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INTRODUCTION

The purpose of this literature review was to summarize the
published information of pertinence and specific to the New River Gorge
from Hinton, West Virginia to Gauley Bridge, West Virginia. The three
subject areas of geology, plants and animals were researched within
the time limitations and constraints of this project.

The primary emphasis was on literature in public, college and
university libraries in West Virginia. Limited contacts for literature
relating to the New River Gorge were made in Virginia, Maryland, Ohio
and the District of Columbia. Additional checks were made with some
state and federal natural resource management agencies operating in
West Virginia.

It is recognized that a satisfactory comprehensive literature review
will require additional searching in libraries and updating of existing
research studies.

The organization of this paper is to consecutively cover the topics

of geology, plants (botany), and animals (fauna).



HISTORICAL GEOLOGY

<sissibnian Period

- The oldest rocks expowed anywhere in the New River Gorge
fare from the Mississippian Period, which began about 345 million
;years ago. The beginning of this period is marked by the close
of the Acadian Orogeny. This orogenic disturbance caused a
Jmaﬁor uplift of the land masses to the east of West Virginia-
WV). Sediments washed in from this area settled in WV forming
he Devonian Strata which underly most all of WV.

During the early Mississippian, this area was sufficiently
affected by the Acadian uplift to cause a mixed, but predominantly
 nonmarine environment. The highlands east of WV were more or
 less steadily rising, thus furnishing a source of sediments for
,fthe basinal areas to the west. During the middle Mississippian
ﬁ the weight from the preceeding deposits caused a general subsidence
~ of the area, and a marine environment predominated. Subsequently,
f more deposits were laid down, and the seas again retreated from
 WV. The late Mississippian begins with this occurrence and marks
 the last time that the whole area was covered with a marine environ-
- ment.

The sediments laid down during the Iate Mississippian comprise

- the Mauch Chunk Group; they are nonmarine and are the oldest rock
strata found along New River. They‘are divided into four formations,
~ the Bluefield, Hinton, Princeton,.and Bluestone. The sediments

of the Late Mississippian are for the most part clastic, with sand

f gtone and shale predominating. Scattered thin coal seams occur,
but they are not of economic importance. The Bluestone formation

~at the top of the Miszsissippian is characterized by an abundance
 of bright-red shale that contrasts sharply with the sandstone,
’ f gray shale and coal of the overlying Pennsylvanian.
| As the Mississippian Period ended, West Virginia emerged and
~ became for the most part a land surface, thus subjecting the area
to erosion. Thus, most everywhere the Pennsylvanian lies uncon-
‘1 formably upon those of the Mississ sippian.
The mredomlnamt 1ife forms of the Mis s1n81pplan were the




wertebrates. Among the invertebrates, crinoids and blastoids
ached their climax during this period. Iacy bryozoa and spiny
yrachiopods expanded. Foraminifera became important for the
kfrst time. Gastropods and pelecypods were also important, and
ilobites were approaching extinction. '

Among the vertebrates, fish were less important than

in the Devonian but were still abundant. Among the Mississippian
~ fish were sharks who fed on crustaceans and were equipped with
teeth that could crush the shells of their prey. The principle
 1and animals were amphibians whose footprints have been found
in the terrestrial deposits, but remains of these are scarce.

: No important evidences of abundant forests have been found.
~ However, the land plants are believed to have increased in

{ abundance as time progressed from the Devonian through the Miss-
: ,issippian and into the Pennsylvanian when they played such an

if important part in the geologic history of the earth and the area
 of New River.

The Mississippian period lasted approximately 30 million

ff,years (Figure 1).

. Penngvlvanian Period

The Pennsylvanian Period began about 315 million years
~ ago and lasted approximatley 45 million years (Figure 1). The
 Pennsylvanian is particularly important because it was during
this period of extensive and luxuriant swamp forests that our

important coal deposits originated.

At the beginning of the Pennsylvanian Period, a mountain-
ous belt extending from Newfoundland to Alabama roughly occupied
the area some distance to the east of what is now the State of
WV. This highland formed the principal source of material for
the vast deposits of the State. The seas of the continental
interior withdrew at the close of the Mississippian time, thus
leaving the soft sediments exposed to rapid erosion. Erosion
cut many channels, some as much as 300 feet deep, and then the
first Pennsylvanian strata were laid down, burying the old erosion
surface at the top of the Mississippian.

A broad basin that included essentially all of WV and much
of the continental interior began forming in early Pennsylvanian




ktimewand continued throughout the period and into the Permian
period that followed. Subsidence was slow, and sediment from

the highlands was transported to the basin and deposited in large
deltas. The rate of depas&ion was egsentially the same as the
éubsidence so that only very occasionally did any of the area of
wv drop below sea level. It was essentially a low, swampy area,
close to but not below sea level, where lush green swamp forests
abounded at intervals over the surface of the deltas. As time
went on, the remains of these forests accumulated in stagnant
water to form vast deposits of peat that were subsequently
gradually altered by heat and pressure through the ages to form
“extensive coal deposits we know today.

Peat deposition was periodically interrupted by vast quanti-
ties of sand, gravel, silt, clay, and some calcareous material.
Thus were formed the immense thicknesses of sandstone, conglom=
erate, siltstone, and shale that, along with the coal seams and

a few limestone layers, make up the Pennsylvanian section.

Many of the sandstones, particularly the Salt sands of the Potts-~
ville, have formed impoirtant shallow reservoirs for oil and gas
production,

The various depogits occurred for the most part
in cycles, the marine limestone formed at times when the delta
surface was below sea level, the peat during long periods of
swamp conditions when little sediment. was.coming in from the
source to the east, and the clastic materials were washed in
at times of vigorous clastic supply to the deltas.

The Pemmsylvanian of WV has been divided into four main
parts that are from the bottom upward, the Pottsville Group,
the Allegheny Formation, the Conemaugh Group, and the Monon-
gahela Group. The Pottsville Group in turn consists of three
formations, which are in ascending order the Pocahontas, New
River, and Kanawha. The youngest rocks in New River are from
the latest formation of the Pottsville.

In describing the deposition of Pennsylvanian beds in WV,
the state should be divided into a Southern and Northern basin,
(the area of New River in the southern). During the time of
Pottsville deposition, the northern basin was more of a plat-
form receiving much less deposition than the deeper southern
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asin. See Figure 2.

i The Pocahontas Formation, the lowest unit of the Pottsville
fﬁ}bupy is known only in southeastern WV where it reaches a
réported maximum thickness of about 720 feet. It contains several
;impoftant coal seams, including the famous Pocahontas coals.

& The New River Formation extends gsomewhat further northwest,
into the northern basin but is important only in the southern
lﬁasin where it reaches a probable maximum thickness of 1,000
feet. A thickness of about 100 feet has been reported for
\Mineral and Grant Counties of the eastern panhandle. The New
River cbntainsg among others, the Taeger, Sewell, Welch, Raleigh,
Beckley, and Fire Creek coal seams. This formation has the most
exposure in the area of New River, and the coal seams have in
‘the past had a profound effect on the development of the New
River Gorge area.

The Kanawha Formation is extensively exposed in a belt
extending northeastward from the Kentucky line to the Deer Park
anticline in Randolph and Uphshur Counties. The outcrop belt
is about 50 miles wide at the Kentucky boundary and narrows to
about 12 miles in Upshur County. It reaches a maximum thickness
of about 2,100 feet in McDowell County.

Most characteristic of the life of the Pennsylvanian are
the fast growing,.soft tissued trees and other plants that formed
the vast swamp forests of this period. Perhaps nowhere else on
the continent were these more important than in WV, for it is
from these that almost all of the commercial coal deposits of
the state were formed. Although seed-bearing plants were present
the gpore bearing plants were more abundant. Ferns, horsetails,
rushes and the like, which we know only as relatively small plants,
commonly grew to large tree size. Conifers were still very
primitive, and flowering plants had not yet come into existence.

Primitive insects, including many of the largest known,
were abundant. Also important were the centipedes, spiders,
scorpions, and small land snailg. Fishes continued to be
important.

Invertebrate marine life continued in abundance. Most imp-
ortant were the brachiopods, lacy bryozoa, pelecypods, and



gastrapods. Foraminifera, mostly of very small size, were also
; abundant and are important in correlation of Pennsylvanian rocks
outside of WV. Corals and echinoderms were also present. Blastoids
died out in the Pennsylvanian.

The last deposits to be laid down in what is now the area of
 WV were during the Permian, which directly follows the Pennsyl-

- vanian. However, these rocks have long since eroded awayy leaving
only Pennsylvanian and some Mississippian age rocks exposed in the
‘area of thosercounties containing portions of the New River Gorge
National Park. A general stratigraphic column showing the relative
locations of each formation of the Pennsylvanian and Mississippian
Periods is shown in Figure 3. A more detailed discussion of the
specific rock strata along New River will follow in a section on

Stratigraphy.

New River=Mogst Recent Geologic History

The close of the Permian which also closed the Paleozoic
Era (Figure 3), was marked by the Appalachian Orogeny. Tremen-
dous earth pressures buckled and elevated the thousands of feet of
sedimentary rocks laid down during the Paleozoic Era into the
original Appalachian Mountains. Rivers were formed in these
mountaing and flowed down out of them. For more than a hundred

million years they flowed across these mountains until the moun=-

tains were nearly completely worn away. This duration of time
is recognized as the Mesozoic Era. After this wvast plain had
been produced, more earth pressures again elevated the whole
region into a great plateau. There was no buckling, just simply
the whole region was uplifted with the many rivers that had
worn it down still flowing across it's surface. However, this
plain was 1ifted higher toward the east, with the general surface
dipping to the west. As the land was being re-elevated, the
rivers which were carried upward had renewed cutting power and
began sawing their way downward through the rising rocks. This
caused the rivers to cut deep canyons and valleys down into the
plateau which has continued to the present day.

The New River remains as a remnant of one of those mighty
Rivers which helped to level the original Appalachian Mountains.

This ancient river(Teays River), was a thousand miles long
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and had its source near the top of the Blue Ridge in North
Carolina. From there it followed a northwestwardly course
acroés Virginia and into WV as far as Charleston and Nitro,
along the same route followed by the New and Kanawha Rivers
today. From Nitro it continued due west to Huntington and on
past Ashland, Kentucky, towards Portsméuth, Ohio, where it
swerved northward to Chillicothe,Ohio. There it swung west-
- wardly again crossing?lndiana and continuing across central
juikIlljm'o:‘is as far as the present Illinois wvalley. Then it
turned southward past St. Louis and entered a northern arm
~of the Gulf of Mexico, which extended up what is now the lower

Mississippi Valley.
. | This ancient river which helped to wear down the driginal
~ Appalachian mountains developed a meandering course as it
- flowed westwardly across the great plain which it helped to
. create. When the Appalachian plateau and its rivers were
 uplifted, the rivers maintained their meandering direction.
. This twisting and turning of the rivers course is an indication
that it once flowed across a great plain.

The Teays River went out of existence during the Great
Ice Age, and was replaced by the Ohio River as a result of
the glaciation. When thekglacier spread southward from Canada
it moved entirely across the lower half of the river between
Chillicothe, Ohio and its mouth below St. ILouis. Meanwhile,
the upper half of the Teays was blocked by the ice fronf@ which
stood like a towering dam across its valley at Chillicothe.
This immense wall of ice caused the water of the river to
become impounded like a lake some two hundred miles long, ex-
tending from Chillicothe across the remainder of Ohio and two-
thirds of the distance across WV to about as far as Hawks Nest
State Park. The water level rose until it found an overflow
point at the lowest point on the lake rim, which happened to
be near Portsmouth, Ohio. Here, the overflowing lake followed
a westerly route toward Cincinnati and along the southern
borders of Indiana and Illinois to the Gulf of Mexico. This
new course then became established as the lower part of the

Ohio River.




The Teays Lake remained in existence for about 25,000
years. After the Teays Lake became drained, the Teays River
did not return to that portion of its wvalley between Nitro
and Huntington. Instead, it is believed to have been diverted
by piracy of a small stream which entered the Ohio River at
Point Pleasant, West Virginia. By headward erosion this stream
extended its course toward Nitro, cut a water gap through the
high ridge there, and diverted the river through it toward Point
Pleasant, thereby forming the lower course of the Kanawha River.
In this way the upper portion of the Teays River (New-Kanawha),
became a tributary of the new Ohioc River.

The long history of the Teays River is somewhat more
complicated than the above description, but the major events
affecting its history have been covered. The changes which
occurred during the Ice Age, converting a section of it into a
lake, and its final elimination as a great river, took place
over a long period of time = perhaps several hundreds of
thousands of years. VWhile the lower half of the river was
being overriden and buried by the ice, and its mid section
converted into a lake, the headward portion continued to flow
down to the lake without interruption. This headward portion,
from North Carolina to Nitro, still flows today an the New and
Kanawha Rivers.

