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Natural Resources of Juniata and Mifflin Counties

Introduction
The identification of Juniata and Mifflin Counties
Natural Resources is the basis for future
comprehensive open space planning, community
growth, and protection initiatives. The delineation of
important natural resources will help to establish
appropriate protection strategies and ensure that
those resources are conserved and enhanced.
The natural resources of Juniata and Mifflin
Counties were explored via County Geographic
Information System (GIS) mapping, field
investigations, and other state and local information
sources, such as “Paths and Bridges to the 21st
Century: Mifflin County Comprehensive Plan 2000”
and the 2007 Natural Areas Inventory for both
Counties by the Western PA Conservancy. The
resource analysis addressed the identification of
three factors: 1) significant resources of the Counties
that should be protected and preserved; 2) vulnerable
resources that are threatened or may be threatened in
the future; and 3) patterns of resources that
contribute to an open space preservation network.
The inventory of resources is presented graphically
on the maps located at the end of this chapter. This
inventory is used to analyze each resource’s
protection status and guide the resulting protection
initiatives outlined in the end of the chapter.

Natural Resources
The wooded ridges and
mountains spanning the
Counties from northeast
to southwest and broad
expanses of agricultural
land in the valleys
traversed
by
cool
streams and the Juniata
River
define
the
landscape character of
Mifflin and Juniata
Counties.
Mifflin and Juniata
Counties’
scenic
beauty, quality water resources, and abundant forest
land combined with convenient, easy access to
natural areas adds to the quality of life of residents

and could help to attract visitors to the area. Despite
the plentiful resources, surprisingly little of it is
protected from future development and exploitation.

Land Resources
Topography

The mountains, ridges, and valleys are the primary
topographic elements of the Counties.
With
approximately 42 prominent mountains and ridges
running through Mifflin and Juniata Counties (see
Tables 3-1 and 3-2 on the following page),
significant areas of steep slopes exist. The
Topography Maps (pages 3-17 and 3-18) illustrate
the areas of slope from 15 to 25 percent
encompassing approximately 52,297 acres in Juniata
County and 55,793 acres in Mifflin County. Slopes
exceeding 25 percent encompass 67,366 acres in
Juniata County and 80,313 acres in Mifflin County.
Together, steep slopes make up over 47 percent of
Juniata County’s total land area and over 51 percent
of Mifflin County’s total land area.
Slopes over 15 percent are considered steeply
sloping areas and are prone to erosion and are
difficult to build upon. If eroded, these slopes can
produce significant erosion and sediment pollution
into waterways, degrading the health and quality of
the water. With approximately one-half of Juniata
County and over one-half of Mifflin County
exceeding slopes of 15 percent, it is fortunate that
the majority of slopes over 15 percent are currently
wooded.
Wooded cover protects steep areas by stabilizing
soils with root systems and slowing runoff to
maximize infiltration and groundwater recharge.
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Unfortunately, a significant portion of these slopes
are in private ownership. It is important that
municipal land use regulations contain provisions to
protect steep slopes from development and clear-cut

removal of wooded cover that would accelerate
erosion of sloped areas and pollution of waterways.

Table 3-1 - Juniata County
Mountains, Ridges, and Valleys
Mountains
Ridges
Valleys
Shade Mountain Slim Valley
Shade Valley
Ridge
Blue Mountain
Herringbone
Slim Valley
Ridges
Tuscarora
Limestone Ridge Black Dog
Mountain
Valley
Lock Ridge
Turkey Valley
Flint Ridge
Kurtz Valley
Shellys Ridge
Page Valley
Lost Creek
Swartz Valley
Ridge
Graders Ridge
Little Pfoutz
Valley
Dressler Ridge
Leister Valley
Turkey Ridge
Quaker Valley
Dunn Valley

The wooded ridges and mountains of Juniata and
Mifflin Counties are a valuable scenic and natural
resource.
Woodlands cover approximately 63
percent of Juniata County and over 65 percent of
Mifflin County. Only 20 percent of woodlands in
Juniata County and approximately 36 percent of the
woodlands in Mifflin County are protected.
Protected woodlands are within the publicly owned
lands of the Commonwealth. Portions of Tuscarora
State Forest are located in Juniata County along the
northern border with Mifflin County and along the
southern boundary with Perry County. Mifflin
County State Forests include Bald Eagle and
Rothrock State Forests.
A small portion of
Tuscarora State Forest lies in Mifflin County along
the Juniata County boundary in Wayne, Bratton, and
Granville Townships. The Woodland Maps (pages
3-19 and 3-20) illustrate the wooded areas of Juniata
and Mifflin Counties.

Source: U.S.G.S. mapping

Table 3-2 - Mifflin County
Mountains, Ridges, and Valleys
Mountains
Ridges
Valleys
Blacklog
Knob Ridge
Big Valley
Mountain
Blue Mountain
Chestnut
Kishacoquillas
Ridge
Valley
Shade Mountain
Middle Ridge
Dry Valley
Jacks Mountain
Front Ridge
Ferguson
Valley
Stone Mountain
Church Ridge
Sugar Valley
Thick Mountain
Sandy Ridge
Pleasant
Valley
Strong Mountain
Long Hollow
New Lancaster
Ridge
Valley
Front Mountain
Greenbrier
Treaster Valley
Ridge
Long Mountain
Sugar Ridge
Havice Valley
White Mountain
Big Ridge
Green Valley
High Mountain
Laurel Ridge
Long Hollow
Treaster Mountain Jacks Creek
Ridge
Broad Mountain
Sand Hole
Ridge
Havice Mountain
Orebank Ridge
Spruce Mountain
Gearhart
Ridge
Source: U.S.G.S. mapping
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Woodlands

Eighty percent of Juniata County’s woodlands and
64 percent of Mifflin County’s are unprotected by
public ownership. There are no municipalities in
either County that have ordinances that protect
woodlands. Protecting the wooded areas is important
from a scenic perspective as well as from a natural
resource protection perspective.
Woodlands
stabilize slopes; provide habitat for shelter, nesting,
and food for wildlife; protect groundwater by
protecting headwaters and filtering stormwater
runoff; and improve air quality and sequester large
amounts of carbon dioxide from the atmosphere
every year. Woodlands provide critical habitat for
many interior forest birds and habitat loss and
fragmentation are cited by the Audubon Society as
one of the most serious threats facing birds in
Pennsylvania.

