­
fore disagree among themselves. Very little 
detailed st:ratigraphio discussion is given in 
these reports. The f{)llowing table shows the 
usage of the several geologists in describing 
the sections discussed in another part of this­
paper: 

New York and its far more extE)nsive and numerous lines 
of outcrop through Pennsylvania, it would be simply.mis­
leading to describe it as composed of any fixed number of 
beds, or groups of beds, arranged in a definite series, each 
group characterized by one or more species of organic 
form. All that can be said of it with truth is this: (1), 
that it is mainly a limestone formation, underlying the 
whitish sandstone formation No. VII and overlying the 
reddish shale formation No. V; (2), that many of its beds are 
crowded with Pentamerus, Delthyris, Tentaculites, encrinal 
stems, and masses of coral; (3), that one or more of its beds 
are nearly solid layers of the sponge coral Stromatopora,· 
(4), that at its bottom, whether included in it or not, are 
hydraulic limestone beds, containing the remains of lob­
sterlike creatures, Eurypterus and Polygnotus,· and (5 ), 
that it might perhaps be made by a downward extension 
to include the whole Salina ·shale and Niagara limestone 
formations of western New York and Canada, were it not 
for the extraordinary thickness of the Salina · red shales, 

Usage of the Second Pennsylvania Geological Survey, correlated with stratigraphic div1'sions of the present paper. 

Claypole, D'Invilliers, White, Platt, 

This report. White, White, White, Perry Mifflin Huntington Blair 
Grovania.a Dalmatia.b County, County, County, County, Selinsgrove. b 

Clark'sMill.c Lewistown. d M,apleton. e Tyrone.! 
---

Oriskany. Oriskany. Oriskany. . Oriskany. Oriskany. Oriskany. Oriskany. 

Oriskany. 
Stormville 

Stormville shale. 
Stormville Stormville Lime shale. 

shales. shales. shales. 
New Flint Lime shale. 

Scotland. shales. Q.) 

~ 
~ 
0 

+=> Q.) Q) Stormville 
tll 
Q) 

~ Coeymans. ] 
~ 

""' conglomerate. Stormville 
0 

Lewistown Q) 

Stormville 
+=> 

~ 
tll 

and Q) Massive limestone. Q) and ~ ] ~ Bastard Bastard !5: limestone. 
Stormville limestones. ·clarks 0 

limestones. +=> Lower ~ -

Keyser. and Bastard Mill 
':11 

-~ massive !5: 
limestones. shales. 0 Q) 

limestone. +=> 
,...::; <ll 

·~ 
Q) 

H 

Tonoloway. Bossard ville. Bossardville. Bossard ville. Lewistown. Shaly 
· limestone. 

a Peimsylvania Second Geol. Smvey Rept. G7, p. 88, 1883. 
b Idem, p. '93. 
c Idem, Rept. F2, p. 182, 1885. 

a Idem, Rept. F3, p. 256, 1891. 
e Idem, Rept. T3, 1885. 
I Idem, Rept. T, 1881. 

In 1892 Lesley 1 correlated No. VI in a 
general way with the "Lower Helderberg" 
(Helderberg) of New York, which he regarded 
as Silurian. His oomn1ent on this subject is 
characteristic: 

Considering the great variety of thickness, quality, 
order of subdivision, and fossil distribution exhibited by 
the formation as a whole along .its northern outcrop through 

I Lesley, J. P.1 Pennsylvania Second Geol. Survey Summary Final 
Rept., vol. 2, p. 904, 1892. 

especially in Pennsylvania, by which the Niagara is very 
far separated from the limestones of No. VI above. 

In 1903 Schuchert 2 stated that he had 
traced the Cobleskill and Manlius faunas 
through New Jersey, Pennsylvania, Maryland, 
and West Virginia, and that in central Penn- . 
sylvania these are still distinct, but that. they 
become more confused in Maryland. 

2 Schuchert, Charles, On the Manlius formation of New. York: Am. 
Geologist, vol. 31, p. 176, 1903. 
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In 1906 Grabau 1 considered White's Storm­
ville limestone of Pennsylvania to represent 

. the Manlius and in part • the Coeymans. The 
top of this limestone he believed to represent 
generally a marked break, indicated by con­
glomerate beds, composed at many places 
almost entirely of quartz. The section at 
Grovania, Pa., he cited as an example of over.,. 
lap, the sandstone present being considtlred 
New Scotland and the underlying limestone 
Manlius and Decker. 

In 1909 Grabau 2 expressed the view that the 
Lewistown represented only the upper part of 
his Monroan series-that is, the Rosendale­
Manlius interval of New York. 

In 1911 Ulrich 3 announced the presence of 
. an unconformity of considerable time signifi­
cance in certain beds of the Appalachian region 
previously referred to the upper Cayugan. 
The rocks between this horizon and another 
well up in the Coeymans of Schuchert -and 
other authors he referred to as the Keyser 
limestone . For the Silurian beds beneath the 
Keyser limestone he used the name Tonoloway 
limestone. Ulrich did not discuss either unit 
in detail. 

In 1912 Stose 4 gave an adequate descrip­
tion of the Tonoloway limestone and presented 
a statement (furnished by Ulrich) of the fauna 
and of its correlation. In this statement the 
beds just above the Tonoloway limestone were 
differentiated, as'' the lowest faunal zone of the 
Helderberg," from the beds containing the 
Coeymans, New Scotland, and Becraft faunas. 

In 1913 Grabau 5 suggested the occurrence of 
the Bertie limestone at Selinsgrove Junction, 
Pa., and again referred the entire Lewistown to 
his upper Monro an, disputing the reference of the 
Keyser and equivalent beds to the Devonian. 

In 1913 also Brown,6 on paleontologic evi­
dence, considered the Decker and Rondout 
present in Milesburg Gap, near Bellefonte, Pa. 

I Grabau, A. W., Guide to the geology and paleontology of the Scho­
harie Valley in eastern New York: New York State Mus. Bull. 92, p. 
173, 1906. 

2 Grabau, A. W., Physical and faunal evolution of North America 
during Ordovicic, Siluric, and early Devonic time: Jour. Geology, vol. 
17, p. 247, 1909. 

3 Ulrich, E. 0., Revision of the Paleozoic systems: Geol. Soc. America 
Bull., vol. 22, p. 590, 1911. 

• Stose, G. W., U.S. Geol. Survey Geol. Atlas, Pawpaw-Hancock folio 
(No. 179), p. 7, 1912. 

5 Grabau, A. \V., Early Paleozoic delta deposits of North America: 
Geol. Soc. America Bull., vol. 24, p. 510, 1913. 

6 Brown, T. C., Notes on the Simrian limestone of Milesburg Gap, ncar 
Bellefonte, Pa.: Am. Jour. Sci., 4th ser., vol. 35, p. 83, 1913. 

In the same year the Maryland Geological 
Survey/ in its volume on the Lower Devonian 
of Maryland, divided the Helderberg into the 
K.eyser, Coeymans, New Scotland, and Becraft 
members, named in ascen.ding order. The last 
three were correlated with the divisions of the 
same names in Pennsylvania and other States, 
and the Keyser with beds in sections at Clark's. 
mill, Selinsgrove Junction, and Grovania, Pa., 
which are discussed in some detail. Regarding 
the State as a whole, the suggestion was made 
that the top of the Keyser is a plane of uncon­
formity. 

Schuchert 8 in 1916 gave a brief discussion 
of the section in the Tyrone region. He 
attributed all the beds referable to the Helder­
bergian to the Keyser limestone, and expressed 
the opinion that there is a marked stratigraphic 
break at the top of the Keyser and possibly 
another at the base. · 

As this brief summary indicates, the an1ount 
of detailed information available concerning 
the Lower Devonian and late Silurian horizons 
of Pennsylvania leaves much to be desired. 
The present study of seven selected localities, 
it is hoped, will contribute toward the solution 
of some of the problems involved, though the 
writer recognizes fully the difficultie~ and 
limitations imposed upon correlations which 
are made without field work throughout the 
areas between the exposures discussed and 
which · are based entirely upon the fossils 
collected. 

GENERAL FEATURES OF THE TONOLOWAY AND 
HELDERBERG LIMESTONES. 

TONOLOWAY LIMESTONE. 

The type expos·ures of the Tonoloway lime­
stone are . in the lower slopes of Tonoloway 
Ridge, and the type locality is just west of 
Rock Ford, W. Va., where Great Cacapon 
River cuts through the ridge. The name was 
given by Ulrich, as 

1

stated above, but the for­
mation was first adequately described by 
Stose.4 Typically it is composed of finely 
laminated light-gra:y limestone and calcareous 
shale and is generally more shaly toward the 
top. 

7 Maryland Geol. Survey, Lower Devonian, 1913. 
s Schuchert, Charles, Silurian formations of southeastern New. York, 

New Jersey, and Pennsylvania: Geol. Soc. America Bull., vol. 27, p. 
.552, 1916. 
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The Tonoloway formation in central Pennsyl­
vania has, at all the exposures studied except 
Tyrone, the same chatacteristic lithology, con­
sisting of platy, in places laminated fine-grained 
gray limestones . and calcareous shales. The 
uppermost beds in the Susqueha,nna region are 
heavy, pure, and very dark. At Tyrone the 

sharp. Even_ where the uppermost Tonoloway 
is massive, the nodular structure of · the Keyser 
permits a separation. 

HELDERBERG LIMESTONE. 

GENERAL CHARACTER. 

The Helderberg formation is a series of cal-
strata referred to the Tonoloway are relatively careous deposits of varied character. It in~ 
light cream-colored to buff limestones, in 

eludes some shale but is chiefly limestone. In 
places platy and in places containing shale. lithology individual beds may represent any 
These beds probably- represent a special facies stage in the gradation between a coarse· agglom-
very much like the Wills Creek shale of Mary- eration of fossil fragments and a dense, very 
land. Indeed, if there were sufficient evi- fine grained subcrystalline rock, or between a 
dence of an unconformity and hiatus at the somewhat calcareous shale and a laminated 
top, the lithology of .these beds would suggest 
their correlation with the Wills Creek. . The impure limestone. Some parts of the forma­

tion have in all exposures much bedded ·chert, 
Tonoloway at Tyrone also contains a bed of and locally chert is present as nodules in other 
material that seems to be siliceous oolite. parts of the formation. In very minor quan­

The Tonoloway is not fully exposed at any 
of the localities studied; The maximum thick- tity arenaceous limestone and even calcareous 
ness observed is 325 feet. sandstone are present. 

Figure 28 shows the surface distribution of 
The fauna of the Tonoloway in Pennsyl- the ·Helderberg limestone in Maryland and 

vania as displayed in the sections ~tudied com- Pennsylvania. 
prises Camarotoechia? lamellata, Camarotoechia Four members are rec9gnized in the Helder-
litchfieldensis, Spirijer keyserensis, Rhyncho- berg limestone-the Keyser limestone at the 
spira globosa var., Favosites sp. and other corals, . base, and above it, in order, the Coeymans 
Ectomaria min uta, Orthoceras sp., Leperditia limestone, the New Scotland' limestone, and 
sp., and other Ostracoda, Pelecypoda. Spirijer the Becraft limestone. 
keyserensis occurs in the thick upper beds at 
Lewistown and near Dalmatia. It also occurs 
at about the same horizon in the Maryland 
Tonoloway. Associated with it are the two 

KEYSER LIMESTONE MEMBER. 

SALIENT FEATURES. 

species of Camarotoechia. At Mapleton there The name Keyser limestone was first used by 
is a bed about 40 feet below the top of the Ulrich,! who cited Keyser, W.Va., as the source. 
Tonoloway which is very -fossiliferous. This He made several brief references as to its age 
bed carries Camarotoechia litchfieldensis, Spiror- and structural relation to the inclosing beds, 
bis laxus?, Proetus sp. ~' corals, Bryozoa, Pele- but gave no adequate discussion. The first de­
cypoda, and abundant Leperditia. Below this tailed account of the Keyper is to be found in · 
is a bed with many poorly preserved brachio- the Lower Devonian volume of the Maryland 
pods, almost, all a species of Rhynchospira. Geological Survey cited above. This discus-

. Usually, however, the Tonoloway contains sion is considered under the heading ''Correla­
nothing but ostracodes, and in some pla:ces, as tionoftheHelderberglimestone" (pp.-194-199.) 
at Tyrone, even these are very r.are. All the · The Keyser limestone forms the larger part 
forms mentioned above occur also in the Mary- of the Helderberg of central Pennsylvania. It 

· land Tonoloway. is divisible into two major lithologic units-a 
The Tonoloway and Keyser succession has lower limestone series with many nodular 

been considered -by most observers as unin- layers and an upper series of relatively shaly 
terrupted, but Ulrich believes the two lime- limestone, which contains very few -nodular 
stones to be separated by a marked break. beds. At Tyrone no nodular limestone what­
The change from the platy fissile gray lime- ever was recognized, but everywhere else it is a 
stone of the Tonoloway to the much thicker- prominent feature. At Mapleton and near 
bedded nodular bluish limestone of the Keyser, 
In some places very dark iri color, is usually 

1 Ulrich, E. 0., Revision of the Paleozoic systems: Geol. Soc. America 
Bull., vol. 22, pl. 28, 1911. · 
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Lewistown a thick bed of very pure massive 
crinoidal limestone lies near the base of the 
member. Here and there the Keyser contains 
chert and in many places Stromatopora-bearing 
beds. 

The thickness is variable in the area studied, 
ranging from 88 feet in one of the Tyrone .sec­
tions to 202 feet at Selinsgrove Junction. · 

LOCATION 
OF 

SECTIONS 
1. Tyrone 
2. Mapleton Depot 
3. Lewistown · 
4. Clark's .Mill 
s. Dalmat-ic;~ 
6. Selinsgrove Junction 
7. Grovania 

p E 

Dalmatia a distinct transitional unit lies 
between them, and at Selinsgrove Junction and 
Clark's Mill _the faun~s mingle somewhat near 
the limits of the two zones. 

The Chonetes jerseyensis zone and the 
Favosites helderbergiae var. praecedens zone may · 
be divided into the following subzones, each 
with its diagnostic faunule: 

Scranton 
0 

0 50 100 MILES 

FIGURE 28.-Map showing outcrops of Helderberg limestone in Pennsylvania and Maryland. 

Two' m.ajor faunal units were recognized in 
the Keyser of Maryland, and were designated 
the Chonetes jerseyensis zone and ·the Favosites 
helderbergiae var. - praecedens zone.1 As cor­
responding faunal units are presep.t in the 

_-Key~er of Pennsylvania and agree in every 
essential with those found in Maryland, the 
same names will be used. The favositoid 
corals have not been studied in detail, but 
Favosites _ helderbergiae var. praecedens is known 
to occur in the Favosites z<_>ne in Pennsylvania. 
The faunal zones do not coincide with the two 
lithologic units described above. These faunal 
zones are sharply separated in some of the 
sections, but at Lewistown and south of 

I Swartz, C. K., Maryland Geol. Survey, Lower ·Devonian, p. 99, 1913. 

103969°--17----2 

Favosites helderbergiae var. praecedens zone: 
17. Upper Leperditia subzone. 
16. Tentaculites subzone. 
15. Stromatopora subzone B . 
14. Rensselaeria mutabilis subzone. 
13. Pholidops ovata subzone. 
12. Lower Leperditia subzone. 

_ 11. Coral subzone B. 
10. Spirifer vanuxemi var. prognosticus subzone. 

Chonetes jerseyensis zone: 
9. Calymene camerata subzone. 
8. Bryozoan subzone. 
7. Gypidula subzone. 
6. Dalmanella clarki subzone. 
5 .. Spirijer modestus subzone. 
4. Stromatopora subzone A : 
3. Coral subzone A. 
2. Rhynchospira subzone 
1. Camarotoechia? lamellata subzone. 
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Figure 29 shows the relations of the faunal fer modestus, Stenoschisma formosa, Schuchert­
ZOD:es and subzones in the several sections ella deckerensis, and locally Orthostrophia 
and brings out the similarity of the faunal str~phomenoides, Dalmanella clarki, Sphaero­
sequence at most of the localities . studied. cystites multifasciatus, Tentaculites gyracan­
The sections at,Grovania .and :Tyrone resemble · thus, Calymene camerata, Proetus profuberans, 
one another and . .. differ from those farther and Proetus pachydermatus. · 
south and east, reSpectively . . This fact sug- C6ral subzone A.~At Tyrone the Rhyncho­
gests that some fundamental factor governing spira subzone is_ overlain by beds containing a 
the deposition of the ,Keyser had its effect profusion of Cladopora rectilineata and HaZy­
in a line nearly parallel to the present strike; sites catenulatus. Associated with them are 
possibly the amount of muddy sediment derived Strophonella leavenworthana var.1 Spirifer octo­
from the land mass to the east permitted costatus, Atrypa reticularis, and Rhynchospira 
greater coralline growth away from its shore. globosa var. 

1/) 
(I) 

."!::!Ill 
tl)t: 
00 
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~ 
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2Q) 
<llt: 
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)JE 25 miles )!'( 22 miles 31<. 

FIGURE 29.-Diagram showing relations of the zones and subzones of the Keyser limestone member of the Helderberg limestone in 
Pennsylvania. 

CHONETEs JERSEYENsis zoNE. Stromatopora subzone A.-At Selinsgrove 
G_amarotoechia? lamellata subzone.-.Oaina- Junction a 6-foot bed of stromatoporoids lies 

rotoechia? lamellata characterizes a subzone ·about 20.feet above the Rhynchospira subzone. 
at the base of nearly all the sections. It is This bed is represented at Grovania by·scattered 
especially well shown at Dalmatia and Selins- heads of stromatoporoids, at Dalmatia by a 
grove. Leperditia sp.~ Spirifer vanuxemi, and 6-inch layer of stromatoporoids, and at Clark's 
Rhynchospira globosa var. con:imonly occur in Mill by a unit that bears loose on the surface 
the subzone; Tentaculites gyracanthus, Pholi- numerous stromatoporoid fragments . . The 
dops ovata, Spirifer modestus, Orthostrophia stratigraphic position of these ·occurrences is 
strophomenoides, and Stenoschisma formosa are so nearly alike as to warrant the assumption 
less abundant. that they are at the same horizon. ' 

Rhynchospira globosa var. subzone.-Above Spirifer modestus subzone.-Above the Stro-
the Oamarotoechia? lamellata subzone a variety matopora subzone-A at Selinsgrove, Dalmatia, 
of Rhynchospira globosa is abundant. Asso- and ·Clark's Mill a definite _ horizon is marked 
ciated with it are Atrypa reticularis, Chonetes by' an abundance of Spirifer modestus, asso­
jerseyensis, Camarotoechia litchfieldensis, Lep- ciated with which are Camarotoechia litchfield­
taena rhomboidalis, Spirifer octocostatus, Spiri- ensiS, Chonetes jerseyensis, Rhynchospira for-
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mosa, Schuchertella deckerensis, Stenoschisma 
formosa, Stenoschisma deckerensis, Oalymene 

· camerata, and undetermined corals and ostra­
codes. 

Dalmanella clarki subzone.-At ·Tyrone, 
Mapleton, and Lewistown Dalmanella clarki 
occurs between the Rhynchospira subzone and 
the Gypiilula subzone and seems to charac­
terize · a definite horizon. The associated 
forms are very numerous and include most of 
the characteristic species of the Chonetes jersey­
ensis-zone. 

Gypidula coeymanensis var. prognostica sub­
zo~.-At Lewisto·wn and Selinsgrove Junc­

zone-and S pirifer vanuxemi prognosticus and 
Pholidops ovata-forms which are abundant 
only in the Favosites zone-are associated with 
or beneath species which are confined at most 
localities to the Chonetes jerseyensis zon~that 
is, Dalmanella concinna, Leptaena rhomboidalis, 
Btropheodonta bipartita, Strophonella geniculata, 
Oamarotoechia litchfielifensis, Atrypa reticularis, 
Merista typa, and Oalymene camerata. 

This transition zone varies in vertical thick­
ness and in the number of subzones included 
in it in the four sections mentioned. 

FAVOSITES HELDERBERGIAE VAR. PRAECEDENS ZONE. 

tion Gypidula coeymanesis var. prognostica is The beds above the Oalymene camerata sub­
abundant in a very massive nodular lime..: zone carry a fauna that is rather sharply sep­
stone. The form was not observed at any . arated from that of the Ohonetes zone. The 
other horizon nor at any other locality. The few forms which are common to both zones 
associated species are Atrypa reticularis, Ohone- differ much in relative abundance. Such forms 
tes jerseyensis, Dalmanella concinna, Merista as· Pholidops ovata, Spirifer vanuxemi var. 
typa, Leptaena rhomboidalis, Orthostrophia prognosticus, and Tentaculites gyracanthus are 
strophomenoides, Schuchertella deckerensis, Spi- unimportant members of the lower fauna, but 
rifer octocostatus, Stenoschisma deckerensis, they are abundant in the upper fauna. The 
Stenoschisma formosa, Proetus protuberans. complete absence of Atrypa reticularis . and 

Bryozoan subzone.-Above the Gypidula sub- Leptaena rhomboidalis from the upper zone and 
zone at Lewistown and at a c_orresponding their abundance in the underlying zone and 
horizon at Mapleton, Dalmatia, and Clark's the overlying Coeymans member is noteworthy. 
-Mill there is a profusion of unstudied Bryozoa. The presence of a transitional zone between 
At Tyrone and Selinsgrove a similar Bryozoan the Favosites and Chonetes zones in some of the 
zone seems to be present, though not conspic- sections modifies the sharpness of the separation 
~ous. The forms associated with the Bryozoa of the two faunas, but in general the statements 
include many of the characteristic species of made above hold good. 
the Chonetes jerseyensis zone. There are eight subzones in the Favosites 

Oalymene camerata subzone.-'--Oalymene came- zone. 
rata occurs above the Bryozoan subzone in Spirifer vanuxemi var. prognosticus sub­
nearly all the sections. In several sections this zone.-Just above the Oalymene camerata sub­
is the only occurrence, and in those in which zone in several of the sections an abundance of 
the fossil occurs at several horizons it is the Spirifer vanuxemi var. prognosticus marks 
highest one. The associated forms are com- apparently the same horizon. 
monly Atry;pa reticularis, Stropheodonta bi- Goral subzone B.-In the Grovania and 
partita, Merista typa, Dalmanella concinna, Tyrone sections a thick bed of massive lime­
Leptaena rhomboidalis, and less abundantly stone is composed of a profusion of Oladopora 
Schuchertella deckerensis, Oamaroto~chia litch- rectilineata, Halysites catenula_tus, Favosites sp., 
fieldensis, Rensselaeria mutabilis, Spirifer va- and other corals. Associated with these are 
nuxem~ var. prognosticus, and Uncinulus key- scattered heads of Stromatopora, Bryozoa, and 
serensis. 

TRANSITION ZONE. 
very rarely brachiopods of the genera Rhyncho­
spira and .Oamarotoechia. At the top of this 

At Lewistown and Dalmatia and to a less subzone is. a bed of Stromatopora which might 
marked degree at Selinsgrove Junction and well be separated as a distinct subzone. At 
Clark's Mill Rensselaeria mutabilis, Beachia Mapleton this coral horizon is represented by 

· proaVita, and Uncinulus keyserensis-forms . a sparse occurrence of Oladopora rectilineata, 
which are usually confined to the Favosites Favosites, and other corals . 
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Lower Leperditia su.bzone.-Above the coral 
subzone Bat Tyrone and Mapleton there is an 
abundance of large Leperditias. These are 
associated at Mapleton with Uncinulus nucleo­
latus and Spirifer vanuxemi · prognosticus. At 
Selinsgrove Junction a zone with Leperditia 
was observed which seems to be identical with 
that occurring farther west. 

Pholidops ovata subzone.-Pholidops ovata 
occurs above the lower Leperditia subzone at 
Mapl~ton . and Selinsgrove .Junction and at a 
corresponding horizon in all the sections except 
at Tyrone. The associated forms are numerous 
and include species usually diagnostic of both 
Favosites and .Chonetes zones. 

Rensselaeria mutabilis subzone.-One of the 
· most persistent subzones of t_he Pennsylvania 
sections is that marked by Rensselaeria muta­
bilis. In some of the sections this subzone con­
tains the only specimens of this form, in others 
it is the horizon of greatest abundance. The 
associated species are the cha!'acteristic forms 
of the · Favosites zone-S pirifer vanuxemi prog­
nosticus, Uncinulus nucleolatus, Meristella 
praenuntia, and others. 