Numerous popular articles have referred to New River as
“the oldest river in the world”, “oldest river in North America”,
etc. These claims seem to be circumstantial and unproven.
Fridley {(1950) stated that New River "is one of the oldest streams
draining the Appalachian Highlands.

This summary utilized the following as primary sourcess

1. Cardwell, Dudley H. 1975. @Qeologic History of West Virginia.
2, Fridley, Harvy. 1950. The Geomorphic History of New-Kanawha.

3. Janssen, Raymond E. 1973. Earth Science -~ A Handbook on the
Geology of West Virginia.




Table of Ages (modified from several recent sources)

Period ) Duration* Began** Ended**
Quaternary 2.5 2.5
Tertiary 63.5 66 2.5
Cretaceous 69 135 66
Jurassic 50 185 135
Triassic 40 225 185
Permian 45 270 225
Pennsylvanian 45 315 270
Mississippian 30 345 315
Devonian 60 405 345
Silurain 25 430 405
Ordovician 70 500 430
Cambrian 100 600 500
Ante-Cambrian 400 1,000 600
First evidences of life known 3,200
* Millions of years. ** Millions of years ago.

Figure I
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ECONOMIC GEOLOGY AND STRATIGRAPHY

New River arises in the Blue Ridge Mountains of North Carolina
1d enters West Virginia at the southeastern corner of Summers
Jounty. It then winds northwestward for 89 miles to its junction
with the Gauley to form the Kanawha River. In West Virginia it
forms the boundaries of, or Fflows through Monroe, Mercer, Summers,
aleigh and Fayette Counties.
For the first 38 miles in West Virginia, the exposed strata
are red, green and medium-gray shales of Mississippian Age. The
Mississippian section consists of the Bluestone, Hinton and
luefield Formations of the Mauch Chunk Series. The Mauch Chunk
Series of the Paleozoic Era was formed between 325 and 335 million
years ago. The Mauch Chunk ranges from 2200 to 3450 feet in thick-
ness. They contain approximately 31 % sandstone, 62 % shale, 7 %
‘limestone and less than 1 % coal. In this area of the Gorge, the
valley is wider and its walls are less steep than those found a
few miles down river in Fayette County where the more resistant
Pennsylvanian sandstones are present. These Mauch Chunk shales
are in evidence as far down river as the mouth of Manns Creek.
Above the Mississippian age shales lie the sandstones and
coal seams of the Pennsylvanian (prominent in Fayette County).
The Pennsylvanian section contains the Pocahontas, New River and
Kanawha Formations of the Pottsville Series which was formed
300 o 325 million years ago. In Fayette County, the Gorge is
often less than 3500 feet wide and the river is from 1400 to 1500
feet below the tops of V-shaped walls. These walls, from the
river upward, consist of a talus slope, two massive sandstone
ledges (Lower and Upper Nuttall Sandstones, each ranging in
thickness from 40-110 feet), and a second talus slope which leads
to the remnants of the Allegheny Peneplain. In the lower +talus
slope are three minable coal seams, the Pocahontas No. 3, Fire
Creek and Sewell. All have a bright lustre and columnar structure.
All are low in ash, sulphur and volatile matter, but are high in
fixed carbon.




Geologically, the Fayette County section of New River dates to
the Carboniferous Age, and is one of the oldest through which any
iver flows. The river gradient through most of Fayette County
verages 17 feet per mile. The meandering of New River was
established during the Permian Age. Successive uplifting near the
j,ndkof the Permian and during the Cretaceous resulted in increased
erosion and the continual deepening of the Gorge. This erosion
;formed the Schooley Peneplain which was in turn uplifted during the
imertiary Period causing an ever deerening of the Gorge which exposed

the coal geams.

The existence of coal in this area was generally unknown until
shortly before the C & 0 Railroad was constructd along the New River
Gorge in the 1870°s. William B. Rogers of the old Virginia Survey,
in his annual report of 1840, stated that Formation XII or the
Pottsville Formation contalned important coal beds over a wide area
along New River. He also assigned the Sewell Coal, which was then
being mined on Sewell Mountain to a place in his No. XITI series.

Iater in 1868 Howell Fisher analyzed the potential for water
power development at Sandstone Falls. Fisher also studied the
feasibility of iron manufacture based on the local existence of
high quality coal, iron and limestone. Thomas S. Ridgeway reported
on all the minerals along the C & 0 Railroad with particular emphasis

on coal. 1In 1870 the Quinnimont Charter Ozk and Iron Company was
organized to build and operate an iron furnace. The furnace was
completed and operated for three years.

Similarly, the Longdale Iron Company opened a coal mine and
built coke ovensg at Sewell in 1873. The 196 "bee hive" coke ovens
provided coke for the company®s iron furnaces at Longdale, Virginia.

The construction of the C & 0 Railroad initiated the economic
- coal mining boom on New River. The Greenbrier Independent newspaper
carried the following article which described the completion of the
railroad. "On January 29, 1873, the last spike was driven on the
New River bridge at Hawk®s Nest, and the special Richmond train of
President Wickham proceeded westward to Charleston and to Huntington.

yflAt Charleston the event was celebrated by appropriate display of
7;:Speechesg terminating in a great display of fireworks. At
Huntington the union of opposing waters by bands of steel was
celebrated by pouring into the Ohio a barrel of James River water
brought from Richmond.”
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The pioneer coal operators of the New River Gorge area were
John Nuttall, John Cooper, David T. Ansted, Colonel George W.
Imboden, William N. Page, William H. Holland, and Colonel Jogeph
L. Beury. ’

: The stratigraphy of New River Gorge is geologically complex.
The following table gives the generally accepted classification of
the rocks, with minimum and maximum thicknesses in feet of the
formations designated, the former dimension prevailing in the
northwest margin of Fayette County and the latter, in the

southeast border:

Age. Period. Series,
Quaternary Recent. Present Surface IFormation,
[Allegheny (200-200 feet)
Ponnsylvaninn | Potisville (1850-3270 feel)
(2”5’0_347“,) { Kanawha Group (1100-1875 feet)
| New River Group (600920 feet)
l Pocahontas Group (50-475 feet)
Paleozoie < Mississippian Mauch Chunk (500-2500 fee()
! . :
(2850-7145") (1100-30757) 4 Greenbrier Limestane (150-950 foet)
. [ Pocono Sandstones (450-625 feel)
v [
Devonian 1 Catskill (700 feel)
(700") [

I. C. White further divided the Pottsville Series in West
Virginia as follows:

i Homewoad Sandstone

] [ Beaver | Staze.
[ UGpper {1 (Kanawha) { Mereer Stacoe.
[ Group. [ Connoquencssing Sand-
'1 | stone Stage,
| [ Nuttall Sandstone,
Sewell Coal,
Pottsville » [ New Raleigh Sandstone.
Series. ... ........ }v Middle ! River fl (I,J’:".‘Ill"]‘fy ol :
| Group. unnimont. Sandstone
, [ Girouy | and Shales
l [ ire Creek Coal,
| { Flattop Mountain Sand-
’ ’ | stonoe,
: [ Poca- | Pocahontas Coalg,
s Lower 7 hontas 1 Nos. 6,5, 4,2 2 and 1,
| Group. | with infervening sand-

stone and shales,
[ Pocahontay Sandstones,

A general geological section of the Pottsville Series for
southern West Virginia which focuses on the stratigraphy of New

River is as follows:




Thickness.  Tolal.
Ifeet, FFeet.

Coal, Gilbert, multiple-bedded, sofl,
fas, colummnar {ype, not mined
commeareially in State; important
seam in western Wyoming County
and in Fayette and Nicholas. .. ... 0

Shale, sandy, lentienlarv.... ... .. .. ... 0

Sandstone, Dotson, current-hedded, me-
dinm-grained to coarse, frequently
pebbly, making great coliffs along
N. & W. Ry. zrade between War
ltagle and Wyoming Station (for-
merly Dotson): same as Bearwal-
low Conglomerate of Tazewell Fo-
lio, U. 8. deological Survey;
coarse, brown, and [riable in Ra-
Teigh and Fayette. . ... ... .. ... 75 t0 125 1955

Coal, Douglas “A”, observed only in
southern McDowell, ..., .. . . . Tto 0 1055

Shale, sandy, lentlicular...... ... .. 50 to 10 1965

Coal, Douglas, generally single-hedded,
soft, columnar type, mined com-
mercially al Douglag Station, Me-

Dowell  County, and camoe as
“Kidd” seam of Herberton, Tray-
elte...............

Fire clay shale, sandy

Sandstone, Lower Dotson, heavy (o
current-bedded, sometimes  can-

,sz]mnvrahic, grayish-white to brown,
friable, making great vertical cliffs
along banks of Clear Fork and on
down Guyandot River, to Justice
in Wyoming County....... .. .. .. 50 to 100 2075

Shale, Douglas, dark, sandy, laminated,
with  marine or brackish-water
fossil fauna at bawe,.... ... .. . . .. bto 15 2000

Coal, Lower Douglas, multiple-bedded,
<ofl, gas; columnar Lype, not mined

to 4 1824
lo & 1830 957

1io 5 14970 1407
Oto 5 1975

commercially jn Sfate........ . .. . l1to & 2005
Shale, gray and sandy............ . . 1to & 2100 1300
New River Group (1030 feet)
Sandstone, Upper Nuttall, massive {o
heavy and current-bedded, gra yvigh-
white to brown, conglomeratic in
MeDowell, where it forms eliff be-
tween Panther and Douglas Sia-
tion. same as Panther Sandstone
of Wyoming-MeDow o]l Report.... 10010 50 21580
Shale, davk, sandy.............. ... .. 0to 7 2157
Coal, laeger “B"”, multiple-hedded, aofl,
aas, columnar {ype, observed only
on headwalers of Panther (eek,
MeDowell Counly, not mined econ-
mercially.............. e 0to 3 2160 60’




Sandstone, Lower Nuttall, “Upper
tacger”, massive, medinm-grained,
gray to brown, malking clifls 175
feet above Tug ork, at lacger,
MeDowell County., oo,

Coal, tacger “A"”, slaty and sulphurous,
observed only on headwalers of
Panther Creck, MeDowell County

Shale, Upper laeger, dark, argilla-
ceous, laminated, with plant fossils
Al hase oo

Coal, taeger, genevally double-hedded;
soft, colwmmmar, mined locally at
Tacger, McbDowell, 100 feet above
N.o& W, Ry. grade, apparently
e a4y Hughes Ferry Coal of
IKanawha Valley........o . ...

Shale, sondy. oo oo o

Sandstone, Middle laeger, massive,
eravish-white, medium-grained to
coarse, formg cliffs at Iaeger, Me-
Dowell. oo oo oo

Coal, Lower faeger, double-bedded,
coft, colummnar, not mined com-
mereially in State........ ... ...,

Sandstone, Lower laeger, massive,
grav o and bhrown, medium-grained,
MiCACCOUS. oo an. . e e

Shale, Lower laeger, dark-gray, argil-
laceons, Taminated. ... o0 00 ...

Sandstone, Harvey Conglomerate, cur-
rent-bedded to massive, conglom-
eralic, medinm-grained 1o coarse,
gravish-white to brown, lenticular,
forms greatl cliffs near ridge suam-
mits, 14 mile southwest of Pando
and

mile N. 60° \W. of lnglish,
McDowell County................
Shale, Sandy Huff, davk-gray, argi
laccous, Taminated, eropping flush
with N. & W, Ry. grade, just be-
low mouth of Sandy Hulf Branch,
MeDowell County. ... ... ..
Coal, Castle, multiple-bedded, soft,
columnar, drregular, not mined
commeoercially, ..o oo,
Sandstone, Guyandot, massive, cur-
rent-bedded, often conglomeratic,
medinm-grained (o coarse, lenticu-
Iar, prayish-white, forms  great
clifts in Favelte, Raleigh, Wvo-
ming,  McDowell, and Mercer
Couniies, and bed of New River
al. Gauley Station, C. & O. Ry,

Thickness.

Irect.

30 to

30 to

0to
0 to

20 to

20 to

125 to

0to

50

G0

s Rhey]

40

25

10

-18=

Total.
Feet.

2210
2210 507

2270

65’

9990 47’

2455 1357
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Thickness.  Total.

IFeet. Feet.