Threats to the Forests
Interviews with the Pennsylvania Foresters for the
Forest Districts of the study area cited the most
significant concerns for woodlands in the region as:



Gradual loss of native tree species due to
invasive species and pests.
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Fragmentation due to subdivision of land.



Unsustainable forestry practices on private
forest holdings to include logging.



Land development resulting in the loss of
working forestland.



Ineffective ordinances and local planning
relative to forestry management.
This landmark tree,
located in the Locust
Campground,
in
Granville Township,
Mifflin County is
the second oldest
sycamore
in
Pennsylvania.

Woodland pests include gypsy moths, hemlock
wooly adelgid, and the emerald ash borer. Gypsy
moths defoliate native trees, scaring the landscape
and harming the forest ecosystem. Hemlock wooly
adelgid is a fluid-feed insect that feeds on hemlock
trees. The hemlock woolly adelgid sucks fluid from
the base of hemlock needles, accelerating needle
drop and branch dieback, and in some cases causing
the tree to die. While this problem is well
documented in the state, funds to address this
problem are extremely limited. Emerald ash borer is
recently discovered in both Counties, resulting in
timber product quarantines.
Invasive plants are plants which grow quickly and
aggressively, spreading and displacing other plants.
Invasives are usually introduced by people either
accidentally or on purpose, into a region far from
their native habitat. Invasion by exotic species has
been identified second only to habitat loss as a threat
to biodiversity. Introduction of these species is
perhaps the most permanent and unrecoverable blow

to
native
biodiversity
processes/integrity.1

and

ecosystem

Deer browsing is another threat to Pennsylvania’s
woodlands. DCNR completed the Browsing Impact
Report for the Pennsylvania State Forests in 2006
which found that Tuscarora State Forest (District 3)
had relatively lightly browsed forest with better
regeneration and that Rothrock and Bald Eagle State
Forests (Districts 5 and 7) had relatively moderately
browsed forests with less regeneration. Although
the Forest Districts with land in Juniata and Mifflin
Counties do not fall into the severe range from deer
browsing, it is an ongoing concern that affects the
health of the Counties’ forests.
The Forest Legacy Program (FLP), a Federal
program in partnership with States, supports State
efforts to protect environmentally sensitive forest
lands. The FLP is designed to encourage the
protection of privately owned forest lands on a
voluntary basis. The program focuses on the
acquisition of partial interests in privately owned
forest lands but unfortunately the program is
currently ineffective due to lack of funding.
The vast woodland resources that provide critical
wildlife habitat and protect waters resources defines
much of the Counties character, but in both
Counties, less than a third of these woodlands are
within public lands providing it protection and sound
management.
The State Game Commission
continues to acquire land as possible, especially
forested lands. Additionally, the Game Commission
has cooperative agreements with private land owners
in both Counties who permit hunting on their forest
lands through the Cooperative Forest-Game
Program. This program makes additional lands
available to the public and land owners benefit
1

www.dcnr.state.pa.us/forestry/invasivetutorial/problem.htm
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through participation in the program with law
enforcement patrols to deter unlawful hunting,
illegal all-terrain vehicle use, and littering and
dumping; free food and cover seedlings; and advice
on soil conservation and habitat improvements. The
program does not protect the natural resource. Much
of the non-public woodlands within the Counties do
not have a resource management plan for sustained
viability and health. Other cooperative programs
include Cooperative Farm-Game Program and
Cooperative Safety Zone Program.

Geology
All of Mifflin County and the western half of Juniata
County lie within Pennsylvania’s Appalachian
Mountain physiographic province. The Appalachian
Mountain Section is defined by long narrow ridges
with steep side slopes and corresponding long
narrow valleys. Most of the transportation routes
through the Counties mimic this geology, running
parallel to the major ridges through the valleys. The
majority of surface geologic formations include
shale and sandstone formations shaped by millions
of years of tightly shifting and folding on one
another as depicted on the Geology Maps (pages 321 and 3-22). Karst features are present in much of
the Appalachian Mountain Section. Karst
topography is land where bedrock, such as
limestone, was dissolved by water. Sinkholes and
caverns are typical in karst regions due to the high
solubility of the bedrock. Of specific concern
relative to the Greenway, Open Space and Rural
Recreation Plan, is the protection of the limestone
areas from uses that bring the potential of
groundwater contamination. The extensive fractures
and porous characteristic of limestone geology
presents concerns for sinkholes and foundation
stability as well as infiltration of pollutants in
developed areas.
Groundwater and ultimately water supplies are
greatly affected by the geology of an area. Mifflin
County has completed in draft form a Water Supply
Plan which provides guidance to planners and water
suppliers about sustaining safe water supplies in the
County. The Juniata County Comprehensive Plan
identifies the County’s geology and its affect on
water supplies.
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The eastern half of Juniata County lies within
Pennsylvania’s
Susquehanna
Lowland
physiographic province. The Susquehanna Lowland
Section is a result of glaciation and the processes of
the Susquehanna River flowing over thousands or
millions of years. The majority of geologic
formations in this section are types of siltstone
formations.