Mapleton Stromatopora subzone.-At Maple­
ton the beds carrying the . greatest abundance 
of Stromatopora are well . up in the section and 
correspond to the upper Stromatopora beds at 
Grovania and Tyrone. 

Tentaculites gyracanthus subzone.-A well­
marked and persistent subzone carries Tenta­
culites gyracanthus, though in some of the sec­
tions where Tentaculites occurs at numerous 
horizons this subzone can be identified only by 
the characteristic association with Schuchertella 
prolijica. 

Upper Leperditia subzone.-At Lewistown 
and Selinsgrove Junction Leperditia occurs at 
the very :summit of the Keyser. This subzone 

. may also be represented by the Leperditia at 

. the top of the Mapleton section, ·though this is 
doubtful. · · 

COEYMANS LIMESTONE MEMBER. 

. The Coeymans member is variable in · its 
lithology. In the west it is locally arenaceous 
at the base and consists of coarse ·crinoidal 

· limestone in the upper part. Farther east this 
sandy character extends through the whole of 
the member and becomes so pronounc~d at 
Grovania that the Coeymans 1s a sandstone. 
Usually chert is present. 

The thickness of the Co.e'Ymans in the sec­
tions studied varies from 3 to 10 feet, though 
it is possible 'that the minimum thickness should 
be increased by including some of the overlying 
limestone. · . · 
· The fauna is diagnostic, contairiing the char­
acteristic ·species Gypidula coeymanensis, to­
gether with Atrypa reticularis, Oamarotoechia 
sp., Dalmanella perelegans, Leptaena · rhom­
boidalis, Lingula sp., Meristella sp., Phol-idops 
ovata, Rhipidomella oblata?, Sch~chertella wool­
worthana, Stropheodonta arata, Strophonella leav­
enworthana, Spirijer cyclopterus, Uncinulus sp., 
Dalmanites sp., and Phacopslogani. 

The Coeymans~Keyser boundary is every­
where strikingly clean cut. The uppermost 
beds of the Keyser are :P,laty, banded impure 
limestones. The base of the Coeymans is 
coarse, commonly arenaceous limestone or · 
sandstone. The faunal' ~ change is likewise 
sharp. · · · 

NEW SCOTLAND LIMESTONE MEMBER. 

TheN ew Scotland member usually has a thin 
bed of limestone at its · base, above which lie · 
shales, interbedded in many places with impure 
limestone and with white chert. 

In the vicinity of Dalmatia the basal lime­
stone is very thin or lacking. It was likewise 
not observed in Perry County. · At Tyrone it 
is 12 feet thick; at Lewif:?town, 6 feet; at Selins­
grove Junction, 12 feet; at Grovania it -seems 
to be about 13 feet thick and contains much 
shale. ·The limestone' is arenaceous at Selins­
grove Junction, but in most other places it is 
simply a coarse-grained bluish-gray fossiliferous 
rock. 

The fauna of the limestone contains the 
characteristic _ form Spirifer macropleurus and 
Atrypa reticularis?, Anoplotheca concava, Oama­
rotoechia sp., Ohoriostrophia helderbergiae, Dal­
manetla p~relegans, Eatonia medialis, Meristellr} 
sp., Orbiculoidea sp., Rhipidomella oblata, Schu­
chertella woolworthana, Stropheodonta planulata?, 
Stropheodonta becki?, Strophonella · punctulifera, 
Spirifer cyclopterus, Spirifer perlamellosu-s, Un­
cinulus nucleolatus, Dalmanites pleuroptyx, Dal­
manites micrurus, and Phacops log ani. 

The shale is ashy gray, fissile or splintery, 
and fine grained and contains more or less 
impure limestone in thin layers. It weathers 
yellow and is not usually very fossiliferous. 
The only measurement of the thickness, made 
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at Selinsgrove Junction, gives a total of 44 feet. 
Some uncertainty as to the position of the upper 
boundary renders the accuracy of this figure 
only approximate. 

The shale -is relatively barren of fossils at 
most places, but at Dalmatia the following 
species were observed: Anoplotheca concava, 
Chonetes cf. 0. hemisphericus, Dalmanella perele­
gans, Meristella sp., Pholidops ovata, Stropheo­
donta becki, Strophonella punctulifera, Spirifer 
cyclopterus, Spirifer perlamellosus, and Phacops 
logani?. At the Emerick & Lebo quarry, 4 
miles northeast of Dalmatia, Spirifer macro­
pleurus was foundin the shale. 

The New' Scotland-Coeymans boundary is not 
weU defined lithologically. The division has 
been made arbitrarily between the highest beds 
with Gypidula coeymanensis and the lowest with 
S pirifer macropleurus. 

BECRAFT LIMESTONE MEMBER. 

No lithologic or faunal evidence of the pres­
ence of the Becraft member of the Helderberg 
was obtained at any locality studied. 

CORRELATION OF TONOLOWAY LIMESTONE. 

The Tonoloway limestone of central Pennsyl­
vania includes the beds at Grovania, Selins­
grove Junction, and Dalmatia, referred by I. C. 
White to the Bossardville limestone. It in­
cludes also the beds at Clark's Mill, referred by 
Claypole to .the Lewistown lin1estone, the tern1 
being used by him in a restricted sense. At 
the other localities treated in this paper it forms 
a part of "Formation No. VI," or the Lewis­
town lin1estone, these terms having been used 
so loosely as to prevent an exact statement of 
equivalency. 

The Tonoloway in Pennsylvania agrees in all 
its lithologic details with the formation of the 
same. name in Maryland. Both are mainly 
platy, laminated limestones. Both have, lo-
cally, heavy beds at the top. · 

As shown on page 188, the small fauna iden­
tified from Pennsylvania is duplicated in 
Maryland. Considering, then, the strati­
graphic position, .lithologic similarity, and 
faunai likeness, the identity of the Maryland 
and Pennsylvania Tonoloway seems assured. 

The relations . with the formations toward 
the east -and north are more difficult to deci­
pher. Lithologically and stratigraphically the 

Tonoloway resembles the BossaJ:dville lime­
stone of New Jersey, but the lack of paleon­
tologic evidence from the Bossardville renders 
correlation with it uncertain. Oamarotoechia? 
lamellata and Oamar~toechia litchfieldensis 
occur in the Decker limestone of New Jersey 
and in the Cobleskill and Rondout of eastern 
New York. Theformer species occurs in the 
Cobleskill and Rondout and Ectomaria minuta 
in the Manlius of central New York. Inas­
much as these three forms occur also in the 
Keyser, it seems jnadvisable to say more at 
present than that the Tonoloway is eqtlivalent 
to some part of the late Silurian of the standard 
New York section. 

CORRELATION OF HELDERBERG LIMESTONE. 

KEYSER LIMESTONE MEMBER. 

CORRELATION WITH BEDS IN MARYLAND. 

The Keyser member of the Helderberg in 
Pennsylvania duplicates in a striking way the 
lithologic succession in Maryland. The lower 
beds in both are nodular and the upper rela­
tively shaly. Banded, l~minated impure lime­
stones of varying thickness occur at the top of 
both. Both have Stromatopora reefs, and both 
have locally, as at Lewistown and Mapleton, 
a heavy crinoidal bed near the base~ 

The faunal likeness of the Pennsylvania sec­
tions (except those at Tyrone and Grovania) 
to sections in Maryland is as striking as the 
similarity in lithology. The same species· occur 
with much the same stratigraphic ranges in 
both States. The same two major faunal 
zones are recognized in both, and these are 
divided into subzones which correspond In a 
remarkable fashion in the two areas. (See 
figs. 29, p. 190, and 30, p. 194.) 

The following table affords a comparison: 

Central Pennsylvania. Maryland.! 
Favosites zone: 

17. Upper Leperditia sub- i4. Leperditia subzone. 
zone. 

13. Corriganville Strom­
atopora subzone. 

16. Tentaculiiessubzone .. _. 12. Tentaculites subzone. 
15. StromatoporasubzoneB. 11. Corriganville lower 

Stromatopora sub­
zone. 

14. Rensselaeria mutabilis 10. Rensselaeria sub-
subzone. 

13 . . Pholidops ovata sub .. 
zone. 

zone~ 

(P r e s e n t , not 
named?) 

1 Swartz, C. K., Maryland Geol. Survey, Lower Devonian, p. 99, 1913. 
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Central Pennsylvania. 
Favosites zone-Continued. 

12 .. Lower Leperditia ·sub­
zone. 

11. Coral subzone B........ 9. 
10. Spirifer vanuxemi prog..,_ 

nosticus subzone. 
Chonetes zone: 

· Maryland. 

(P r e · s e D. t , not 
named?) 

Keyser coral reef. 
(P r e s e n t , not 

named?) 

9. Calymene camerata sub- (Pres en t, not 
zone. named?) 

8. Bryozoan subzone. . .... 8. Bryozoan subzone. 
7. Gypidula subzone ..... _ 7. Gypidula subzone. 

··FEET 
300 

- _;.... ___ _ 

At Market Street Bridge, Cumberland, Md., 
there is an abundance of Oamarotoechia lamel- . 
lata near the base of the Keyser, which prob­
ably represents subzone 1 of central Pennsylva­
nia. The occurrence of Dalmanella clarki at 
Cash Valley, about 3! miles southwest of Cum­
berland, Md., harmonizes very well with sub.:.~ 
zorie 6 of Pennsylvania. Spirifer vanuxemi 
var. prognosticus o'ccurs at Millers Spring, near 
Ridgely, Md., at about the horizon of subzone 
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FIGURE 30.-Diagram showing relations of the zon~s- and subzones of the Keyser limestone member of the_ Helderberg limestone in Maryland. 

6. Dalmanella clarki sub- (P r e s e n t , not 
zone. named?) 

5. Spirijer . modestus sub- 6. Cystid-Spirifer sub-
zone. 

4. Stromatopora subzone A. 

3. Coral subzone A ........ . 

2. Rhynchospira subzone ... 

1. Camarotoechia? lamel-
lata subzone. 

zone. 
5. Rawlings Stromato­

pora reef. 
4. Cladopora rectilineata 

subzone. · 
2, 3. Rhynchospira sub­

zone. 
(P r e s e n t , not 

named?) 

10 of Pennsylvania. Leperditia gigantea oc­
curs at Devils Backbone, near Cumberland, 
Md., above the "Corriganville lower · Strorna­
topora'.reef '' a~d may represent subzone 12 of 
Pennsylvania. · The . Pholidops · ovata subzone 
and Oalymene camerata subzone probably have 
p1:1rallel occurrences in Maryland. In short, 
the subzones of the more central sections lJl 
Pennsylvania are practically duplicated 1n 
Maryland. 
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. The sections at Tyrone and Grovania, how­
ever, offer some difficulty. In both the fauna 
of the Chonetes jerseyensis zone is well devet­
oped, though some of the subzones that are 
well .marked in the other sections are not dis-

Weller contains many corals, including Clado­
pora rectilineata and Halysites catenulatus. The 
coral subzone A seems to correspond best 
with this zone, though it might possibly be 
equivalent to the coral · subzone B. 

cernible in these two. The Favosi{es zone is The fauna ~f the Chonetes jerseyensis zone of 
characterized by the great abundance of corals Pennsylvania as a whole shows a marked rela­
a.nd stromatoporoids. On the other hand, the · tion to that of the Decker limestone of New 
remaining members of the upper fauna are Jersey. Of .41 species identified in the Chonetes 
conspicuously absent at Tyrone and almost jerseyensis zone of Pennsylvania 18, or 44 per 
lacking at Grovania. There are no sections in cent, occur in the Decker and include its most 
the Maryland area which present these pecul- diagnostic forms. It is probable that further 
iarities nor that of the small thickness shown study of the corals, pelecypods, ostracodes, 
in these two Pennsylvania sections. Possibly and Bryozoa will show that the percentage of 
the facies exposed at Tyrone and Grovania is species common to the two units is still greater. 
buried beneath the ·later rocks of . western A very marked difference between the Decker 
Maryland, for the sections of the westernmost 
Maryland exposures most closely resemble 
those at Mapleton, Lewistown, and Selins­
grove. The chief difference lies in the lesser 
thickness in Pennsylvania. 

These facts lead to the conclusion that the 
Keyser member of the Helderberg in Mary­
land and the Keyser member in cent:ral Penn­
sylvania are essentially identical. 

CORRELATION WITH BEDS IN NEW JERSEY. 

limestone and the Chonetes jerseyensis zone of 
the Keyser limestone is the notable percent­
age of Devonian (typical Coeymans, New 
Scotland, and Becraft) forms in the Keyser. 
Three such species are present in New Jersey, 
but in Pennsylvania . there are nine. In 
Maryland there are still more. 

The lithology of the Decker is also like that 
of the Chonetes jerseyensis zone. The litho­
logic, faunal, and stratigraphic similarity there­
fore shows that the two units are essentially 

Weller 1 divided the Lower Devonian and the same. If the coral subzone B is the equiva­
late Silurian limestones of New Jersey as lent of the coralline zone of the Decker, the 
follows: . . upper beds of the Decker are younger than the 

Helderberg: upper beds of the Chonetes jerseyensis zone of 
Becraft. the Keyser. The faunal succession given on 

· New Scotland. ·page 194 makes it very likely that the coral reef 
Coeymans. d · · 1 

Silurian: of the Keyser of Marylan IS equ1va ent to the 
Manlius. coral subzone B. As the coral reef of the Key-
Rondout. ser contains a numbt3r of species which are lim-
Decker Ferry. ited to the Favosites zone, the coral subzone B . 
Bossardville. is probably not the equivalent of the coralline 

The probable equivalence of the Bossard- zone of the Decker. If, as seems more prob- . 
ville and the Tonoloway has been mentioned ·able, then, the coral subzone A is the equiva­
(p. 193). lent of the coralline zone of the Decker, the up-

The Decker (or "Decker Ferry" limestone) per beds of the Chonetes jerseyensis zone are 
was divided by Weller 2 into the Chonetes younger than the upper beds of the Decker. 
jerseyensis zone, the Ptilodictya frondosa · zoneJ The Rondout of New Jersey has no well­
and the Rhynchonella lameilata zone. The defined equivalent in Pennsylvania. The pres­
Chonetes jerseyensis zone contains a fauna ence of Leperditia in the Favosites zone suggests 
which has many forms common in the lower similarity of conditions, but there is no real 
zone of the Pennsylvania Keyser. The Ptilo- evidence of equivalency. 
dictyafrondosa zone, which is very thin in New The Marilius of New Jersey is characterized 
Jersey, has not been recognized in Pennsyl- by the presence of Strdmatopora-bearing beds 
vania. The Rhynchonella lemellata zone of and an abundance of Spirifer vanuxemi, Stro­

t Weller, Stuart, Paleontology of New Jersey, vol. 3, p. 9, 1903. 
2 Idem, p. 67. 

pheodonta varistriata, and Leperditia altq,~ Ten­
taculites gyracanthus occurs but is rare. The 
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Favosites zone of ~he Keyser of Pennsylvania 
contains stromatoporoids at _three localities. 
Tentac1#lites gyracanthus occurs abundantly in 
it at four localities, ra-rely at Mapleton, and not 
at all at Grovania and Tyrone. Spirijer van­
uxemi is represented by the variety prognos­
ticus, a very abundant form in the Favosites 
zone _of most of the sections, except again 
Tyrone and Grovania. This variety occurs 
also in the lower zone of Pennsylvania, but no­
where abundantly. Stropheodonta varistriata 
has not been observed in the central Pennsyl­
vania sections, nor was it recognized farther 
south in Maryland. Leperditias related to if 
not identical with the New Jersey species are 
likewise known in the Favosites zone of Penn­
sylvania. 

The most marked difference between the 
fauna of the New Jersey Manlius and -that of 
the Favosites zone of Pennsylvania is the 
presence in thelatter of fiv:e Devonian (Coey­
mans, New Scotland, and Becraft) species, in 
comparison ·with the single form of Devonian 
affinity in the New Jersey beds. A still larger 
number occur at the equivalent horizons in 
Maryland. 

It is shown on page 199 that . the Coeymans 
of central Pennsylvania is the same as the 
Coeymans in New Jersey and New York. The 
equivalency of the basal beds of the Keyser 
and the Decker having been established, it 
follows ·that the Keyser 'is included between 
the same limits as the Decker, Rondout, and· 
Manlius of New Jersey. Considering this fact 
and the faunal and lithologic evidence, the 
equivalency of the formations appears to be 

. as follows: 

Coey:ri:lans =Coeymans. 

!
Manlius. 

_ Keyser = Rondout. 
Decker. 

Tonoloway= Bossardville. 

Possibly the top of the Keyser is somewhat 
younger than the -top of the Manlius of N'ew 
Jersey. It has been sho~ already that there 
is probably an unconformity between the 
Keyser and -the Coeymans. Horizons present 
in Pennsylvania may be missing in New Jersey. 

COJ;tRELATION WITH BEDS IN NEW YORK. 

FORMATIONS EAST OF THE HELDERBERG MOUNTAINS. 

The formations in N e~ York east of the 
Helderberg ' Mountains are continuous with 

those of New Jersey-, the chief change .being 
the development of cement beds and the con­
sequent differentiation of · new formations. 
Clarke and Hartnagel 1 recognize·the following 
succession in eastern New York: · 

-Devonian: 
Coeymans. 

Silurian: 
Manlius. 
Rondout. 
Cobleskill. 
Rosendale. 
Wilbur. 
Binnewater. 
High Falls. 
Shawangup.k. 

Unconformity. 
Ordovician. 

The Coeymans, Manlius, and Rondout are 
identical with the corresponding formations in 
New Jersey. There is a difference of opinion 
as to the equivalency of the Decker. Weller 2 

correlated it with the Cobleskill. Hartnagel,3 

however, proposed to restrict the term to the 
Chonetes· jerseyensis and Ptilodictya zones of 
Weller, and considered them equivalent to the 
Wilbur · and Rosendale. Hartnagel divided 
Weller's Rhynchonella lamellata zone into two 
parts, considering only the upper to be of 
Cobleskill age. If Hartnagel is correct the 
Keyser is equivalent to the Wilbut-Manlius 
interval of eastern New York. 

FORMATIONS WEST OF THE HELDERBERG MOUNTAINS. 

Hartnagel and other authors consider the 
Cobleskill, Rondout, and Manlius of central 
New York equivalent to the formations of the 
same names in the eastern part of the State . 
If this is true the Keyser is equivaient to forma­
tions which have been accepted as ·silurian~ 
The To_noloway horizons would then be con­
sidered as entirely lacking in central New York. 

Ulrich 4 proposes a view quite different from 
this generally accepted one-namely, that the 
Cobleskill-Rondout-Manlius interval of eastern 
New York is not the same as that of central 
New York, but that the latter is for the most 
part older. - Ulrich believes that the Manlius 

1 Hartnagel, C. A., Classification of the geologic formations of the _State 
of New York: New York State Mils. Handbook 19, Table 2, 1912. 

2 Weller, Stuart, Paleontology of New Jersey, vol. 3, pp. 74-75, 1903. 
a Hartnagel, C. A., Notes on the Siluric or Ontaric section of eastern 

New York: New York State Mus. Fifty-seventh Ann. Rept., vol. 1, 
pt. 1, p .. 348, 1905. 

• U.S. Geol. Survey Geol. Atlas, Pawpaw-Hancock folio (No. 179), 
1912; Maryland Geol. Survey, Lo:wer Devonian, pp. 115-117, 1913. 
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of the central area contains four divisions, 
which may be named and correlated as follows: 

Manlius of different authors (central area): 
Upper beds ~Manlius of eastern New York. 
Cement beds =Rondoutof eastern New York 

(typical). 
Fossiliferous beds =Cobleskill of eastern New 

York (typical). Same as 
Decker. 

Rondout of central New =Tonoloway of Pennsylvania 

Typical Manlius of) 
central New York. 

York. and Maryland. 
Cobleskill of central New · 

York. . 

In other words,· the typical Manlius of Ulrich, 
the Rondout, and the Cobleskill of the central 
area are, in Ulrich's opinion, the equivalent of 
the Tonoloway of the south and are Silurian, 
while most of the Manlius of different authors 
of the central area is equivalent to the typical 
Cobleskill (same as the Decker, in Ulrich's 
opinion), the typical Rondout, and the so"'" 
called Manlius of eastern New York and is 
Devonian. There is much to substantiate this 
view in the relations of the Tonoloway fa~na 
as shown in Pennsylvania and as more fully 
represented in Maryland. The close relation­
ship of the central New York Cobleskill and the 
Decker is explained by Ulrich as a recurrence 
of the fauna of the former in thelatter forma­
tion. However, the presence of diagnostic 

· Decker forms in the "fossiliferous beds" of the 
. central New York Manlius has not been 

demonstrated, and Ulrich's solution of the 
problem can not be finally accepted until this 
evidence is brought forward, though it does 
offer a very logical way out of the difficulty. 

COEYMANS, NEW SCOTLAND, AND BECRAFT 
ELEMENTS IN THE KEYSER FAUNA. 

The Pennsylvania Keyser as a whole con­
tains 13 species (28 per cent of the species that 
occur elsewhere) which are found in the Coey­
mans, New Scotland, and Becraft of New York. 
Eleven of these (30 per cent of the species of 
the Chonetes jerseyensis fauna that occur else­
where) are found in the Chonetes jerseyensis 
zone, and six (38 per cent of the species of the 
Favosites fauna that occur elsewhere) are .found 
in the Favosites helderbergiae var. praecedens 
zone. If only the number of forms common to 
the Keyser and the New York and New Jersey 
Helderberg formations is used as a basis, the 
percentages of Devonian forms rise to 43 per 
cent for the whole Keyser, 34 per cent for the 

103969°--17----3 

(/honetes jerseyensis zone, and 45 per cent for 
the Favosites zone. 

In the Maryland Keyser there are 31 species 
(or 43 per cen tof the forms that occur el~ewhere) 
which also occur in the Coeymans, New Scot­
land, and Becraft of New York. Of these, 19 
species (30 per cent of the Chonetes jerseyensis 
fauna) _ occur in the'· Chonetes jerseyensis zone 
and 12 species (6Q per cent of the forms that 
occur elsewhere) in the Favosites zone. 

In the Decker of New Jersey the Devonian 
(Coeymans, New Scotland, and Bec:raft) ele­
ment is very small. Only two such species are . 
cited/ with one that is related to a Devonian 
form -Pholidops ovata, Rhynchospira formosa, 
Stenoschisma declcerensis. The New Jersey 
Rondout, judged by the published lists, has 
no Devonian elements, and the Manlius has a 
single form with Devonian affinities-Stropheo­
donta varistriata. 

There seems to be thus_ a progressive decrease 
northward in the Devoni'~h aspect of the Key­
ser and its equivalents. Possibly the Devonian 
fauna invaded the Maryland area first, attained 
a lesser development in Pennsylvania, and did 
not reach New Jersey and New York in large 
numbers until Coeymans time. 

The species of the Chonetes zone that occur 
in the Coeymans, New Scotland, and Becraft 
of New Xork or Have very close relatives there 
are Pholidops. ovata, Orthostrophia stropho­
menoides, Strophonella leavenworthana var., 
Stenoschisma formosa, Rhynchospira globosa 
var~, Rhynchospira formosa, Nucleospira ventri­
cosa, Nucleospira.· elegans, ~nd Proetus pro­
tuberans. The species in the Favosites zone 
are Orbiculoidea discus, Pholidops ovata, Unci­
nul us nucleolatus, Rensselaeria mutabilis, Nu­
cleospira elega;ns, and Favosites helderbergiae · 
var. praecedens. 

ANALYSIS OF THE. FAUNA. 

The following table summarizes the rela­
tions of the species of the Keyser member in · 
Pennsylvania ·to those of other horizons and 
other .areas. The figures given here . are based 
on the table of distribution on pages 200~203. 
The occurrences cited for Maryland, New Jersey, 
and New York are taken from publications of 
the Maryland Geological Survey, New J-ersey 
Geological Survey, and New York State Mu­
seum. 

1 Weller, Stuart, Paleontology of New Jersey, vol. 3, p. 74, 1903. 
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Sumrrwry of fauna of Keyser limestone member. 

Keyser 
member. 

Chonetes 
zone. 

Favosites 
zone. 

Transition 
zone. 

I 

Num- Per Num- Per Num- Per Num- Per 
ber. cent. ber. cent. her. . cent. ber. cent. 

