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FROM THE DESK 

OF THE 

STATE GEOLOGIST 

I 
ACTIVITIES OF THE STATE GEOLOGIC SURVEY

A CONTINUING STORY 

Even as we face a steadily increasing demand for geologic informa
tion amongst a w ide and diverse array of users, I find that there are 
still some who are not aware that a state geological survey deals with 
applications of geology, and not just t he mapping and identification 
of rock formations. Others apparently do not even know the mean
ing of geology. 

Among the 18,867 incoming letters which we serviced in 1980, 
there were some on matters of genealogy, gerontology, geodesy, 
meteorology, and metrology wh ich we forwarded to more appro
priate offices. 

On the matter of the var iety of applications of geology which our 
Bureau is involved w ith, it may best be demonstrated by enumera
ting just a few of our recent activities: 1) Designating favorable water 
we ll sites for critically deficient public water suppliers, utilizing our 
air photos and geologic maps. 2) Identifying favorable sand and 
gravel sites for a regional planning commission concerned w ith de
velopment and road building potential. 3) Evaluating geologic 
hazards and mineral lands along a proposed new high speed rail 
route. 4) Lab checking for asbestos content in construction aggre
gates. 5) Eva luating geologically safest and most economica l routes 
for cross state utility lines. 6) Identify skid resistent construction 
stone for state and industry officials. 7) Advising a municipality on 
potential geologic problems along proposed sewer routing and sewage 
treatment sites. 8) Assessing geologic feasibility of proposed under
ground pump storage electric generating fac ility. 9) Assisting Civil 
Defence units w ith earthquake hazard planning and floodplain area 
maps. 10) Advis ing western Pennsylvania municipalities on means 
of mitigating damaging landslide sites. 11) Identifying eng ineering 
geology conditions under dams being checked for safety. 12) Helping 
to minimize coal mine roof falls by identifying geologic factors 
wh ich wi ll help to design safe mine construction. 13) Locating re
liable groundwater sources for st ate hospitals and highway rest stops. 
14) Identify ing favorable waste disposal sites for local and regional 
needs. 

These are only a sampling; the list could go on and on. Every de
partment in the state, all levels of local government, large industries 
and small businesses, private citizens of all ages and all walks of life, 
all these are our geologic "customers." Such activities represent an 

essential function of a state geologic survey.(l:;jL Q. ~ 
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The Pennsylvania Geological Survey's new Information Circular 
88, Coal Resources of Pennsylvania is the result of a success story. 
The short text, concise tables, and co lored maps were originally 
prepared as a supporting document for last years Governor's Coal 
Conference. It made such a hit among the conference attendees and 
their associates that we twice had to reprint it as a conference docu
ment. 

Recognizing that the well organized, compact data on coa l re
serves, coal qual ity, and location of our coal resources is exactly 
what is needed by all who are interested in encou raging Pennsyl
vania's coal development, the Pennsylvania Geological Survey has 
now issued th is information as Information Circu lar 88. This illus
trated, 49-page publication is available from the State Book Store, 
P.O. Box 1365, Harrisburg, PA 17125 for $1.65 (plus 10centssales 
tax for Pennsylvania residents). 

2 

CORRECTION: In the February, 1981 issue of Pennsylvania Geology, 
Progress Report 193, "Oil and Gas Developments in Pennsylvania in 
1979" was listed as costing $1.50 plus sales tax for Pa. residents. The actual 
cost of this report is $1.80 plus tax. We regret the error and hope you 
haven't had your order returned from the State Book Store for additiona l 
funds. 
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The Bureau of Topographic and Geologic Survey recently com
pleted a compilation of the number of drought-related, private water 
wells drilled or deepened in Pennsylvania since May of 1980. 

The Survey's Environmental Geology Division staff canvassed 251 
water well drillers in 47 drought-affected counties of the Susque
hanna and Delaware River Basins in Pennsylvania. The water well 
drillers reported drilling 4488 drought-related water wells in Penn
sylvania during the period May 1980 to mid-February 1981 . They 
also reported that there now ex ists a backlog of drought-related 
water wells to be drilled or deepened and in January and February 
this demand sharply increased . 