Soils
The Soils Maps (pages 3-23 and 3-24) illustrate the
soil associations found throughout Mifflin and
Juniata Counties.
The soil associations are
characterized as follows:
Juniata and Mifflin Counties Soil Association
Descriptions2
Morrison-Hazleton Associates:
 The Morrison series consists of very deep, well
drained soils formed in residuum of weathered
noncalcareous sandstone. Slopes range from 0
to 50 percent. Permeability is moderate to
moderately rapid. Mean annual precipitation is
43 inches. Mean annual temperature is 51
degrees F.



The Hazleton series consist of deep and very
deep, well drained soils formed in residuum of
acid gray brown or red sandstone on uplands.
Slope ranges from 0 to 80 percent. Permeability
is moderately rapid to rapid. Mean annual
precipitation is about 48 inches. Mean annual air
temperature is about 51 degrees F.

Laidig-Hazleton-Dekalb-Buchanan Associates:
 The Laidig series consists of very deep, well
drained soils formed in colluvium from
sandstone, siltstone, and some shale. They are
gently sloping to very steep soils on benches and
foot slopes.
Permeability is moderate or
moderately rapid above the fragipan and
moderately slow or slow in the fragipan. Slope
ranges from 0 to 55 percent. Near the type
location, the mean annual precipitation is about
34 inches, and the mean annual temperature is
about 51 degrees F.
2

Soil Survey Staff, Natural Resources Conservation Service, United
States Department of Agriculture. Official Soil Series Description
http://soils.usda.gov/technical/classification/osd/index.html, USDANRCS, Lincoln, NE.
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The Hazleton series consists of deep and very
deep, well drained soils formed in residuum of
acid gray, brown or red sandstone on uplands.
Slope ranges from 0 to 80 percent. Permeability
is moderately rapid to rapid. Mean annual
precipitation is about 48 inches. Mean annual air
temperature is about 51 degrees F.





The Dekalb series consists of moderately deep,
excessively drained soils formed in material
weathered from gray and brown acid sandstone
in places interbedden with shale and greywacke.
Slope ranges from 0 to 80 percent. Permeability
is rapid. Mean annual precipitation is about 48
inches and mean annual air temperature is about
53 degrees F.



Soils of the Buchanan series are very deep,
somewhat poorly and moderately well drained,
and slowly permeable. They formed in
colluvium on mountain footslopes, sideslopes
and in valleys that is derived from acid
sandstone, quartzite, siltstone, and shale. Slope
ranges from 0 to 45 percent. Mean annual
precipitation is about 42 inches, and mean
annual air temperature is about 53 degrees F.

Weikert-Berks Associates:
 The Weikert series consist of shallow, well
drained soils formed in material that weathered
from interbedded gray and brown acid shale,
siltstone, and fine-grained sandstone on gently
sloping to very steep areas on uplands. Slope
ranges from 0 to 100 percent. Permeability is
moderately rapid. Mean annual precipitation is
about 42 inches, and the mean annual air
temperature is about 52 degrees F.



The Chenango series consists of very deep, well
and somewhat excessively drained soils formed
in watersorted material on outwash plains,
kames, eskers, terraces, and alluvial fans. Slope
ranges from 0 through 3 percent. Mean annual
precipitation is about 36 inches, and mean
annual temperature is about 51 degrees F.

The Berks series consist of moderately deep,
well drained soils formed in residuum weathered
from shale, siltstone and fine grained sandstone
on rounded and dissected uplands. Slope ranges
from 0 to 80 percent. Permeability is moderate
or moderately rapid. Mean annual precipitation
is 42 inches. Mean annual temperature is 52
degrees F.

Pope-Monongahela-Holly-Chenango Associates:
 The Pope series consists of very deep, well
drained soils formed in alluvium on flood plains.
Permeability is moderate or moderately rapid.
Slopes range from 0 to 4 percent. Mean annual
precipitation is about 48 inches and mean annual
air temperature is about 53 degrees F. near the
type location.

Hagerstown-Duffield-Clarksburg Associates:
 The Hagerstown series consists of deep and very
deep, well drained soils formed in residuum of
hard gray limestone. Slope ranges from 0 to 45
percent. Permeability is moderate. Mean annual
precipitation is 30 to 45 inches. Mean annual air
temperature is 45 to 58 degrees.





The Duffield series consists of deep and very
deep, well drained soils formed in residuum
from limestone bedrock. Slopes range from 0 to
35 percent. Permeability is moderate. Mean
annual precipitation is 40 inches. Mean annual
temperature is 53 degrees F.



The Clarksburg series consists of very deep,
moderately well drained soils formed in
colluvium, glacial till, or residuum from
limestone, calcareous and noncalcareous shale,
and sandstone. They are on uplands. Slope
ranges from 0 to 25 percent. Saturated hydraulic
conductivity is moderately low to moderately
high. Mean annual precipitation is about 43



The Monongahela series consists of very deep,
moderately well drained soils formed in old
alluvium derived largely from acid sandstone
and shale on terraces. Permeability in the
fragipan is moderately slow or slow. Slope
ranges from 0 to 25 percent. Mean annual
precipitation is about 45 inches, and mean
annual air temperature is about 51 degrees F.
The Holly series consists of very deep, very
poorly and poorly drained soils formed in loamy
alluvium on floodplains. Saturated hydraulic
conductivity is moderately high through high in
the mineral soil. Slope temperature is about 51
degrees F.
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inches, and mean annual air temperatures is
about 54 degrees F.
Mertz-Kreamer-Elliber Associates:
 The Mertz series consists of deep and very deep,
well drained soils formed in colluvial or glacial
material derived from limestone containing
various amounts of chert fragments. Slopes
range from 3 to 35 percent. Permeability is
moderately slow. Mean annual precipitation is
42 inches. Mean annual temperature is 52
degrees F.