--------:-----------'-·--'------1---1:---1-----.---------- - --

Restricted to Pennsylvania .............. ~ . . . . . .. . . . . . . . . . . . . 6 
Species occurring elsewhere ............. ~ ... :-............... 49 

11 
89 

54 100 

Occurr!ng ~n the Tonoloway ~f Pennsylvania ................. 
----

4 8 
Occurrmg m both zones of Keyser .•......................... 8 15 
Occurring in Coeymans, etc., of Pennsylvania ................ 2 4 
Ranges of species occurring elsewhere (exclusive of Atrypa 

_reticularis and Leptaena rhomboidal is) . .............. . . . .. : .. 47 
Keyser of Maryland ................................. . ... 38 81 

Chonetes ·zone .................. , .................... 32 68 
Favosites zone ...................................... 11 23 

Decker of New Jersey ......... .' ................... _._ ... 16 34 
Rond-out of New Jersey .................... _ ..... ___ . ___ . 0 ·o 
Manlius of New Jersey ..................... _ ..... ___ ._._. 3 6 
Wilbur of eastern New York ............. _ ..... _._._. __ .. 5 11 
Cobleskill of eastern New York .......... _ . .. _._.~ ___ . . _. 7 15 
Rondout of eastern New York ...... .': ..... _ . _ . _ . _ . ___ . _. 4 9 
Manlius of eastern New York ....... . ... _-_ .. _ . . _. __ __ .... ' 2 4 
Cobleskill of central New York ............ . .-.... ___ ._ ... 5 11 
Rondout of central New York ................ .. ...... .. . ·1 3 6 
Manlius of central New York ............... __ ............ 4 9 
Coeymans and New Scotland .................... _ ....... 13 28 

Rang~s of ~pecies occurring in Ma,tkla;nd (exclusive of Atrypa 
1·ecttculans and Leptaena rhombo alts) .......... _ ..... _ ..... 38 

Chonetes zone of the Keyser member ..... : ............... 32 84 
Favosites zone of Keyser member ................ _ . _ . . ... 11 29 

Ranges of species occurring in New Jersey and New York ...... 30 
Decker of New Jersey ......•••. ~ .............. __ ........ 16 53 
Rondout of New Jersey .................. ~ ............... 0 0 
Manlius of New Jersey ........................ _._ . . . _ ... 3 10 
Wilbur of eastern New York .. ~ ....................... . .. 5 17 
Cobleskill of eastern New York ................... _ ..... _. 7 23 
Rondout of eastern New York ........................... 4 13 
Manlius of eastern New York ................ _ ... _. __ .... 2 7 
Cobleskill of central New York .......................... 5 17 
Rondout of central New York ................ ___ ._._ ..... 3 10 
Manlius of central New York :·.: ~ · ................ _ ....... 4 13 
Wilbur to Manlius of eastern New York and New Jersey .. 20 66 
Cobleskill to Manlius of central New York ................ 9 30 
Wilbur to Manlius of New York and New Jersey .......... 21 70 
Coeymans to Becraft of New York ....................... 13 43 

4 
41 

9 
91 

45 '100 
----

4 9, 
8 18 
2 4 

39 
............... ........... 

31 80 
4 10 

.16 41 
0 0 
3 8 
5 13 
7 18 
4 10 
2 6 
5 13 
3 8 
4 10 

11 30 

34 
31 91 
4 12 

28 
16 57 
0 0 
3 11 
5 18 
7 25 
4 14 
2 7 
5 18 
3 11 
4 14 

20 71 
9 32 

20 71 
10 34 

2 
16 

11 
89 

18 100 
----

0 0 
8 44 
0 0 

16 .............. 
............. ............ 

6 38 
11- 75 
5 31 
0 0 
1 6 
1 6 
2 13 
0 0 
2 13 
1 6 
1 6 
1 6 
5 31 

12- .......... 
6 50 

11 92 
11 .............. 
5 45' 
0 0 
1 9 
1 9 
2 18 
0 0 
2 18 
1 9 
1 9 
1 9 
7 64 
3 27 
9 82 
5 45 

0 
12 

12 
--
... ~ ......... 

.............. 

............... 

.......... ...... 
I 

0 
100 

100 
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.................. 
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AGE OF Tii:E KEYSER LIMESTONE MEMBER. forms in common with the pre-Keyser beds. 
The Keyser limestone member, as shown If, also, c~:msidering the small number of species 

above, lies betwe~n the Coeymans and beds of common to the Keyser and the Cayuga group 
unqu~stioned Silurian age. It is furthermore of central New York, Ulrich is correct in the 
dearly equivalent to the Keyser of Maryland; view that these species in the Keyser are really 

• which containS a large number of Coeymans, a recurrence, and that the Cayuga of central 
New Scotland, and Becraft forms, and to the New York is mainly older than the supposed 

' Decker, Rondout, and Manlius of New.Jersey equivalent in eastern New York, we have a 
and eastern New York; which contain very few rational explanat~on for the differences be­
Coeymans, N ~w Scotland, and Becraft species. tween the depo~Its of eastern and central 
If the age of a formation is determined by the · New York commonly grouped as Cayuga and 

. youngest element in the fauna, the Keyser is for ~he more definitely Sillirian aspect of the 
Devonian. If the perc~ntage of an older fauna Cayuga of the central area. How~ver, the 
surviving is taken _as the significant factor, the presence of characteristic Decker fornis in the 

, Keyse~ is likewise Devonian, for it has but few "fossiliferous zone" of the Manlius of oentraJ 
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New York (see p. 197) has not yet been dem­
onstrated, and a definite decision must await 
further investigation. For the pr~sent, it 
seems to the writer that the weight of the 
evidence favors the reference of the Keyser to 
the Devonian. 

No physical evidence · of unconformity was 
observed at the base · of the Keyser in any of 
the sections studied, but the sharp faunal 
change and the ordinarily sharp lithologic 
change at that horizon are very suggestive of 
a break in the succession and to that extent 
favor the argument for the Devonian age of the 
Keyser beds. 

COEYMANS LIMESTONE MEMBER. 

The Coeymans member of the Helderberg of 
central Pennsylvania is clearly to be correlated 

_ with the beds at the corresponding horizons in 
Maryland, in New Jersey, and in New York. 
There is a suggestion of an unconformable con­
tact at the base of the member in Maryland, 
and still stronger evidence for it in Pennsyl­
vania, New Jersey, andNewYork. The fauna 

is marked in all the areas by the presence of 
the guide fossil Gypidula coeymanensis. 

Of the ten species identified from the Coey­
mans of Pennsylvania nine occur in the Coey­
mans of Maryland and eight in the Coeymans 
of New Jersey and New York. -

NEW SCOTLAND LIMESTONE MEMBER. 

The New Scotland member is closely related 
to the beds at the san:te horizon in Maryland 
and in New Jersey and New York. The 
presence of S pirifer macropleurus and other 
diagnostic forms makes the connection inti­
mate. The species identified from the New 
Scotland of Pennsylvania number fifteen, of 
which thirteen (87 per cent) occur in the New 
Scotland of Maryland and fourteen (93 per 
cent) in the New Scotland of New Jersey and 
New York. -

DISTRIBUTION OF THE FAUNA. 

' The following table gives a d,etailed state­
ment of the occurrence of the fossils found in 
the Tonoloway and Helderberg limestones: 
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Distribution of Tonoloway and Helderberg fossils. 

Pennsylvania. 

Helderberg. 

Keyser. 

[R indicates a related form.] 

Maryland. 

Helderberg. 

Keyser. I 

New Jersey. 

Helder­
, berg. 

New York. 

Easte;rn. Central. Helder­
/berg. 
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. _ Coelenterata. , 

t ~a!S~~:~~~~~~:~~~-:-:.:::::: :~: ~ :::: ~ ::: ::::::: :~: ::::::::1:::: :~: ~ :::: ::::_.:::: :::_: :::: y: :::::::::::: :::·:::: :::y:: :::::::: 
4. Halysites catenulatus Linne ................ X .... X . . . .. ......... /< ........ X ....... -I· ....... X X ........ X X ...... - ! -- .. X ... . 
5. Stromatoporoidea, undetermined. . . . . . X x . . . . X . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... _1 •••••••••••• 

. I. 
Echinodermata. • l 

I 
6. Sphaeroc_ ystites_ multifasciata HalL •.. ·.. . . . . X .......... -- -.-- . -.. X - ·- · -- : · ---- ·- ·- -- · · ·-- · --- · · ·- · -- · · - ·-- · · · · · · · · · · · · · · · · · -. · · · · [· ·_ · ·1· · · ·1· · · · 
7. Crinoidea, undetermined ••.•.•••.......... x ........................... _ ..................... 1 •••• •••• •••• •••• •••• • •••• •••• ••• • •••••••••••• ••••••• 

I 
Vermes. _ 

~: ~~~:~~~-~~~:~:::·:::::::::::::: •• 
1 
.. -~- :::: -~- ::::::::::::::::::::::::::::::.:. ::::::: ::: ' ::::::::::::1:::: ~- ::::::: :::l::::l:::r:r:: 

'I I - ' 

I Molluscoidea . • 

10. Bryozoa, undetermined ••.••..... .- .... ~ - X 'I X I X X ... ·--1···· ... .l ....... ·. .... ... . .... , .............. _ .... _ ... · .... 1····1····1··-··.····i····j····r--·.·· 
11. Lingula ~p ........ ~ .· ...... ~ ............... , . . . . . . . . X . . . . ... - ....... -... · .. · - - . · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·_ · · · · · · · · ~ · · · · · · · · · · · · · · · · 

;~~ ;~~~:~%1f3f1.~tttr :::_1;~; -~; -~- ;:; .:::;;: -~; -~- :;;: :::: ;~. :;; ;;:; :::: -~; ;;;;,;;;; ;:;; >::;;: :::; :-::1::;; ::::-:: ;:;: 
16. Orthostrophia strophomenoides (Hall).. .. .. X .. .. .. .. .. .. .. .. .. .. X .. .. .. .. X .. · · ...... · .. · X · .. ·I· · · · · --- · · · · · · · _. · · · · · · · ·. -~ - - · · · X · · · · · '· · 
17. Dalman ella concinna (Hall) ........ ~ . .. .. .. X X .... j .... 1 

.. ~. .. .. X ? .. .. .. .. .. . . ......................................................... .. 
18.- Dalmap.ella clarki Maynard ....... · .. _, ..... X .... / .... J .... 

1 
...... ~. X ..... ~.. .. .. .. .. . ...... _. · ... , ... ·:-- . ........ , ............................... . 
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19. Dalmanellacf,_. D. perelegans (Hall) ........ · [ X 1- --- ~ ---- ... . .................. ' .... · ... .' .... ! •.... ···· 1. ···· ·····!···· .. : ..... ···· ~ ····~···· .............. . 
20. Dalmanella perelegans (Hall) .................. 

1 
........ X X ............ X X ................ , X ............................ X X ....... . 

21. Dalmanellasp .......................... . ..... 

1 

..... ~ .................. _ .................. ' ......... ... ... .1 ...................................•.... 
22. Rhipidomellaemarginata (Hall) ............ X ....................... X .......... ...... 1.... ... .._ ... _ .................. 

1 

.... 

1 

................... . 

23. Rhipidomellaoblata(Hall) ..................... , ............ X ...... ...... X X ....... 1 
.... X 'X ............................ X X ....... . 

24. Leptaenarhomboidalis (Wilckens) ......... X 1

1 

X .... X X .... X .. .. X X X ....... X X X X ........ X ........ X X X X 

~~: ~~~~~~~~~~~~b~~t;j~f~~?i)·.-.-.-.-.-.~::::: :::::::::::::::: 9 :::::::::::::::: -~- 9 ....... ·::: ::: "x' :::::::::::::::::::::::::::: -~- 9 :::::::: 
27; Stropheodonta planulata (Hall) ........................ X ................ X X .. . . . . . .. . X ............................... X ......... .. 
28. Stropheodonta bipartita (Hall) ............ X X ........ 

1 
.. _ .. X X ............ X .... .. . . .. . . - ~ R R R .. . . R . ------- --- --- · - · ·-- · · 

~~: ~~~~~~~~~~~~t;:Ji~~i~i~cii~il):::.-.·_-.-_~: :::: ·x· ·x·l:::: :::·,·::: :::: ·x· :::::::::::::::::::. _::: ::: :::::::::::::: ::::::::::::::::::: :::· ::::::: 
31. Strophonellaleavenworthana(Hall) .................. . . X . ...... . 

1 
........ : X X .. . . ·:-- ........ X ........ --~ ---- ~ ---- ~ ---- ........ X ....... . 

32. Strophonella leavenw~n't~ana (Hall) var. . . . . X .... 1 • • • • R ... .... 

1

. . . . . . . . R R . . . . . . . . . . . . . . . . R . . . . . . . . . . . . . ... - - ·1· ---I---- ---- R -- · · - - · 
33. Strophonella punctuhfem (Conrad)........................ X .......... , . X X ... ......... X X ...................... 

1 

•••• X X ...... -. 
34. Schuchertella prolifica Schuchert ........... I ........ i X . . . . . . . . . . . . . . X .. .. . . . . .. .. .. .. . .. . . .. . .. .. . . . . .. .. . . . , .. .. . .. ... ".. .. . . . .. . ..... .. 
35. Schuchertellawoolwo;th_ana (Hall) ........ !....... .. . X X ............ 

1 
X X ............ X X .... ·....... .. . .. . . ...... X X ... : ... 

36. Schuchertella deckerenBis (Weller) .•...... ·I X . . . . ... - - - .. ·l ·. -X - - - · · · · · · · · · X · · · · · · · · · · · · · · · · · · · -1-· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

~: ~~~~1~~~!f::~~=~t~~ ~ ~. ~ ~. : :. ~ ~: ~. ~ ~; : ~ : : . ~. : ~ : ~ ) .: ~ ~ : ~ : :: : ~ ~ ~ : : : . ~: : :. ~ ~ ) : ~ : :. . . : ~ ~ ~ ~ : : : : . ~ ~ . ~.:: : : ~: ~ ~ ~: 
!~: 8~~~~r:,~~~·:e1~:h~~~USH~li1~d· ···· ·r · ··· ···· x I · ···· I. · ···· ···· ···· ···· ···· ···· ···· ···· ··· ·· ··· ·· ···· ···· ···· ··· ··· x 

43. G~~iJ~1~ ~~~Y~~~~;{si~ ·s~h~~h.~~i::::: :::: ::: J:: ::: · x · . ~. :::: :::: :::: · x · . ~. :::: :::: :::: · x · :::: ::: · ·::: :::: :::: ::: :::: :::: 9 x :: J::: 
44. Gypidula coeymanensis prognostica ; . [ . 

:~: -~='F=:·!i:~~~:~:\~~i~~~;: __ :.:: : :. ~ ::: t : .. :: : : : ~ ---- ::: : : :~: :: .:: :. ~: y :: ::::::: ::: : : : ::: :~: :~r :: l :::: 
47. Camarotoechia lamellata HalL ........ X X ................ X X ....... x· ...... I ....... X X X .... X X ........... T ..... .. 
48. Camarotoechia litchfieldensis Schuchert X X i X .. .. .. .. .. .. X X ... ! .. .. X ... , . . . . .. .. .. X X X ........................ ...... .. 
49. Camarotoechia sp ................ · ... : ....... 1 

•••••• _ •••••••••••••••• _I _... • _. ' .... • • • • •• I.... ___ . . . . . . . . ........... _ .......................... . 
50. Uncinulus nucleolatus (Hall)......... . .... : .. . . . . X ........... I X X X X .. . .. ... _ X .. .. . .. .. .

1

.... . . . . . . . . . . . . . . . . . . . . X .. ...... , 
51. U ncinulus keyserensis Schuchert. .·... .. . _ . .. . ? X . . . .. . .. .. _ . _ X .... i . . . . . . . .. . . .. .. . . . . . . . .. .. ....... _ ....... : ..... _ .. _, ..... ~ .... .. 
52. Uncinulus convexorus Maynard? .......... X ..... - - ----- ---- X ------ - ---------- · ·--- · · ·-- · ·- · · ·-- · ·---- · ·---- .. · .. l .. · 
53. Unc~nu!us mutab~lis Hall var. . . . . . . . . . . . . . . . . . X - - - - - - - - . - - - - - - - · - - - - - - - - - - - - - - - - - · -1- - · - - · · - - - - : · · · - · - · · - · · · · · · · · - -1- · · · · · · ·r· · · · 
~t E~~i~~~~: . ~~;r~~~!~~~aR~~~i~i~:::~:: :::: ·x .::: -~ .:::::: ::: - ~ - ... .. :::::: :::::::.::::::::::: :::::::::::::::: ::::r:::: ::::·:::: :::::::: 
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63. R~~!~\~~;i~-~p::::::::::::::::::::::: :::::::: -~- -~.1:::: :::: :::· ::: -~- :::::::::: ·::: :::::::::::::::::::: ::::::::::::::: ::: ::::::::: ::::::: 
64. Atrypa reticularis (Linne) ...... ~ . . . . . . . . . X X .... I X X . . . X ... - X X X . . . . . . . . X . . . . X X ....... I X - - - - . - . - X X - - - . -- . 

~~: ~~i~f!.~~~~~~e~~~~(c~;;r~·d·)·.·_-_-_::::: :::::::. :::: __ ? __ 
1

:::: ·x· ::: ··-- ---- ::: ·x· :::· :·:::·:::: ·x· -x· :::1:: ::::::::::::::::::::::: ·x -~- :::: 
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Mollu.scoidea--Continued. 

Distribution of Tonoloway and Helderberg fossils--Continued. 
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204 SHORTER CON:TR.JBUTIONS TO GENERAL GEOLOGY, 1917.._, 

SUMMARY. LOCAL SECTJONS OF THE TONOLOWAY AND 
HELDERBERG LIMESTONES. 

- - The facts presented in the foregoing pages 
lead to the following conclusions: In the folloWing discussion the figures follow-

1. The Tonoloway limestone and the Keyser, ing the name of a fossil indicate the strati­
Coeymans, and New Scotland members of the graphic distance in feet at which the form 
Helderberg limestone may be traced from occurs above the base of the member contain­
Maryland through central Pe:p_nsylvania with ing it. · The distances in the Tonoloway forma­
their respective characteristic lithology and tion are given by negative figures which indi­
faunas, and the essential equivalents of all are cate the stratigraphic distance -in feet ·below 
to be found in New Jersey and eastern New the base of the Keyser at which the form occurs. 
York. The letters a and c mean abundant and com-

2. The _ equivalents of the Tonoloway and mon, respectively. 
Keyser in central New York are in doubt 
h h 

' LINCOLN -AND FIFTEENTH STREETS, TYRONE. 
t oug u1rich's view (p.l97) is very suggestive 
and may prove to be correct. The ex;posure represented by the subjoined 

3. The beds referred to the. Tonoloway at section begins just behind the house on the 
Tyrone, Pa., differ- from . those found in that southwest corner of Lincoln and Fifteenth 
formation elsewhere, and the sharpness of the streets, Tyrone. It extends along - a small 
supposed Keyser-Tonoloway contact suggests creek known locally as Sink Creek and as the ­
an unconformity. Further work may show dip is high, comprises within a short ho~izontal 
that the beds immediately in contact with the distance an excellent section of part of the 
Keyser at this point are of Wills Creek age. Tonoloway formation and the Keyser, Coey-

4. The Keyser member decreases in thick- mans, and New Scotland limestones. 
11ess northward from Maryland. - .The· Tonoloway-Keyser contact is marked by 

5. The Devonian elements in the fauna ap- the_ abrupt appearance of the Chonetes jersey­
parently decrease from Maryland to New Jersey ensts fauna and by the change in lithology from 
and New York. the light-colored limestones of- the Tonoloway 

6. The Tyrone and ·Grovania sections of the formation to the darker beds of the Keyser, 
Keyser limestone resemble each other _and though parts. of the Keyser are unusually light 
.differ very materially from the remaining sec- colored and resemble the Tonoloway. The 
tion~ in Pennsylvania and from the 1faryland Keyser-Coeymans contact is shown by the 
sectiOns. abrupt change fron1 the impure platy fine-

7. The Tonoloway limestone ·and the Keyser grained li1nestone of the uppern1ost Keyser to 
member of the Helderberg limestone in Mary- the coarsely crystalline limestone of the Coey­
lan~ and ~ennsylvania and their probable mans and by the presence of the characteristic 
eqmvalents In New Jersey were possibly laid Coeymans fauna. The Coeymans-New Scot- ._ 
down in a b_asin which was connected with land contact is not very sharply defined litho­
the open sea in the Maryland region and was _ logically; In the section it is placed arbitrarily • 
progressively restricted northward and east- beneath the lowest beds containing Spirifer 
ward to New Jersey. There may have been also macropleurus. It is probable that at least part 
a second basin which included the Tyrone and of the concealed unit at the top of the section 
Grovania regions. Conditions in this second is of New Scotland age. , ~ 
basin were different and favored the growth of Schuchert} in discussing the Lower Devonian 
c~rals and stromatoporoids, owing to a greater of this locality, refers 115 feet of the sectio-n to 
distance from the source of sediments or to the the Keyser limestone, stating that the "cystid _ 
presence of some sort of barrier on the east. member" is present at the base and several 

8. The suggestion of an unconformity at the Stromatopora-bearing beds toward the top. 
top of the Keyser in Maryland is borne out in The beds beneath the Keyser he referred to the 
Pennsylvania by the variations in thickness of Cayuga; the beds overlying the Keyser he con­
the member and the presence of arenaceous 1 Schuchert, Charles, Silurian formations in so~theastern•New York 
material at the base of the Co-eymans-.- New Jersey, and Pennsylvania: Geol. Soc. America Bun.,--\Tol. 27 p. 552, 

1916. - ' ' 
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siders Oriskany and believes therefore that the 
Coeymans, New Scotland, and Becraft are ab­
s.ent. However, as the following description 
shows, both the Coeymans and New Scotland 
are rep res en ted. 

Section at Lincoln and Fifteenth streets, 1'yrone. 

Concealed; scattered outcrops of dark­
gray and brown fissile shale; a few 
bands of impure limestone. 

Helderberg limestone: 
New Scotland limestone member: 

Limestone, medium bedded (1 
foot), fine grained, light gray; 
contains chert lentils and shale 
laminoo. Leptaena rhomboidalis, 
Stropheodonta becki, Stropho­
nella punctulifera, Schuchertella 
woolworthana, Eatonia medialis, 
Spirifer perlamellusus,Dalman­
ella sp., Camarotoechia sp., 9.9 .. 

Shale; weathers brown .......... . 
Limestone, impure, fine grained, 

thin bedded, light gray, in 
courses 8 inches thick, with 
shale partings ..... ; ......... . 

Limestone, shaly, weathered ... . 
Limestone, massive, heavy bed­

ded, coarse grained, crystal­
line, gray.; much interbedded 
chert. Lingula sp ., Orbiculoi­
dea sp., Dalmanella perelegans, 
Rhipidomella oblata, · Leptaena 
rhomboidal is, Stropheodonta pla­
mllata?, Schuchertella wool­
'lvorthana (a), Uncinulus nucleo­
latus, Eatonia mediai'is, Spirifer 
cyclopterus, Anoplotheca con­
cava, Meristella sp., Camaro­
toechia sp., Orthocerassp., Pha­
cops logani, Dalmanites micru­
rus, Pelecypoda, Bryozoa, 3.2; 
Spirifer nwcropleurus loose on 
surface ...................... _ . 

Coeymans limestone member: 
Limestone, very impure, shaly, 

yellowish. · Atrypa reticularis, 
Spirifer sp., Dalmanites sp., 
Bryozoa, 5.5 .................. . 

Limestone, somewhat weathered, 
lightgray, coarsely crystalline; 
line of chert nodules (2 by 10 
inches) near the top. Dalma­
nella perelegans, Stropheodonta 

. arata, Gypidula coeymanensis, 
Atrypa reticularis, Spirifer cf. 
S. perlamellosus, Dalmanites 
sp ..... - .................. -- . 

Limestone, massive, coarsely 
crystalline, dark .......... -.- __ _ 

. Total 
Thick- thick-
ness. nes~>. 

Feet. 
4.4 
1.4 

2.6 
.8 

4.8 

14.0 

3.8 

2.0 

2. 5 

8. 3 

Feet. 
14.0 
9.6 

8.2 
5. 6 

4.8 

8. 3 

4. 5 

2. 5 

Section at Lincoln and Fifteenth streets, Tyrone-Contd. 

Total 
Thick- thick-
ness. ness. 

~----~------------~---------!----------

Helderberg limestone-Continued. 
Keyser limestone member: 

Limestone, single bed, light gray, 
fine grained, impure ......... . 