Shale, sandy, and dark............... 0to 5 . 2535
Coal, Sewell “B”, multiple-bedded, soft,

columnar, attains minable dimen-

sions only in southeastern Wyo-

ming and McDowell Counties, er-

roneously correlated wilh Iaeger -

soal on pp. 251-2 of Vohune T1(A) 0to 5 2540 857
Shale, sandy, flagey, laminated....... 10to 24 2564

Coal, Sewell “A", double-bedded, soft,

columnar, not mined commercially

in State.. .o o o 0lo 1 2565 25’
Sandstone, Lower Guyandot, massive

to current-bedded, medium-grained,

gravish-white, lenticular, forms

cliffs in Wyoming, McDowell, Ra-

leigh, and Mercer Counties....... 0to 50 2615
Shale, Hartridge, dark, with plant fos-

sils and in IFayetie often carrying

fresh-  or brackish-water fossil

shells. o Oto b 2620
Coal, Sewell, generally double-bedded,

soft, columnar, mined commaer-

cially in FFayette, Raleigh, and Me-

Dowell; in latter county known lo-

cally as “Davy” bed............. 0to 10 2630 1%
Shale, gray, sandy, lenticular........ 40to 5 2635
Sandstone, Welch, massive o current-

bedded, grayish-white, lenticular,

forms great cliffs along Tug [Fork

between  Weleh and  Roderfield

and My IFork near Bradshaw, Mec-

Dowell County................... 0{o 50 2685
Shale, dark, argillauceous, lenticular. .. 0to 5 2690
Coal, Welch, multiple-bedded,  soft,

columnar, mined commercially at

Hemphill, Premier, Coalwood, 1

mile cast of Ritter and 1.5 miles

southeast of Beartown, McDowell

Coumnty. oo e Nto § 2605 65’
Shale, gray, sandy................... Olto 5 2700
Sandstone, Upper Raleigh, heavy to
' crrent-hedded,  grayish-white o

brown, forms great cliff< in, Fay-

ctie, Nicholag, Raleigh, Wyoming,

and McDowell, ..o oo oo, 50to 75H 2775
Coal, Little Raleigh “A’, not mined

commerecially......... e 0io o 2778
Shale, sandy, lenlicwlarv...... ... ... 0lo 25 2307
Coal, Little Raleigh, multiple-hedded,

soll, columnar, known as “Snake

Root” hed of McDowell County,

not mined commercially in State. 4to 2 2805 1107
Shale, sandy, lenticular..... vevev.... 1bto B 2810
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Thickness. Total.
Ifect. Feet.
Sandstone, Lower Raleigh, massive to
current-bedded, lenticular, promi-
nent clitf-maker in IPavette and
Raleigh Counties.....o. . . .. ... 100 to 50 2860
Coal, Beckley “Rider”. ' Gto 2 2862
Shate, dark-gray, argillaceons, lenticu-
L 0to 17 2879
Coal, Beckley, mnultiple-bedded, soft,
columnar, mined commuercially in
aleigh and MceDowell Counties,
same as “Wapr Creek” bed of lat-
ter area; known as “Slab Fork”
and “Winding Gulf” seams in for-

DT e 0to 19 2889 84
Sandstone, Quinnimont, lenticular. ... 0to 66 2955

Shale, Quinnimont, dark-gray, siliceous

Lo areillaceous, laminated, lenticu-

Jar. 0to 35 29490
Coal,” Fire Creek, “Quinnimont”, mul-

tiple-bedded, soft, colummnar, mined

commercially in Fayetie and RQa-

leich; same as locally known as

“Lower Beckley” al Slab Fork, lat-

ter county ..o 0Oto 5§ 20905 1067
Shide, =andy, with sandstone Javers.. 10to 28 2023

Coal, Little Fire Creek, mulliple-bed-

ded,  soft, columnar, not mined

commercially in State............ 0to 2 3025 307
Sandstone, Pineville, massive to cur-

rent-bedded,  forming  sheer  cliff

abmoxt 100 feel on Guyandol River

at Pineville, Wyoming County.... 501{o 65 3090
Shale, sandy. .o oo o Oto 5 3095
Coal, No. 9 Pocahontas, multiple-hed- _
ded,  soft, columnar, not mined
commercially in State........... Oto 5§ 3100 5
Shate and sandstone mixed. ... ..., Oto 28 3128

Coal, No. 8 Pocahontas, impure, soft,
columnar, not mined commercially
i Stade. oo Oto 2 3130 307
Pocahontas Group (720 feet)
Sandstone, Flattop Mountain, massive
to current-hedded, medium-grained,
micaceous, bluish-gray to brown,
capping ridge summit of Tlattop
Mountain  at  Coaldale, Mercer
COounty o 20 to 50 3180
Shale, Rift, dark-gray, with argilla-
ceogus and siliceous lavers, crop-
ping in bed of Big Creek at Rift,
Mcehowell County.........o....... 30 to 17 3197
Coal, No., 7 Pocahontas, multiple-hed-
ded, soft, columnar, not mined
conmuerelally in State............ 0to 3 3200 70
Shale, gray and sandy............... 0to 3205

o1



Thickness.  Total,
Ireet. 1feet.

Sandstone, Pierpont, heavy (o current-

bedded, medium-grained, hard, mi-

caceous, bluish-gray (o lighi-gray,

- making great cliff flnsh with Vir-

finian Ry, grade 14 mile southeast

of Pierpont, Wyoming County.... 40lo 60 3265
Shale, sandy, alternating with sand-

stone..... oo, e Oto 35 . 3300
Shale, Royal, bulf, sandy, with fresh-

or brackish-water fossil fauna in

Raleigh. TIravette, and Mercer

Countlies.......... e Oto b 33056
Coal, No. 6 Pocahontas, multiple-bed-

ded, sofl, columnar, mined com-

mercially in Mercer Counly and

just below Rainelle, Favetie. .. .. 0to & 33
Shale, sandy...... P 0to 5 3
Sandstone, Eckman, massive {o cur-

reni{-bedded, medium-grained, bufl

to bluish-gray, once rquarried in

hill due east of Kekman, McDowell

County; often euls out the No. b

and No. 4 Pocahontas Conls...... 40 to 67 AVR2
Coal, No. 5 Pocahontas, multiple-boed-

ded, soft, columnar, not mined

1n 110

comniercially in State........... 0to & 2287 77
Shale, sandstone, and dark shale, with
plant fossils abundant........... 0to 20 3407
Coal, No. 4 Pocahontas, multiple-hed-
ded, soft, columnar, mined com-
mereially on Elkhorn Creeck and
Tug Fork, McDowell County..... Ofto 8 NERES 287
Shale, sandv. .. ... i 0Oto b 3420
Sandstone, Upper Pocahontas, massive
to heavy-bedded, mediuvm-grained
to ecoarse, quarried at Pocahontas,
' Virginia. ... o 25to b5 24TH
Coal, No, 3 Pocahontas “Rider”, not
mined in State. ... o 0oL 2to0 0 A5

Shale, dark, with plant fossils abun-

dani, and fresh- or brackish-water

fossil fauna veported on Piney

Creelt, Raleigh County.. ... ..... Nio 10 3485
Coal, No. 3 Pocahontas, multiple-bed-

ded, soft, columnar, mined exten-

sively in MeDowell, Mercer, and

Wyoming Counties,.............. 0o 15 an0n N
Shale, gray and sandy, ... .. ... ... Dto 10 3510
Sandstone, Lower Pocahontas, gener-

ally massive, medinm-grained,

when shaly often ecarries 18”7 to

24" of slaty coal (No, 2 Pocahon-

tas “A”) near middle..... o000 0to 50 3560
Shale, gray and sandy............... 0Oto 8 3568
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Thickness,  Total.

Irect. Feet,
Coal, No. 2 Pocahontas, multiple-bed-
ded,  soft, columnar, not mined
commercially in State............ Oto 2 3570 70’
Shale, gray. oo o i Oto 5 3575

Sandstone, Vivian, massive, bluish-

sray, medium-grained, lenticular,

gquarried at Kast Vivian, McDowell

County. ..o 0to 29 3604
Coal, No. 1 Pocahontas, generally sin-

alecbedded,  soft, columnar, not

mined in State. .o L. 0Oto 1 3605 35’
Sandstone, Landgraff, massive, bulf,

medium-grained, micaceous, quar-

ried at  Landgraff, McDowell

Counly. ..o . 0to 20 3625
Coal, Landgraff, solt, columnar, not
mined in State....o oo L L Oto 1 3626 21"

Sandstone, Keystone, massive, buff,
medinm-grained, micaceous, mak-
ine ¢lifft 8 (o 10 foet above N. &
W Ry, grade at Keystone Station,

McDowell County. ... ... ... .. 0to 23 3649
Coal, Keystone, impure, not mined in

Stade. oo 0Olo 1 3650 24!
Shale and sandstone.... ... ... ... ..., 10to 15 3665

Shale, North Fork, black, with thin

Tenses (17 to 2) of iron ore, car-

rving fresh. or brackish-water fos-

sif fauna, crops tlush with N, & W.

Ry. grade at North IForl, McDow-

ell Counly, and in same railroad

erade at Matoaka................ 510 10 A6T5
Coal, Simmons, sofl, columnar, crop-

ping in public road just north-

west of Simmons Station, Mereer

County. ... 0to .1 3676 26’
Shale and sandstones, alternating. . .. 010122 ATUS

Coal, Squire Jim, mulliple-bedded, soft,

colmmmnar,  observed  only  near

Squire Jim, MceDowell Couniy. . .. Oto 2 3800 1247
Shale and sandstone to top of Missis.

sippian, or red shales of Mauch

Chunk. . ... o ., 0to 50 3860 507

Beneath the Pottsville Series lies the Mauch Chunk Series
whose features of a geological section are described below. The
longest exposure of the Mauch Chunk occurs in the extreme southern
point of Fayette on the northeast hillside of New River. Here
about 1200 feet of Mauch Chunk outcropping occurs above the
riverbed while there is probably an equal thickness lying below
the riverbed on down to the top of the Greenbrier Limestone. The
following is a general section of that portion of the Series
expoged at this point in Fayette County:
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General Section of the Mauch Chunk Series,

Thickness, Total.
I'eet, oot
Red and green shales, alternating with
arcenish-gray to brown, micaceons
sandstones.. oo oo o 0 L 200 10 375 nTh
Sandstone,  Princeton Conglomerate,
massive, gravish-white, vory peb-
bly, making great eliffs  along
Meadow  Creek, and quarried 0.4
mile  southward  from  Meadow-
hridge (Chute PO Lo ... S0 to 75 450
Shale, wvay oo oo 10 to 14 464
Limestone, Terry, carrying marine
fossils. .. ... o 1 463
Red iind green shales, allernating with
greenish-gray {o brown micaccous

sandstones, .. 0000000 SO0 to 735 1200
Interval below drainage to hase of

Series or top of Greenbrier Lime-

stone, estimated., ... ... .. ... .. .. 1000 f0 1300 anm

Recent studies by the United States Geological Survey
correspond closely with stratigraphic information developed
by thé West Virginia Geological and Economic Survey for New
River in 1919. An "open file" series of maps includes a
detailed stratigraphic cross section running lengthwise through
New River Gorge. This cross section is shown in the following
figure.
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The major "formations” and their respective strata are given
the following descriptions by the US Geological Survey.

f About 4,200 feet of sedimentary rocks of Late Mississippian

bo Middle Pennsylvanian age crop out in the New River Gorge Area.
The basal 1900 feet of the exposed beds represent near shore, swamp,
intertidal, and marine deposits that are assigned to the Bluefield
and Hinton Formations and to the Princeton Sandstone of ILate
Mississippian age and to the Bluestone Formation of ILate Mississippian
nd Barly Permsylvanian age. Outcrops of these formations are
principally in the southeastern part of the area and, to a limited
;gxtentg.northwestward along the lower valley slopes bordering the
New River and its tributaries in the central part of the area. The
remainder of the exposed stratigraphic section consists mostly of
continental coal=-bearing rocks of the Pocahontas, New River, and
Kanawha Formations of Early to Middle Pennsylvanian age. These
rocks cap hilltops in the southern part of the area and, as a
;fesul% of a northwesterly regional dip, comprise the entire exposed
‘section in the northern part.

Bluefield Formation- The oldest exposed rocks in the Gorge area
are grayish-red, greenish-gray, and gray calcareous shale that occur
“in the uppermost part of the Bluefield Formation. A maximum of 25
feet of the formation is exposed and possibly another 900 feet of
similar lithology interbedded with lesser amounts of sandstone,
siltstone, and limestone are present in the subsurface.

Hinton Formation= Outcrops of the Hinton Formation are
dominated by grayish-red, partly calcareous shale and siltstone.
Also present are several intercalcated sandstone beds, minor
amounts of medium-gray and greenish-gray shale, fogsiliferous
limestone and calcareous shale, and a few thin beds of coal or
carbonaceous shale underlain by rooted underclay. The Hinton
Formation ranges from about 950 to 1150 feet in thickness in the
southern part of the Gorge area.