The Kreamer series consists of very deep,
moderately well drained soils that formed in
colluvium or glacial material derived from
limestone. They occur on nearly level to
strongly sloping concave hillsides. Slopes range
from 0 to 15 percent. Permeability is moderately
slow I the upper part of the solum and slow in
the lower part. Mean annual precipitation is
about 40 inches and mean annual temperature is
about 51 degrees F. near the type location.
The Elliber series consists of very deep, well
drained soils formed in residuum weathered
from calcareous shale, siliceous siltstone, silty
chert, and cherty limestone. Slopes range from 3
to 50 percent. Permeability is moderate or
moderately rapid. Mean annual precipitation is
42 inches. Annual mean temperatures is 52
degrees F.

Weikert-Opequon-Klinesville-Edom Associates:
 The Weikert series consist of shallow, well
drained soils formed in material that weathered
from interbedded gray and brown acid shale,
siltstone, and fine-grained sandstone on gently
sloping to very steep areas on uplands. Slope
ranges from 0 to 100 percent. Permeability is
moderately rapid. Mean annual precipitation is
about 42 inches, and the mean annual air
temperature is about 52 degrees F.



The Opequon series consist of shallow, well
drained soils formed in material that weathered
from relatively pure limestone or dolomite on
gently sloping to very steep areas on uplands.
Slope ranges from 0 to 100 percent.
Permeability is moderate to slow. Mean annual
precipitation is about 40 inches, and the mean
annual air temperature is about 52 degrees F.
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The Klinesville series consists of shallow,
somewhat excessively drained soils formed in
residuum derived from red shale, siltstone, slate,
and fine-grained sandstone. They are on
dissected uplands. Slopes range from 3 to 80
percent. Saturated hydraulic conductivity is
high. Mean annual precipitation is 43 inches and
mean annual temperature is 53 degrees F.



The Edom series consists of deep and very deep,
well drained soils formed in material weathered
from interbedded shaly or platy limestone and
calcareous shale. Slopes range from 3 to 45
percent. Permeability is moderate to moderately
slow. Mean annual precipitation is 41 inches.
Mean annual temperature is 52 degrees F.

Prime agricultural soils are further described and
discussed in the Agriculture Resources Chapter.
Hydric soils are soils that formed under conditions
of saturation, flooding, or ponding long enough
during the growing season to develop anaerobic
conditions in the upper part.3 The Natural Resources
Conservation Service (NRCS) list the following soil
components with hydric soils in Juniata and Mifflin
Counties: Shelmadine, Andover, Atkins, Brinkerton,
Loysville, Purdy, and Markes. The presence of
hydric soils is one of the three wetlands indicators.
Soils are a prime consideration when evaluating the
feasibility of development plans. Slow percolation
rates for on-lot sewage disposal, shallow depth of
bedrock, and erodibility are limiting factors.

Natural Heritage Program
Western Pennsylvania Conservancy completed the
Natural Heritage Inventories (NHI) for Mifflin and
Juniata Counties in 2007 through the Pennsylvania
Natural Heritage Program. The inventories
document the unique plants, animals, natural
ecological communities, and other important natural
resources in the Counties. The inventories include
mapping, discussion of important natural resources
within the Counties, and prioritization of resources
for protection. The Natural Areas Inventory maps
for Mifflin and Juniata Counties are provided on
pages 3-25 and 3-26. Juniata County has 59
significant sites identified in the inventory and
Mifflin County has 66 as defined in Table 3-3.
3

http://soils.usa.gov/use/hydric/intro.html
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Table 3–3 - Juniata and Mifflin Counties
Natural Heritage Inventory Sites
Site Significance Category
Juniata
Mifflin
County Sites County Sites
Exceptional Significance
12
8
Sites
High Significance Sites
19
26
Notable Significance Sites
11
12
Locally Significant Sites
17
19

The Natural Areas Inventory maps illustrate that
although several of the NHI sites in Juniata County
are within State Forests and State Game Lands,
many are not. This is true for Mifflin County as
well, with the extensive ridge line of Jacks Mountain
cited as core habitat area with no public land
protection.
The resources outside of the
permanently protected lands are vulnerable to
degradation from development, logging, and other
manmade influences.

Wildlife Habitat
The extensive woodlands and waterways of Juniata
and Mifflin Counties sustain and provide critical
habitat for wildlife. These high quality ecosystems
provide food, shelter, and nesting areas for
mammals, birds, and fish. The Juniata Watershed
Management Plan lists the following terrestrial and
aquatic species as common to the watershed area.
Table 3–4 - Juniata Watershed
Terrestrial & Aquatic Species
PA Game Species
White-tailed deer
Wild turkey
Black bear
Gray squirrel
Eastern cottontail rabbit
Woodchuck
Fur-Bearing Species
Beaver
Muskrat
Red fox
Gray fox
Raccoon
Opossum
Skunk
Weasel
Coyote
Reptiles and Amphibians
Snakes
Turtles
Lizards
Frogs and Toad
Game Birds
Wood duck
American Woodcock
Common snipe
American crow
Mourning dove
Rock dove

Table 3–4, - Juniata Watershed, continued
Terrestrial & Aquatic Species
Non-Game Birds
Sparrows
Finches
Grosbeaks
Hawks
Eagles
Flycatchers
Woodpeckers
Swallows
Owls
Wrens
Vireos
Thrushes
Nuthatches
Chickadees
Fish
Carp
Minnows
Sunfish
Bass
Perch
Catfish
Trout
Shad
Source: Juniata Watershed Management Plan, 2000