Limestone, very shaly, light 
gray ....... --- ......... - -----

Limestone, light gray, fine 
grained, platy ............ ----. 

Shale brown, weathered ... ·_ .... 
Lime~tone, light gray, fine 

grained, platy ............... . 
Shale, brown, weathered .... _ . _. 
Limestone, impure, brownish 

gray, · very platy; breaks into 
sheets half an: inch thick. 

. Pelecypoda ................... -
Limestone, pure, fi:o.e grained, 

brownish gray; in two beds sep­
arated by brown shale; has 
conchoidal fracture ........... . 

Limestone, shaly, banded, dark 
gray; contains carbonaceous 
films. Leperditia sp., 69.8 .. __ _ 

Limestone, composed entirely 
of stromatoporoids; Leperditia 
sp., 66.8 ............. -.- ... . --

Limestone, shaly, yellowish 
gray. Scattered heads of 
stromatoporoids at 67 .0 ...... . 

Limestone, composed entirely 
of stromatoporoids; under sur-
face very irregular .. _____ . ___ . 

Shale, brown, weathered ... _ .... 
Limestone, composed entirely 

of stromatoporoids and corals; 
under surface irregular ....... . 

Limestone, buff, fine grained, 
shal y ........... _ . _ ... ___ ... __ 

Limestone, extremely massive, 
composed entirely of corals, 
Bryozoa, and stromatopo.: 
roids ....................... . 

Limestone, with profusion of cor-
als and stromatoporoids._ ... __ 

Shale . ............... _ .......... . 
Limestone, coarsely crystalline, 

gray· ..... --- ·--·--------------. 
Limestone, coarsely crystalline, 

gray. ' Scatte!ed stromatopo­
roids, Favos'ltes sp., A ulo­
pora sp., Calymene camerata, 
36.8 ... - ... -.-.---. ~ .. -- .. ---

Limestone, coarsely crystalline, 
gray. Dplmanella concinna, 
Calymene camerata, 34.5; Dal­
manella clarki, Rhipidomella 
emarginata?, 33.5 ............. . 

Limestone, massive, coarsely 
crystalline. Clado'pora recti­
line':lta, Halysites catenulatus 
(a), Aulopora sr., Favosites 
sp., stromatoporoids .......... . 

Limestone, thin bedded (1 to 6 
6 inches) , crystalline, li~ht 
gray ............... ~ - - - - - - - - -

Limestone, massive, coarse 
grained, light gray ........... . 

Feet. 
1. 1 

1.8 

.8 
2. 9 

1.1 
2.0 

4.6 

2. 7 

1.5 

2. 3 

2. 0 

3.2 
.4 

5. 9 

1.5 

9. 4 

6.0 
.6 

1.0 

3.0 

3.5 

7.7 

3.5 

5.0 

Feet. 
88.3 

87.2 

85.4 
84.6 

81. 7 
80.6 

78.6 

74.0 

71.3 

69.8 

67.5 

65.5 
62.3 

61.9 

56.0 

54.5 

45. 1 
39.1 

38.5 

37.5 

34.5 

31.0 

23.3 

19.8 
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. Section at Lincoln and Fifteenth streets, Tyrone-Contd. 

Helderberg limestone-Continued. 
Keyser limestone member-Contd. 

Limestone, thin bedded, gray, 
and shale. Cladopora recttline­
ata, Orthostrophw strophome­
noides, Leptaena rhomboidalis, 
Stenoschisma formosa, Atrypa 
recticular·is, Spirifer octocosta­
tus, N_ucleospira elegp,ns?, Rhyn­
chosptra sp., Orthoceras sp ..... 

. Limestone, brownish gray · to 
-· buff, in single bed standing 

out as a ridge; coarse, crinoidal. 
Bryozoa, 9.5 ............ , ..... . 

Limestone, thin bedded, coarse, 
gray- - - - - - - - . - - - . - - - - - - - ~- . - -

Shale .......................... . 
Limestone, buff, massive, coarse 

grained, crystalline .......... . 
Limestone, . brownish gray, sin­

gle bed. Fragments of fossils 
on sutface ................... . 

Limestone, thin . bedded, buff; 
drab on fresh fracture. Dal­
manella coiwinna, Stropheo­
donta · bipattita, Schuchertella 
deckerens'/,8, Camarotoechia litch­
fieldensis, Atrypa reticularis, 
S pirifer eriensis?, Meristella sp. , 
Bryozoa, _ 0. 8 ................. . 

Tonoloway limestone: 
Limestone, massive, buff ............ . 
Limestone,· massive, fine grained, 

buff, cherty ...................... . 
Limestone, massive, fine grained, 

buff, banded ............ . ......... . 
Limestone, fissile, banded, buff; drab 

on fresh fracture .......... : ..... __ 
Shale, buff, calcareous, contorted and 

in places apparently brecciated ~ ._ . -
Shale, weathered, brown, earthy ..... 
Limestone, massive,· fine .grained; 

weathered surface light gray, fresh 
fracture drab; banded; contains 
some thin chert lentils ............. . 

Limestone, platy, banded, fine 
grained, light gray ............... . 

Limestone, platy, laminated, fine 
grained, buff. Leperditia sp., 
-41.0 ..... -...................... . 

Limestone, buff to light brown, platy; 
much _geodal calcite in small crys-
tals ............................. . 

Limestone, fissile, light gray ........ . 
Concealed; probably platy limestone. 
Limestone, light gray, platy, impure. 
Limestone, light gray in solid bed; 

platy fracture ..................... . 
Limestone, platy, fine grained, buff .. 
Concealed; brown shale in part ..... . 
Limestone, platy, . buff ............... . 
Shale, calcareous, and fine siliceous 

oolite(?); weathered · surface ferni­
ginous, brown; bedding irregular .. 

Limestone, blocky, fine grained, buff. 
Shale, weathered brown ......•...... 

Thick- T?tal 
ness. thick­

ness. 

Feet. Feet 
1.5 14.8 

3.9 13.3 

.6 9.4 

.4 8.8 

3.6 8.4 

2.5 5.8 

2.3 2. 3 

88.3 

2.0 -2.0 

1.4 -3.4 

> 6. 4 -9. 8 

11. 7 -21.5 

7.8 -29.3 
1.0 -30.3 

6. 7 -37.0 

2.3 39. 3 

-9 -40.2 

1.3 ;_41. 5 
2.3 -43.8 . 
4.0 -47.8 
1.0 -48.8 

3.3 -52.1 
4.0 -56.1 

15.0 -71.1 
2.5 ~73. 6 

2.4 -76.0 
1.3 -77.3 
2.5 -79.8 

Section at Lin.coln and Fifteenth streets, Tyrone-Contd. 

Tonoloway limestone-Continued. 
Limestone, platy, fine grained, buff .. 
Shale, calcareous, much weathered; 

some fine-grained sandy (?) layers 
(siliceous oolite?) stand out ....... . 

Shale, calcareous, buff to light gray .. . 
Limestone, fairly pure, fine grained, 

buff, blocky fracture .............. . 
Limestone, buff, platy, laminated in· 

part ... : ............. --.--- ........ · 
Limesto:p.e, shaly, platy, yellowish; 

many geodal calcite masses with 
large fine crystals ................ . 

· Total 
Thick- thick-
ness. ness. 

Feet. Feet. 
2. 3 -82.1 

10.3 -:-92.4 
1.5 -93.9 

4.0 -97.9 

6.3 -104.2 

5.0 -109.2 

i 109.2 

This section is noteworthy in several re­
spects: The lithology of the Tonoloway portion 
is unlike that of any other save the adjacent 
Pennsylvania Avenue section. It resembles, 
in the light color and fine texture, parts of the 
·wills Creek of Maryland rather than the Tonol­
oway. There -is not sufficient ground for refer­
ring the beds to the WiHs Creek, however, for 
they are almost barren of fossils (even Leper­
ditia is very scarce), andit would be necessary 
to assume a hiatus, for which there is little evi­
dence. The Chonetes jerseyensis zone of the 
Keyser is well defined faunally, but the nodular 
character so prominent elsewhere _is lacking 
here. The_presence of an abundance of corals 
and stromatoporoids, notably Oladopora rec­
tilineata and Halysites catenulatus ,_ and the 
absence of the characteristic brachiopods of 
the . Favosites zone-Rensselaeria, Meristella, 
Uncinulus, etc.-as well as of Tentaculites gyra­
canthus, are also remarkable features of this 
section. 

PENNSYLVANIA AVENUE, TYRONE. 

The section given below was measured at the 
north end of Pennsylvania Avenue, Tyrone, 
just north of the West Virginia . Pulp & Paper 
Co.'s plant.- Its base is in a small quarry 200 
feet northeast of the concrete bridge over Bald 
Eagle Creek, parallel to which the exposure 
extends westward to the road cut through it. 

The rocks ·. exposed comprise 325 feet ·of the 
Tonoloway, the entire Keyser, and the base of 
the Coeymans. The lower part · of the Tonolo­
way exposure is much-crumpled, and the thick-
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nesses given are therefore only approximate. 
The upper part of the Tonoloway and the over­
lying beds are overturned about 21°. There 
are no signs of faulting in the exposure itself, 
but the Keyser is repeated about 100 yards to 
the west by a concealed fault. 

The Tonoloway-Keyser contact is exceed­
ingly sharp. The light-colored barren beds 
referred to the Tonoloway are _succeeded with-

-out any transition by a thin shale carrying 
Keyser fossils, and this in turn is succeeded by 
an impure gray ''bastard '' limestone containing 
many characteristic species. The lithology of 
the Tonoloway here, as in the adjacent section 
at Lincoln and Fifteenth streets, is unlike that 
in any of the other exposures studied by the 
writer. It resembles that of the Wills Creek of 
Maryland, but as assignment of the formation 
to the Wills Creek would necessitate the assump.,. 
tion of a large hiatus at the top, for which there 
is insufficient evidence, it is better to refer the 
beds to the Tonoloway in spite of their litho­
logic difference from the Tonoloway elsewhere. 

The Keyser-Coeymans contact ·is likewise 
very sharp. The platy barren beds at the top 
of the Keyser are overlain immediately by the 
coarse siliceous fossiliferous limestone of the 
Coeymans. 

Section at north end of Pennsylvania Avenue, Ty--,one. 

Helderberg limestone: 

I Total 
Thick- thick­

ness. ness. 

Coeymans limestone member: 
Limestone, coarse, gray, crys­

talline, crinoidal; fossil frag­
mentsshowonsurface. Basal Feet. Feet. 

4.0 1 foot siliceous....... . . . . . . . . . 4. 0 

Keyser limestone member: 
Limestone, fissile, laminated, 

fine grained, yellow ......... . 
Concealed; probably shaly lime-

stone ........................ . 
Limestone, platy and impure; 

buff on weathered surface, 
drab on fresh fracture ........ . 

Limestone, massive, fine 
grained, yellow; irregular 
fracture .................... . 

Limestone, fissile, shaly ....... . 
Limestone, massive, fine 

grained, yellow; irregular 
fracture. Color probably 
due to weathering, though 
the rock is firm ............. . 

4. 0 ..... · ... 

1.8 

2.9 

7.2 

1.7 
1.0 

95. 5 

93. 7 

90.8 

83.6 
81. 9. 

80.9 

Section at north end of Pennsylvania Avenue, Tyrone-Con. 

. Total 
Thick- thick­

Helderberg limestone-Continued. 
Keyser limestone member-Cont'd. 

Limestone, laminated, fissile; 
light gray on weathered sur­
face, drab on fresh fracture ... 

Limestone, relatively impure, 
platy; light gray to buff ..... . 

Limestone made up mainly of 
partly silicfied stromatopo-
roids ....................... . 

Limestone, shaly, yellow ...... . 
Limestone, compact, light gray; 

conchoidal fracture. Scat­
tered stromatoporoids; Leper-
ditia sp., 63.4 ....... ~--- ... . . . 

Limestone, impure, platy, buff. 
Limestone, c o m p a c t, · fine 

grained, very light colored. 
Leperditia sp., 61.4 ........... . 

Limestone, made up entirely of 
stromatoporoids . and corals, 
mainly the former ........... . 

Limestone, impure, shaly, fine 
grained, light gray. Corals 
and stromatoporoids near base. 

Limestone, fine grained, light 
' gray to buff; conchoidal frac-

ness. 

Feet. 
3.4 

7.0 

1.7 
.2 

.8 

.5 

1.0 

2.0 

2.0 

ture. Unit partly concealed. 
Scattered corals and stroma­
toporoids; Favosites sp., Le­
perditia sp., 56.4; Leperditia 
sp., 54.0..................... 6. 2 

Limestone, light gray to buff, 
fine grained, massive. Cross 
sections of Leperditia on 
weathered surface..... . . . . . . . 3. 6 

Concealed; probably shale...... 1. 0 
Limestone made up of stroma­

toporoids and corals. Clado-
pora rectilineata, 44.4.......... 7. 2 

Limestone, light gray; almost 
entirely coral. Cyathophyl­
loid corals, Favosites sp., 
Cladopora rectilineata, and 
stromatoporoids are very 
abundant; Rhynchospira sp., 
30.9......................... 12.3 

Limestone in single bed, light 
gray, fine grained; conchoidal 
fracture. Pholidops ovata, 
Stropheodonta bipartita, Whit­
fieldella cf. W. nucleolata, 
Meristella sp.?, 26.4........... 1. 2 

Limestone, thin bedded (1 to 2 
· inches), fine grained, impure, 

weathered, light gray. Whit­
fieldella cL W. nucleolata, 24.9. , 2. 3 

Limestone in two beds, coarse, 
crystalline, medium gray. 
Favosites sp., S tropheodonta 
bipartita, 22.4................ 1. 3 

Limestone, impure, shaJy, in­
distinctly nodular. Stropho­
nella geniculata?, Schuchert­
ella sp., Camarotoechia sp.?, 
Cladopora rectilineata, Stroma­
toporoidea, Bryozoa, 21.1; 
Whitfieldella cf. W. nucleo-
lata, 18.9..................... 3. 7 

ness. 

Feet. 
75.8 

72.4 

65.4 
63.7 

63.5 
62.7 

62.2 

61. 2 

59.2 

57.2 : 

51.0 
47.4 

46.4 

39.2 

26.9 

25.7 

23.4 

22.1 
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Section at north end of Pennsylvania Avenue, Tyrone-Con. Section at north end of Pennsylvania Avenue, Tyrone-Con. 

Total 
Thick- thick­
ness. ness. 

Helderberg limestone-Continued. 
Keyser limestone member-Contd. 

Limestone, solid, coarsely crys- Feet. 
talline, huffish gray ... _ . _ . . . 1. 7 

Limestone, thin bedded (1 
inch); gray, coarsely crystal­
line. ' Strophonella leaven'" 
worthana var., Atrypa reticu­
laris, Spirifer octocostatus, 
Rhynchospira globosa var., 
Cladopora rectilineata, Eo to-
maria sp., Bryozoa, 15.4 .... _ _ 2_. 4 

Limestone, massive, coarse, 
crinoid a 1, huffish gray. 
Schuchertella deckerensis,10.0, 
10.9; Atrypa reticularis, Spiri-
fer octocostatus, Camarotoechia 
sp., Favosites sp., Stromato­
poroidea, Bryozoa, 10.0·...... 4. 4 

Limestone, "bastard," gray, 
weathered, shaly. Cladopora 
rectilineata, Schuchertella deck­
erensis ,Bryozoa occur through­
out; Atrypa reticularis, Rhyn­
chospira globosa var., Rhyn­
chospira lata?, Chonetes jersey­
ensis, 9.4; Spirifer octocosta­
tus, 7.4, 9.4; Stenoschistnafor­
mosa, Meristella sp.?, 6.4, 7.4; 
Leptaena rhomboidalis, Stro­
phonella leavenworthana var., 
Camarotoechia sp.?, 6.4 ...... _ _ 4. 5 

Limestone, huffish gray, coarse­
ly crystalline; weathers to a 
distinctly darker gray than 
the Tonoloway beds. Stro­
pheodonta bipartita, Schuche?·t­
ella deckerensis, Uncinulus 
sp., Atrypa reticulans, 3.9..... 1. 7 

Limestone, impure, gray; a 
" bastard " bed. Dalmanella 
concinna,Stropheodonta bipar­
tita, Strophonella leavenworth­
ana var., Chonetes jerseyensis, 

· Stenoschisma formosa, Atrypa 
reticuldris (a)~- Nucleospira ele­
gans, Schuchertella sp., Cama-
1"0toechia sp. ?, Bryozoa, Pele-
cypoda, Ostracoda, 2.4. __ . . . 1. 7 

Shale, we~thered, yellow, irreg­
ular. Orthostrophia stropho"­
?nenoides, Atrypa reticularis, 
Bryozoa, 0.4 ............ _ _ _ _ _ _ 2. 0 

95. 5 
Tonoloway limestone: 

Limestone, buff, coarse looking; in 
single layer ................ ___ . . . . 6 

Limestone, banded, platy, dark drab 
on fresh surface, light gray on 
weathered surface .. .. . _ . . . . . . . . . . . 8 

Limestone, solid bed, buff, fine 
grained; has a diagonal cross frac-
ture .. __ ... _ ....... _ . _ . __ ...... _ 1. 8 

Limestone, solid bed, dark drab; 
layer of ~hert at top. Looks as if 
it had been crushed and rece­
mented. Leperditia sp., -3.3..... 1. 7 

Clay seam......................... .1 

Feet. 
18.4 

16.7 

14.3 

9.9 

5. 4 

3.7 

2.0 

-Q.6 

-1.4 

-3.2 

-4.9 
.:...5.0 

Total 
Thick- . thick­
ness. 

Tonoloway limestone-Continued. 
Limestone, brown, weat~ered, im-pure ___________________________ _ 

Limestone, buff, banded, . thin bed­
ded; fresh fracture brown; some 
layers rather red .. ____ .. __ ....... . 

- Limestone, vesicular, leached; fresh 
fracture whitish, with ferruginous 
spots .......... ............ - - - - - - -

Limestone, buff to light drab, lami­
nated; part :fissile, in part fairly 
so lid ----------- - - - - - - - - - - - -.- - - - - -

Limestone, vesicular, leached ...... . 
Limestone, light drab, laminated, 

platy, fine grained; dark drab on 
freash surface ....... ...... ..... . 

Concealed ........................ . 
' Limestone, vesicular; leached ..... . 

Shale, weathered, anQ. poorly ex-
posed .................. , ....... . 

Limestone, composed mainly of 
geodal calcite; resists weather and 
projects above the surface ........ . 

Limestone, buff, . shaly, platy, 
weathered, and · poorly exposed ... 

Limestone, very light gray, has an 
earthy fracture and looks as if it · 
had been leached; much calcite 
in druses; a little chert .... ..... . 

Limestone, impure, platy, light 
drab; many cavities lined with 
calcite druses ..... : ............. . 

Limestone, buff, :fine grained, me­
dium bedded (6 inches), blocl<:y 
fracture ......... . ............ . . . 

Limestone, shaly, platy, buff ...... . 
Limestone, fine grained, drab on 

fresh fracture .................... . 
Limestone and shale, very platy,fis-

sile, buff ....................... . 
Limestone, massive, fine grain~d, 

weathered surface almost wh1te, · 
fresh fracture drab .............. . 

Shale and shaly limestone, stained 
- yellow .......... _ .. . ............ . 

Shale and shaly limestone, buff and 
light drab ...... , ............... . 

Limestone, buff, fine grained, im­
pure; blocky fracture •...... : .... 

Shale, yellow, calcareous; breaks 
into irregular fragments ... _, _ _. ..... 

Oolite(?), very :fine, siliceous, choco-
late-brown ....... . .... ..... ..... . 

Shale, ~\iff, more or less oolitic ( ?) 
and Slliceous ................... . 

Oolite ( ?) , v_ery fine, siliceous, choco- · 
late-brown, weathered somewhat; 
resembles a friable sandstone ..... 

Shale, :fissile, calcareous, weathered 
· surface very light colored ........ . 

Concealed; apparently shale. (Thick­
ness ·of this and underlying units 
only approximate) .............. . 

Shale, -:fissile, calcareous, light 
colored ...........•.............. 

Limestone, massive, impure, buff; 
much calcite in druses in irregular 
cavities ... : ... -_ .- ......... .... : . . 

Concealed; some shale exposed .... . 

ness. 

Feet. Feet . . 
1.5 -6.5 

16.3 -22.8 -

4.8 -27.6 

17.5 -45.1 . 
1.0 -46.1 

13.5 -59.6 
6. 5 -66.1 
5.0 -71.1 

3.3 -74.4 

.4 -74.8 

19.7 -94.5 

.8 -95.3 

9.0 -104.3 

3.3 -107.6 
8. 3 -115.9 

0 8 -116.7 

11.0 ·-127. 7 

4.0 -131.7 

2. 8 -134. ~ 

6. 2 -140.7 

1. 0 -141.7 

1. 5 -143.2 

11.0 -154.2 

6.0 :-160.2 

20.0 -180.2 

12.0 -192.2 

30.0 . -222.2 

28.0 -250.2 

6.0 -256.2 
15.0 -271.2 
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Section at north end of Pennsylvania Avenue, Tyrone-Con. 

Tonoloway limestone-Continued. 
Limestone, thin bedded (1 to 2 

inches), banded, fine grained, 
buff; geodal calcite. _____ ........ . 

Clay seam ... _ ... _ ................ . 
Shale, fissile, calcareous, light 

colored_ ... _ . ___ . _ .............. . 
Limestone, massive, impure, buff; 

looks as if it had been crushed and 
recemented ... _ ..... _ . _ . ~ . _ . __ .. 

Clay seam, weathered .... _. _ . . . _ . ... 
Shale, fissile, light drab .... _._ .. _._. 
Limestone in 6-inch courses, im~ 

pure, buff_ ...................... . 
Shale, fissile, calcareous, light drab 

. on fresh surface, almost white on 
weathered surface ............... . 

Limestone, in 6-inch courses, im-
pure, buff ....................... . 

Limestone, massive, buff, impure; 
contains cavities with calcite 
druses; looke. as if it had been 
crushed and recemented •...... _ . 

Limestone, thin bedded (1 to 2 
inches), banded, fine grained, 
buff ........................... . 

Total 
Thick- thick-
ness. ness. 

Feet. Feet. 
6.0 -277.2 
.5 -277.7 

10.0 -287.7 

8.0 -295.7 
1.0 -296.7 
5.0 -301.7 

2.0 -303.7 

4.0. -307.7 

4.4 -312.1 

5.5 -317.6 

8.0 -325.6 

325.6 

This section is remarkable for the barrenness 
and peculiar lithology of the Tonoloway and 
for the' sharpness of the Tonoloway-Keyser con­
tact. In the Keyser itself the fauna of the 
Chonetes jerseyensis zone. is .well developed, but 
the characteristic nodular beds ·are lacking. 
The presence of Cladopora rectilineata in con­
siderable abundance in this lower zone is note­
worthy. The characteristic brachiopods of the 
Favosites zone and Tentaculites gyracan.thus are 
not represented by even a single specimen. 
This zone, on the other hand, carries a profu­
fusion of corals and stromatoporoids, and in 
this respect the section resembles no other 
section studied except that at Grovania. 

MAPLETON. 

A very gpod exposure of part of the Tonolo­
way and nearly all o~f the Keyser member of 
the Helderberg is to be seen in the quarry of 
L N. Swope _on the north ba:p.k of Juniata 
River directly opposite Mapleton (or Mapleton 
Depot); The Tonoloway at this place is char­
acteristically developed and, in addition, con­
tains several beds with fossils that suggest more 
normally marine conditions than those under 
which the rather barren faGies occurring in 
most of the other sections studied · were laid 

down. The Keyser ·has near its base a thick 
bed of pure · crinoidal limestone, which is com­
parable to that exposed near Burnham, north 
of Lewistown. The contact of the Keyser 
and Coeymans was not seen at this locality. 

The section was measured from the exposures 
directly north of the end of the bridge over the 
Juniata: 

Section in Swope quarry, near Mapleton. 

Helderberg limestone (Keyser limestone · 
member): 

Co_ncealed by talus, quarry waste, 
etc. Much of the talus of the 
upper part is ash-colored shale. 