The results were incorporated with data compiled by other De
partment of Environmental Resources' bureaus on drought-related 
water problems in Pennsylvania, and submitted to the Governor's 

DROUCHT- RHAIED lATER IEllS DRILlED IN PENNSYLVANIA SI NCE MAT 198D 

-- Area .,eluded 1n Susq uehanna R11't' Bos•l'\ ~ 2591 ""tlh 

• • • • • Ar ea mcludtd 1t1 Otlo• tH e R••tr BosH''! : 1897 welh 

-- Bos•n bounda r., 44 88 Total 
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Office. This information was used in support of Pennsylvania 's 
request to the Federal Small Business Administration for official 
disaster designation of the drought-affected areas in Pennsylvania. 
If granted, businesses, citizens, and communities, who are experi
encing drought-related water supply problems, may be eligible for 
economic assistance to restore damaged supplies or to develop a 
replacement water supply. 

The need for economic assistance was reaffirmed during the 
canvassing of the wate r we ll drillers and by the direct communication 
of many communities in Pennsylvania now affected by the drought. 

The Bureau was pleased to participate in a project that may result 
in direct benefit to the Commonwealth's businesses, citizens and 
communities. On behalf of the l)epartment of Environmental Re
sources, we wish to extend thanks to the water well drillers for their 
cooperation and timely response. 

Donna M. Snyder 
Environmental Geology Division 

METRIC TOPOGRAPHIC MAPS 

The Defense Mapping Agency has developed a new series of 
1 :50,000-scale metric, 15-minute quadrangle maps for selected areas 
of the United States. Three quadrangles in Pennsylvania are currently 
available in this new map format. Harrisburg, dated 1977; New 
Bloomfield, dated 1974; and Orbisonia, dated 1976. The maps are 
compiled from U.S.G.S. 7 1/ 2-minute topographic maps with up
dated information. The map elements shown in metric units are con
tours, elevations and distances, and the Universal Transverse Merca
tor (UTM) Grid . The contour interva ls used are either 10 or 20 
meters. Elevations are shown in meters, and distances are shown in 
kilometers. A conversion graph is included in the marginal informa
tion on each sheet. The full -line UTM grid is shown in meters. The 
UTM grid system is a military grid system based on the transverse 
Mercator projection which consists of 60 north-south zones, each 
6° wide in longitude. 

The maps are available from the U.S.G.S., Branch of Distribution, 
1200 South Eads Street, Arlington, Virginia 22202 for $1 .25 each. 
Additional quadrangles will be issued in the future. These will be 
announced in "New Publications of the U.S. Geological Survey" 
which they publish monthly and in "Pennsylvania Geology." 

4 



THE TIPTON BLOCK
AN UNUSUAL STRUCTURE 

IN THE APPALACHIANS 

by Rodger T . Fail I 

The Tipton block is a triangular-shaped downdropped fault block 
which occurs in northwest Blair County, Pennsylvania. The apex of 
the block points northwest and the opposite side forms part of the 
Allegheny Front. Topographically, the block is depressed at least 300 
feet, with steep escarpments rising above the northern and western 
sides. Geologicall y, it is bounded on these two sides by faults {Fig. 1) 
and is depressed so that Alleghenian coals exist now in its southern 
part 1500 feet below their projection from the west. 

The internal structure of the block is not simple. The southern 
quarter, separated by a fault from the rest, is itself faulted, and is 
structural ly lower than the rest of the block. The remainder of the 
block is traversed through the center by a northeast-southwest 
trending syncline {Fig. 2) and by an anticline at the northwestern 
point. These faults and folds are terminated, or offset, by the bound
ing faults of the Tipton block and thus they represent independent 
deformation within the block. 