An alliance of conservation organizations,
sportsmen, and wildlife professionals, working
under the administration of the PA Game
Commission are undertaking the Important Mammal
Areas Project. The project identifies sites of
important wild mammal habitat (IMA) to promote
protection of areas of high mammal diversity and
habitat areas that support species of special concern.
The Important Mammals Maps on the following
page locate the identified IMAs in Juniata and
Mifflin Counties. The major wooded ridges of both
Counties and the Central Susquehanna Valley IMA
along the Susquehanna River in Juniata County have
been identified as IMA’s. Although large portions
of these lands are within public lands other areas are
in private ownership.
The Important Bird Area Program administered
through the National Audubon Society works to
recognize areas that are important for bird
conservation.
The program promotes habitat
conservation efforts that will benefit birds and
biodiversity. Important Bird Areas (IBA) have been
identified for the Commonwealth and the maps on
page 6-8 identify IBA’s in Juniata and Mifflin
Counties. The Tuscarora Ridge IBA is located in
Juniata County and the Rothrock State Forest and
Stone Mountain IBA and a small portion of the Tall
Timbers, Snyder-Middleswarth Natural Area IBA
are located in Mifflin County. These areas are
forested ridges primarily within protected public
lands.
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Map 11 - Important Mammal Areas - Juniata County2

Map 12 - Important Mammal Areas - Mifflin County3
2

Important Mammal and Bird Area Maps. Juniata Count Natural Heritage Inventory. Pennsylvania Natural Heritage Program, 2007.
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Map 13 - Important Bird Areas - Juniata County2

Map 14 - Important Bird Areas - Mifflin County3

3

Important Mammal and Bird Area Maps. Mifflin Count Natural Heritage Inventory. Pennsylvania Natural Heritage Program, 2007.
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Water Resources



The extreme southeast corner of Juniata County
drains directly into the Lower Susquehanna
River Basin.



A slight portion of the far northeast corner of
Mifflin County drains into the Penns-Middle
Creeks Watershed which empties into the
Susquehanna River Basin.

Watersheds
A watershed consists of an area of land where the
total of surface and underground waters drain into a
single outlet or basin. The entire watershed outlet for
Mifflin and Juniata Counties is ultimately the Lower
Susquehanna River Basin via the Juniata River for
the majority of the two Counties.
The Juniata River watershed encompasses 12
counties and 3,400 square miles. Every municipality
within both Juniata and Mifflin Counties is
encompassed all, or in part in, the Juniata River
watershed. The Juniata River basin is composed of
many sub-basins. Watersheds larger than 50 square
miles for both Counties are described below:



The Juniata River Basin watershed directly
collects water through central Mifflin County
and just east of central Juniata County.



A small portion of south-central Mifflin County
and the vast majority of central and western
Juniata County drains into the Tuscarora Creek
Watershed Watersheds which empty into the
Juniata River Basin.



A small linear portion of south-western Mifflin
County and north-western Juniata County drains
into the Black Log Creek watershed which
empties into the Juniata River Basin.



The Cocolamus Creek watershed occupies the
majority of eastern Juniata County and drains
into the Juniata River Basin.



The Kishacoquillas and Jacks Creek watersheds
covers the majority of northern Mifflin County
with a total drainage area of 237,394 acres and
empties into the Juniata River Basin.



The westernmost portion of Mifflin County
drains into the Aughwick Creek in Huntingdon
County which empties into the Juniata River
Basin.



The far eastern border of Juniata County drains
into the Mahantango Creek watershed which
empties into the Lower Susquehanna River
basin.

Chapter 3 - 10

Over half of Mifflin County watersheds are
classified as “Special Protection Waters” under The
Pennsylvania Chapter 93 Water Quality Standards
classification. PA Code requires that the water
quality of Special Protection Waters be maintained
and protected against any use that would degrade the
water quality.
The Juniata Clean Water Partnership (JCWP), a
conservation organization dedicated to building and
sustaining local capacity through education,
assistance, and advocacy in order to enhance, restore
and protect the natural resources of the Juniata River
watershed has developed the Juniata Watershed
Management Plan, a plan to serve as a catalyst for
coordinated watershed restoration and protection
projects.

Rivers and Streams
Juniata River
The Juniata River is the primary physical and
economical connection not only between Juniata and
Mifflin Counties, but between eastern and western
Pennsylvania. The Juniata Rivers connects the
Alleghenies to the Susquehanna River across the
south central portion of the State. The river’s edge
in Juniata and Mifflin Counties has been developed
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over time with industry, multiple transportation
corridors, residential development, and other uses.
Public access to the Juniata River within the two
Counties is provided at nine public access sites,
providing only limited access to the river for
recreation and appreciation of its scenic qualities.
Public access to the many streams of the Counties is
even more limited. Landowners are seen as being
more reluctant of allowing public access to streams
on their property for fishing even though the
Pennsylvania Landowner Liability Act protects
landowners who make land and water areas
available to the public for recreation purposes.
The Juniata River traverses over 22.5 miles in
Juniata County and 41 miles in Mifflin County. The
river’s water quality classification is Warm Water
Fisheries. The majority of the river corridor is under
private ownership in both Counties and protection of
the river riparian corridor is fragmented. The Juniata
Clean Water Partnership developed the Juniata
Watershed Management Plan in 2000 to define
water-related conservation and restoration strategies
for the watershed. The Plan was developed with
three
principals:
grass-roots
involvement,
conservation, and stewardship.
There has been a recent resurgence of interest in the
Juniata River corridor with the annual Lewistown
Juniata RiverFEST celebration, the establishment of
the Main Line Canal Greenway and the Lower
Juniata Water Trail, the efforts of the Juniata Clean
Water Partnership, and other local initiatives to
reconnect to the river.