Limestone, light-gray; banded on 
weathered surfaces; fresh surface 
dark ·gray, fine grained, not 
banded; conchoidal fracture; 3-
inch courses separated by shale. 
Leperditia sp., 150, 149.1; Bryo­
zoa, 148.1, 145.7; Tentaculites gy­
racanthus, Ostracoda (a), 148.1; 
Spirorbis laxus (a), 147.2; Whit­
fieldella cf. W. nucleolata, 145.7?, 
144.7 ... ------- ... --- ....... ----.-

Limestone, like unit above but not 
in courses separated by shale; 
fairlymassive. Pelecypoda,142.7. 

Shale, calcareous, "Weathered, yellow_ 
Limestone, very light gray, compact, 

fine grained; dark on fresh surface; 
faintly banded .... __ .. __ ....... . 

Limestone, composed entirely of 
stromatoporoids ................ . 

Shale, weathered yellow~ ......... . 
Limestone, massive, light gray; com-

posed of stromatoporoids ........ . 
Limestone nodules, large, in shale 

matrix ......................... . 
Limestone, rather platy, shaly, dark 

gray. Stromatoporoids, 129.7; 
Leperditiasp., 128.7 .............. _ 

Limestone, dark gray, conchoidal, 
impure, fine grained; in 2 to 12 
inch courses, separated generally 
by thin shale laminae. Pholidops 
ovata, 121. 7, 109. 7; Rensselaeria 
mutabilis, Rensselaeria keyserensis, 
121.7; Spirijer vanuxemi var. prog-
nosticus, 121.7-108. 7; Uncinulus 
nucleo latus (a), 119.7-108.7 ; Le-
perditia sp., 118.7, 108.7; Pelecy-
poda, 117.2 (a), 109.7 (c); Ostra-

Total 
Thick- thick-
ness. ness. 

Feet. Feet. 
9.0 153.1 

4.8 144.1 
. 9 ' 139.3 

2.8 138.4 

.9 135.6 

.8 134. 7 

3.0 133.9 

: 8 130.9 

4.3 130_.1 

coda, 113.7, 108.7; Gyp~dula coey-
manensis prognostica, 109. 7. . . . . . . 19. 1 125. 8 

Shale, calcareous, containing large 
nodules (diameter 5-6 inches) of 
limestone and one or two beds of 
fine-grained conchoidal blue lime­
stone. Uncinulus nucleolatus 
throughout; Aulopora sp., 106.7, 
104.7 (c); Stromatoporoidea, Bry­
ozoa, 106.7 (a), 102.7; Pholidops 
ovata, 106.7; Favosites sp., 104.7 
(c), 102.7; S chuchertella interstri­
ata?, Pelecypoda, Ostracoda, 
104.7 (a); Spirorbis laxus, Meri-
. stella praenuntia, 102.7. . . • . . . . . . . 4. 3 106. 7 
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Section in Swope quarry, near .1llapleton-Continued. 

h . I Total T Iek- thi k-
ness. ne~s . 

----------------------~---------1-----------

Helderberg limestone (Keyser limestone 
member )-Continued. . 

Limestone, rather shaly, dark gray; 
single bed. Favositessp., Stroma­
toporoidea, Dalmanella concin~, 
Schuchertella prolifica, Uncinulus 
nucleolatus (a), Rensselaeria key-
serensis, Ostracoda, 101.7 ........ . 

Limestone, massive, impure, gray; 
nodular character indistinct; 
weathers thin bedded at top of 
quarry. Favosites sp., Bryozoa, 
Atrypa reticularis (c), 99.7 ....... . 

Limestone, - massive, impure, nod­
ular. Pholidops ovata, Uncinulus 
keyserensis (a), 96.7 ............... . 

Shale, weathered, yellow .......... . 
Limestone, : impure, nodular, dark 

gray, somewhat crystalline. Fa­
vosites sp., Aulopora sp., Uncinu­
lus keyserensis, Orthoceras sp., Ca­
lymene camerata?, 95.7; Bryozoa, 
Ostracoda, 93.2 ................ . 

Limestone, impure, dark gray; many 
cleavage faces of calcite show, 
giving it a coarse grain; very mas­
sive unit; shows indistinct nodu­
larstructure. Favosites sp., 91.7 ... 

Limestone, much_ like unit above 
but does not show; the nodular 
structure. Stromatoporoidea, 80.0. 

Limestone, dark, much weathered 
in places, massive. Favositessp., 
Bryozoa (c), Rhynchospira globosa 
var., 75.7 --·· ··············-.·-··· 

Limestone, pure bluish crystalline 
layers alternating with shaly 
dark-gray impure layers; the 
whole mak-es a massive unit. 
Bryozoa throughout; Cladopora 
rectilineata, 74.2, 70.7; Aulopora 
sp., 74.2; Favositessp., 72.7;Stro­
pheodonta bipartita, Schuchertella 
deckerensis, Atrypa reticularis, Caly-
mene camerata, 70.7 ............. . 

Limestone, light gray, fine grained, 
conchoidal fracture ........•.... _ . 

Limestone, massive, coarselv crystal­
line, bluish; many small chert 
nodules. Favosites sp., ·Bryozoa, 
Leptaena rhomboidalis, Stropheo­
donta bipartita (c), Camarotoechia 
sp.?, 65.2 .......... ~ ... . ........ . 

Limestone, blue gray, coarse, crys­
talline, pure, thin bedded (2 to 6 
inches). Bryozoa (a), Leptaena 
rhomboidalis, Stropheodonta bipar­
tita, Strophonella geniculata, Schu­
chertella interstriata?, Camarotoe­
chia litchjieldensis, Atrypa reticu-
laris, 63.7 ................••...... 

Limestone, shaly, , impure, '' bas­
tard"; weathers light gray and 
yellow; finely nodular. Bryozoa, 
Strophonella geniculata, Atrypa 
reticularis throughout; Steno­
schisma deckerensis, 58.7, 55.7; Spi­
rifer octocostatus, Favosites sp., 
Eotomaria sp., 58.7; Stenoschisma 
formosa, Spirijer modestus?; Spiri­
fer vanuxemi, Rhynchospira for­
mosa, Dalmanites mi:-rurus?, 56.7 _ . 

Feet. 
1.6 

3. 1 

1.3 
. 5 

3.4 

5.6 

8.8 

3. 9 

5.0 

2.0 

2.4 

1.1 

9.6 

Feet. 
102.4 

100.8 

97. 7 
96.4 

95.9 

92.5 

86.9 

78.1 

74.2 

69.2 

67.2 

64.8 

63. 7 

Section in Swope quarry, near .Mapleton-Continued. 

Helderberg limestone (Keyser limestone 
member-Continued. 

Limestone, bluish gray, crystalline, 
single bed, fairly pure. : ... _ ..... . 

Limestone, very impille, earthy, 
dark gray; shaly fracture: Da~­
manella concinna, Atrypa reticu-
laris, 50.7 ... . .................. . 

Shale, fissile, calcareous; weathers a 
ferruginous bro·wn; has some nod­
ules near top. Bryozoa; Pholidops 
ovata, Dalmanella concinna, Dal­
manella clarki, Leptaena rhomboi­
dalis, · Stropheodonta bipartita?, 
Chonetes jerseyensis, Atrypa reti­
cularis, Spirijer modestus plicatus, 
49 .. 2 ..... - ................. · ..... . 

Limestone, impure, nodular, dark, 
single bed. Orthostrophia stropho­
menoides?, Dalmanella concinna, 
Stenoschisma formosa, Atrypa reti-
cularis (a), 48.7 ... : ............. . 

Limestone, fairly pure, blue, crys­
talline; nodular character lacking 
on fresh surfaces and very indis­
tinct on weathered surfaces; thin 
bedded (2 to 4 inches); a few 2-
inch chert nodules scattered near 
top. Atrypa reticularis, 41.2-46.7; 
Spirifer octocostatus, 46.7, 45.7; 
Orthostrophia strophomenoides, Dal­
manella concinna, Stropheodonta 
bipartita, S chuchertella deckerensis, 
43.7; Camarotoechia litchfieldensis, 
43.7; Crinoidea, Bryozoa, Pholi­
dops ovata, ~tenoschisma deckeren-
sis, 41.2 ........................ . 

Limestone, nodular, relatively im­
pure, rather coarse grained and 
with considerable in terlami­
nated shale: would be classed as 
a "bastard'' limestone, but it is 
purer than the unit beneath. 
Dalmanella conciniw, Dalmanella 
clarki, Stropheodonta bipartita, 
Chonetes · Jerseyensis, Atrypa 
reticularis, Platystoma niagaren­
sis?, 39.1---·····-·········-·--·· 

Limestone, shaly, very nodular, 
"bastard," light gray and brown 
on weathered surfaces. Crinoidea, 
Stropheodonta bipartita·, Chonetes 
jerseyensis, Atrypa reticularis, Spi­
rifer octocostatus, Pelecypoda, 
throughout; Orthostrophia stropho­
menoides, 38.7; Dalmanella con­
cinna, Nuc,leospira elegans, 38.71 
35.5; Rhipidomella emarginata?; 
37.7;· Leptaen(J,· rhomboidalis, Stro­
phonella geniculata (c), Schuchert­
ella deckerensis, Platystoma ni: 
agarensis?, 37.7, 35.5; Aulopora 
sp., Spirorbis sp., Bryozoa (a), 
Dalmanella clarki, Dalmanella cf. 
D. perelegans, Schuchertella inter­
striata?, Ste'noschismaformosa (c), 
Stenoschisma deckerensis, Camaro­
toechia litchfieldensis, Rhyncho­
spira globosa, Nucleospira ventri­
cosa , Orthoceras sp., Calymene 
camerata, 35.5 .................. . 

Total 
Thick- thick­
ness . 

Feet. 
2.8 

1.5 

1.0 

2.0 

5.6 

2:4 

3.5 

ness. 

Feet. 
54.1 

51.3 

49.8 

48. 8 

46.8 

- 41.2 

38.8 
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Section in Swope quarry, near Mapleton-Continued. 

Helderberg limestone (Keyser limestone 
member )-Continued. 

Limestone, coarsely crystalline, 
light gray, very pure (98 per cent 
CaC03), extremely massive and 
crinoidal. Bryozoa, 32.3, 9.4 (a); 
Pholidops ovata, Leptaena rhom­
boidalis, Camarotoechia sp., Proetus 
pachydermatus, 32.3; Stropheodonta 
bipartita, 24.7; Schuchertella sp., 
Meristella sp., 19.4; Sphaerocys­
tites multifasciatus, Dalmanella 

. clarki, Stenoschisma formosa (c), 
Camarotoechia litchfieldensis -(a), 
Atrypa reticularis (c), Rhyncho­
spira globosa var. (a), Rhyncho-
spira formosa, 9.4 .............. . 

Limestone, thin bedded (2 to 3 
inches), dark gray, fine grained, 
distinctly nodular .............. . 

Limestone, somewhat nodular but 
yet massive, dark gray, fine 
grained. Leperditia sp., 2. 7 •...... 

Tonoloway limestone: 
Limestone, medium bedded ( 4 to 12 

inches), pure, dark gray, not 
banded; shale between the 
courses. Leperditia sp. through-
out; Favosites sp., - 30 .......... . 

Limestone, thin bedded (3 to 6 
inches), pure, dark gray, fine 
grained; banded and light gray 
on weathered surface ........... . 

Shale, calcareous .................. . 
Limestone, massive, dark gray, 

fine grained, pure; conchoidal 
fracture; in places shows a l-inch 
bedding. Leperditia sp. through-
out ............................ . 

Limestone, light gray, in 3-inch 
courses with shale between ...... . 

Limestone, massive bed, very light 
gray, fine grained; conchoidal 
fracture. In this unit there has 
been dissolved out a good-sized 
cave reaching down to an un­
known depth. The limestone 
seems very pure and has small 
scattered masses of crystalline 
calcite. Leperditia sp., -15.4, 
-16.4 ......................... . 

Limestone, banded, thin· bedded 
(2 inches) but not fissile, light 
gray, pure. Leperditia sp., -20.8. 

Travertine ........................ . 
Limestone, banded, thin bedded, 

light gray. Leperditia sp., -26.3. 
Limestone, very platy, fissile; 

weathered . surfaces have a faint 
greenish tinge ................. .. 

Limestone, rather irregular, heavy 
bed, fine grained, light gray, 
pure ........................... . 

Limestone, very platy, fissile, light 
gray, fine grained; seems fairly 
pure. Leperditia sp . . (a), -33:2 ... 

Limestone, dark gray, with a 4-
inch layer of chert at center ..... . 

Total 
Thick- thick-
ness. ness. 

Feet. 
29.8 

1. 7 

3.8 

153.1 

6.8 

2.8 
.2 

3.8 

1.8 

4.0 

5.5 
. 5 

3.6 

2.6 

1.2 

3.4 

1.3 

Feet. 
35.3 

5.5 

3.8 

- 6.8 

9.6 
9.8 

13.6 

15.4 

19.4 

24.9 
25.4 

29.0 

- 31.6 

- 32.8 

36.2 

37. 5 

Section in Swope quarry, near Mapleton-Continued~ 

Total 
Thick- . thick­
ness. ness. 

------------------------------1~---~----· 

Tonoloway limestone-Continued. 
Limestone, massive, finely (1 inch) 

but distinctly nodular, dark gray, 
impure. Corals, Stromatoporoi­
dea, Spirorbis laxus (c), Bryozoa, 
Camarotoechia litchjieldensis, Le- Feet. Feet. 
perditia sp. (a).................... 3. 0 - 40: 5 

Limestone, massive, fairly pure, 
blue-gray. . .. . .. . .. . .. .. .. . .. .. . 3. 6 44. 1 

Limestone, fissile, platy, dark gray; 
layer of chert at -45.2. Leper-
ditia sp. (c) throughout........... 5. 2 49.3 

Limestone, fairly solid, banded, 
dark gray, fine grained........... 8. 9 58.2 

Limestone, fissile, shaly, impure; 
drab on fresh surface. Leper-
ditia sp., -62.2................. 5. 6 63.8 

Limestone, fairly pure, knotty, 
light gray, fine grained.......... 1. 5 65.3 

Limestone, fissile, we a the red, 
brown and gray, fine grained, 
impure. Favosites sp., Rhyncho­
spira globosa, Ectomaria minuta 
(c), Leperditiasp. (a), -66.2 ...... 12.4 77.7 

Concealed... .. .. .. .. .. .. .. .. .. . .. . 5. 9 83. 6 
Shale, weathered, calcareous, gray 

to brown. Leperditia sp., -89.2.. 7. 4 91.0 
Shale, poorly exposed, weath~red... 4. 0 95. 0 
Limestone, fissile, impure, gray. 

Leperditia sp., -96.5 to -97.5.... 5. 5 -100.5 
Limestone, platy, gray; looks much 

purer than unit above or below. . . 1. 0 -101. 5 
Limestone, fissile, impure, weath-

ered brown... .. .. . .. .. .. .. . .. .. . 1. 0 -102. 5 
Concealed ..... --...... .. .. .. .. .. .. 3. 8 -106. 3 
Limestone, thin bedded ( 4 to 6 

inches), impure·, light gray....... 5. 0 -111.3 
Shale, calcareous, gray, and lime­

stone, gray to brown, weathered, 
fine grained; alternating layers of 
each about 3 inches thick....... . . 9. 4 -120. 7 

Shale, fissile, ash-colored, calcar-
eous............................ 5. 5 -126.2 

126.21 

The Mapleton section is noteworthy because 
it contains several zones of the Tonoloway of 
a more normally marine· facies than was 
observed In any other section studied. In 
this feature it resembles parts of the Maryland 
Tonoloway that carry a relatively large marine 
fauna. The thick crinoidal unit near the 
base of the Chonetes jerseyensis zone of the 
Keyser is also notable. The Favosites zone of 
the Keyser contains a subzone with Oladopora 
rectilineata and other corals at about the 
horizon of the profuse coralline development at 
Tyrone and Grovania. · As in those sections also, 
it has a Stromatopora reef well up in .the Keyser 
and shows a rarity of such forms as Rensselaeria 
mutabilis, ~Meristella praenuntia, and TentaC'llr 
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lites gyracanthus. The abundance: of Uncinulus Section on Ki8hacoquillas Pike at Mo'unt Rock, Lewistown-
nucleolatus in the Favosites zone is not paralleled · Continued. · · · · 

in any other section studied. 

MOUNT ROCK, LE.WISTOWN. 

The section given below begins just across 
the Kishacoquillas Pike from the Spanogle· & 
Yeager Co.'s flour mill at Mount Rock and 
extends southward · along the pike past the 
west end of the bridge over Kishacoquillas 
Creek. It lies about 100 . yards south of the 
Lewistown & Readsville Railway Co.'s power 
house and car barn. 

E. V. d'Invilliers/ describing the geology of 
Derry Township, Miffiin County, refers to this 
section very briefly. He gives the thickness 
of the limestone and lime shales of the Lewis­
town exposed here as · 350 ·feet and mentions 
several massive beds. 

The ·lowest exposures reveal the top of the 
Tonoloway. Above these a large part of the 
Keyser member of the Helderberg is to be 
seen, though the uppermost part of the ·Keyser 
·is concealed. The Coeymans, New Scotl~nd, 
and Oriskany are well developed. The section 
given below extends from the lowest exposure 
up into the new Scotland. It is probable that 
part of the . beds overlying those d,efinitely 
known to be New Scotland are also of that age, 
but the data at hand are insufficient to deter­
mine the position of the New Scotland-Oriskany 
contact .-

Section on Kishacoquillas Pike at Mount Rock, Lewistown. 

Thick- T<_>tal 
ness. thick­

ness. 

-------------------------------1-----. -----

Concealed. 
Helderberg limestone: 

New Scotland limestone member : 
Lime~tone, very dark, impure, Feet. Feet. 

fissile .......... : .. _. . . . . . . ... . . 3. 0 18. 5 
Shale, weathered brown, very 

fissile; contains some bands of 
very dark impure limestone. . . 10. 4 15. 5 

Limestone in two beds (12 and 9 
inches) separated by shale 
(9 inches), fine grained, blue­
gray, crystalline. Meristellasp. 
throughout; Dalmanella pe:r­
elegan,Q, Stropheodonta beckii?, 
Eatonia medialis, Atrypa reticu­
laris?, Spirifer macropleurus (a), 
Spirifer perlamellosus, Ostra­
coda, 156.7; Rhipidomella 
oblata?, Schuchertella wool­
worthana (a), Chonostrophia 
helderbergiae?, 3.2 ........ :: .. .. . 2. 5 5. 1 

1 Pennsylvania Second GeoL Survey Rept. F3, p. 256, 1891. 

Helderberg limestone~Continued. 
New Scotland limestone member­

Continued. 
Limestone, single bed, light gray, 

cherty, fine grained; some cal­
calcite cleavage faces show; 
does not scratch . hammer. 
Bryozoa, Dalmanella perele­
gans, Stropheodonta planulata, · 
Qamarotoechia sp., Eatonia 
medialis, 2.5 .....•....... - - - .. 

Coeymans limestone member: 
Shale, weathered, brown ......... . 
Limestone, single b~d, light gray, 

cherty. Stropheodonta arata, 
Schuchertella sp., Gypidula 
coeymanensis, Atrypa reticu-
laris, . Meristella sp., 8.2 .... . . _. 

Shale, weathered, dark gray, 
calcareous; limestone bands 
and large nodules. Lingula 
s:p., Leptaena rhomboida­
lu, Stropheodonta planulata?, 
Schuchertella woo.lworthana, 
Chonetes cf. C. hemisphericus, 
Pelecypoda, Orthoceras sp., 
Ostracoda (a), 7.3 ... : ......... 

Limestone, inassive, sandy, crys­
talline, blue; some bhtckchert 
nodules; very tough, hard 
rock. Dalma.nella perelegans?, 

· Leptaena rhomboidalis, Gypi­
dula coeumanensis, Atrypa reti­
cularis, Pelecypoda, 5.3; Cama­
rotoechia sp. ?, Spirifer cy­
clopteris, 5.3, 2.0; Stropheo­
donta arata, 2.8; Bryozoa, 
Pholidops ovata, Rhipidorru:lla 
oblata?, Strophonella leaven­
worthana (c), Phacops logani, 
Dalmanites sp., 2.0 ........... . 

Keyser limestone member: 
Limestone, dark gray; fine 
~a~ned, .thin bedded. Leper-
d~tw sp .................. • .. · .. 

Limestone, massive, dark 'gray, 
fine grained; conchoidal frac-
ture~., ..............••........ 

Limestone, . shaly, yellow, 
weathered .................... . 

Limestone, massive, dark gray, 
impure, fine grained; con-
choidal fracture ........... . .. . 

Shale, weathered .... · ....... __ .. 
Limestone, light gray, solid, fine 

grained; conchoidal fracture ... 
Limestone, platy, dark gray, im-

pure ..... _ ................... . 
Concealed ...... ~ - . _. ~ .......... , 
Limestone, platy, light gray, im­

pure, fine gramed; conchoidal 
fracture ..................... . 

·Concealed ...... _ ........... _ .. _, 

Thick- T~tal 
ness. thick­

ness. 

Feet. Feet. 
2. 6 2. 6 

18.5 . 

. 6 10.6 

2. 3 10.0 

1. 5 7. 7 

6. 2 6.2 

10.6 

1.0 157.9 

2.0 1,56. 9 

1.0 154. 9 

2.5 153~9 
2.0 151.4 

1.0 149.4 

3.0 148.4 · 
5. 1 145.4 

2.0 140.3 
6.2 ·138. 3 
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Section on Kishacoquillas Pike at Mount Rock, Lewistown-:-
Continued. 

Section on KishacoquWas Pike at Mount Rock, Lewistown-
Continued. · . . 

Thick- Total Thick- Total 
thick- thick-ness. ness. ness. ness. 

--- ---

Helderberg limestone-Continued. Helderberg limestone-Continued. 
Keyser limestone member-Contd. Keyser limestone member-Contd. -

· Limestone, impure, platK, yel- Limestone, thin bedded, blue-
low; weathered muc and Feet. Feet. gray, crystalline. Spirijer van-
poorly exposed ..•.... ~ ......... 3.8 132.1 uxemi prognosticus, 80.2, 81.2; 

.Limestone, platy, 7eure, weath- Pholidops ovata, 80.2·; Cam.aro-
Feet. ered, yellowish, eristella sp .. 4. 0 128.3 techia litch.fieldensis, Rensselaeria Feet. 