Structures atypical of the Allegheny Front occur outside the block 
as well. Usua lly, the Plateau structure contours parallel the f ront; 
here, they bu lge northwestward around the Tipton block {Fig. 2). 
This indicates that the Plateau rocks adjacent to the block have been 
elevated relative to a "normal" Plateau position. In add ition, the area 
north of the Tipton block is extensively faulted {F ig. 2) and no 
where else along the front is there such a concentrat ion of faults. 
The faults trend generally northwest-southeast, and their slickensides 
indicate horizontal movement. Thus this area was a "pocket" of 
strike slip faulting. 

The Tipton block, its internal structure, and the adjacent struc
tures is a singular complex along an otherwise simple structural 
front. The cause for this structural concentration can be found by 
examining its position within the regional structure. 

The Al legheny structura l front extends in a broad arc, convex 
northwestward, from Williamsport in Lycoming County southwest
ward past Tyrone and Altoona in Blair County to Somerset County 
and then into western Maryland. The Valley and Ridge Province, 
composed of large amplitude folds and numerous faults, is to the 
southeast; the Allegheny Plateau, composed of low amplitude fo lds 
and few faults, is to the northwest. 

5 
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Figure 1. Geologic map of the Tipton block area. The northern 
bounding fault exceeds eastsoutheastward north of 
Tyrone, across the Devonian and Silurian and into the 
Ordovician carbonate formations of Nittany Valley. The 
western bounding fault terminates in the Devonian 
rocks to the south, and extends past the Tipton block 
apex into the Pennsylvanian coal measures. A geometri
call y similar block, but with much less vertical displace
ment, exists to the southwest, and an even smaller one 
is to the northeast. 

In both provinces, the Paleozoic rocks have moved northwestward 
on a deep, regional, bed -parallel fau lt (decollement) (Fig. 3). This 
motion was impeded by splay fau lts branching upward from the 
decollement, above which folds developed. Thus the northwestward 
movement on the decollement was converted into deformation 
(fo lding and fau lting) of the moving Paleozoic rocks. In the Valley 
and Ridge province, the decollement is located at the top of the 

6 
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Figure 2. Structure contour map of the Tipton block area, with 
contours drawn on the top of the Pottsville Formation. 
Along much of the length ofthe Allegheny Front (here, 
approximately at the Catskill-Mississippian boundary), 
the Plateau rocks dip gently from the Front to a syn
clinal hinge (here, the Snowshoe syncline). In the Tip
ton vicinity, the structures are extensively cut by faults, 
and deflected northwestward around the Tipton block . 
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Lower Cambrian rocks; in the Allegheny Plateau province, in the 
Upper Silurian rocks. The boundary between the two provinces, the 
Allegheny structural front, is where the decollement ramps upward 
from the Cambrian to the Silurian rocks. As a consequence of smal ler 
decollement movement in the Plateau than in the Valley and Ridge, 
the Plateau folds have much smaller amplitudes. 

Allegheny 
.-----Allegheny Plateau--- Franl - - v alley and Ridge n•n•"nr.,----, 

Nittany 

"~t:~:::::!~::~[:::::~~==~~i.!~A~~~h~iiii~~~~~~: 

PM-Pennsylvanian and 
Mississippian 

UD-Upper Devonian 

MLD-Middle and L ower 
De van ion 

EXPLANATION 

S - Si lur ian 
UO-Upper Ordovician 

MO- Middle Ordovician 
LO-Lower Ordovic ian 

£-Cambrian 
p£ - Precambrian 

Figure 3. Generalized cross-section of the All egheny Front, the 
boundary between the Valley and Ridge, and the 
Plateau provinces. The fundamental element is the 
decollement (bed-parallel fault) on which the Paleozoic 
rocks moved to the northwest . Splays from the deco lle
ment l ifted t he rocks, creating anticlines in the overly ing 
fo rmations. In t he Valley and Ridge province, t he decol
lement is in Cambrian rocks, displacement on t he splays 
was large and thus the fold amplitudes are large. In the 
Allegheny Plateau province, t he decollement lies in the 
Silurian rocks, the splays had small displacement, and 
thus the folds have only low amplit udes. 