Rivers and Streams of the Counties
The Susquehanna River lies along the far eastern
edge of Juniata County for 0.75 mile, providing a
terrestrial link to the Susquehanna River basin
before the Juniata River reaches the Susquehanna
downstream in Perry County.
The other main stream corridors and tributaries to
the Juniata River include the Tuscarora Creek in
Juniata County and the Kishacoquillas Creek in
Mifflin County. The Tuscarora Creek enters Juniata
County from it western border with Huntingdon
County and flows centrally through the County from
west to east to the Juniata River south of Port Royal
Borough. Jacks Creek in Mifflin County flows east

to west from its source in Decatur Township to the
Juniata River south of Lewistown.
The
Kishacoquillas Creek flows from outside of
Belleville in northern Mifflin County, southeast
along the base of Jacks Mountain to the Mann
Narrows where it turns and flows south through
Burnham to the Juniata River in the center of
Lewistown. This 23-mile course flows through the
Big Valley and some of the most fertile farmland in
the entire Juniata River watershed. Because of its
proximity to highly productive farm fields as well as
urban industries, Kishacoquillas Creek is one of the
most pollution-stressed streams in the Juniata River
watershed.4
These three main stream corridors are classified as
Cold Water Fisheries by the Pennsylvania Chapter
93 Water Quality Standards which establishes
protected water uses. A detailed listing of Juniata
and Mifflin Counties’ river and streams and their
corresponding Chapter 93 Water Quality
designations are found in the tables on the following
page and the water resources of Juniata and Mifflin
Counties are illustrated on the Water Resources
Maps (page 3-27 and 3-28).
Four streams (34,283 acre watershed) in Juniata
County and 15 streams in Mifflin County are
designated as High Quality Watersheds. High
quality designation is defined as surface waters that
meet chemistry and/or biology criteria defined by
the Commonwealth.
Both Counties have a
significant amount of land within high quality
watersheds as well as a large number of streams with
this designation. In addition to surface waters,
ground water plays a significant role in the Counties
water resources. Many wells and springs serve the
residential, agricultural, and commercial needs of the
Counties. It is important to not only protect the
surface waters of the Counties, but also protect the
wells, springs, and ground water resources.
Both Counties have wild trout streams. Class A
Wild Trout waters, which are defined as streams that
support a population of naturally produced trout of
sufficient size and abundance to support a long-term
and rewarding sports fishery.5 Class A Wild Trout
4

Juniata Watershed Management Plan, Juniata Clean Water Partnership
(Huntingdon, PA, 2000), p. 34.
5

www.wildtroutstreams.com
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streams in Juniata County include Lost Creek,
Spectacle Run, and Willow Run and in Mifflin
County include Frog Hollow, Honey Creek, Tea
Creek, Long Hollow Run, Kishacoquillas Creek, and
Penn’s Creek.
Chapter 93 of the Pennsylvania Code provides
stream
classifications
and
the
following
classifications apply to streams of the two Counties
as defined in Tables 3–5 and 3–6.
Table 3–5 – Juniata County
Significant Streams
Main Stream/Water Uses
Tributaries/Water
Protected
Uses Protected
Juniata River
Lost
Little Lost
Creek/CWF
Creek/TSF
Big Run/CWF
Tuscarora
Horse Valley
Creek/CWF
Run/HQ-CWF
Willow Run/HQCWF
East Licking
Creek/HQ-CWF
Roaring
Run/CWF
Macedonia
Run/HQ-CWF
Muddy
Run/CWF
Horning
Run/CWF
Schweyer
Run/CWF
Doe Run/TSF
Locust
Run/CWF
Delaware
Creek/TSF
Sugar
Run/CWF
Susquehanna
West Branch
Quaker Run/CWF
River
Mahantango
Leiningers
Creek/TSF
Run/CWF
Source: Drainage List, Chapter 93 of the Pennsylvania Code



CWF - Cold Water Fishes: Streams that support
the maintenance or propagation, or both, of fish
species including the family Salmonidae and
additional flora and fauna which are indigenous
to a cold water habitat.



HQ-CWF - High Quality Waters, Cold Water
Fishes: Streams with surface waters having
quality which exceeds levels necessary to
support propagation of fish, shellfish, and
wildlife and recreation in and on the water and
have been designated a Class A wild trout
stream by the Fish and Boat Commission. High
Quality Waters are given “Special Protection”
under the States Antidegredation Laws. Their
water quality must be maintained and proposed
uses that would impact the stream are strictly
regulated by the PA Department of
Table 3–6 – Mifflin County
Significant Streams
Main Stream/Water Uses
Tributaries/Water
Protected
Uses Protected
Juniata
Kishacoquillas
Tea Creek/HQRiver
Creek/CWF
CWF
Honey Creek/HQCWF, MF
Buck Run/TSF
Hungry Run/TSF
Frog Hollow/
HQ-CWF
Jacks
Meadow
Creek/CWF
Creek/CWF
Furnace Run/
HQ-CWF
Sugar Valley
Run/CWF
Beaverdam
Run/
HQ-CWF
Wharton Run/
HQ-CWF
Shanks Run/
HQ-CWF
Musser Run/
HQ-CWF
Town Run/
HQ-CWF
Wakefield Run/
HQ-CWF
Carlisle Run/
HQ-CWF
Strodes Run/
HQ-CWF
Minehart Run/
HQ-CWF
Graneville Run/
HQ-CWF
Susquehanna Penns Creek/
River
HQ-CWF
Source: Drainage List, Chapter 93 of the Pennsylvania Code
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Environmental Protection.



TSF - Trout Stocking: Maintenance of stocked
trout from February 15 to July 31 and
maintenance and propagation of fish species and
additional flora and fauna which are indigenous
to a warm water habitat.



MF - Migratory Fishes: Passage, maintenance
and
propagation
of
anadromous
and
catadromous fishes and other fishes which
ascend to flowing waters to complete their life
cycle.