The Stony Gap Member at the base of the formation is commonly
quartzose, highly resigtant, and about 100 feet thick, including
as much as 25 feet of grayish-red or greenish-gray shale. This
member forms prominent cliffs and rapids along New River near
Hinton. An abandoned quarry in the Hinton quadrangle appears to
have been the source of riprap for road construction.




The Hinton Formation also includes the thickest and most wide=-
ead limestone bed in the Gorge area=- the Little Stone Gap Member

-
‘Avis Limestone of Reger (1926). It consists of as much as 55
get of argillaceous limestone and calcareous shale and contains
bundant marine fossils including brachiopods, pelecypods,
agtropods, and bryozoans.
k Bluestone Formation= The Bluestone formation includes six
Jlﬂely recognized members that total about 650 feet in thickness.
he Pride Shale Member, at the base of the formation ranges from
aﬁouﬁ 40 to 120 feet in thickness and consists principally of
dark-gray evenly bedded shale that grades locally to silty shale
or interlaminated siltstone and shale. Basal beds of the member
may include partly calcareous greenish-gray and grayish-red shale.
The overlying dark=-gray shale beds commonly contain pyrite and
ironstone nodules and lenses. Marine fossils including brachiopods,
pelecypods, gastropods, and cephalopods occur locally in the member.
' The overlying Glady Fork Sandstone Member varies from silty
ffipplembedded sandstone to coarse conglomeratic sandstone. It
ﬁébmmonly consists of light-gray, fine- to coarse-grained, thin-
bedded to massive sandstone. Conglomerate is diverse in composition
but consists primarily of well-rounded to angular fragments of
quartz, shale, siltstone, limestone, chert, and siderite. The
member ranges from 0-100 feet or more in thickness.

The gray member of the Bluestone Formation is a wedge of
interbedded shale, sandstone, and siltstone with a few thin beds
of underclay and coal. It is restricted to the southeastern part
of the New River Gorge area?‘where it attains a maximum thickness
of about 200 feet.

The red member of the Bluestone Formation is principally
grayish-red partly calcareous shale, siltstone, and sandstone.
Also present are greenish-gray to medium gray shale, siltstone,
sandstone, and a few thin beds of argillaceous limestone, rooted
underclay, and carbonaceous shale. The red member is as much ag
250 feet thick in the southeastern part of the Gorge area and thins
northwestward to about 20 feet. The grayish-red beds in this
- member wedge out northward along the New River in the Thurmond
quadrangle.




The Bramwell Member consists predominantly of medium- to

thick.
The upper member of the Bluestone consists of shale and
giltstone that are typically grayish-red and greenish-gray.

of the Pocahontas Formation and, because of this relationship

gtracods and pelecypodsg; overlying bedg of the member contain
rachiopods and pelecypods. The member was identified only in the

e L

edium~dark-gray calcareous. shale and siltstone which coarsen upward
nd, in places, grade to very fine- to fine-grained ripple-bedded
andstone. A basal bed of black carbonaceous shale contains abundant

eadow Creek and Hinton quadrangles where it ig as much as 50 feet

It

2

intertongues and grades laterally with the lower sandstone member

the upper member is classified as Pennsylvanian in age. A persistent

- bed of light greenish-gray, sparsely rooted, nonbedded claystone

~ag much as 5 feet thick occurs at the top of the upper member
Pocahontas Formation- In contrast to the sbundance of
:variegated@ calcareous beds in the Bluestone Formation, the
Pocahontas Formation 1s a coal-bearing sequence consisting of
interbedded sandstone, siltstone, shale, and underclay. Of
these, -sandstone is most abundant and constitutes about 70 %
of the formation; siltstone, shale, and underclay total 28 %,
and coal, the remaining 2 %. Plant fossils, including stems,
leaves, and roots, occur throughout the formation, and fresh-
or brackish-water invertebrate fossils are present in a few

°

beds. From a maximum thickness of about 400 feet in the southern

rart of the Gorge area, the formation thins northwestward and
wedges out in the subsurface in the Gauley Bridge quadrangle.

Coal beds in the Pocahontas formation, including the Pocahontas
Nos. 2, 3, and 6 zone, are as much as 6 feet thick and relatively

continuous in the southern part of the Gorge area but become
thinner and more discontinuous northwestward with the general
northwestward thinning of the formation.

New River Formation- In the New River Gorge area, the

Pocahontas Formation is unconformably overlain by the New River

Formation. This unconformity occurs at the base of the Pineville

Sandstone Member of the New River Formation in the Gorge area and

coincides with the widespread unconformity that separates Mis

o
fe

iggippian

rocks from Permsylvanian strata north of the area underlain by the

Pocahontas Formation.




The New River Formation ranges from 700 feet in thickness
long the New River in western Fayette County to about 1000 feet
n thickness in the southeasternmost outcrops. It is a coal-bearing
gequence of sandstone, siltstone, shale, and underclay that is
1ithically similar to the Pocahontas Formation except for the
resence of thicker and more widespread quartz-pebble conglomerate
nd quartzose sandstone. Quartzose conglomeratic sandstone predom
1ates in the northwesternmost outcrops of the formation and forms
precipitous cliffs along the New River. These sandstone units,
including the Nuttall and Raleigh Sandstone Members, become less
conspicuous southeastward as a result of lateral gradation in
part to non~resistant, micaceous, and feldspathic sandstone with
'a relatively low quartz content of 50 to 60 percent. The Nuttall
Sandstone Member is the uppermost member of the New River Formation,
and the contact with the overlying Kanawha Formation of the Middle
Penngylvanian Series is placed at the base of a thin coal bed that
overlieg the Nuttall Sandstone Member. Commonly, a few feet of
underclay, shale, or siltstone occur between the sandstone and the
coal. The New River Formation contains the principal and most
widely mined coal beds- including the Fire Creek, Beckley, and
Sewell- in the Gorge area. Plant fossils occur in most beds of the
formation and invertebrate fossils such as pelecypods, ostracodes,
and brachiopods are present locally.
Kanawha Formation- The Kanawha Formation is confined to the
northern part of the Gorge area, where about 900 feet of beds
in the lower part of the formation conformably overlie the New
River Formation. About 65 % of the formation consists of relatively
nonresistant shale, siltstone, and underclay. Sandstone comprises
about 33 %, and it is less quartzose and less resistant to
weathering than the cliff-forming sandstones of the New River
Formation. The Kanawha Formation contains many of the highly
productive coal beds of West Virginla, and in the Gorge area
coal comprises about 2 % of the formation. The coal is distributed
in 12 beds, of which four~ the Eagle, Powellton, No. 2 Gas, and
Hernshaw(?)~ are thick enough to contain coal resources. Fossil
plants, including leaves, roots, and stems, are common in many beds
and fresh-water invertebrate fossils occur in the roof shale of the

Gilbert (?) coal bed.




Surficial Deposits~ The bedrock in the Gorge is covered locally
Dby surficial deposits, including alluvium in the flood plains of
the major rivers and itributaries and colluvium in sporadic
accumulations on the lower valley slopes. Of these, only the

larger alluvial deposits are mapped, and these consist of
funcansolidated boulders and gravel that commonly grade upward to
ipoorly sorted sand and silt. Alluvium is a source of gravel at

one locality along the New River in the Prince quadrangle.

The above descriptions of the major geologic formations as included in
the US Geological Survey ''open file'' are quite technical. ILess technical
descriptions are included in the detailed county reports of Fayette County
and Raleigh and western Summers Counties by the WV Geological Survey and
the two US Geological Survey publications on the "Availability of Low-Sulfur
Coal in Fayette County (Hadley 1966) and Raleigh County (Inglund 1968).

Non-metallic minerals which occur in the New River Gorge are sandstone,
shale, limestone, sand and gravel. All of these are apundant but are more
common outside the boundaries of the New River Gorge National River.

Information on descriptions of coal seams, coal analysis (chemical
and structural) and coal reserves is well documented. The following tables
reflect these data.

The generalized geologic column for oil and gas in West Virginia on page 34
indicates the possibility of occurrence in any sand of the Pottsville Series,
the Maxton (Princeton Conglomerate??) and Little Lime stratas of the Mauch
Chunk Series, the Big Lime of the Greenbrier Limestone and the Big Injum Sand
strata of the Pocono Sandstones. These above strata occur in, near or under
New River. From a practical viewpoint, Krebs stated that it is possible that
0il and gas may be found in the lower sands when thoroughly prospected but there
is very little probability that they will have commercial gquantities. Similarly,
an April 1962 newsletter from the WV Geological Survey indicated no productive

0il and gas fields in the New River Gorge.
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Estimated Original und Remaining Coal Resources of the Proposed Nutional Park Arca
of the New River Corgoe, Fayettoville, Raleigh, and Summers Countiea, West Virginta.
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This economic geology and stratigraphy summary utilized the
following references as the primary sources of information;
1. Englund, Kenneth J. 1968. Availability of Low=Sulfur Coal
in Raleigh County, West Virginia.

2. Figher, Howell. 1868. Description of Great Falls of New
River and Coal Lands Adjacent.

3. Hadley, Donald G. 1966. Availability of Low-Sulfur Coal
in Fayette County, West Virginia.

. Hernen, Ray V., et. al. 1919. Fayette County-Detailed
County Report.

5. Krebs, Charles E. and D. D. Teets, Jr. 1916. Raleigh County
and Western Portions of Mercer and Summers Counties= Detailed

County Report.

6. Rogers, William Barton. 1884. A Reprint of Annual Reports
and Other Papers of the Geology of the Virginias.

7. US Geglogic Survey. 1976 and 1977. Open File Report of
=77=76.




The ma jor soil-association in the New River Gorge Area
is the Steep Rock Land-Dekalb-Gilpin Association. The New
River has cut through sandstone, siltstone, and shale strata
and has formed a gorge that has very steep sides, and it ranges
from 500 feet in depth from the lower end to nearly 1000 feet
in some places. Vertical sandstone cliffs 20 to 25 feet high
‘ common, and large stones have accumulated at the base of
cliffs,

About 65% of this is Steep rock land, 10% Dekalb soils,
10% is Gilpin soils. The remaining 15% is minor soils.
The Steep rock land consists of the sandstone cliffs and
accumulation of large stones at their base.

Dekalb soils are mostly very steep and very stony. They
generally have moderately coarse textured material throughout
the profile. Their subsoll is yellowish brown or strong brown
and it is channery or very channery. Dekalb soils formed in
‘material weathered from acid sandstone.

Gilpin soils are mostly very steep and very stony. They
‘have a medium-textured surface layer and a yellowish~brown or
strong=brown, moderately fine textured or medium textured
subsoill that is generally channery. Gilpin soils formed in
acid material weathered from siltstone, shale, and soft sand-
gtone. They have finer textured subsoil and contain fewer
channery fragments than Dekalb soils.

Minor soilg of this aggociation are the Calvin and Gipin
very stony soils on lower mountainsides; the Ernest and Meck-
esville goils on foot slopes; and the Ashton, Chavies, Landes,
Philo, and Pope soils on flood plains.

Most of this association is wooded. Some commercial timber
is harvested, but is difficult because of the rock cliffs and
very steep slopes.

Most all of the land in the gorge and some on the flats
and uplands above have severe limitations to building construc~
tion, sewage disposal and recreational development. The soils
suited to development occurr in small scattered areas on the

uplands. A 1little more detailled discussion of the individual

a3
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“so0ll series occurring in the area their land capabilities
given as followss

Steep Rock Tand -~ Steep rock land consists of very steep

‘assive outcropping sandstone ledges and vertical sandstone
cliffs 10 to 50 feet or more high. Very large boulders have
éccumulated at the base of many of the cliffs. Thig land poses
gevere limitations to any or all kinds of development, includ-
ing hiking trails or horse trails. It is generally not suited
fpr the commercial production of trees. It is best suited

 for watershed and as a wildlife habitat.

Dekalb Series - The Dekalb series consists of moderately

deep, well drained soils on ridgetops, hillsides., and mountain-
gides throughout the New River area. Slopes range from 3 to 70
peFCGnﬁg but are mostly more than 40 percent. Most of the
Dekalb solls occurring in the area are stony-Dekalbs. Dekalb
soils have low to moderate available moisture capacity and
rapid permeability. Natural fertility is low. The Dekalb soils
are fair to good for trees and most of the acreage in the area
is wooded. Upland oaks and yellow poplar grow best.

Mogt of the soils in the study area are poorly sulted to
crop prioduction and pose severe limitations for buildings and

sewage disposal. Some of the areas pose slight limitations to

picnic and camping areas. Most all are severe for playground
development.

Calvin Series -~ The calvin series consists of moderately
deep to well drained soils on the uplands and steep soils on
the lower parts of mountainsides. Slopes range from 10 to 70
percent, but slopes of more than 40 percent are dominant. WMost
of the Calvin soils are stony. They have moderate available
moisture capacity and moderately rapid permeability. Natural
fertility is moderate.