The A llegheny structural f ront comprises two relatively linear 
segments, w it h an intervening bend at Ty rone and another bend at 
its eastern terminus at Will iamsport . This lat ter bend is a conse
quence of t he eastward plunge and diminut ion of t he Nittany Arch, 
the northwesternmost major anticline in the Va lley and Ridge 
province. The Tipton block sits athwart the first , the intervening 
bend. 
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Figure 4. The divergent northw estward movements in the Valley 
and Ridge province created a zone of northeast-south
west extension, leading to the development of the 
" pocket" of strike-slip faulting, and of the Tipton block. 

Throughout the Valley and Ridge province, slicklines on faults and 
bedding surfaces indicate that horizontal movement was perpendicu
lar to the fold trends. Hence, the two linear segments of the front 
moved in divergent directions, creating an area of extension (stretch
ing) (Fig. 4). The strike-slip faults north and southeast of the Tipton 
block are direct manifestations of t his northeast-southwest exten
sion, as reflected by the NW-SE trending strike-slip faults north of 
the block. Under this reduced stress condition, the triangular shaped 
Tipton block formed and moved northwestward a greater distance 
than the adjacent areas. In the process of movement, the block slid 
partly underneath the adjacent rocks, elevat ing them, and itself 
becoming folded in the process. It is not clear what mechanism was 
acting at depth. 

Thus the Ti pton block stands as a singular structure in the Appala
chians in central Pennsy lvania, developed by the divergence of two 
larger portions of the Valley and Ridge Province. 

9 



THE PENNSYLVANIA 
GEOLOGICAL SURVEY ASSISTS 

PUBLIC WATER SUPPLIERS 

Eight months of drought conditions during 1980 and 1981 pro
duced below normal water-level conditions in the eastern half of 
Pennsylvania. This continuous streamflow shortage and below nor
mal groundwater levels caused moderate to severe public water 
supply prob lems in many eastern Pennsylvania communities. Ground
water levels during the summer and winter months are seasonally 
lower, but during this drought period they fell below their seasonal 
normals. 

The number of public water supply companies affected by the 
drought grew steadi ly f rom September 1980 to February 1981 . By 
mid-February, 85 companies supplying 440,000 people were ex
periencing extreme shortages. Rainfall from mid-February to present 
has helped, but the water supply problems will not be over until 
recharge to the groundwater brings the water tab le back to near 
" normal levels" throughout the 47 counties affected. 

Ouring this emergency period of serious public water supp ly prob
lems, Survey geologists were asked and quickly responded to re
quests for assistance. In most cases this assistance involved a hydro
geologic study of the immediate area, selection of the most prom
ising aquifer(s) available to the community, and special techniques 
to identify the best site or sites for new public water supply wells. 

The following list includes some of the communities assisted by 
the Pennsylvania Geological Survey: 
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Adams County 
Cashtown Borough 

Berks County 
Oley Township 
Womelsdorf Borough 
Robesonia Borough 

Bradford County 
Troy Borough 

Carbon County 
Bowmanstown Borough 
Summit Hill Borough 

Dauphin County 
Millersburg Borough 

Frank lin County 
Washington Township 

Lancaster County 
Strasburg Borough 
Akron Borough 

Lebanon County 
City of Lebanon 
Richland Borough 



Lehigh County Schuylkill County 
East Bangor Borough 

Lycoming County 
Williamsport Hospital 

Perry County 
Duncannon Borough 

Schuylkill County Municipal 
Authority 

Schuylkillhaven Borough 

The Bureau of Topographic and Geologic Survey is pleased that its 
long-established groundwater data base and its staff of hydrogeolo
gists enabled a prompt response t o the emergency needs of these 
communities. 