Riparian Buffer Corridors
Critical to healthy streams and rivers are the riparian
buffer corridors, the vegetated land contiguous to the
stream banks and riverbanks which protect the
watercourse and promote water quality. Riparian
corridors provide ecological benefits which include:



Stabilize Stream Banks – Deep-rooted
vegetation binds the soil along stream banks,
stabilizing the banks and preventing erosion
during periods of high runoff.



Improve Water Quality – Vegetation along
streams traps and treats sediment, nutrients, and
pollutants before they enter the stream or
groundwater.



Enhance Wildlife Habitats – Trees, shrubs, and
grasses along streams provide habitat, shelter,
and travel corridors for many aquatic and land
species.



Reduce Flooding and Sedimentation –
Vegetation retains stormwater runoff longer,
improves infiltration, and filters sediment from
flowing downstream during floods.



Keep Streams Cooler and Healthier – Shade
from riparian buffers cools the stream waters,
increasing the food, oxygen, and habitat for
aquatic life.



Enhance Scenery – Vegetation along streams
adds beauty and diversity to the landscape.

Juniata and Mifflin Counties have miles of streams
and rivers frontage that that could benefit from
enhanced riparian corridors. In addition to the
benefits listed above, studies show that riparian

buffers have a positive impact on property values.6
Anglers as well, know the value of shaded streams
which provides quality fishing habitat. Streams with
forested riparian buffers are as much as 10 degrees
cooler that streams through meadows which, is an
important habitat consideration for native brook
trout which require water temperatures below 68
degrees to survive.7 Forested riparian buffers should
be protected and promoted through land use
regulations and outreach to property owners.

Floodplains
Floodplains are lands contiguous to stream corridors
that are subject to flooding. The 100-year floodplain
is the base that the Federal Insurance Administration
uses for purposes of floodplain management
measurement. The 100-year floodplain is the area of
the floodplain that floods during events having
recurrence intervals of 100 years. Juniata County
has 15,240 acres of floodplain, or 6.2 percent of the
total County area. In Mifflin County 12,642 acres
are in floodplain or approximately 4.78 percent of
the County.
Floodplain areas should be protected due to their
important location adjacent to waterways and the
ecological benefits they provide.
Floodplains
provide areas for groundwater infiltration and
riparian buffer vegetation which stabilize stream
banks and filters sediment.
Additionally,
floodplains provide a natural reservoir for runoff and
carry flood waters and should not be developed or
built upon with structures that could diminish the
carrying capacity of the floodplain. Many municipal
ordinances contain provisions that regulate
floodplains and protect them as open space.

Wetlands
Wetlands are areas that are inundated or saturated by
surface or groundwater at a frequency and duration
sufficient to support, and that under normal
circumstances do support, a prevalence of vegetation
typically adapted for life in saturated soil conditions.
Wetland are identified by unique soils (hydric soils),
6

Schuler, T.R., Site Planning for Urban Steam Protection. Center for
Watershed Protection, Ellicott City, MD 1995.
7
Montgomery County Planning Commission, Benefits of Riparian
Corridor Conservation, Montgomery County, PA.
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by plants adapted to life in wet environments
(hydrophytic vegetation), and by the presence of
water (hydrology) during the growing season.
Wetlands should be protected for their numerous
benefits including filtering pollutants from
stormwater run-off, groundwater recharge, wildlife
habitat, flood and sediment control, and stormwater
management. They are essential to maintaining a
sound ecosystem. Wetlands identified through the
National Wetlands Inventory (NWI) mapping are
shown on the Water Resources Maps (pages 3-27
and 3-28). The NWI wetlands mapping provides
generalized locations for wetlands and should not be
used for regulatory or jurisdictional wetland
identification.
There is a total of 4,025 acres of NWI wetlands in
Juniata County and 2,962 acres in Mifflin County.
There majority of wetlands areas are associated with
the Juniata River in both Counties. Wetlands are
protected by State and Federal regulations.

Scenic Resources

Forest maps or mapping from the Juniata River
Valley Regional Tourism Plan. Three overlooks are
located in Menno Township with two on or near
Jacks Mountain and a third noted as a hawk watch
along the Link Trail on Stone Mountain within
Rothrock State Forest. One overlook is located in
Brown Township northwest of the intersection of
routes 655 and 322 on Kettle Road within Rothrock
State Forest. There is an overlook located in Bratton
Township along Longfellow Road on Blue
Mountain within the Tuscarora State Forest. There
are three overlooks designated in Bald Eagle State
Forest in Armagh Township, Mifflin County. One is
associated with the Mid-State Trail just east of
Route 322 and two are located on Red Ridge Road
on Thick Mountain.
The Juniata Watershed Management Plan noted
several outstanding and unique scenic features in the
two Counties. The features were initially identified
by the PA Topographic and Geological Survey
reported In Environmental Geology Report 7 (Geger
and Bolles, 1979). These scenic features include:



Hawstone Overlook – Juniata County –
Located in Milford Township, this overlook
is located on PA Route 333, east of
Hawstone village. This overlook provides an
excellent view of the Lewistown Narrows
and the Juniata River between Blue
Mountain and Shade Mountain.



Concord Narrows – Juniata County – This
water gap through Tuscarora Mountain is
located at the intersection of Juniata,
Huntingdon, and Franklin Counties on PA
Route 75. The gap is narrow and scenic
with Tuscarora quartzite of Silurian Age.