Limestone, massive, light gray; mutabilis, Pelecypoda, 79.2 .... 2. 9 81.5 
conchoidal fracture ............ 1.5 124.3 Limestone, massive; in part light 

Limestone, thin bedded (2 blue-gray, fine grained; in part 
inches), dark gray; conchoidal subcrystalline. · Bryozoa, Dal-
fracture ..•...... , ............ . 1. 0 . 122.8 .manella sp., Pelecypoda, 78.2 .. 2.4 78. 6 

Concealed. Dalmanella sp., Limestone, thin bedded (2 to 6 
Schuchertella proli.fica, Rensse- inches),. fine grained, light 
laeria keyserensis, Metistella bluish gray; conchoidal frac-
praenuntia?, Hormotom.a sp., ture: Atrypa reticularis, Ca-
Bryozoa loose on surface ....... 16. 6 121. 8 marotoechia, sp., throughout; 

Limestone, banded; conchoidal Pholidops ovata (a), Dalma-
fracture . . Meristella sp.?, Ten- nella concinna, Merista typa, 
taculites gyracanthus, 105.2 .... .5 105.2 Ostracoda, 75.2 ................ 7. 1 76.2 

Concealed ...................... 1.0 104. 7 Limestone, impure, shaly, al-
Li:nr\3stone, very impure. Ten- ternating with harder layers, 

taculites gyracanthus, Rensse- each in about 6-inch courses. 
laeria mutabilis, Bryozoa, Pe- Pholidops ovata, Rensselaeria 
lecypoda, 103.2 ............... 2.0 103. 7 mutabilis (a); 68.2 ............ 3.4 69.1 

Limestone, thin bedded, fine Concealed .• : ......•............ 4.2 65.7 
grained, dark ray' impure, Limestone,· shall, impure, with 
poorly expose . Pholidops hard layers o more resistant 
ovata, Re'nsselaer1"aobtusa, Pele- . rock. Dalmanella concinna, 
cypoda, throughout; Bryozoa, Leptrena rhom.boidalis, Stro-
S chuchertella interstriata?, Rens- pheodonta bt::rtita, Camarotoe-
selaeria m.utabilis, Tentaculites chia litch.fie densis, Atrypa re-
gyracanthus, Orthoceras cf. 0. ticularis, Spirijer vanuxem.i 
pauciseptum., Ostracoda, 101.2; prognosticus, 60.7 •............ 1. 7 61. 5 
Cam.arotoechia sp.?, Meristella LimestOne, dark gray, crystal-
sp.?, 99.2 .•................... 4.0 101.7 line. Bryozoa, Stropheodonta 

Limestone, impure, dark gray, bipartita, Rensselaeria mutabi-
thin bedded, fine grained. lis, Merista typa, Calym.ene 
Bryozoa, Pelecypoda, through- camerata, 56.2 ...•............. 5. 1 59.8 
out; Rensselaeria keyserensis (a), Limestone, tl~in bedded ( 1 to 6 
97.7; Tentaculites gyracanthus, inches), light blue-gray, fine 
96.2, 97.7; Dalmanella sp., Schu- raained, impure; has shale 
chertella proli.fica, Uncinulus aminre between the layers 
keyserensis (c), 96.2; Rensse- and several small lenses of 
laeria (Beachia) proavita, 95.2, brown weathered chert. Bry-
96.2; Meristella sp.?, 96.2 ...... 4.3 97. 7 ozoa, Leptaena rhomboidal is, 

Concealed. Bryozoa (c), Pho- Calymene camerata, 52.2, 54.7; 
lidops ovata, Rensselaeria ob- Stropheodonta bipartita, 50.2, 

tusa?, Meristella s~.?, Pelecy- 53.2; Spirijer vanuxemi, 53.2; 
poda, loose on sur ace ......... 5. 9 93.4 Merista typa, 52.2; Schuchert-

ella deckerensis,, 50.2 .......... 5.8 54. 7 
Limestone, very shaly, with Limestone, massive, nodular, im-

hurer fine grained light-gray . pure, dark gray. Bryozoa, 
ands. Spirifer vanuxem.i 42.2-47 .2; Leptaena rhomboida-

prognosticus, · Pelecyr,odia, lis, Stropheodonta bipartita, 
throughout; Uncinulus eyser- Schuchertella interstriata?, A try-
ensis, Dalmanella concinna, pa reticularis, 4·7 .2; Dalm.anella 
Meristella sp.?, 87 .2; Pholidops concinna, S tenoschisrhaformosa, 
ovata, Stenoschisma formosa?, Spirijer vanuxemi, Orthoceras 
Rensselaeria (Beachia) proavita, s:p., 45.2; Gypidula coeymanen-
Ostracoda, 86.2 ............... 2.8 87.5 sts prognostwa, 42.2; Merista 

Limestone, verycoarselynodular typa, 41.2 ..................... 8.3 48.9 
· (4 to 6 inches), light blue-Jray; Limestone, massive, dark gray, 

conchoidal fracture. Sh e be- impure, not very nodular. 
tween nodules. srr:;ijer van- Orthostrophia strophomenoides, 
uxemiprognosticust oughout; ·Btenoschurna formosa (c), 
Camarotoechia litch.fieldensis, Spirifer octocostatus, Merista 
Rensselaeria mutabilis, Pelecy- typa, 40.2; Gypidu,la coey-
poda, 84.2; Uncinulus keyser- manensis Vfli. prognosti.cus (a), 
ensis, 82.2; 83.2; Rensselaeria At-rypa · reticularis, 38.2, 40.2; 
keyserensis, 82.2 ................ 3.2 84. 7 Bryozoa, 37 .2 ........ ~ ......... 4. 1 40.6 

• 
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Section on Kishacoquillas Pike at Mount Rock, Lewistown- · Section on Kishacoquillas Pike at Mount Rock, Lewistown-
Continued. - Continued. · 

Thick-
ness. 

Helderberg limestone-Continued. 
Keyser limestone member-Contd. Feet. 

Shale, weathered, yellow ........ 0.5 
Limestone, very nodular, . im-

pure, sbaly, g:ray; many of its 
fo~sils are silicified. Atrypa 
reticularis throughout; Pelecy-
pod a, 35.2; Bryozoa, Dalma-
nella concinna, Strophonella 
leaventoorthana var., 34.2 ...... 2.4 

Limestone, massive, somewhat 
nodular, dark gray, subcrys-
talline, impure. Gypidula 
prognostica (a) throughout. 
Schuchertella swartzi'!, AtryfZO 
reticularis, 33.2; Dalmane la 
clp,rki?, Rhipidomella emargi-
nata?, Leptaena rhomboidalis, 
Strophonella geniculata, Chone-
tes jerseyensis (c), Stenoschisma 
deckerensis (a), Rensselaeria mu-
tabilis?, Nu.cleospira ventricosa, 
Goldius barrandt, Cyphaspis cf. 
C. minuscula, Calymene came-
rata, Ostracoda, Pelecypoda, 
31.2 ----.-.--- -'•. ·--.-------- 2.8 

Limestone, very nodular, im-
pure, dark gray, weathered .... 1.8 

Limestone, massive, not nodular, 
dark gray, coarselv crystalline. 1.6 

Limestone, nodular, ii.npure, 
weathered ; bastard · limestone 
with ·occasional thin lenses of 
black chert .. Ostracoda, 26.2. 2.6 

Limestone, crystalline, dark -
blue, thin bedded, with shaly 
laminae. PelecyJlida, 23.8 ... 2: 0 

Limestone, crysta line, dark 
blue, pure, massive, not 
nodular. Schuchertella decker-
ensis (c), Chonetes jerseyensis, 
Uncinulus sp., Atrypa reticu-
laris, 21.9 ................ ~ .... 1.9 

Limestone, weathered, very 
nodular. Chonetes jerseyensis, 
Stenoschisrnajorrnosa, through-
out; · Dalmanella concinna, · 
Stropheodonta bipartit.a, Meri-
stella sp.?, 17.2 ...... · ....•.... 4.4 

Limestone, massive, blue.-{!l"ay, 
coarse, crystalline, crinoidal; 
weath~rs thin bedded in up-
per part. Camarotoechi.a sp., 
Rhynchospira sp., through-
out .................•........ 9.4 

Limestone, single massive bed, 
pure, dark gray, coarsely crys-
tal line and crinoidal in part; 
fine grained. and curly in other 
part.s, which suggest slightly 
weathered Stromatopora. Spt-
rijer vanuxemi, 1.9 .............. 6.2 

Limestone, nodular, impure, 
weathered; crystalline on fresh 
fracture and blue-gray: Spiri-
fer abundant on basal face ..... . 9 

157.9 
----

Total 
thick-
ness. 

Feet. 
36.5 

36.0 

' 33.6 

30.8 

29.0 

27.4 

24.8 

22.8 

20.9 

~16.5 

7.1 

. 9 

Tonoloway limestone: 

Total 
Thick- thick-
ness. ness. 

Limestone, rather massive, fine 
grained, pure,_ dark gray, almost a 
blue-black; conchoidal fracture. 
Leperditia sp., . Camarotoechia? 
lamellata, -0.2, -2.3; Camarotoe­
chia li"tchfieldensis, -0.2; Ostracoda 
(c), -17.3; Spirijer keyserensis, Feet. Feet. 
-2.3............................ 6.4 -6.4 

Limestone, thin bedded (1 inch); 
much like unit above, . but less 

·massive and resistant; looks fairly 
solid where entirely unweathered; 
pure. Leperditia sp. throughout; 
Camarotoechia? lam,.ellata, -18.8 ... 

Limestone, solid-looking, heavy bed-
ded, gray ...........••.•••.•..... 

Shale, weathered .......•.......•... 
Limestone, fairly solid, gray, in 

three beds (18, 12, 12 incb.~s) sepa-
rated by shale ................... . 

Limestone, gray; weathers into small 
blocky fragments and has a some-
what nodular appearance ..... · .... . 

Limestone, thin bedded, gray. · ...... . 

13.4 -19.8 

5.0 -24.8 
. 5 -25.3 

3.5 -28.8 

4.0 -32.8 
2.0 -34.8 

34.8 

This f;lection contains near the top of the 
Tonoloway formation the zone of Spirijer 
keyserensis which is present at the. same 
horizon at Dalmatia and in Maryland. The 
lower part of the Keyser member is massive 
and crinoidal, resembling the heavy crinoidal 
bed at Mapleton. The zone. of Gypidula 
coeymanensis var. prognosticus, so persistent 
and so well marked in Maryland, seems to be 
developed here, as at Selinsgrove Junction. 
The upper part of ·the Keys~r is ·so poorly 
exposed as to render the identification of the 
fossil zones difficult, but · the presence of .the 
Leperditia subzone just beneath the Coeymans 
is a feature of interest. 

CLARK'S MILL, NORTHWEST OF NEW BLOOM­
FIELD. 

The section ·given below lies along the 
Newport & Sherman's Valley Railroad a 
short distance north of McKee station and 
about 2 miles northwest of New Bloomfield, 
the county seat of Perry County. The highest · 
exposures are just opposite the old Clark's Mill. 

The section was measured and studied in 
1885 -by E. W. Claypole/ who divided it into 

1 Pennsylvania Second Geol. Survey Rept. F2, p. 182, 1885. 
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the following: Black cherty limestone, 8 feet; 
Clark's Mill lime shales, 150 feet; Lewistown 
limestone, t"oo feet. His Clark's Mill lime 
shales he correlated in a general way with 
the "Delthyris shaly limestone" and "Lower 
Pentameru~ limestone" of New York-that is, 
with the Coeymans~N ew Scotland interval. 
The Lewistown he correlated with the "Water­
l4n.e" or "Tentaculite" limestone of New York. 

This section was examined in 1913 by C. K. 
Swartz/ who cited Claypole's measurements 
and recognized in the lower 103 . feet the 
Tonoloway of Maryland and in the upper 150 
feet the Keyser of Maryland. 

In the . following section the beds in the 
upper 140 feet comprise the entire Keyser 
member of the Helderberg and are apparently · 
the same as those included by Claypole in his. 
Clark's Mill lime shale. The b.eds in the lower 
62 feet are equivalent to part of the Tonolo­
way of Maryland. The concealed interval 
immediately above the Keyser carries 
weathered Gypidula valves on its surlace, 
and it is likely that the Coeymans member ·of 
the Helderberg is represented by part of this 
interval. 

Section at Clark's Mill, about 2 miles northwest Jj New 
Bloomfield. 

· Concealed by residual clay, filled with 
white blocky chert, fragments of coarse 
sandstone, and thin, platy, shaly lime­
stone. Immediately above the top of 
the Keyser, weathered Gypidula valves 
and segments of a larse crinoid column 
are abundant and indicate the probable 
presence of the Coeymans member of 
the Helderberg. 

Helderberg limestone (Keyser limestone 
member): 

Thick- T~tal 
ness. thick­

ness. 

Limestone, fissile, platy, dark gray; 
fragments ring when dropped; no 
che~t; f~esh surface shows distinct Feet. Feet. 
lammatwn........................ 2. 0 139. 7 

Limestone, thin bedded, dark gray, 
with much interbedded black 
chert; one layer is about 10 inches 
thick; compact, bluish gray, with 
conchoidal fracture. Schuchertella 
prolifica, Meristella praenuntia, 
Tentaculites gyracanthus, Ostracoda 
(c), 137.7-136.7 .............. ~.... 5. 8 137.7 

Limestone, thin bedded, full of 
crinoid fragments and other fos­
sils, crystalline. Bryozoa (a), 
Schuchertella prolifica (a), Meristella 
praenuntia (c), Tentaculites gyra-
canthus (a)........................ LO 131. 9 

Concealed by talus.................. 2. 7 130.9 

1 Maryland Geol. Survey, Lower Devonian, p. 105, 1913.-

Section at Clark's Mill, about 2 miles northwest of New 
Bloomfield-Continued. 

Helderberg limestone (Keyser limestone 
member)-Continued. 

Th. k Total 
IC - thick­

ness. ness. 

Limestone, thin bedded (1 to 3 
inches), a little nodular, bluish 
gray; some of the layers are com­
pact, with conchoidal fracture; 
others are subcrystalline, crinoidal, 
and crammed with fossils; the 
unit, however, looks homogeneous. 
Meristella praenuntia, Tentaculites 
gyracanthus, Bryozoa, Ostracoda, 
Pelecypoda, throughout; Orbicu­
loidea sp., Camarotoechia sp., ·127 .1; 
Orbiculoidea discus (a), 123.5; P.ho­
lidops ovata, 119.1-122.1; Orthoceras 
sp., 121.1; Whitfieldella cf. W. Feet. Feet. 
nucleolata, 113.6, 109.1. . . . . . . . . . . . 20. 1 128. 2 

Limestone, thin bedded, blue, cri­
noidal, subcrystalline, and 
crammed with fossil fragments. 
Bryozoa, Dalmanella clarki, 
Camarotoechia sp., Whitfieldella cf. 
W. nucleolata, .Meristella praenun-
tia, Tentaculites gyracanthus........ 1. 5 108. 1 

Concealed.......................... 3. 0 106. 6 
Limestone, crinoidal, bluish. Un-

cinulus keyserensis?, Uncinulus 
gordoni, Uncinulus nucleolatus, 
Whitfieldella cf. W. nucleolata, Or-
thoceras sp .................. ~..... . 5 103.6 

Concealed. Lingula sp., Orbiculoi­
dea sp., Pholidops ovata, Dalma­
nella concinna?, Dalmanella clarki 
(c), Schuchertella prolifica, Schu­
chertella swartzi, Camarotoechia 
litchfieldensis, Uncinulus nuceola­
tus, Uncinulus keyserensis, Rens­
selaeria keyserensis (a), Rensselaeria · 
obtusa (a), Beachia proavita, Spiri­
fer vanuxemi prognosticus, Rhyn­
chospira sp., Nucleospira ventri­
cosa?, Meristella praenuntia, Ten­
tac;ulites gyracanthus, Orthoceras 
sp., Favosites sp., Spirorbis sp., 
Bryozoa, Pelecypoda, Ostracoda, 
loose on the surface................ 4. 7 103.1 

Limestone, gray, crammed with a 
ramose bryozoan, Uncinulus nu­
cleolatus, Uncinulus keyserensis, 
Spirifer vanuxemi prognosticus, 
Ostracoda........ . .. .. . . . .. . . . . . . . l. 0 98. 4 

Concealed........................... 2. 0 97.4 
Limestone, compact, hard, bluish. 

Pholidops ovata, Camarotoechia 
litchfieldensis, Ostracoda (a)......... . 5 95.4 

Concealed. Bryozoa, Pholidops 
ovata (c), Dalmanella concinna, 
Dalmanella clarki, Leptaena rhom­
boidalis, Stropheodonta bipartita 
(a), Schuchertella swartzi, Camaro­
toechia litchfieldensis, Uncinutus 
keyserensis, Uncinulus mutabilis, 
Atrypa reticularis (a), Spirijer 
octocostatus, Spirijer vanuxemi 
var. prognosticus (a), Whitfield­
ella cf. W. nucleolata, Meristella 

· sp., Coelidium pennsylvanicum, 
Holopea antiqua?, Cyclonema sp., 
Tentaculites gyracanthus, Ortho­
ceras sp., Calymene camerata, 
Ostracoda (a), loose on the sur-
face.............................. 27.6 94.9 
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Sectiqn at Clark's Mill, about 2 miles northwest of New Section at Clark's Mill, about 2 mil'ds northwest of New 
Bloomfield-Continued. Bloomfield-Continued. 

Thi k Total 
nes.~. - thick­

ness. 

Helderberg limestone (Keyser limestone 
member)-Continued. 

Limestone, thin bedded, dense, 
· bluish; conchoidal fracture. Bry-
ozoa, Ostracoda, throughout; Dal­
manella concinna1 Leptrena rhom.­
boidalis, 67 .3-66.4; Stropheodonta 
bipartita, Schuchertella prolifica?, 
Uncinulus keyserensis, Spirijer 
vanuxemi prognosticus, Calymene Feet. 
camerata, 66.4 . . . . . . . . . . . . . . . . . . . . 4. 0 

Concealed. Favosites sp., Stroma-~ 
toporoidea, Bryozoa, Dalmanella 
concinna, Leptaena rhomboidalis, 
Strophonella geniculata?, Stropho­
nella leavenworthana var., Unci­
nul us keyserensis, Spirifer vanux­
emi prognosticus, loose on the 
surface........................... 20. 0 

Limestone, thin bedded, blue, ·nod­
ular. Favosites sp., Chonetes jer-

-seyensis, . throughout; Dalmanella 
sp. , Schuchertella deckerensis (a) , 
Stenoschisma formosa, Camaro­
toechia litchfieldensis (c), Spirifer 
modestus, Pelecypoda, Ostracoda, 
42.3 .....•.....•................ -. 5. 0 

Concealed. Favosites sp., Stroma­
toporoidea, Chonetes jerseyensis, 
Meristella prrenuntia, Calymene 
camerata, loose on the surface. . . . . . 4. 6 

Limestone, very thin bedded, nodu­
lar, dark gray. Camarotoechia 
litchfieldensis, · 32.6, 31.6; Ostra-
coda, 30.6. .............. .. .. . . . . . 4. 2 

Concealed. Ectomaria: min uta, Hor-
motoma sp., loose on the surface... 3. 0 

Limestone, , thin bedded, much 
weathered and stained; debris 
full of fossils. Sphaerocystites mul­
tifasciatus, 24.5?, 26.5; Camarotoe­
chia?, lamellata, Stromatoporoi 
dea, Stenoschisma formosa, Camar­
otoechia litchfieldensis, Spirifer mo­
destus, Spirifer modestus var. pli­
catus'l, Rhynchospira globosa (a), 
Leperditia sp. (a), loose on the sur-
face........................... . . . 6. 0 

Limestone, thin bedded, rather 
nodular, dark gray; upper 3 feet 
heavier bedded. Whitjieldella cf. 
W. nucleolata, 20 .§; Ectomaria 
minuta, 20.5?, 17.5; Leperditia sp. , 
20.5, 17.5, 13.9 (a); Ostracoda, 17.5. 9. 9 

Concealed interval................. . 3. 0 
. Limestone, thin bedded, very nod­

ular, bluish gray. Camarotoechia? 
latnellata, 6.6, 5.6; Spirifer van­
uxemi, 6.6; Rhynchosptra globosa, 
6.6, 4.6; Leperditia sp., 6.6-3.6; 
Rhynchospira sp., 5.6; Ostracoda, 
5.6 (a), 3.6 .................. ·. '... 6. 6 

Limestone, single heavy bed, com-
pact, dark gray .............. ~---... 1. 0 

139.7 

Tonoloway limestone: · · 
Limestone, rather ma8sive', dark gray, 

not nodular. Leperditia sp., '-1.5 . 3. 0 

Feet. 
67.3 

63.3 

43.3 

38.3 

33.7 

29.5 

26.5 

20. 5 
10.6 

7.6 

1.0 

-3. 0 

Tonoloway··limestone-Continued. 
Limestone, fissile, platy, yellowish, 
· banded; fossils very. rare; very dif­

ferent from overlying beds; gives a 
shingle-like talus; dark gray on 
fresh fracture ................. · .... . 

Limeston~, single bed, dark gray. 
· Leperditia sp., -8.9 to -9.9 ........ 
Limestone, dark gray, separated into 

l-inch courses by silicified seams 
l inch thick, which stand out a 
little in relief. Leperditia sp., 
-11.2 to -12.3 .................. . 

Limestone, single bed, ·knotty, dark · 
gray; weathers into laminre, ...... . 

Limestone, . platy, shaly; weathers 
into plates ........... : ............ . 

Shale, contorted, yellow, partly con-
cealed ...•........................ 

Limestone, knotty, irregular, -yet 
massive ...•.•.•...•.............. 

Concealed .......................... . 
Limestone, very thin bedded, platy, 
. dark gray ..................... , .. . 

Limestone, massive bed, dark gray; 
·breaks into thin plates ............. . 

Concealed ......................... . 
Limestone, massive, dark gray; 

breaks into. thin plates. Leper-
ditia sp., -,-56.3 ................... . 

Concealed below. 

Thick- T?tal 
ness. thick­

ness. 

Feet. 
5.9 

1. 0 

2.6 

3.6 

4.0 

4.0 

5.0 
7.5 

8. 6 

6.2 
4.5 

6.0 

61.9 

Feet. · · · 
-8.9 

-9.9 

-12.5 

-16,1 

-20.1 

-24.1 

-29.1 
-36.6 

-45.2 

-51.4 
-55.9 

-61.9 

The Clark's Mill section has the faunas of 
the Chonetes jerseyensis and Favosites helder­
bergiae var. praecedens zones well developed 
and is divisible into a number of subzones~ 

DALMATIA. 

An excellent exposure of part of the Tonolo­
way formation, the Helderberg, and the Oris­
kany is to be seen along the Northern Central 
Railway 1 mile south of Dalmatia. The lower 
beds are shown in a large abandoned quarry, 
and most of · the Keyser and higher beds have 
b~en laid bare by the cuttings of the railway 
company. 

The section was -studied by I. C. White1 in 
1883 and referred to by him as the Georgetown 
section. He recognized in it the Oriskany 
sandstones; the Stormville shale, 100- ·feet 
thick; the Stormville and Bastard limestones, 
with a combined thickness of 135 fee.t; the 
Bossardville beds, with a thickness of 115 
feet; and, at the. base, the Salina. The sub-

1 Pennsylvania Second Geol. Survey Rept. G7, p . 93, 1883. 
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joined section does not include any of White's 
·Oriskany, the uppermost units, referred to the 
New Scotland, representing part of his Sto:qn~ 
ville shale. · The beds forming the Coeymans 
and Keyser membeFs of the Helderberg are 
his Stormville and Bastard limestones. The 
Tonoloway portion of the section is all included 
in his Bossardville. 

The Tonoloway-Keyser contact is placed at 
the base of the nodular beds. The Keyser­
Coeymans contact is marked sharply by the 
very sandy limestone forming the Coeymans 
member. This limestone contains few fossils, 
but its stratigraphic position and its lithologic 
agreement with the Coeymans of other sec­
tions justify its reference to this member. At 
the Emrick & Lebo quarry, 4 miles northeast 
of Dalmatia . and about a quarter of a mile 
south of Mandata (Bull Run), this sandy lime­
stone-is about 6 feet thick and is overlain by 
shale carrying S pirijer macropleur'L!s. The 
Coeymans-New Scotland contact is placed at 
the base of the concealed unit, which carries 
loose on its surface numerous New Scotland 
fossils. / 

Section 1 mile south of Dalmatia. 

Helderberg limestone·: 
New Scotland limestone member·: 

Total 
Thick- thick­
ness. ness. 

Concealed by wash, filled with 
yellow-brown ochery shale 
and much chert. Strophonella Feet. Feet. 
pun,ctulijera, Pelecypoda. . . . . . 6. 4 21. 6 

Shale, ochery yellow, fissile, 
fine grained. Bryozoa, Spi­
rifer cyclopteris, Anoplotheca 
concava. . . . . . . . . . . .. . . . . . . . . . . 1. 5 1'5. 2 

Concealed interval; clay and 
soil filled with fragments of 
weathered brown ochery shale 
and sandstone; a little chert 
observed. Pholidops ovata (c), 
Dalmanella perelegans (c), Stro­
pheodonta beckii, Chonetes cf . 
C. -hemisphericus, Spirifer per­
lamellosus, Spirijer cyclopterus , 
Anoplotheca concava (a), Meri­
stella sp., Phacops logani? 
Ostracoda, loose on the surface. 13. 7 13. 7 

Coeymans limestone member: 
Limestone, coarse, dark gray, 

very sandy; weathers to re­
semble a brown ferruginous 
sandstone; contains black 
chert lentils; no fossils ob-
served ..... - ................ . 

21. 6 

2.0 2.0 

2. o 1 

Section 1 mile south of Dalmatia-Continued. 

Helderberg limestone-Continued. 
Keyser limestone member-Contd. 

Total 
Thick- thick-
ness. ness. 