PALEOECOLOGY OF FENESTRATE 
BRYOZOANS IN THE WYMPS GAP 
LIMESTONE OF SOUTHWESTERN 

PENNSYLVANIA 

by August H. Simonsen 
Pennsylvania State University 
McKeesport, PA 

Late Paleozoic strata underlying southwestern Pennsylvania yield 
many fossils useful in interpreting the ancient environments in which 
those rocks were deposited. One major group, the phylum Bryozoa, 
has been virtually unstudied in the region, but is quite abundant in 
places. Elsewhere in North America, the delicate fronds of fenestrate
type bryozoans have been noted as excellent paleoecologic indica
tors, biostratigraphic guides, and sedimentologic contributors. Re
cent recognition of the abundance of fenestrate bryozoans near 
Uniontown, Pennsylvania stimulates interest in the details of their 
occurrence, especially for paloenvironmental implications. 

The abundant fenestrate bryozoans occur in the non-working 
Thompson Quarry, 100 yards north of Route 40 about seven miles 
east of Uniontown, Pennsylvan ia, and one mile west of Chalk Hill, 
Pennsylvan ia. The Wymps Gap Limestone is about 20 to 30 feet 
thick at this outcrop. It is t he thin, marine limestone in t he lower 
Mauch Chunk Formation (Mississippian System). Formerly, it was 
referred to as the Greenbrier Limestone of Pennsy lvania (Flint, 
1965). The Wymps Gap Limestone is a thin tongue extending from 
the much thicker Greenbrier Formation of West Virginia into the 
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Figure 1. Location Map of the Thompson Quarry Outcrop of t he 
Wymps Gap Limestone 

deltaic, clastic beds of the Mauch Chunk Formation representing t he 
transgression of a sea in the Mississipp ian Period. 

Outcrops of the Wymps Gap Limestone can be found in Fayette 
and Somerset counties, especially in the Chestnut Ridge and Negro 
Mountain areas. The site of the type locality is at Wymps Gap, 
twelve miles south of Uniontown, Pennsylvania. A massive, dark, 
fossil iferous l imestone is overlain by interbedded limestone and 
calcareous sha le. Near Wymps Gap, the limestone has several out
crops which show thicknesses of th irty to forty feet (Hickok and 
Moyer, 1940). In Westmoreland County the Wymps Gap Li mestone 
pinches out near Latrobe, Pennsylvania. 

Several fossi l groups are found in the assemblage of the Wymps 
Gap Limestone, includ ing many species of brachiopods, pelecypods, 
a cephalopod, a gastropod, a blastoid, crinoids, a sol itary cora l, a 
trilob ite, and several bryozoans. 

Fenest rate bryozoans consist of a hardened colony (i .e. zoarium), 
in which t he po lyp-like, individual zooids had lived. The zoarium 

12 
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appears as a trellis- like perforated sheet (i.e. fenestrate), composed 
of branches and crossbars (i.e. dissepiments). The zooecium is the 
non-living skeleton of the zooid which expresses itself on the frontal 
side with an aperture. Three genera of fenestrate bryozoans have 
been identif ied, Fenestella, Po!ypora, and Septopora; studies in 
progress wi ll attempt to further identify these forms to species level. 

Fenestella has a very delicate zoariu m which is fan-1 ike. The 
zooecia are arranged in two rows along each branch, with none on 
the dissepiments. There are three to four zooecia between successive 
d issepiments in each row. The two rows are separated by a thin, low, 
straight ridge (i.e. carina) on the frontal side of each branch with 
nodes or spines at interval s. The largest zoarium found measured 35 
mm in length and 16 mm in w idth at the distal end. 

Po!ypora has a robust, fenestrate zoarium with three or four rows 
of zooecia on each branch but none on the dissepiments. Between 
the rows of zooecia, there are low carinas. A ll of the zoaria found 
were small broken f ragments of larger fronds. 

Septopora is medium-sized having a fenestrate zoarium with two 
rows of zooecia on the branches and some zooecia on the dissepi
ments. Several nodes appear on the branches. Al l of the zooaria were 
broken. 