Mammoth Spring – Mifflin County –
Located in Armagh Township in the
Kichacoquillas Valley this spring is the third
largest in Pennsylvania and is the
headwaters of Honey Creek. From the head
of the cave, the spring rushes through a short
and primitive gorge for the first several
hundred yards of Honey Creek. Above the
mouth of the spring is a dry cavern. In the
early 1920’s these two caverns were open to
the public and called Alexander Caverns.
Because the caves have experienced

The scenic landscape of the two Counties is valued
by residents and visitors. The free-flowing clear
waters of the many streams and the wooded
ridgelines adjacent to fenced pastures create a
picturesque setting within a short drive from the
most populous communities of the area.

Mifflin and Juniata Counties’ mountains and ridges
offer tremendous views of the valleys and
surrounding landscape. However few designated
public areas exist to access this scenery. Mifflin
County has several designated scenic overlooks as
shown on the Assets Maps (pages 3-29 and 3-30)
which have been previously documented on State
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significant
vandalism,
the
current
landowners have sealed the dry cave
entrance, and the wet cave entrance is
forbidden.



Prayer Rock – Mifflin County – Located at
the crest of Jacks Mountain in Menno and
Oliver Townships, this overlook provides a
magnificent view of Kishacquillas Valley.
Massive outcrops of steeply dipping
Tuscarora Quartzite form the ridge. The
Mifflin County Federation of Men’s Bible
Classes erected a monument on this site.

The Lewistown Narrows corridor of Route 322 has
been identified as a potential Pennsylvania Byway.
Pennsylvania’s Byway designation is requested by
local communities seeking to highlight the six
qualities:
cultural,
historical,
recreational,
archaeological, scenic and natural qualities of a
corridor. The Pennsylvania Byways program
parallels Federal Highway Administration’s National
Scenic Byways Program. The benefits of becoming
a Pennsylvania Byway include:



Protect and enhance the visual quality of
designated routes;



Maintain byway resource qualities along
designated routes;



Educate residents and visitors about the
history and culture of the Commonwealth;
and



Promote tourism and enhance economic
development potential on designated
Pennsylvania Byways

Dark Skies
With woodland covering over half of both counties
and population centers generally concentrated in the
river and stream valleys, the dark night sky
undisturbed by artificial lighting is a significant
natural feature of Mifflin and Juniata Counties. Dark
skies contribute to the experience of nature by the
residents as well as for overnight visitors to natural
areas, providing opportunities to view the stars and
appreciate the darkness in a way that is no longer
available in more populated areas. Light pollution,
or excess light caused by artificial lights, has been

found to interfere with wildlife migrations, causes
adverse affects on human health and animal habitats,
and to obscure the night sky for urban residents,
while contributing to the demand for energy. Dark
skies are not only the byproduct of the protection
and preservation of open space in the Counties; they
are also an intrinsic attribute to rural character that
should be maintained.

Conclusions
Strengths
The natural resources of Juniata and Mifflin
Counties are critical to the quality of life that
residents enjoy. The abundant woodlands protect
the steep slopes of the Counties, stabilizing the soil
and minimizing erosion. These outcomes, in turn,
help to maintain the many high quality streams
found throughout the Counties. The woodlands
provide critical habitat for wildlife and are key to the
scenic beauty of the area. The floodplains and
wetlands found along the Juniata River and streams
are critical features that help to control flooding and
trap sediment and pollutants from reaching the high
quality waterways.
The easy access to natural areas and the abundance
of quality streams for fishing and forest lands for
hunting and hiking contribute to the rural character
that residents’ value. These abundant natural
resources provide the setting for recreation activities
and can draw visitors to the area.

Challenges
Maintaining the quality, accessibility, and extent of
these resources is the challenge facing both
Counties. Juniata and Mifflin Counties have yet to
experience the exponential growth and development
pressure that other counties throughout the
Commonwealth have experienced. Now is the time
to establish additional protected open spaces to
ensure a sustainable balance between the Counties’
populations
and
their
natural
resources.
Development, if not sensitively implemented or
directed by conservation-oriented regulations can
often result in negative impact on natural resources.
Both Counties have expansive areas of steep slopes.
Development that encroaches upon steep slope areas
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presents the potential for erosion which can
negatively affect the rivers, streams, and wetlands
with sediment. Key to protecting these water
resources is the protection and maintenance of the
wooded cover of the mountains and ridges and the
riparian vegetative buffers along streams and the
rivers.
Protecting the flora and fauna of Juniata and Mifflin
Counties is critical to protecting Pennsylvania’s
native biodiversity.
Our natural systems are
interconnected and human life depends upon the
functions of natural communities for our own well
being. Development and growth often results in
habitat fragmentation and loss of important natural
areas.
Protecting the forests, riparian buffers,
wildlife, birds, and the many pieces of the natural
diversity puzzle provides the basis for a healthy
atmosphere, water purification, pollination, and
other life sustaining functions that we depend on.
Water resources can be negatively affected by
development
if
surface
and
groundwater
resources are not protected. Pollutants and erosion
resulting from mans activities can adversely affect
water resources. Significant areas of the Counties
lie beyond a public sewer service area and depend
upon on-lot disposal of sewage.
The proper
installation and maintenance of these systems is
critical to protecting water quality. The soils of both
Counties are limited in their ability to support on-lot
disposal systems.

Opportunities
As the mapping of this chapter illustrates, both
Counties are fortunate to have abundant natural
resources. Juniata and Mifflin Counties should not
be content with the status quo, based on the visual
perception of vast resource areas. The extensive
public lands in both Counties protect a portion of
these natural resources but many areas of critical
resources are not permanently protected.
A
sustainable future for Juniata and Mifflin Counties is
dependant upon striking a balance between man’s
activities and protection of natural resources.
Without strategies for permanent protection these
resources are vulnerable to degradation and loss.
The Counties, working in partnership with the
municipalities, state agencies, and conservation
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organizations have the tools and critical insights into
resource conservation issues. Sound planning and
proactive conservation measures will go a long way
toward preserving these critical elements of the
Counties.