Most areas of the Calvin soils are poorly suited to Crops,
hay, and pasture because they are too steep. They are fairly
suited to poorly suited for wood production. The Calvin soils
pose severe limitations to building construction, sewage disposal,
to moderate limitations for camp construction on the less steep
soil units. Some of the less steep areas in the study area are

suited to development of picnic areas, trails, and camps.
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Gilpin Series -~ The Gilpin series consists of moderately

\deepg well drained solls on rolling shale ridges and mountain-
\sides in scattered parts of the area. Slopes range from 3 to

65 percent. Gilpin soils have moderate to high availlable moisture
bapa01ty and moderate permeability. Natural fertility is moderate
Areas of the less sloping, nonstony Gilpin soils are suited
to crops, hay and pasture. The majority of Gilpin soils in the
area consist of the steep and stony soils which are limited to
growing trees. They are well suited to oaks, yellow poplar and
associated species.

All ¢ilpin soils pose severe limitations to buildings, and
sewage disposal. Some of the less steep and/or stony soils pose
only slight t6 moderate limitations for camps, picnic areas,

and trails. Very few areas would be suited for playgrounds.
Cookport Series ~ The Cookport series consists of deep,

~moderately well drained soils on ridgetops and benches. These
soils formed in acid material weathered from sandstone and
"some shale and gome siltstone. Slopes from 2 to 8 percent occurr
in the area. There is'only one Cookport soil occurring in the
lower or northern area of the New River Gorge area. The soil
occurs in small scattered areas. Cookport soils have moderate
to high available water capacity. They have moderately slow
permeability in the fragipan and moderately high above the frag-
ipan. The water table is moderatelv high in winter and early
spring. Seeps are common; natural fertility is low.
These goilg are suited to hay, crops and pasture, They
have severe limitations for certain kinds of sewage treatment
or disposal facilities and moderate limitations for others.
The limitations to building constructiong camp sites, picni
ares and trails are moderate to slight. ILimitations to play-
grounds also moderate.

-

Clymer Serieg - The Clymer series consists of deep well-

drained soils on mountaintops and broad benches in the central
and lower areas of the New River CGorge Area. These solls Tormed
in acid material weathered from sandstone. Slopes are 3 to 20
percent. Clymer soils have moderate to high available moisture
capacity and moderate to moderately rapid permeability. Natural

fertility is generally low. These solls are suited to crops,
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hay, and pasture. The soils on 3 to 10 percent slopes pose
~only moderate limitations to building construction and sewage
disposal. Also they pose moderate to only slight limitations
for camps, picnic areas, trails, and playgrounds. Those with
a greater degree of slope pose severe limitations to sewage
disposal and playgrounds.

Ernest Series - The Ernest series consists of deep, mod-

~erately well drained soils on foot slopes. These soils formed®

~in the acid colluvial material from soils on uplands that are

uncerlain by shale, siltstone, and sandstone. Both stony and
nonstony units occur in the area, mostly in narrow bands along
the river. Slopes range from 3 to 40 percent. FErnest soils
have a moderate to high available moisture capacity. They have
moderately slow permeability in the fragipan and moderate above
the fregipan. The water table is moderately high in the winter
ane early spring.

These solls pose severe limitations to sewage disposzal by
disposal fields and moderate limitations for impoundments and
sewage lagoons. They pose only moderate limitations to building
construction, camps, picnic , playgrounds and trails.

"Meckesville Series - The Meckesville series consists of

deep, well-drained soilsg on foot slopes and around heads of
streams in small scattered areas. These soils formed in coll-
uvium from soils on uplands that are underlain by red and gray
shale and siltstone. Slopes range from 3 to 40 percent. These
soils have high available moisture capacity. They have moderately
slow permeability in the fragipan and moderate permeability above.
Areas of nonstony soils are suited to crops, hay and pasture.
Most of the stony areas are wooded. The less steep soils pose
only moderate limitations to sewage disposal and buildings. The
limitations to camps, picnic areas, playgrounds, trails and

other development are only slight to moderate.

Pope Series - The Pope series consists of deep, well-drained

soils on flood plains. These scoils formed in acid alluvial
material washed from soils on uplands that are underlain by~
sandstone, siltstone and shale. They are flooded at occasional
to frequent intervals. Slopes range from 0 to 5 percent.

Pope soils have severe limitations to most kinds of development




due to flooding hazards. However picnic areas, playgrounds
and trails could be put in.
Philo Series -~ The Philo series consists of deep, mod-

erately drained soils on flood plains. Slopes range from 0

to 3 percent. These soils formed in acid alluvial material
washed from soils on uplands, that are underlain by sandstone,
giltstone and shale. They are flooded at occasional to frequent
intervals. These soils are easy to work and are suited to Crops,
ahayg and pasture. They have a high available moisture capac=
ity, and moderate to moderately slow permeability. |

Philo soils pose severe limitations to most all development
due to flooding hazards.

Ashton Series = The Ashton series consists of deep, well-

drained soils on high positions of the flood plain along the
New River. These soils formed in alluvium washed from soils on
+the uplands that are mostly underlain by limestone. They flood
konly when flood waters are at their highest. Slopes range
from O to 5 percent. Ashton soils have a high available mois-
ture capacity and moderate permeability. Natural fertility is
high. Ashton soils are easy to work and suited to crops, hay
and pasture.

These soils pose severe limitations to buildings due to
flooding hazard. However, they pose only slight to moderate
limitations to picnic areas, trails, playgrounds and camps.

Ehavies Serieg - The Chavies series consists of deep, well=

drained soils on high positions of the flood plains along New
River. They formed in acid alluvial material washed from soils
on uplands that are underlain by sandstone, siltstone, and shale.
Chavies solls are slightly droughty and are subject to infrequent
overflow. Slopes range from 0 to 5 percent. Chavies soils have
moderate to high avallable moisture capacity, and moderately
rapid permeability. Natural fertility is high.

These soils are well suited to crops, hay and pasture.

Iimitations to buildings could be severe due to possible floods,

4

as well as for sewage disposgal. ILimitations to recreational
development is slight to moderate.

Tendes Series =~ The Landes geries consists of deep, well-
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drained soils on flood plains along New River. These soils
formed in mixed material washed from soils on uplands under-
lain by sandstone, shale, and limestone. They are occasionally
flooded. Slopes range from 0 to 3 percent. Landes soils have
moderate to high available moisture capacity and moderately
rapid permeability. Natural fertility is moderate to high.

These soils are easy to work and are suited to crops, hay
and pasture. Crops could be damaged due to flooding. Limitations
to buildings, sewage disposal and camp areas are severe due to
flooding. ILimitations to picnic areas, trails and playgrounds
are glight to moderate.

This summary contains information from the following sources

1. Gorman, John L. and Lester E. Espy. 1975. Soil Survey of
Fayette and Raleigh Counties, West Virginia.
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PALEONTOLOGY

One of the earliest documentations on paleontology in North
America was published in 1836 by Samuel P. Hildreth and S. G. Morton,
two medical doctors from Marietta, Ohio, who had walked through and
studied the natural history of Ohio, West Virginia and Pennsylvania.
In the middle 1850s, Leo Lesquereux, widely acknowledged as the
#"Father of American Paleobotany”, described some of the fossils
collected by these early naturalists as being new to science, and
published new names for them. Lesquereux later expanded his studies
to include fossil plants from throughout the coal-bearing rocks
of the United States, and published the results in three volumes.
This world=famous triology, issued in 1879, 1880 and 1884 by the
Second Geological Survey of Pennsylvania, although long outdated,
is still the only comprehensive work published in America on plant
fossils found in rocks associated with Carboniferous-age coals.

A second very important work, dealing with the fossil plants
contained in the uppermost (youngest) rocks of the Appalachians,
was issued by the Pennsylvania Geological Survey in 1880. It
was authored by William Fontaine and I. C. White.

The next serious student of paleontology was David White,
who became an authority on the fossils of the Mississippian and
lower Pemnsylvanian strata.

The expansion of surface-mining and highway construction has
greatly increased the collection and knowledge of paleontology
in West Virginia in recent decades.

The strata exposed in the New River Gorge contain numerous
fossils. A few limestone outcrops contain a variety of marine
fossils. There are guite a few strata; especially of the coals
and shales, which contain numerous plant fossils. The following
figure shows the stratigraphic ranges for several of the key
plant fossils which are known to occur in the New River area.
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Table 1.-—Preliminary determinations
of the stratigraphic range of
selected plant megafossils.
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At the time of the Mississippian Period, the invertebrates,
crinoids, and blastoids reached their climax. ILacy bryozoa and
spiny brachiopods expanded. Foraminifera became important for the
first time. Gastropods and pelecypods were also important.

Corals became less important, and trilobites were approaching
extinction.

Among the vertebrates, fish were less important than in the
Devonian but were still abundant. Among the Mississippian fish
were sharks who fed on crustaceans and were equipped with teeth
that could crush the shells of their prey. The principal land
animals were amphibians whose footprints have been found in the
terrestrial deposits, but remains of these are scarce.

The Hinton Formation consists of argillaceous limestone and
calcareous shale containing abundant marine fossils including
brachiopods, pelecypods, gastropods and bryozoans. Marine fossils
including brachiopods, pelecypods, gastropods and cephalopods occur
locally in the Bluestone Formation. The Bramwell Member of the
Mississippian has a basal bed of black carbonaceous shale containing
abundant ostracodes and pelecypods. The overlying beds of the
Bramwell contain brachiopods and pelecypods.

Most characteristic of the life of the Pennsylvanian are the
fast-growing, soft-tissued trees and other plants that formed the
vast swamp forests of this period. Perhaps nowhere else on the
continent were these more important than in West Virginia, for it
was from these that almost all of the commercial coal deposits
of the State were formed. Although seed-bearing plants were present,
the spore~bearing plants were more abundant. Ferns, horsetails,
rushes, and the like, which we know only as relatively small plants,
commonly grew to large size. Conifers were still very primitive,
and flowering plants had not yet come into existence.

Primitive insects, including many of the largest known, were
abundant. Also important were the centipedes, spiders, scorpions,
and small land snails. Fishes continued to be important. Various
clumsy amphibians and even a few small reptiles roamed the swamps
and land areas.

Invertebrate marine life continued in abundance. Most
important were the brachiopods, lacy bryozoa, pelecypods, and
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gastropods. Foraminifera, mostly of very small size, were also
abundant and are important in correlation of Pennsylvanian rocks
outside of West Virginia. Corals and echinocderms were also present.
Blastoids made their last stand.

The Pocahontas Formation of the Pennsylvanian contains
numerous plant fossils, including stems, leaves, and roots
throughout the Formation. The New River Formation also has plant
fossils in most of the various beds. Fossil plants, including
leaves, roots and stems are common in many of the Kanawha Formation
beds.

The following geologic time chart and stratigraphic column
indicates the appearance and times of prominence of certain marine

and plant fossilss

Dominant hife Began
Era Period Epoch millions of
Plants Animals years ago
Recent
Quaternary Man appears a— 1
Pleistocene Herbaceous 25—
Pliocene )
Cenozoic Miocans 1 plants rise. F— 13—
. |‘ocene Modern mammals ——2¢ 1
Tertiary Oligocene Forests and 18
(Torene appear and develo
Eocene grasses spread w P l— sg——
Paleocene 65
Angiosperms appear,| Dinosaurs reach
Cretaceous Gymnosperms peak, first snakes
decline appear
135—
Mesozoic ) . .
Jurassic Cycads prevalent First birds
- 190~
Triassic Gymnesperms rise, | Mammals appear,
Seed Ferns die out | reptiles prominent 230—
Conifers & Cycads | Reptiles dominant,
Permian ) h
important first beetles
- 280 —-
o Le_plvdodenmon, Age of Cockroaches :
=] Pennsylvanian Sigillaria and First il
§§ Calamites daminant ”? reptiles 395
S& Mississippian Lycopods & Seed | Peak of Crinoids o
| __Ferns abundant and Bryozoans 155
) 0 ) First spread of First amphibians,
Paleozoic evoman forests insects & spiders
F fand 10—
Silurian irst known fan First air hreathers
plants 435
o Algae, Fungi Peak of Trilobites,
Ordovician Bacteria first fishes
500—-
Algae, Fungi Trilobites and
Cambrian . .
Bacteria Brachiopods
510—
Precambrian Algae. ang: (Oklesl rocks )
Bacteria 3700
4700 —

Geologic time chart
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Figure Geologic position of important West Virginia coal
seams. A few good plant-fossil-collecting horizons are indicated.
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Pocahontas Group depositions reveal no marine life in the
State, but non-marine pelecypoda, crustacea and vermes occasionally
thrived in the basins. In the upper portion of the New River Group,
after 1040 feet had been deposited there was a connection between
the ocean and the basin in which sedimentation was in progress and
a single marine species, Lingula kanawhensis, found its way past
the barriers which had existed. After its withdrawal 260 feet of
New River sediments were laid down. Almost at the beginning of
Kanawha time another incursion of marine waters took place and a
restricted, but truly marine fauna appeared, consisting of the
same species of Lingula, four pelecypoda, one scaphopod and at least
four species of gastropoda. This was the herald of a profuse fauna
which shortly appeared in the Eagle limestone. A few of the species
of the older fauna returned with many others, 35 in all, about evenly
distributed between the brachiopoda and pelecypoda, with two gastropoda.
Following this 700 feet of strata intervened before marine faunas again
had full access to the region. During this time there were several
periods of partial or restricted communications with oceanic waters
when a few species appeared. The close of this period marks the last
appearance of a number of the former inhabitants of the region,
particularly among the pelecypoda. Several of the latter are here
described for the first time. Finally, beginning with the deposition
of the Seth Limestone, a period of frequent invasion of oceanic waters
was inaugurated, bringing the fairly rich faunas of the Dingess,
Winnifrede and Buffalo Creek Limestones, terminated, in mény places,
but not,so far as known, within the area of Raleigh, Wyoming and
McDowell Counties, by the éppearance and subsequent withdrawal of the
Kanawha Black Flint fauna. (Krebs 1916).