13 
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PLATE 1 

(1) Large frond of Fenestella, 2X 

2 

4 

(2) Fron tal view of Fenestella showing zooecia l apertures, branches 
and dissepiments, 25X 

(3) Frontal view of Septopora showing zooecial apertures, branches 
and dissepiments, 25X 

(4) Frontal view of Po/ypora showing zooecial apertures, branches 
and dissepiments, 25X 
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Most of the fenestrate bryozoans col lected in the Wymps Gap 
Limestone were found in the sha le and lower massive limestone 
lithofacies (see Figure 2). Many brachipod species were found in the 
assemb lages containing the fenestrate bryozoans. The large per· 
centage of calcareous matter and the apparent lack of sand-sized 
particles suggests that the fenestrates inhabited an offshore, normal
marine, shal low environment. The water was deep enough to be 
below wave base and, therefore, was relatively quiet; possible depth 
might have been 50 feet or more, in comparison with similar units 
studied elsewhere. The fenestrate bryozoans were bottom dwellers 
(i.e. sessi le benthonic) and filtered the water that passed by them in 
order to capture their microscopic prey. The preferred bottoms were 
limy, mud bottoms as revealed by the various lithofacies. 

BIBLIOGRAPH Y 

Fl int, N. K. (1965), Geology and Mineral Resources of Southern Somerset County, Penn· 
sylvania Geological Survey, 4th Ser ., Bull. C56A. 

Hickok, W. 0. and Moyer, F. T . (1940 ), Geology and Mineral Resources of Fayette County, 
Pennsylvania, Pennsylvania Geological Survey, 4th Ser., Bull. C26. 

Miller, B. L . (1934), Limestones of Pennsylvania, Pennsylvania Geological Survey, 4th Ser., 

Bull. M20. 
Rittenhouse, G. (1949), Petrology and Paleogeography of the Greenbrier Fo rmation, A m . 

Assoc. Petrol. Geol. Bull. V . 33. 
Shaffner, M. N. (1963), Geology and Mineral Resources of the Do negal Quadrangle (Fayette , 

Somerset, and Westmoreland Counti'.!s) Penna., Pennsylvania Geological Survey. 4th Ser. 

Bu ll. A4B. 

WINFIELD OPEN HOUSE 
W. 0 . Faylor, Jr., President of Faylor-Middlecreek, Inc., has an

nounced that minera l club members may visit the Winfield Quarry 
on May 16th and September 19th between 8:00AM and 4:00PM. 
Food may be purchased at a stand in the parking lot. 

Visiting vehicles are never al lowed in the quarry and there is a 
steep climb into and out of the quarry. Hence, no one shou ld enter 
the quarry unless they are in good enough physica l cond ition to walk 
out on their own. 

Participating clubs should notify Faylor-Midd lecreek, Inc., P.O. 
Box 117, Winfie ld, PA 17889 in advance. A donation of $1 .00 per 
guest will be used to defray safety personnel costs. Hard hats, safety 
shoes, and safety glasses are required, and all other rules from the 
company's personnel must be fo llowed. 

Excellent specimens of calcite, spha lerite, and strontianite have 
been co llected in recent years. Celestine, fluorite, and ga lena are 
also collectab le at times. Additional information is ava ilable in the 
Pennsy lvania Survey's General Geology Report 33, "Mineral Collect
ing in Pennsy lvania," 1976 ed ition. 
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STATE GEOLOGIST ELECTED TO 
NATIONAL ASSOCIATION POST 

State Geologist Arthur A. Socolow has been chosen to serve as 
Chairman-Elect of the 4500 member Geology and Geographic 
Section of the American Association for the Advancement of Science. 
Or. Socolow has for many years been active in the affairs of this 
major national scienti f ic organization which is dedicat ed to ad
vancing the frontiers of science, as well as applying the resu Its of 
scientific research to the needs of our society. Dr. Socolow has 
served not only as an officer, but also as technica l manuscript eva lu
ator for "Science," the official week ly journal of the association. 

pennsylvania geopics 

Rockfall in roadcut, south of Franklin, Pennsylvania. Rockfall here results 
from the intersection of two sets of rock fractures which are called joints. 
Rockfalls are a common occurrence where the rock is fractured and water 
enters the fracture and freezes. Photo by Jesse Craft 
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