Limestone, banded, fine grained, 
with conchoidal fracture, in 2 
to 4 inch layers, separated by 
same thickness of weathered 
yellow shale; contains near 
top some large, irregular curly 
masses ( 18 inches in diameter), 
which look somewhat like Feet. Feet. 
Stromatopora........ . . . . . . . . . . 10. 3 139.· 8 

Limestone, blue-gray, conchoi­
dal, fine grained, in four layers 
(8, 10, 3, 10 inches), separ­
ated by platy yellowish lime-
stone. . . . . . . . . . . . . . . . . . . . . . . . 3. 3 129. 5 

Limestone, banded, fine grained, 
extremely platy; yellow on 
weathered surface, light gray 
on fresh fracture; calcite 
seam at top..... . . . . . . . . . . . . . . 5. 7 126. 2 

Limestone; blue-gray, fine 
grained, conchoidal, thin bed­
ded (6 inches); scattered len­
tils of black chert (1 inch 
thick and 18 inches long); 
calcite sheet at 118.6 and 
top ......................... - 2. 9 120. 5 

Limestone, bluish, fine grained; 
conchoidal fracture; in thin 
layers (1 to 3 inches), with 
shale laminae between; cal­
cite sheet at 111.6 and at top. 
Meristella sp., 107.6-116.6; 
Tentaculites gyracanthus, 106.1-
112.6; Pelecypoda, 106.1, 
107.6. ..•..................... 12. 1 117. 6 

Limestone, verY impure, dark, 
shaly; carries irregular ~enses 
(2 to 3 inches in diameter) of 
pure bluish limestone; in 
bulk about half of each; 
w~athers to a light-gray color; 
calcite seam near base and at 
top. Meristella praenuntia (a), 
99.6-102~6; Pelecypoda, Ten­
taculites gyracanthus, 99.6-
104.6 ....... -................. 6. 0 105. 5 

Limestone, pure, thin bedded, 
fine grained, bluish gray; con­
choidal fracture; some · fossilif­
erous lenses. Jferistella sp., · 
98.6 ...................... . .... 1.7 99.5 

Limestone, coarse, blue-gray, 
crystalline, in irregular 2 to 3 
inch layers with light-gray 
shale laminae between; cal­
cite sheet near top. Uncinulus 
keyserensis, Meristella prae­
nuntia, Tentaculites gyracan­
thus, and Pelecypoda through­
out; Bryozoa, Camarotoechia 
litchfieldensis, Whitjieldella cf. 
W.nucleolata,94.9............ 3.2 97.8 

Limestone, shaly, weathered, 
impure, dark gray; contains a 
few pure crystalline streaks; 
calcite sheet near top. Meri;. 
stella sp., Tentaculites gyracan-
thus, 93.6.................. . . . . 1. 9 94.6 
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Section 1 -nile south of Dalmatia-Co:rrtinued. 

Total 
Thick- thick-
ness. ness. 

-~---------------1--- ---

Helderberg limestone-Continued. 
Keyser limestone member-Contd. 

Limestone, coarse, crystalline, 
bluish gray, profusely fossilif­
erous. Uncinulus keyserensis'!, 
Meristella praenuntia (a), Ten­
taculites gyracanthus, Pelecy­
poda, Bryozoa, Ostracoda, 
92.6 ........ _._ ............... -

Limestone, solid, impure, dark 
gray; weathers yellow; con­
tain&many streaks of pure fine­
grained limestone; calcite 
sheet at top. Whitfieldella'! 
prosseri, Meristella praenuntia 
(a), Tentaculites gyracanthus 
(a), Orthoceras sp., Pelecypoda, 
90.6 ................... -.- ... --

Limestone, coarse, crystalline, 
blue-gray; weathers light 
gray; profusely fossiliferous. 
Uncinulus keyserensis, Meri­
stella praenuntia (c) through­
out; Bryozoa, Atrypa rugosa?, 
Whitfieldella cf. W. nucleolata, 
Pelecypoda, 89.6; Uncinulus 
nucleolatus, Rensselaeria mu-
tabilis (c), 88:6 .............. . 

Limestone, impure, medium 
gray, fine grained; weathers 
brown and has a number of 
thin conchoidal purer lenses 
which weather light gray; cal­
cite sheet at base; solid unit 
as a whole. Tentaculites gy­
racanthus throughout; Ostra-
coda, 85.6 .. . ............ . . .. . . 

Limestone, blue, crystalline, in 
lenses 1 to 2 inches thick , 
with irregular shaly layers 
between; ' shale weathers yel­
low; limestone gray. . Meri­
stella p~~raenuntia, Tentar.u­
li tes gyracanthus1 Ostracoda, 
throughout; Rensselaeria mu-
tabilis, 82.1 ... . .......... . ... . 

Limestone, in four layers; blue, 
conchoidal , fine grained; crys­
talline fossiliferous streak at 
80.6; ·shale laminae between 
layers. Meristella praenuntia, 
Tentaculites gyranthus, 80.6 .... 

Shale, calcareous; light gray and 
yellow on weathered surface, 
dark gray on fresh fracture; 
has a diagonal ' 'shear " part­
ing and is interleaved with 
numerous thin beds of pure 
blue-gray crystalline limestone. 
Rensselaeria mutabilis (a), 78.8; 
Rensselaeria keyserensis, Ten­
taculites gyracanthus, Pelecy­
poda, 78.8, 77.3; Pholidops 
ovata, Dalmanella sp., S chu­
chertella prolifica, Rensselaeria 
(Beachia) proavita (a), Meri-
stellasp. ?, Bryozoa, 77.3 ...... . 

Limestone, solid; blue, fine 
grained ; conchoidal fracture; 
apparently very pure; calcite 
sh_eets at top, at base, .and in , 
middle ...................... . 

Feet . 
0.4 

2.0 

2.3 

3.9 

2. 2 

2. 5 . 

4.0 

Feet . 
92. 7 

92.3 

90.3 

88.0 

84.1 

81. 9 . 

79.4 

75.4 

Sectio.n 1 mile south of D::tlmatia-Continued. 

Total 
Thick- thick­
ness. ness. 

Helderberg limestone-Continue9.. 
J{eyser limestone· member-Contd. 

Shale, calcareou~; light gray and -
yellow on weathered surface, 
dark on fresh fracture. Spiri­
fer vanuxemi prognosticus, Ten­
taculites gyracanthus , through­
out; Bryozoa, Orbiculoidea 
cf. 0. numula, Rensselaeria key­
serensis; Orthoceras sp., 71.1; 
Pelecypoda, 71.1, 70.3; 
Pholidops ovata, Ostracoda, 
70.3 (a), 67.0; Meristella prae­
nuntw?, Holopea antiqua?~_ 
Orbiculoidea sp., 70.3; Cama-
rotoechia ·Sp.?, Rensselaeria mu- Feet. 
tabilis, 67.0.................. 6. 5 

Limestone, solid but impure; 
dark gray and fine grained on 
fresh fracture, but very light . 
gray and yellow on weathered 
surfaces; calcite seam at top 

• with a slickensided surface. 
Orbiculoidea cf. 0. numula, 
Coelidium dalmatiae , Rensselae­
ria mutabilis , 65.6; Pelecy­
poda,65.6, 63.6; Orthocerassp. , 
64.6, 63.6; Meristella sp.?, Os-
tracoda, 63 .6. . . . . . . . . . . . . . . . . . 3. 0 

Shale, calcareous, very platy 
and papery; weathers yellow­
ish and light gray; contains a 
number of solid but impure 
limestone layers (2 to 6 inches 
tl?ick); s~~ly pa~~ssho~ much 
dmgonal shear partmg..... 7. 5 

Shale, calcareous, light gray, 
with diagonal ' ' shear " part-
ing. ·......................... . 5 · 

Limestone, massive, somewhat 
nodular, impure, dark gray, 
with several crystalline fos­
siliferous seams. Dalmanella 
concinna, Leptaena rhomboi­
dalis, Stropheodonta bipartita, 
Atrypa reticularis, Ostracoda, 
throughout; Bryozoa, Cama­
rotoechia sp. , Spirijer 'Vanux­
tmi prognosticus , Proetus sp. ?, 
Calymene camerata, 55.1; Cama­
rotoechia litchfieldensis, Unci­
nulus keyserensis ?, Meri.stella 
sp., Merista typa, 52.2.......... 3. 9 

Limestone, sin~le layer, finely 
crystalline, hght bluish; con­
choidal fracture; calcite seam 
at top. · }rferistella sp.?, 51.3. . .. . 3 

Limestone, massive, somewhat 
nodular, impure, dark grar., 
with several crystalline fossil­
iferous seams. , Byrozoa, Spiri­
fer vanuxemi prognosticus, 

. throughout; Leptaena rhom-
boidalis, Stropheodonta bipar-
tita, Strophonella geniculata, 
Camarotoechia litchfieldensis, 
Pelecypoda, Ostracoda, 48.2. . . - 4. 0 

Limestone, single layer, finely 
crystalline, light bluish; c~n­
choidal fracture; ~-inch calcite 
seam at top. Spir~fer van-
uxemi prognosticus, 46.9. ···: ... . . 4 

Feet. 
72.8 

66.3 

63.3 

55.8 

55.3 

51.4 

51.1 

47.1 
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Section 1 mile south of Dalmatia-Continued. S~ction J_mile south of Dalmatia---,-Continued. 

~----------

I Thick-
Total Thick- Total 

ness. thick- ness. thick-
ness. ness. 

! ------

·Helderberg limestone-Continued. . Helderberg limestone-Continued. 
Keyser limestone member-Contd. Keyser limestone member-Contd. 

Limestone, massive, dark gray, Limestone, massive, nodular, 
crystalline, not distinctly nod- darkgray; conchoidal fracture. 
ular; fossils show on weathered Camarotoechia? !J1mellata 
surface sparingly. Leptdena Feet. Feet. throughout; Bryozoa, Spirijer Feet. Feet. 
rhomboidalis, 45.7 ........... __ 2. 2 46. 7 sp., 5.0 ..................... :- 5.5 5.5 

Limestone, massive, nodular, im-
pure, dark gray, coarsely crys- 139.8 
talline layers; calcite seams 
persistent parallel to bedding Tonoloway limestone: 
at 44.5, 42.4. Bryozoa, 41.6 Limestone, dark gray, pure, crystal-
to 44.4; Orbiculoidea sp., line; solid bed; shows a rude colum-
Spirijer vanuxemi prognosti- nar character in places; has every-
cus, Uncinulus sp., Proetus where one or two !-inch calcite 
sp., 44.4; Stropheodonta bi- seams at base. Spirijer -lceyseren-
partita, 40.6 to 44.4; Rens- sis, 1.4; Leperditia sp., Ostracoda, 
selaeria mutabilis, 44.4, 42.6; -2.4 .....................••.. · ... 3.2 -3.2 
Uneinulus keyserensis, 31.7 to Limestone, thin bedded (1 to 3 
42.6; Rensselaeria (Beachia) inches); beds do not seem to sepa-
proa·vita, Whitfieldella cf. W. rate, and unit looks rather massive; 
nucleolata, Meristella sp., Pele- dark gray, fine . grained, con-
cypoda, Calymene camerata, choidal in part; crystalline in part; 
Camarotoechia litchfieldensis, very pure. Leperditia throughout; 
42.6; Dalmanel!n, cf. D. perele- Camarotoechia lamellata, -5.4, 
gans, 41.6; Atrypa reticularis, -11.4, -21.4; Camarotoechia litch-
38.6 ; Orthocerassp., 37.1. ____ . _ 8. 1 44.5 fieldensis, -5.4, -11.4; Spirijer 

Limestone, massive, nodular, im- keyserensis, -5.4 to -15.9; Ostra-
-23.6 pure, medium gray; nodules coda, -:-12.4, -14.9 .............. _ 20.4 

~Ire, I?Iatri~impure and shaly, Limestone, thin bedded (3 to 6 
avoS'tt,es, Ill large heads, inches), dark gray, in part coarsely 

abundant in lower 7 feet; crystalline. Camarotoechia? lamel-
Leptaena rhomboidalis, 36.4, · lata, Leperditia sp., Ostracoda, 

1.7 -25.3 
~ 34.6; Dalmanella sp., Steno- -24.4 ..................... -•• -.--

schisma deckerensis?, Atrypa Limestone, massive, dark gray, crys-
reticularis (a), Rhynchospira talline. Leperditia sp., -25.4?, 

-30.0 globosa, Coelidium dalmatiae, -27.0, -29.0 .......... -- ......... 4. 7 
34.6; Favosites sp., 30.6-25.6; Limestone, impure - looking, dark 
Dalmanella concinna, Stropheo- gray, banded; much very fine, dis-

• donta bipartita, Stenoschisma seminated pyrite; purer than the 
formosa, Pelecypoda, 30.6; next lower unit ...... __ ..... _ .... _ 2.5 -32.5 
Orthoceras sp., 27.6; Schuchert- Limestone, impure, gritty-looking, 
ella sp., Camarotoechia litch- dark gray, with a pronounced di-
fieldensis, Spirijer modestus, agonal parting; looks as if it had 
23.7 .......................... 12.8 36.4 been sheared.~------ ............ _. 3.6 -36.1 

Limestone, massive, nodular, Limestone, massive, banded; pure, 

if-
impure, much like unit above; dark gray; shows columnar struc-
calcit!e seams, HU, 23.6; ture ......................... ~ ... 2.4 -38.5 
layer of Stromatopora, 3 to 6 Limestone, shaly, dirty gray; irregu-
inches, 15.1-15.6; Dalmanella Iar, cl.iagonal "shear" parting; 1 
sp., Schudl,ertelln, deckerensis, inch of calcite at base ............ _6 -39.1 
Chonetes jerseyensis, Steno- Limestone, massive, banded, pure, 
schisma deckerensis, 22.6; Caly- gray; shows columnar structure in 

• mene camerata, Carnarotoechia places. Leperditia sp., -39.4, 
litchfieldensis, 22.6, 16.6; Spiri- -42.8 ............................ 4. 7 -43.8 
fer modestus, 22.6 (a), 13.6?; Limestone, alternating shaly and 

-44.7 Camarotoechia? lamellata, 13.6- pure in l-inch courses ... -......... . 9 
18.1; Spirijer sp., 16.6; Ostra- Limestone, massive, dark gray, pure, 
coda, 16:6, 13.6; Pelecypoda, banded ............ __ ............. .8 -45.5 
15.6, 13.6; Spirijer vanuxemi, Jjmestone, same, not banded. Leper-

-46.1 • 12.6 ........................ -. 12.3 23.6 ditia sp., -45.9 .............. - ... .6 
Limestone, massive, nodular, Limestone, massive, dark gray, pure, 

dark gray, impure: i-inch seam banded ................. -......... 1.7 -47.8 
of calcite at base; when weath- Limestone, dirty gray, sandy-look-
ered looks thin bedded. Cama- ing but contains no sand; shows 
rotoechia? lamellaw, Ostracoda everywhere an irregular diago-
(c), throughout; Spirijer van- nal parting as if it had been 

-48.5 • uxemi, Tentaculites gyracan- sheared ........................ -- .7 
thus, 8.6; Camarotoechia litch- Limestone, pure, platy, dark gray ... LO -49.5 
fieldensis, Spirifer modestus?, Limestone, very massive, blue-gray; 

3 .. 2 --52.7 7.6: Leperditia sp., 6.6 ....... _. 5.8 11.3 shows no banding .... _ ............ 
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Section 1 mile south of Dalmatia-Continued. 

Tonoloway limestone-Continued. 
Limestone, pure, very platy, lami-

nated; has some geodal calcite lay­
ers; shows distinct rude columnar 
structure in places ............... . 

Limestone, pure, dark gray, fine 
grained; conchoidal fracture ...... . 

Limestone, pure, dark gray, very 
platy and laminated . .. .... .... _ .. 

Limestone, light gray, fine grained; 
· conchoidal fracture; has black 

layers which mottle its fract\lre 
surfaces ..................... _ . _ .. 

Limestone, platy; dark, impure, 
passing into weathered yellow cal-
careous shale above .. · ..... _ ...... . 

Limestone, pure, thin bedded (3 to 
6 inches), blue-gray .............. . 

Shale, calcareous, weathered, yel­
. low, with some geodal calcite lay­

ers and several thin limestone 
streaks .......... : ............ _ . _ 

Limestone, fairly pure, but thin 
bedded and platy_ .............. . 

Limestone, impure, banded, platy, 
light gray; curly layer near base 
contains small radiating masses of 
strontianite ................... _. __ 

Shale, weathered, yellow ........... . 
Limestone, curly, dull gray, fine 

grained, with much disseminated 
pyrite: ......... : ............... :-

Limestone, heavy, blue-gray, pure, 
fine grained; shows some banding .. 

Limestone, impure, shaly-looking; 
weathers into thin laminae; per­
haps a little purer in middle 3 feet. 

Limestone, pure, dark gray, thin 
bedded (1 to 2 inches) ...... _ .... . 

Limestone, impure, shaly, dark gray. 
Limestone, fairly pure, dark gray, 

thin bedded (.l to 2 inches) ....... . 
Concealed by quarry debriR. 

Total 
Thick- thick­
ness. ness. 

Feet. Feet. 

6. 9 -59.6 

1.0 -60.6 

1.0 -61.6 

.8 -62.4 

3.2 -65.6 

1.0 -66.6 

6. 7 -73.3 

6.2 -79. ·5 

2.2 -81.7 
.6 -82.3 

.2 -82.5 

3.0 -85.5 

12.0 -97.5 

.9 -98.4 
l. 5- -99.9 

2.5 -102.4 

102.4 

In -this section the characteristic faunas of 
the Chonetes jerseyensis and Favosites helderber­
giae var. praecedens zones are well developed, 
and a number of subzones are recognizable. 
The Tonoloway formation contains near its 
top the zone of Spirijer keyserensis, which is 
recognized at -the same horizon in Maryland. 

SELINSGROVE _JUNCTION. 

The limestone described by tl}e Second Geo­
logical Survey of Pennsylvania as the Lewis­
town limestone or' "Formation No. VI" is ex­
posed along the Northern Central Railway 

_ north of Selinsgrove .Junction. Susquehanna 

River cuts across an anticlinal arch at this 
point, presenting a section which begins 1 mile 
abo.ve the railway station and extends approxi­
mately I! miles toward the north. Both limbs 
of the anticline_ were studied, but only the 

' southern half is described here. The concealed 
unit forming the center of the arch is probably 
of Wills Creek age. The succeeding 148 feet of 
beds contain only Leperditia, rare Rhyncho­
spira, and Ectomaria and havethe characteristic_ 
lithology of the Maryland Tonoloway, with 
which they are probably to be correlated. The 
overlying beds are richly fossiliferous and em­
brace the Keyser, Coeymans, and New Scotland 
members of the Helderberg formation. These 
are succeeded by the Oriskany. formation. No 
indication of the presence of the Becraft mem­
ber of the _ Helderberg was seen. The expo­
sures here are excellent and afford the hestand 
most continuous section ·of these formations 
observed by the writer. 

The two sections were measured by I. C. 
White, 1 who refers the lowest part to the Salina, 
and the overlying beds to the Bossardville, 
Bastard limestone, Stormville limestone, Storm­
ville shales, and Ori~kany. It is probable that 
the upper 114 feet of the Tonoloway formation 
described in the. subjoip.-ed section represents 
White's Bossardville; · the beds from the base 
of the Keyser to the base of the calcareous 
shales of the New Scotland represent his Bas­
tard and Stormville limestones; and the shaly 
beds above the New Scotland limestone and 
extending up to the top of the section represen~ 
his Stormville shales. On the north side of the 
axis there is exposed above the horizons shown 
in the southern section about 25 feet ofcoarse 
cherty ferruginous sandstones, which are prob­
ably White's. Oriskany beds. 

The. Helderbergian portion of the s~ction was 
exammed also by C. K. Swartz 2 in 1913. He 
recognized in it the equivalents of the Mary­
land Keyser and referred the underlying beds 
to· the Tonoloway. 
- As fossils are comparatively rare in the beds 

.lying immediately above the New Scotland 

.limestone, the position of the New Scotland­
Oriskany contact is open to question. The 
writer places it tentatively at the base of the 
lowest distinctly sandy beds. 

1 Pennsyl~ania Second Geol. Survey Rept .. G 7, p. 93, 1883. 
2 Maryland Geol. Survey, Lower Devonian, p. 108, 1913. 
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Section on south side of anticlinal axis at Selinsgrove Section on south side of anticlinal axis at Selinsgrove 
Junction. Junction-Continued. 

Total 
Thick- thick­
ness. 

Oriskany formation: 
. Sandstone, cherty, fine grained, fer- Feet. 

ruginous ... c.. • • • • • • • • • • • . • • • . . . . 4. 0 
Concealed.. ....................... 10. 9 
Sandstone, cherty, fine grained, fer­

ruginous. Anoplotheca ftabellites, 
39.5, 32.5........................ 7.1 

Concealed. 
Limestone, dark gray, fine grained, 

very arenaceous; numerous l-inch 
chert lentils....................... 12. 0 

Shale, dark brown. 
Limestone, dark gray, fine grained, 

very arenaceous; numerous l-inch 
chert lentils. Spirifer sp......... 15. 0 

Shale, very sandy; breaks into flat 
fragments; dark gray to chocolate-
brown............................ 5. 4 

54.4 
Helderberg limestone: 

New Scotland limestone member: 
Limestone, very impure, dark 

gray, mottled with yellow; 
weathers into small irregular 
f~~ments, some of which are 
sihceous . . . . . . . . . . . . . . . . . . . . 8. 6 

Lime shales, dark gray, with a 
few thin limestone layers; 
weathers to thin laminae...... 35. 8 

Limestone massive, crystalline, 
arenaceous, dark gray. Lin­
gula sp., 6.0, 12.0; Dalmanella 
pe:relegans, Leptaena rhomboi­
dalis, .Meristella sp ., 4.3-9.0; 
Schuchertella woolworthana, 
6.0-9.0; Uncinulus nucleolatus, 
9.0; Eatonia medialis, 8.9, 9.0; 
Spirifer macropleurus, Spirifer 
perlamellosus, Phacops logani, 
Dalmanites sp., 9.0; Pelecy-
poda, Bryozoa, Ostracoda..... 9. 0 

Limestone, in large nodules 
(diameter 6 to 8 inches), em­
bedded in a shaly matrix. 
Dalmanella perelegans, Schu­
chertella woolworthana, . Eato­
nia-medialis, Anoplotheca con-
cava (a), 3.7 ............... _ . ; 4. 2 

57.6 

Coeymans limestone member : 
Limestone, fairly massive, 

coarse, blue-gray, arenaceous, 
interbedded with layers of 
black chert 3 to 4 inches thick; 
joint planes show large im­
perfect crystals of calcite and 
quartz. Pholidops ovata, Da-l­
manella perelegans, Stropho­
nella leavenworthana, Schu­
chertella woolworthana?, Gypi­
dula coeymanensis, Atrypa reti­
cularis, Leptaena rhomboidal is, 
Spirifer sp., .Meristella sp., , 
Phacops logani, Pelecypoda, I 
Bryozoa, Ostracoda ......... - .~~ 

3.6 

ness. 

Feet. 
54.4 
50.4 

39.4 

32.4 

20.4 

5.4 

57.6 

49.0 

13.2 

4.2 

3.6 

Helderberg limestone-Continued. 
Keyser limestone member: 

Limestone. thin bedded, (1 to 
3 inches), blue, fine grained. 
Leperditia sp., 201.9 ........ . 

Limestone, blue, fine grained, 
with conchoidal fracture; 
courses 6 to 12 inches, sepa­
arated by about the same 
thickness of gray calcareous 
and arenaceous shale ........ . 

Shale, yellow ................ . 
Limestone, heavy bedded, 

massive, impure, light gray, 
indistinctly laminated. _ ... - . 

Limestone, medium bedded, 
impure, light gray; a few 
layers very shaly and weath­
ered; toward upper part the 
bedding planes weather out 
clearer and rock is laminated; 
not distinctly separated from 
underlying unit. Tentacu-
lites gyracanthus, 154.9 ___ .. ... 

Limestone, thin bedded (1 to 2 
inches); some layers crystal­
line, pure, blue, fossiliferous; 
others impure and shaly. 
Tentaculites gyracanthus (a). 
Pelecypoda (a), throughout; 
Camarotoechia litchfieldensis?, 
Whitfieldella c£. W. nucleolata 
(a), Meristella praenuntia, Os-
tracoda, 150.4 ......... _ .... . 

Limestone, finely crystalline, 
light bluish gray, in two solid 
beds separated by 8 inches of 
shaly limestone. Tentacu­
lites gyracanthus scattered 
throughout the heavy beds ; 
abundant in the shaly layer .. 

Limestone, pure, fine grained, 
thin bedded (3 to 8 inches), 
blue ; breaks with conchoidal 
fracture, though a few layers 
are platy and impure; layers 
are separated by thin shale. 
Tentaculites gyracanthus 139.4-
144.9; Pholidops ovata, .Meri­
stella praenuntia (c), Holopea 
sp., Orthoceras sp., 141.1; Pele­
cypoda, 143.9, 144.9; Ostra-
coda, 144.9_ ................ . 