From the table showing the stratigraphic distribution of the
Pottsville fossils of the State the following species are seen to
be restricted to the Series so far as now knowns

Clinonolithes canna Prothyris carinata
Enchostoma elkensis Schizodus coneatus
Enchostoma sp. Deltopecten eaglensis
Lingula kanawhensis Deltopecten flabellum
Lingula lemniscata Deltopecten sp.

Spirifer boonensis Allerisma guyandotensis
Orbiculoidea capuliformis Astartella gurleyi
Crania modesta , Minute pelecypods (2 sp.)
Schizophoria altirostris Pleurotomaria carbonaria

Schizophoria resupinoides Strophostylus nanus




Productus nodosus Aclisina conditi
Spiriferina kentuckyensis Aclisina sp.

Hustedia multicostata Conularia crustula
Sanguinolites raleighensis Griffithides scitulus

W. Armstrong Price further listed fully the "Invertebrate Fossils
from the Pottsville Section of West Virginia" on pages 678-679 or
281-285 of the detailed county reports from Raleigh and Fayette

Counties, respectively.

Two fossil flora studies provide the earlier and recent sources
- of important information on paleobotany. The earlier was, “The

- Fossil Flora of West Virginia” by David White published by the WV
Geological Survey in 1913. The more recent was, "Plant Fossils of
West Virginia® by william H. Gillespie, et. al. published by the

WV Geological and Economic Survey in 1978. A typical listing by
White is as followss

Mariopteris muricata (Schlotheim) Zeiller.
Expl. Carte Geol. France, Paris, vol. 4, Atlas, 1878, Pl.
clxvii, fig. 5; text 1879, p. 71. D. White, Bull. Geol. Soc.
Am,, vol. 11, 1900, p. 161. (Pottsville groups Kanawha
formation, and Nuttall Sandstone lentil of Sewell formation.)

The same listing by Gillespie is as follows:

Mariopteris muricata (Plate 50-2) has elongated leaflets, 4=5
times as long as wide, with the margins tending to be lobed. This
species occurs in the upper Lower Mjddle Pennsylvanian strata.

This paleontology summary utilized the following references as

the primary sources of information:
1. Cardwell, Dudley H. 1975. Geologic History of West Virginia.

2. Gillespie, William H. et. al. 1978. Plant Fossils of West
Virginia.

3. Gillespie, William H. and Hermann W. Pfefferkorn. 1976.
Plant Fossils in Early & Middle Parts of the Proposed
Pennsylvanian System Stratotype in West Virginia.

4., Krebs, Charles E. and D. D. Teets, Jr. 1916. Raleigh County
and Western Portions of Mercer and Summers Counties - Detailed
County Reports.

5. Millspaugh, C. F. and David White. 1913. Part I. The Living
Flora of West Virginigae~=Part II. The Fossil Flora of West
Virginia.




BOTANICATL EXPLORATION

The New River Gorge has proven to be a popular and

I3

productive botanical area. Numerous professional and ama-

¢

teur botanists have collected plants in the Gorge since the
mid 1800°%s.
Isaac Farewell Holton collected from Gauley Bridge to
‘Hawks Nest in October, 1849. His private herbarium was
deposited in the New York Botanical Garden.

Joseph Francis James investigated the flora of Hawks
Nest as part of a two-week®s visgit in 1877. The reg
Loup Creek, Tayette County, was investigated during the

game period. His plants were deposited in Harvard Univer-

o
Dr. Charles Frederick Millsy augn? former Curator of
Botany, Field Museum of Natural History, Chicago, and
ltural pmrlmon+ Station of West

Botanist of the Agricu
Virginia University, visited the New River Valley as well

as several localities in nearly every county of West Virginia.
e

His field work covered two seasons. His specimens were
deposived in the herbaria of West Virginia University, lew
York Botanical Garden he Field Museum of Natural

tl
Virginia collections were made

Lawrence William Nuttall, a mine operator and a pioneer

amateur botanist of Nuttallburg, Fayette County, made botanical

explorations and studies in the vicinity of his neighborhood.

Many of his sgpecimens were sent to Dr. Millspaugh for
identification. Dr. Millspaugh freely used the lists of Ur
Nuttall and collaborated with him. The association with Dr.
Millspaugh inspired him to do more collecting. From 1890 to
1897, Mr. Nuttall collected about 1000 species of flowering
plants.

After Dr. Millspaugh was made curator of Botany at the
ield Museum of Natural History in Chicago, his correspon-

dence with Mr. Nuttall continued. Tn 1896, they published




jointly, the Flora of West Virginia (Boone, 1965).

In 1927 Mr. Nuttall donated his valuable plant coll-
ection to West Virginia University Herbarium. The collec-
tion included thousands of specimens of seed plants and Terns
as well as about 1,400 species of fungi.

Charles Louieg Pollard and William Ralph Maxon collected
near Quinnimont, Fayette County during the latter part of
;August, 1899. Their plants were deposited in the United
States National Herbarium, Washington, D.C.

Edward Lyman Morris, Curator, Brooklyn Institute Museum,
made a collection of plants in the region gouth of New River
in Summers, Mercer, and Raleigh Counties in 1900. His coll-
ectiong were made in July and August of a dry season and is
deposited in the National Herbarium, Washington, D.C.

Charles L. Boynton, Tormerly of the Biltmore Herbarium,
collected at Gauley Bridge: Thurmond, and Hinton during the
month of June, 1303.

William Webster Eggleston collected at Gauley Bridge,
near Thurmond, and Hinton in 1909. Hisg collection was dep-
osited in the New York Botanical Garden.

Maurice Graﬁ@ Brooks made numerous collecting trips in
the New River gorge since 1925. In 1934, his article, "Spring
Comes to the New River Gorge," was published in the West
Virginia Review. Many of his plant specimens are filed in
the West Virginia University Herbarium. His specimens were
also filed at the Smithsonian Institute and Michigan State
University. {Boone).

o

Perry Daniel Strausbaugh, former head of the Department

of Botany at West Virginla University, established the
Botanical Expeditions in 1926. The Botanical Expedition" was

a class of students who traveled over the gstate by automobile
and lived in tents for several weeks during the summer. The
expedition crisscrossed the gtate in all directions, inelu@ing
the New River Valley, while making their plant collections.
Barl Lemley Core, a former student of Dr. Straushaugh, assisted
him with the expedition and later, the two botanists assembled
a masg of data which wasg published in an extensive, illustrated

"Flora of Wegt Virginia", in four volumes. (Strausbaugh :

(e}




Core: 1952¢ 195391958§ and 106LY,
Bllis

extensively investigeted the
flora of southern West Virginia, including the New River
valley. He has been one of the leading contributors to the
est Virginia University Herbarium since 1929.

Weldon Boone made a survey of the flora of Summers
County, beginning in 1933. He has made many collectiorns
in Summers County, and surrounding counties. Most of his
collections are in the West Virginia University Herbarium,
(Booneg 1965).

ssel Guy Brown made a study of the flora of Fayette
Counﬁy from 1934 to 1936.

John Paul Togh made a survey of the vascular plants of
Raleigh County which served as a bagis for his thesis for
hisg degree of Magter of Science at the University of Kyntucky
in 1941 {Tosh, 1942).

Several State records were collected by Floyd Bartley,
an Ohio Botanist, who explored the area from Gauley Bridge
to Hawks Nest in the mid 1950's.

Violet J. &. Philli

botanical research project on New River from 1965-1068.

-t

ps conducted the most systematic

Her studies were conducted along New River from Glen Tyn,
Virginia to Gauley Bridge, West Virginia and resulted in the
completion of her doctoral degree from West Virginia Univ-
ersity.

Grafton and McGraw conducted two studies of the flora
of the Gorge during the period from 1967 through 1975. These

studies regulted in the publication, "The Vascular Flora of

New River Gorge, West Virginia® in 1967. This flora list
compiled 106 species (10 were new State records) from 478
genera in 123 different families.

the primary sources for the botanical
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Reference
exploration summary arve as followss
ts Chyre, Barl L. 1966, Vegetation of West Virginia.

West Virginia,

“82a

2, MeGraw, Clauwde and William M. Grafton. 1973. The Vascular Flora
of New River Gorge - Marnms Creek - FPayette County, ”ast Virginia.

3, Phillips, Violet Josephine Siemicozke. 1969. The Botany of the
New River Valley between Glen Iyn, Virginia and Gauley Bridge,




ECOLOGY OF FORESTS, COVER TYPES, AND HERBACECUS PLANTS

The most complete description on the original forests of

the area ig found in A.B. Brooks, Foresitry and Wood Industries
published by the West Virginia Geological Survey in 1911.

A lengthy quote taken from his writings is given as follows;:
"The topography of Fayette is such as to promote the
growth of valuable forests. Originally the low and fertile
lands of the Gauley and of the portion of the Great Kanawha
within the county, were characterized by the abundance of
yellow poplar, black and white walnut, white and red oaks,
sweel buckeye, basswood, cucumber and white ash, as well as
the less valuable gweet gum, sycamore, river birch, honey
locust and others. On the clays of the higher areag such
gspecies as maples, white oak, and beech predominated, with

fringes of hemlock along the water courses and with scattered
clumps of pitch pine and scrub pine growing on dry ridges and
along the sandstone outcrops.

Targe requisitions have been made upon the timber by the
150 or more, coal companies operating within the county. The
guantity of timber used in mining, through a long seriesg of
years, for posts, caps, headers, ties, tipples and buildings,
is enormous. In the judgement of those men best aquainted
with the present situation the time is near when the scarcjty
of both timber and water will become alarming if, indeed, it
ig not already so. A number of coal companieg, however, are
taking gsteps to preserve the remnant of less valuable but
rapid=growing timber still standing in the extensive cut-over
forests. An enterprising company owning property on Loup
Creek has built an immense dam near the head of that stream
and ig catching the run~off water of early freshets for their
use in mining operations.

The present lumber industry embraces the operations of
2 large band mills located within the county, together with
the smaller operations of about 25 portable mills. These

have a combined capacity of not less than 250,000 feet per
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day. The large mills are engaged in the removal of timber
from the remaining virgin tracts and the small mille are
utting wherever a few thousand feet of timber can be
rouvght together.”

"There is, perhaps, 10 per cent of cleared land in the

o

ounty. The remaining H#46,000 acres are in forest. Only
about 53,000 acres, however, are yet in virgin growth. The
palance is cut-over and woodlot forest owned by coal and
Jumber companies and by farmers It is estimated that there
is an average stand of about 2§EOO feet per acre of the less

valuable kinds of timber, such as black gum, beech, sugar

maple, birch, etc. yet remaining on the cut-over and woodlot
land, but that at les

a
original forest has been removed. Areas aggregating 200,000

t 80 per cent of the value of the

acres, or more, of cut-over lands lle chiefly in the southern

and western parts of the county and are largely owned by coal

companies. The principal virgin forest areas lie in the
region of Big Sewell mountain, in the =zstern part of the

county, and, farther north, along the Meadow river
tion types were found in the area of

ew River. A‘uatic plants were collected from the New

est types include

range from Clood

types such as river birch-sycamore to willow-alder swamps.

\’D

Many streams are lined with a hemlock overstory with rhod-
odendron thickets in the understory. Mesic forests occur
onn well-drained slopes of deep soils and include numerous

mixtures of wvarious hardwoods. include

the cove hardwood Zeric Tor wre primarily come

posed of oak-hickory associations. Special habitats in the
forests are heath associations on steep rocky slopes and
egcarpments.

common forest cover types defined as xerlc are des-
cribed in the following paragraphs.