Shale, weathered, yellow, filled 
with small lenses of crystal­
line blue limestone crowded 
withSchuchertella prolifica (a), 
Rensselaeria obtusa, Rensse­
laeria mutabilis (a), Pholidops 
ovata, Uncinulus nucleolatu.~, 
Uncinulus lceyserensis?, Ten­
taculites gyracanthus, Ortho­
ceras sp., Pelecypoda, Ostra-
coda ....................... . 

Limestone, medium bedded 
(10 to 12inches), fine grained, 
blue, with conchoidal frac­
ture; platy in parts; a few fos­
siliferous lenses. Tentacu­
lites gyracanthus (c) through­
out; Whitfieldella c£. W. nu-

Total 
Thick- thick­
ness. 

Feet. 

5.5 

6.9 
1.4 

18.3 

17.i 

3~5 

3.2 

7.8 

2.1 

ness. 

Feet. 

202.3 

196.8 
189.9 

188.5 

170.2 

153.1 

149.6 

146.4 

138.6 
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S ection on south side of anticlinal axis at Selinsgrove Section on south side of anticlinal axis at Selinsgrove 
Junction~Continued. Junction-Continued. 

Helderberg limestone-Continued. 
Keyser limestone member-Contd. 

cleolata, 132.9; Rensselaeria 
mutabilis, Rensselaeria keyser­
ensis, Pelecypoda, Ostracoda, 
129.9 ....................... . 

Limestone, very E!haly, light 
gray to yellow, withafewthin 
pure streaks. Orbiculoidea cf. 
0. numula, Pholidops ovata, 
Rensselaeria mutabilis, Ortho­
ceras sp., Bryozoa; Pelecy­
poda, Ostracoda, throughout; 
Spirifer vanuxemi var. prog­
nosticus, 119.9-125.9 ; Meristel­
la praenuntia, 125.9; Tenta­
eulites gyracanthus, 122.9; 
125.9; Unci'{l,ulus nucleolatus, 

· 117.9-124.9; Nucleospira ele­
gans, 121.9; Whitfieldella cf. 
W. · nucleolata, 119.9; Dal­
manella clarki, Stenoschisma · 
formosa, Camarotoechia litch­
fieldensis, Holopea antiqua, 
110.9; Calymene camerata (a), 
110.9; Schuchertellasp., 110.9, 
114.9; Leperditia sp., 121.9 ... 

Limestone in 3 to 6 inch courses 
separated by about 18 inches 
of lime shales. The shales are 
light gray to yellow; the lime­
stones are in part fine grained, 
in part crystalline, Layer 
With much pyrite, 103.7. 
Dalmanella concinna, Stro­
pheodonta bipartita, Spi?·i­
fer vanuxemi var. prognosti­
cus, Pelecypoda, throughout; 
Rensselaeria mutabilis, Caly­
mene camerata, Orthoceras sp., 
Ostracoda, 108.9; OrbiculQidea 
cf. 0. numula, Spirijer van­
uxemi'!, Cyclonema sp., Leper­
ditia sp., 106.9; Stenoschisma 
formosa?, 104.9; Sc(l,uchertella 
sp., 103.9; Leptaena rhomboi­
dal is, Camarotoechia litch.field­
ensis, Atrypa reticularis, Bry-

, ozoa, 102.9 ................. . 
Limestone, extremely massive; 

nodular character not nearly 
so distinct as in the unit be­
low; coarse . crystalline lenses 
abundant. Leptaena rhom­
boidalis, Atrypa reticularis, 
throughout; Holopea antiqua, 
101.9; Dalmanella concinna, 
Proetus sp., 97.9; Orthoceras 
sp., Bryozoa, 96.4; Spirijer 
vanuxemi var. prognosticus, 
Schuchertella deckerensis '!, 
Goldius barrandi, 93.9; Pele­
cypoda, 99.9; Ostracoda, 97.9, 
101.9 ....................... . 

Limestone, extremely massive, 
nodular, dark; nodules pure; 
matrix earthy, gray; basal 2 
feet has in many places a rude 
columnar structure and is not 
nodular; upper 2 feet only 
faintly nodular. Dalmanella 

Total 
Thick- thick­
ness. 

·Feet. 
7.8 

19.8 

6.6 

9.0 

ness. 

Feet. 
136.5 

128.7 

108.9 

102.3 

Thick- Total 
ness. ~~:.-

-------------- --------
Helderberg limestone-Continued. · 

Keyser limestone member-Contd. 
· concinna, Leptaena rhomboi­
dalis, Atrypa reticularis, 88.9, 
81.9; Stenochisma formosa, 
Camarotoechia litchfoldensis , 
88.9; Chonetesjerseyensis, 87.9, 
81.9; Meristella pmenuntia?, 
87.9; Schuchertella deckerens1:S, 
Gypidula coeymanensis var .. 
prognostica, Stimoschisma 
deckerensis, Ectomaria sp., 
Proetus protuberans, 81.9; Bry­
ozoa, 81.9-90.9; ·Pelecypoda, 
85.9, 81.9 ....••... " ......... . 

Limestone, impure, nodular; 
looks sandy but contains no 
sand ....................... . 

Limestone, rather heavy bed­
ded, blue-gray, with con­
choidal fracture; nodular 
character pronounced. Stro­
pheodonta bipartita, Schu­
chertella deckerensis, Chonetes 
jerseyensis. (c), Camarotoechia? 
lamellata, At1·ypa recticularis, 
Spirifer vanuxemi, Orthocems 
cf. 0. perstriatum, Calymene 
camerata, Pelecypoda, Ostra-
coda, 77.9 .................... . 

Limestone, thin bedded, other­
wise like the unit above. 
Camarotoechia? lamellata 
Calymene camerata, Ortho-
ceras sp., Ostracoda . ......... . 

Limestone, very nodular, thin 
bedded, fine grained, dark 
gray. Orthoceras sp., 70.9 ... . 

Limestone, very nodular, more 
or less impure, dark gray. 
Some benches (52.9-55.9, 
58.9-60.9, 63.9-65.9) much 
more shaly than the remain­
der and weathers back faster. 
No other bedding .noticeable. 
Ostracoda and Bryozoa, 
throughout; . Favosites sp., 
64.9, 60.9; Stenoschisma for­
mosa, 63.9?, 60.9; Schuchert­
ella deckerensis, 60.9, 51.4; 
Schuchertella interstriata?, 
Atrypa reticularis, Orthoceras 
sp., 60.9; Calymene camerata, 
60.9, 54.9; Chonetesjerseyensis, 
54.9, 49.9; Camarotoechia'! 
lamellata, 54.9, 51.4; Camaro­
toechia litchfieldensis, · 54.9, 
49.9; Rhynchospira formosa, 
53.9, 49.9; Rhynchospira glo­
bosa var., Dalmanella sp., 
51.4; · Spirifer modestus, Ecto­
maria minuta, 49.9; Pelecy-
poda, 52.9 .................. . 

Limestone, nodular, dark gray, 
fine grained; impure looking 
on fresh fracture; in places 
inseparable from the unit 
below, but apparently not a 
stromatoporoid bed .......... 1 

Limestone, made up entirely of j 
stromatoporoids ...... . ....... . 

Feet. 
13.6 

1.2 

3.4 

3. 2 

4.0 

1.9.4 

3.0 

6.0 

Feet. 
93.3 

79. 7 

78.5 

75.1 

71.9 

67.9 

48. 5 

45.5 
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Section on south side of anticlinal axis at Selinsgrove Section on south side of · anticlinal axis at Selinsgrove 
Junction-Continued. Jun0tion-Continued. 

Helderberg limestone-Continued. 
Keyser limestone member-Contd. 

Limestone, very nodular, fine 
grained, thin bedded, bluish 
gray. Bryozoa throughout; 
Cama1·o toechia? lamellata, 
38.9, 36.9; Spirifer modestus, 
Ostracoda, 38.9; Schuchertella 
deckerensis, 36.9; Rhynchospira 
globosa var. , 35.9, 34.9 ...... . 

Limestone, single bed, dark 
· gray, fine grained, with con­

choidalfracture; very distinct 
along exposure; not nodular. 

Limestone, thin bedded, dark 
gray, nodular, impure. Cama­
ro~chia? lamellata, Ostra­
coda, 31.9; Leperditia sp., 
Bryozoa, 30.9 ....... . ........ . 

Limestone, massive, blue-gray, 
somewhat nodular; bounded 
where measured by promi­
nent bedding planes. Spiri­
fer vanuxemi (a), Rhynchospira 
globosa var. (a), Ostracoda, 
Bryozoa, 27 .9, 25.9; Schuche?·t­
ella deckerensis (a), Chonetes. 
jerseyensis, Spirifer modestus, 
Camarotoechia sp., Tentacu­
lites gyracanthus, 25.9; Ortho-
ceras ~p., 24.9 .............. . . 

Limestone, thin bedded (l-inch 
course."!), with shaly laminre 
between the layers; very nod­
ular. Some layers dense, 
bluish gray, conchoidal; 
others subcrystalline; others 
earthy. Camarotoechia? lamel­
lata, Spirifer vanuxemi, Rhyn­
chospira globosa var., Spirifer 
rrwdestus, Tentaculites gym­
canthus, Ostracoda, Bryozoa , 
throughout; Schuchertella 
deckerensis (a), 16.9-23.9; 
Meristella sp.?, Camamtoechia 
litch.fieldensis, . Spirifer octo­
costatus?, Pholidops ovata, 
Spirorbis sp., 19.9; Pele-
cypoda, 23.9, 19.9 ........... . 

Limestone, like the unit above 
but somewhat less nodular. 
Spirifer modestus?, Bryozoa, 
Ostracoda, 7 .9; Camamtoe­
chia? lamellata, 7 .9, 4.4; Spin­
fer vanuxemi, 5.9, 4.4; Nucleo­
spim sp., Leperditia sp., 5.9 .. 

Limestone like the above two 
units but less nodular still. 
Spirijer vanuxemi, Leperditia 
sp., throughout ............. . 

Tonoloway limestone: 
Limestone, massive, dark gray, con­

choidal, fine grained; quarried for 
lime. Ectomaria minuta, -2.1; 
Leperditia sp., -3. L ............ . 

Limestone, thin bedded, medium 
gray, fine grained, with con­
choidal fracture; quarried. Le-
perditia sp., -5.5 ............... . 

Total 
Thick- thick­
ness. 

Feet. 
6.0 

.9 

2.5 

6.0 

15. 1 

5.2 

3. 8 

202.3 

4: 8 

3.0 

ness. 

Feet. 
39.5 

33. 5 

32. 6 

30. 1 

24. 1 

9. 0 

3. 8 

-4.8 

-7. 8 

Tonoloway limestone-Continued. 
Limestone, solid, dark gray, with 

conchoidal fracture; quarried just 
behind some old limekilns by a 
long cavelike opening. Lepe?·­
ditia throughout; Rhyncho~pira 
globosa var., -13.1. ............ . 

Concealed ........................ . 
Limestone, banded, dark, impure; 

has a very noticeable rude col-
umnar structure ................ .' 
Limestone, dark gray, fissile, 
banded; contains large geodal cal­
cite masses. In some parts a fine 
reticulated structure weathers out, 
due perhaps to silicification along . 
closejoints. Leperditiasp., -47.4 . 

Limestone, light gray, siliceous, 
knotty ......................... . 

Limestone, rather platy, crystal­
line, light g,ray; many stringers 
and spots of calcite and some 
small geodes; weathers to thin 
lamin;:e ................. ~ ........ . 

Limestone, fairly pure, dark gray, 
fine grained, conchoidal ; in thin 
~enses separated by very _ shaly 
rmpure layers .................... . 

Limestone, very light gray to yel-
. low; impure; conchoidal fracture ; 

apparently not much weathered . . 
Limestone, oolitic, siliceous, dark 

gray ......................... -----
Shale, laminated, light gray; thicker 

layers very light gray on fresh 
fracture ......................... . 

Layer . of irregular geodal calcite 
masses ........................... . . 
Shale, laminated, light gray ....... . 
Limestone, fairly massive, dark 

gray, fine grained; conchoidal 
fracture. Sand lens at -98.3. 
Leperditia sp. throughout ....... . . 

Limestone, platy, dark gray ....... . 
Limestone, light gray, knotty ...... . 
Limestone, very . platy, laminated; 

light gray on weathered surface; 
dark, impure, earthy on fresh 
fracture ; some layers finely crys-
talline ........................ . .. . 

Limestone, light gray; banded on 
weathered. surface; dark, con­
choidal, resinous on fresh fracture ; 
solid bed; very fine grained ..... . 

Limestone, mostly concealed by 
talus ........ . .................. . 

Limestone, banded, gray; breaks 
into thin, papery fragments ..... . 

Limestone, banded, yellowish ..... . 
Shale, yellow, weathered ........ . . . 
Limestone, massive, banded, light 

gray .................. ············-
Shale, brown, weathered ....... . .. . 
Limestone, blue, sandy-looking, 

massive ; apparently very impure ; 
breaks into irregular fragments .. ~ . 

Concealed to the level of the rail­
ro,;td at the axis of the anticline, 
about 35 feet. 

Total 
Thick- thick­
ness. 

Feet . 
8.2 
4.0 

14. 4 

17.0 

1.0 

10.0 

6. 5 

3.0 

.5 

11. 2 

. 5 
9.8 

8. 2 
1.0 
3.0 

4.8 

3.2 

io.o 
4. 0 
3.5 
2. 0 

6.0 
1.8 

7. 0 

148. 4 

ness. 

Feet. 
-16.0 
-20.0 

-34.4 

-51.4 

-52. 4 

-62.4 

-68.9 

-71.9 

-72.4 

-83.6 

-84.1 
-93.9 

:---102.1 
-103.1 
-106. ~ 

-110.9 

-i14.1 

-124.1 

128.1 
-131.6 
-133.6 

-139.6 
-141.4 

-148.4 



SHORTER CONTRIBUTIONS TO GENERAL GEOLOGY, 1917. 

The difference between this section and that 
at Grovania, only 19 miles to the northeast, is 
striking. The total thickness of the Keyser 
here is 202 feet; at Groyania, 122 feet. The 
Ohonetes zone is well developed in both, but 
differs greatly in thickness. The Favosites zone 
at Selinsgrove Junction carries an abundance of 
Tentaculites gyracanthus, S pirifer vanuxemi var. 
prognbsticus, and Rensselaeria mutabilis, but has 
very few corals and no ·stromato-por~ids; the 
same zone at Grovaniahas-a profusion of corals 
and stromatoporoids but almost none of the 
other forms usually common, carrying only 
Rensselaeria mutabilis, associated with a late 
form of Oamarotoechia? lamellata. The Coey­
mans at Selinsgrove Junction is a sandy cherty 
limestone; at Grovania it is a dense calcareous 
sandstone. 

GROVANIA. 

The section at Grovania was measured in the 
quarry f~rmerly owned by the Grove brothers, 
almost on the Columbia-Montour County line, 
about halfway between Danville and Blooms­
burg. This quarry may be identified by the 
fact that it is the only one in the vicinity which 
is· drained by a tunnel. The exposures are very 
good and include the upper 40 feet of the Ton­
oloway, the Keyser, the Coeymans, and, in the 
tunnel, about 110 feet of shale and limestone 
representing probably all of the New Scotland,· 
the Becraft (if present) , and perhaps part of the 
Oriskany. 

The section was studied in 1883 by I. C. 
White/ who gave a fairly detailed account of it. 
His description includes the following divisions: 
Oriskany sandstone; Stormville shale, 100 feet; 
Stormville conglomerate, 4 feet; Stormville 
limestone, 111 feet; Bastard limestone, 24 feet; 
Bossardville limestone, 105 feet. · He con-

. sidered these divisions equivalent · to those of 
the same name in the counties along Delaware 
River. However, as the fossils cited from the 
Delaware River area would make his · Storm­
ville limestone . in part Coeymans and in part 
New Scotland, and his Stormville conglomerate 
and shale New Scotland, the correlation is in­
correct. The evidence given below demon­
strates that White's Stormville conglomerate 
of the Grovania section is Coeymans in age; his 
Stormville limestone is upper Keyser; and his 

1 Pennsylvania Second Geol. Survey Rept. G7, p. 88, 1.883. 

Bastard limestone is lower Keyser. · The upper 
part of White's Bossardville is represented by 
the Tonoloway. · 

· Section at Grovania. 

Limestones and shales of undetermined 

Total 
Thick- thick­
ness. ness. 

age , but probably New Scotland and Feet. Feet. 
· Oriskany ......... . ..... - .... - - . . . . . . . 110 110 

Helderberg limestone: ·-
· Coeymans limestom{ mem~er: 

Sandstone, coarse (grams ls to ! 
inch in diameter), white; base 
filled with crinoid stems and 
other fossils; contains some 
chert. Bryozoa, Leptaena 
rhomboidal is, Strophonella 
leavenworthana, Strophonella 

- punctilijera, Schuchertella wool­
worthana, Gypidula coeymanen­
sis (a), Atrypa reticularis, Stro­
pheodonta arata, Phacopslogani, 
Ostracoda, Pelecypoda, 1.0 _ _ _ _ 3. 0 3. 0 

3.0 

Ke~er limestone member: 
Limestone, irregular, crinoidal, 

dark blue ... ---"--_ ........ _._. 1. 6 122. 5 
Limestone, compact, light blue, 

heavy bedded; conchoidal 
fracture . _ . _ . ___ . _______ - .. __ . . 5. 5 120. 9 

Limestone, laminated, light gray 
to yellowish, platy. Has some 
solid 6-inch layers of light-gray 
rock, but for the most part is 
rather shaly. Barren of fossils. 36. 4 115. 4 

Limestone; a peculiar pebbly 
stromatoporoid makes up whole 
ofrock...... . . . . . .. .. . . . . . . . . . 3. 0 79. 0 

Limestone, blue, pure, with 
many transverse calcite seams; · 
massive and somewhat nodu­
lar; composed almost entirely 
of stromatoporoids; has ~-inch 
layer of shale at top. _ ..... _ . _ _ 3. 4 76 .. 0 

Shale, yellow .......... _......... . 2 72.6 
Limestone, composed almost en-

tirely of stromatoporoids .. __ . .. 5. 6 72. 4 
Shale; blue-black, with one or 

two limestone layers. Lime­
stone at 65.1 is arenaceous. 
Camarotoechia? lamellata, 65.1, 
63.1 (a); Rensselaeria mutabilis 
(a), 65.1; Atrypa rugosa ?, 63.1 , 
62.1; Favosites sp., Spirorbis 
laxus; Pholidops ovata (c) , 
S chuchertellasp.?, Camarotoechia 
litch.fieldoosis?, Rensselaeria key­
serensis (a) , Spirijer vanuxemi 
prognosticus, Whit.fieldella cf. 
W. nucleolata, Ostracoda _(a), 
62.1.------------------------- 4. 6 66. 8 

Limestone, crystalline, blue, 
pure. Favositessp............. L 3 62 .. 2 

Limestone, crystalline, blue, 
pure; many transverse calcite 

·seams .. ______ .. ___ .... , ..... -- . 8 60. 9 
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Section at Grovania-Continued. 

Helderberg limestone-Continued. 
Keyser limestone member-Contd. 

Limestone, crystalline, blue, 
pure, massive; weathers thin 
bedded; has rriuch black shale. 
Stromatoporoids throughout; 
Favosites sp., Halysites catenu­
latus (a), 57.1, Camarotoechia 
litchfieldensis, 55.L ........... . 

Limestone, crystalline, blue, 
pure, massive; numerous trans­
verse thin calcite seams; 
weathers thin bedded. HaZy­
sites catenulatus throughout, 
abundant at 51.1-A8.1; Favo­
sites sp. , Cladopora rectilineata, 
Uncinulus nucleolatus?, 44. L .. 

Limestone, heavy bedded, light 
gray; has great masses of vein 
calcite. Favosites sp., Clado­
pora rectilinecita (a), . Halysites 
catenulatus(a), Bryozoa, Cama­
rotoechia litchfieldensis, Rhyn-
chospira globosa?, 42.L ....... . 

Limestone, crinoidal, relatively 
impure .............. "' ...... . 

Limestone, light gray, nodular ; 
much shalier than the beds be­
neath; weathers easily; "Bas­
tard" limestone of the quarry­
men. Rhipidomella emarginata 
31. 2; Stropheodonta bipartita, 
Stenoschisma - formosa, 32.1-
19.9; Spirijer vanuxemi var. 
prognosticus, 31.1, 24.0; Ortho­
ceras sp., 31.1-23.0; Leptaena 
rhomboidalis, Atrypa reticu­
laris, 28.1-13.4; Favosites sp. , 
26.0, 25.0; stromatoporoids 
25.0; Uncinulus nucleolatus?: 
Eotomaria sp., Schuchertella 
deckerensis, Pelecypoda, Bryo­
zoa, 25.0-23.0; Orthostrophia 
strophomenoides, Spirijer octo­
costatus, 25.0-17.9; Dalmanella 
concinna, C!fonetes jerseyensis, 
Camarotoechw? lamellata, 25:0-
12.3; Coelidium pennsylvani­
cum, 25.0; Stenoschisma decker­
ensis, Merista typa, 24.0, 23;0; 
Calymene camerata, 24.0, 12.3· 
Spirorbis laxus, Camarotoechi~ 
litchfieldensis, Tremanotus pro­
fundus ?, Loxonema fitchii?, 
23.0; Strophonella lemJenworth­
ana var., Leperditia sp., 22.0, 
13.4; Whitfieldella cf. W. nu­
cleolata, 22.0; Euomphalus? 
sp., 15.9, 13.4; Dalmanella 
clarki, Uncinulus convexorus?, 
Wilsonia globosa, 13.4; Spirijer 
modestus, Spirifer vanuxemi?, 
Rhynchospira globosa . var., 
Proetus pachydermatus, Proe-
tus protuberans, 12.3 ......... . 

Shale, irregular .............. . .. . 

Total 
Thick- thick­
ness. ness. 

Feet. 
8.0 

10. 0 

6.0 

. 6 

23.6 
.3 

Feet. 
60.1 

52. 1 

42. 1 

36. 1 

. 35.5 
11.9 

Section at Grovania-Continued. 

Helderberg limestone-Continued. 
Keyser limestone member-Contd. 

Limestone, irregu~arly bedded, 
somewhat nodular, dark gray; 
courses often separated by 
shale laminae. Favos7:tes sp., 
11.1; Schuchertella sp., 11.1, 
7.6; Camarotoechiasp. ?, Atrypa 
reticularis, Proetus protube­
rans, 11.1; Leperditia sp., 
11.1-1.6; Camarotoechia? la-

Total 
Thick- th~ck­
ness. ness. 

mellata, Rhynchospira globosa Feet. Feet. 
var.,9.6;0stracoda,8.6 ....... 11.6 . 11. 6 

122.5 
Tonoloway limestone: 

Limestone, dark gray, pure; con­
choidal fracture; many transverse 
calcite seams; when unweathered 
is a massive unit though l-inch 
bedding is shown in the upper part 
and 6-inch bedding near the base; 
it is not nodular or platy; shows a 
persistent thin shaly layer at 
-8.0. Ostracoda, -2.L.......... i2. 0 -12. 0 

Limestone, fissile, platy, dark gray; 
joints have yellow discolored bor-
ders. Leperditia sp. (a), -17.0..... 10. 0 -22. 0 

Limestone, fissile, · .P~aty, much 
weathered. Leperdttw sp., -26.0.. 6. 0 -28. 0 

Limestone, solid, dark gray, banded 
in parts........ . . . . . . . . . . . . . . . . . . . 6. 6 -34. 6 

Limestone, :fissile, platy, much 
weathered, yellow; fresh surface is 
dark gray. Leperditia sp., -35.9, 
-37.9 ............................ 4.3 -38.9 

Concealed. 
38. 9 

The Grovania section resembles the Tyrone 
sections very closely, but differs from all the 
others studied in Pennsylvania and from the 
Maryland sections. The Tonoloway is identical 
.1n lithology with that in the other sections, 
though its fauna, so far as it is known, includes 
only ostracodes. The Chonetes jerseyensis zone 
of the Keyser is well developed and carries a 

· characteristic fauna. The Favosites helderber­
giae var. praecedens zone of the Keyser is pe­
culiar in that its lower part 1s made up of 
thick_ beds of coralline limestone and stroma­
toporoids. ·It has f:tlso a thin zone of Rensse­
laeria mutabilis, but it lacks most of the other 
characteristic brachiopods of the upper Keyser 
and contains no Tentaculites gyracanthus. The 
Coeymans is here. a sandstone, ·as it is in the 
easternmost Maryland sections: 

0 
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