Scarlet oak and black ocak occupy dry ridges and south
or west facing slopes and flats, usually below 3,000 feet.

,

This is widespread as a cover type on the plateaus above
0

New River Gorge. Scarlet 0Oak is usually the most abundant




‘gpecies, and small pure stands of both species are found.
Assoclates are chestnut oak (Q. prinus), white oak, hickories,
pitch pine (Pinus rigida), black gum, black locust (Robinia
pseudo-acacia), sourwood, and flowering dogwood {Cornus flor-
ida).

Chestnut oak occurs in pure stands or is predominant on
rocky outcrops with thin soil. Common assoclates are scarlet
oak, white oak, black oak, post oak, pitch pine, black gun,
and red maple.

Scrub Pine is widely distributed along the cliffs of
New River. It is a temporary type of community, often origin-
ating in old fields. Principal associates are shortleaf pine,
chestnut oak, white cak, red oak, black oak, red m aple, and
black gum.

Black locust is found mainly on dry, limestone outcrops,
abandoned fields, and roadsides. It occurs frequently.

White pine -~ chestnut ozk communities occupy mountain
slopes, and flat ridgetops. They occur both on sandy or
gravelly dry sites. They are associated with scarlet oak,
red maple, pitch pine, shortleaf pine, and black gum; common
at 1,500 feet elevations and above.

The understory includes small trees and shrubs. Among
these are hop hornbeam {(COstrya virginiana), flowering dog-
wood, downy serviceberry (Amelanchier arborea), red bud (Cerm
cis canadensis), and witchhazel {Hamamelis virginiana). Other
understory trees and shrubs include: black haw (Viburnum
prunifolium), black birch (Betula lenta), dwarf hackberry,
(Celtis pumila), New Jersey Tea Ceanothus americanus), and
late low tlucberry (Vaccinium vacillans). American chestnut
{(Castanea dentata) was formerly abundant, but exists today
only as persisting root sprouts.

Ericaceous shrubg are abundant: among these are great

e cat:zvbhiense),
ea {Rhododendron
nudiflorum), flame azalea (Rhododendron calendulaceum), deer-
verry (Vaccinium stamineum), trailing arbutus (Epigaea repens),

teaberry Gaultheria procumbens), round leaved American winter-




y and gpotted wintergreen {(Chima-

phila ma@uL&ta)u

foie

e

Some vining shrubs include; climbing bittersweet (Celas-

trus sc ﬂnﬂan“)y summer grape {(Vitis aestivalis), Virginia

creeper {Parthenoccissus quinguefolia), poison=-ivy (Rhus radi-

cang), and greenbrier (Smilax gp.).

The ground layer on the xeric area has relative
spring bloomers and more summer bloomers compared to
mesic forest.

Common forest herbs of spring and early summer include:
common woodrush (Tuzula multiflora), Yellow stargrass {Hypoxis
hirsuta), early meadowrue (Thalictrum dioicum), cinguefoil
{(Potentilla simplex), pink ladieg? slipper {(Cyperidium acaule),
Solomon's seal {Polygonatum biflorum), wild geranium {Geranium

maculatum), Lousewort {Pedicularis canadensis), forked

weed (“ﬂ“OHJc“fa nudCAﬁiS)y fire pink

rattlesnal

lo
hawkweed (Hieracium venosum), sanicle {8
violets {(Viola spp&); blazing star {(Chamaelirium I
partridgeberry (Mitchella repens )

Herbs of late summer and aut

in the xeric forests are
ag follows: enchanter®'s nightshade (Circaea quadrisulcata),
r

panic grass (Panicum microcarpon), rattlesnske plantain (Cood-

: o

cens), wild indigo (Baptisia tinctoria), galax
(Galax aphylla), bush-clover (Lespedeza spp.), sticktights
{(Desmodium app.), white avens (Ceum canadense), whorled loose-

a), southern mountain-mint (?y0m

!‘"“

strife {Iysimachia quadrifol

nthemum pycnanthemoides), dittany (Cunila origanoides),

Cyl :
grimonia spp.), asters {Aster spp.), goldenrods
{Solidago spp.), white leafcup (Polymnia canadensis), sun-

lettuce {(Lactuca =pp.),

Eag

and squawweed (Senecio obovatus).

I9%)

Parasitic herbs of auturn are the Indian pipe (Monotropa

o

uniflora), beechdrops (Epifagus virginiana), and cancerroot
{(Conopholis americana).
The mesic portion of the mixed hardwood forest is Found

on molst habitats of north facing slopes and in coves. Dom-

inance is shared by a Iarg@ number of species. The composition




-nd relative abundance of the dominants vary greatly from place
to place.
| The most common cover type is designated as the cove hardwood
ype. L1t occurs on north and east facing slopes and deep ravines
th deep, rich, well-drained soils. The composition is a
'omplex mixture of the following trees: yellow poplar, cucum-
ertree, basswood, red oak, white oak, beech, yellow buckeye,
maple, black walnut, white ash, and shagbark hickory.
White oak occurs on well-drained, loamy soils. It is one
f the most widely distributed timber trees of West Virgini
t is found in almost every wooded locality.

White oak - black oak - red oak communities are common on

ugar

It i
loamy well-drained soils at elevations from 500 to 2,000 feet.
Aseociates include American elm (Ulmus americana), red maple,
black walnut {Juglans nigra), basswood (Tilia heterophylla),
lack locust, beech (Fagus grandifolia), and black guui.

Red oak occurs on northern exposures in pure or predom=
ting stands. Associates are black oak, scarlet oak, chest-
oak, and tulip tree.

Tulip tree is found in moist coves and flats, and abandoned
1ds. Occasional associates are red maple, black locust,

Tack birch (Betula lenta), red oak, and cucumber tree (Mag-

Tulip tree and hemlock are occasionally dominant speciesg
along streams at the bottom of slopes.

Occasional pure stands of beech occur along stream banks.

Other trees which seldom reach canopy-layer height are
found in the mesic forest. These include: mountain magnolia
(Magnolia fraseri), sourwood (Oxydendrum arboreum), striped
mapnle {Acer pensylvanicum)9 red bud, blue beech {(Carpinus
caroliniana), holly (Ilex opaca), downy serviceberry, and flower
ing dogwood.

Among the smaller trees and shrubs are spicebush (Iindera
benzoin), witch hazel, pawpaw (Asimina triloba), hydrangea
(Hydrangea arborescens), dockmackie {(Viburnum acerifolium),

and prickly gooseberry (Ribes cynosbati)y black elderberry

(sambucus canadensis), strawberry bush (Euonymous americanus),
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wahoo {E. atropurpureus), and Hercules? club (Aralia spinosa).
Voody lianas include Virginia creeper, various species

st

of wild grape, bittersweet and moonseed {Menispermum canadense).
In early spring before leaves appear on deciduous trees
the forest floor is covered with many species of herbaceous
flowers. Among them are various species of trillium {(Trillium
spp.), yellow fawn 1ily {Erythronium americanum), yellow lady's
slipper {Cypripedium pubescens), many violets, bloodroot
(Sanguinaria canadensis), dwarf larkspur (Delphinium tricorne),
wild blue phlox {Phlox divaricata), spring beauty {Claytonia spp.)
rue anemone {(Anemonella thalictroides), papoose-rcot {Caulo-
phyllum thalictroides), squirrel-corn {Dicentra canadensis),
Dutchman®s breeches {D. cucullaria), foam Tlower (Tiarella
cordifolia), Jack~in-the-Pulpit, {(Arisaema triphyllum), bell-
worts {Uvularia spp.), white clintonia {Clintonia umbellulata),
plumelily (Smilacina racemosa), hairy disporum (Disporum lanug-

-

inosum), carrionflower {Smilax herbacea), dwarf crested iris

(Iris cristata), ginger (Asarum canadense), hepaticas {Hep\ti 2

spp. ), goldenseal {hydrastis canadensis), ginseng {Panax

quinguefolius), mayapple {Podophyllum peltatum), toothworts

u“

e

{Dentaria spp.), sweet anise {Osmorhiza spp.), Greek valerian
{Polemonium reptans), Virginia waterleaf (Hydrophyllum virgin-

g
ianum), small-flowered phacelia {(Phacelia dubia), fern-leaved
phacelia (Phacelia bipinnatifida).

The silvery spleenwort {(Athyrium thelypterioides) and
brittle fern {(Cystopteris fragilis), occur frequently in
Mesic forests in spring. Throughout the year the Christmas
fern {(Polystichum zcrosticholdes) is cons
slopes and the common polypody (Polypodium virginiamum)@
cannot be cverlooked on molst boulders and cliffs.

K

In the summer, under the heavy foilage of the forest

canopy, few plants are Tound with showy flowers. Among summer

blooming species is: wood nettle {(Laportea canademgis}ﬁ putty-

root {Ap]n?twum hymale)g black snakercot {Cimcifuga racemosal),

1

; Showy skullcap

Aconite > {Boykiniz acontifolia)
{(Scutellaria se:z“a"‘a)5x leatherflower {(Clematis viorna). Some

of the ferns found here are the shield-fern {Dryopteris mar-




o

is), brosd beech Tern {Phegopteris hexagonoptera), and
en~halr fern (Adiantum pedatum).

Tate summer and autumn plants include: cranefly orchid
Tipularia diascolor), starry campion {(Silene stellata), touch-
e-nots {Impatiens spp.), richweed {Collinsonia canadenais),
american bellflower {Campanula americana), white snakeroot
{Eupatorium rugosum), goldenrods (Solidago smna)ﬁ asters
{Aster spp. ), yellow leafcup (Polymnia uvedalia).

The hydric portion of the mixed hardwood forest is devel-

on Tlood plains along the larger streams, and is not

ject to long periods of overflow,

Pottomlands are freq by the

SDrd

along New River

uniti

gory mostly,

e

e mostly not very extensive because of the narrowness of the

nd steep river

bobttomlands and Pivoy are

romoat

included here as

I‘w

OITeEn cCccuxlr on

Among the sycamore

{Platanus occident tyraciflua),

silver maple {Acer saccharinum), and river birch (ZBetula nigra)

o v

are often very sbundant.

fes common to the areaz are red maple, hox elder

~— Y

American elm, red ash {(Fraxinus penngylvanica

@

Populus deltoldes), honey locust {(Gleditsiaz tria-

1

FqﬂbﬂOu)s hackberry {(Celtis ig), and the introduced

imperial tree (Paulownia tome

River birch~sycamore communities are often found in moist

soll along creek and river bhe

ks. Associates are red maple
black willow, silver maple, box elder and Kentucky coffeetr
(Gymnocladus dioica).

Silver o

aple~American elm communities are common on =ilty

s0il of river bottoms and flood plaing. Associates include

=
5]

red maple, cottonwood, and, red ash and cottonwood.
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irginicus), persimmon (Diospyros virginiana).

Invaders are sycamore, river birch, white ash (Fraxinus
mericana), red ash, American elm, slippery elm (Ulmus rubra),

silver maple, red maple and red gum.

| Sand grape (Vitis rupestris), frequently invades the rocky

gands at the river edges.

In rich alluvial soil along banks of streams are many kinds

of shrubs such as willows (Salix spp.), alder (Alnus serrulata),
hinebark (Physocarpus opulifolius), winterberry (Ilex verticillata),
pladdernut (Staphylea trifolia), strawberry bush (Euonymus

americanus), kinnikinnik (Cornus ammomum), and buttonbush (Cephalanthus
occidentalis). Other shrubs of this area are pawpaw (Asimina triloba),
leatherbark (Dirca palustris), hoptree (Ptelea trifoliata) and tooth-
ache tree (Zanthoxylum americanum). Virgin®s Bower is the most common
vine along stream banks.

Many species grow among the shrubs and along the margin of
streams. Among these are climbing plants such as greenbrier (Smilax
rotundifolia), climbing false buckwheat (Polygonum scandens), poison
ivy, bindweed (Convolvulus sepium), morning-glory (Ipomoea purpurea),
bur-cucumber (Sicyos angulatus), riverbank grape (Vitis riparia),
Virginia creeper, moonseed (Menispermum canadensis), wild yam
(Dioscorea villoss), virgin's bower, cinnamon vine (Dioscorea
batatas), and bittersweet.

Among the herbs are many grasses such as rice cutgrass (Leersia
oryzoides), manna-grass Glyceria striata), wood reed grass (Cinna
arundinacea) wild ryes (Elymus spp.), deer-tongue grass (Panicum
clandestinum), switch grass (Panicum virgatum), bromegrasses (Bromus
spp.) and bottle-brush grass (Hystrix patula).

Numerous mints grow along riverbanks such as peppermint (Mentha
piperita), spearmint (Mentha spicata), water horehound {Lycopus
virginicus and L. americanus), germander (Teucrium canadense), giant
hyssop (Agastache nepetoides), hedge nettle (Stachys tenuifolia) and
dragonhead (Dracocephalum virginianum).

Included in the herbaceous plants along streams are many
composites such as Joe Pye weed (Eupatorium fistulosum), sunflower
(Helianthus spp.), goldenglow (Rudbeckia laciniata), and swamp
beggarticks (Bidens spp.), Jerusalem artichoke (Helianthus tuberosus)
and rough aster (Aster patens).
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Other herbaceous species include false nettle (Boehmeria
ylindrica), swamp milkweed (Asclepias incarnata), turtlehead
Chelone glabra), monkey flower (Mimulus ringens), cardinal flower
Lobelia cardinalis), wild onion (Allium cernuum), yellow iris
Iris pseudoacorus), blue indigo (Baptisia australis), great blue
obelia (Lobelia siphilitica), showy goldenrod (Solidago speciosa),
arly goldenrod (Solidago juncea), cup-plants (Silphium connatum &
rifoliatum) and great Indian plantain (Cacalia muhlenbergii).
This is a favorable habitat for dodder (Cuscuta gronovii) and
scouring rush (Equisetum hyemale).
Pioneer stages develop on wet, newly deposited banks of sand
or mud. These may be invaded by sedges (Carex, Scirpus, Cyperus
and Eleocharis spp.) cattails (Typha latifolia), arrowhead
(Sagittaria latifolia), water plantain (Alisma subcordatum) and bur-
reeds (Sparganium americanum). Along New River, lizard®s tail
(Saururus cernuus) is abundant in some areas. Rare plants such
as creeping dayflower (Commelina diffusa), lovegrass (Eragrostis
wiegeltiana) and golden loosestrife (Lysimachia vulgaris) have
~been found as pioneer succession species.
Barren rocks also provide pioneer succession areas. Dry
exposed sandstone cliffs are most frequently vegetated with
- scrub pine, pitch pine, rhododendrons, mountain laurel and
blueberries. The herbaceous plants will consist of poverty
grasses (Danthonia spp.) panic grasses (Panicum spp.), little
- bluestem (Andropogon scoparius), pussytoes (Antennaria spp.) and
various ferns such as the hairy lip fern (Cheilanthes lanocsa).

Several species of rock cress (Arabis spp.) and alumroots
{Heuchera spp.) occur in rocky places.

Rock crevices and recesses provide a suitable habitat
for such plants as wood fern (Woodsia obtusa), ebony spleenwort
(Asplenium platyneuron), wild columbine (Aquilegia canadensis),
stone crop (Sedum ternatum), early saxifrage (Saxifraga virgin-
iensis), wild liveforever (Sedum telephioides) and walking fern
(Camptosorus rhizophyllus). Along rocky riverbanks are found




species such as riverbank goldenrod (Solidago racemosa), big
yluestem (Andropogon gerardi), McDowell®’s sunflower (Helianthus
fowellianus)9 eastern gama grass (Tripsacum dactyloides),
tasselrue (Trautvettaria caroliniensis) and shrubby yellow root
(Xanthoriza simplicissima).

Several major rock strata outcrops at riverbed level

ave unusual plant communities. Prominent outcrops occur at
sandstone Falls, McKendree, mouth of Keeneys Creek, Hawk®s

est Dam, Cotton Hill and Gauley Junction. Plants of these
yutcrops are rock spikemoss (Selaginella rupestris), dwarf
andelion (Krigia virginica), meadow beauty (Rhexia mariana),
atiff aster (Aster linariifolius), slender gerardis (Gerardia
tenuifolia) and blazing star (Liatris spicata). It is assumed

collected on the outcrops at the mouth of Keeneys Creek.

In the water are found such plants as pondweed (Potamogeton
8pp.), naiad (Najas spp.) arrowhead (Sagittaria spp.), water
plantain (Alisma subcordatum), water-willow (Justicia americana),
Canada waterweed and mud-plantain (Heteranthera dubia).

Many rooted herbs are found along the shore. Among
these are smartweeds (Polygonum spp.), beggar-ticks (Bidens
spp.), sedges (Carex spp.), and tearthumb (Polygonum sagit=-
tatum). An interesting plant living attached to boulders in
the rapids of New River is riverweed (Podostemum ceratophyllum).

Evidence indicates that several plants have migrated along
New River. Most of these'plants are found only on the pioneer
succession areas of sand and rocks of the open flood plains.
Among these unusual plants are eastern gama grass, prairie
cordgrass (Spartina pectinata), Florida pellitory (Parietaria
floridana), bittercress (Cardamine clematitis), bittercress
(Cardamine impatiens), red gum, hoptree, Virginia mallow
(Sida hermaphrodita), meadow beauty (Rhexia mariana), sweet
pepperbush (Clethra acuminata), rose mallow (Hibiscus moscheutos),
trumpet creeper, crossvine (Bignonia capreolata), silverbell,
fringetree, mistletoe (Phoradendron flavescens), showy golden-
rod (Solidago speciosa), McDowell®s sunflower, and Small®s
ragwort (Senecio smallii).

the rare Torrey®s Mountain-mint (Pycnanthemum torrei) was originally
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Numerous rocky ravines and talus slopes are present in
New River Gorge. Those on northern exposures are quite cold
and damp. Some of these ravines occur as low as 1000 feet
elevation and contain plants which normally are found above
2500 feet elevation. A partial liSting of these unique plants
is as followss
Fraser®'s sedge-Carex fraseri
Yellow birch-Betula alleghaniensis
Mountain bugbane~ Cimicifuga americana
White baneberry-Acteae pachypoda
Allegheny vine-Adlumia fungosa
Aconite saxifrage-Boykinia acontifolia
White wood sorrel-Oxalis montans
Mountain maple-Acer spicatum
Mountain Holly-Ilex montana
Dwarf Ginseng-Panax trifolius
Alpine Enchanter®s-Nightshade-Circaea alpina
Rock skullcap~Scutéliaria saxitilis
Hobblebush~-Viburnum alnifolium
Red elderberry-Sambucus pubens
Vervain thoroughwort-Eupatorium pilosum
Mountain aster-Aster acuminatus
Several unusual plants were cultivated in the boon towns
of the coal mining era of the late 1800%'s and early 1900°s.
Many have persisted with some being well established. Still
others are exotics, adventives and introduced weeds. Some of
the more important of these are as foliowss
Paspalum dilatatum
Indian Nutgrass-Sorghastrum nutans
'ReeduPhragmites communis
Spiderwort- Tradescantia virginiana
Asiatic Day-flower- Commelina communis
" Common Day Lily-Hemerocallis fulva
Adam®s Needle-~ Yucca filamentosa
Garden Asparagus-Asparagus officinalis
Yellow Iris- Iris pseudoacorus
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Bouncing Bet-Saponaria officinalis
Japanese Quince-Chaenomeles japonics
Multiflora Rose=Rosa multiflora

'Wisteria~Wisteria frutescens

English Ivy- Hedera helix
Parsnip-Pastinaca sativa
Periwinkle-Vinca minor

Japanese Honeysuckle-Lonicera japonica
One-seeded burncucumbermSicyos angulafus
,Eupatorium hyssopifOIium |

Small's ragwort~Senecio smallii

Yellow Goats«beafd-Tragopogon pratensis

References used as the primary sources for the "ecology®
summary are as follows:
1. Brooks, A. B. 1911. Forestry and Wood Indusitries.

2. Grafton, William N. and Claude McGraw. 1976. The Vascular
Flora of New River Gorge, West Virginia.

3. MeGraw, Claude and William N. Grafton. 1973. The Vascular
Flora of New River Gorge - Mamns Creek - Fayette County,
West Virginia.

4, Phillips, Violet Josephine Siemicozko. 1969. The Botany
of the New River Valley between Glen Lyn, Virginia and
Gauley Bridge, West Virginia.
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RARE AND ENDANGERED PLANTS

There are no native plants in New River that occur on the most

cent federal list of rare and endangered species as compiled by the US
sh and Wildlife Service. The rare and endangered plants of West
rginia is being revised and is scheduled for publication in early 1981.
is new list is nearly finalized as the result of efforts by the WV
ritége Trust Program, WV University and Marshall University. The
llowing plants are found in New River Gorge and will likely be on

is revised list of West Virginia's rare and endangered flora:

ygodium palmatum open and brushy swamp-Washington Carver
1imbing Fern Camp verified in Sept. 1980

hyrium angustum nmoist woods near ILake Babcock
ortheastern Lady Fern 8=12=73

moist soil below cliff & in railroad ditch
above Gauley 8-18-74

ellaea glabella rocks near Sandstone Falls on south bank
mooth Cliffbrake of New River 7-13-68

podsia ilvensis along road in sandstone crevices near
usty Cliff Fern Sandstone Falls June 1975

bodsia scopulina V. appalachiana dry rocky area at the north end of 2nd
legheny Cliff Fern trestle of Manns Creek Switchback in

Babcock State Park 10-21=-73

ypha angustifolia wet ditch along Glade Creek Road

arrow-leaved Cattail 10=1=72
wet ditch of railroad above Fayette Station
1977

ajas gracillima aquatic at mouth of Dowdy Creek
8-29-76

ristida lanosa Nuttallburg

0oly Three-awn Grass Aug. 1892
rock outcrops at mouth of Keeneys Creek
9-=8~74
rock outcrops at Sandstone Falls
10=17=74

Digitaria filiformis sand along New River
nger Grass 9=17-56



ragrostis hirsuta
ove Grags

ove Grass
ymnopogen ambiguus

nhly Grass

glice mutics
Melic Crass

Pagpalum dilitatum

Phragmites communle
Common Reed

Poa salituensis
Bluegrass

Sporobolun asper
Grasg
Carex slopecoidea

comosa

emoryi

Carex fraseri
Frager®s Sedge

ragrostis wiegeltiana

road-leaved Beardgrass
uhlenbergia capillapris

«66

E=3

along side of clay road 0.5 mile below

Hinton Be=2 540

muddy railroad ditch below Meadow Creek

1974

open floodplain haliway between Cotion

Hill and Hawks Nest Dam

G 1476

edge of rock cliff at Cotton Hill bridge

moist woods of flood plain at West Sewell

Qo 7P

5=20=73

dry woods at the mouth of Piney Creek
bl 3=(7

woodlands 1.25 miles above coal mine
at Terry  5-31-41

Brooks Mountain

P Zafl

floodplain forest halfway between Cotton
Hill bridge and Hawks Nest Dam

moist railroad ballast at Gauley

11l=15=75

b=27=75

wet rallroad ditch below McKendree

8-27-72
Stone Cliff
Gu1G=67

moist @0il of rallroad bank at West Sewall

1973

mouth of Wolf Creek near Payetite Station

5w 2Pwb?

wet so0il of railread diteh at Ames

Gaw 20 Plp

at Hinton 5«09«41

- glong New River 1.25 miles below bridge

Manns Creelk in Babcock State Park

June 1960 verified in 1980
Nuttall Station
Fe21=1892

Other verified locations for this unusual

gedge include.

Minden Rallroad above Thurmond (Fayette)

Taurel Creek below Lawton (Fayette)
Near Bocone on Keeneys Creek {Fayette)

Glade Creek (Raleigh)




_Carex mesochorea
 Sedge

- Carex polymorpha
~ Sedge

" Carex typhina
' Sedge o

Carex umbellata
- Sedge

Cyperus refractus

Eleocharis compressa
Spikerush

Rhynchospora globularis
Beakrush

Xyris torta
Yellow-eyed Grass

Creeping Dayflower
~ Commelina diffusa

Commelina erecta
Slender Dayflower

Heteranthera reniformis
Mud plantain

Juncus platyphyllus
‘Rush

Smilacina stellata
Habenaria psycodes

Pogonia ophioglossoides
" Beard-flower

Triphora trianthophora
“Nodding pogonia

Star-flowered Solomon®s Seal

‘Small Purple Fringed Orchid

-67=

old Army Corps of Engineers Camp
at Prince 4-31-75

dry cleft in boulder in Wolf Creek
gorge near Fayette Station  5-25-74

Prince Camp

7-6-68

rock outcrops below Cotton Hill bridge

b-27-75

Camp Brookside
8-14-58

Nuttallburg
1890

rock outcrops at Cotton Hill
8-13-72

New River Gorge at Cotton Hill
7-6-29

wet sandy beach 200 yards below Hawks
Nest Dam  9-14-76

sandy beach at Sewell
1977

railroad ballast at mouth of Keeneys
Creek  7-23-67

shallow pool at Gauley Station
9-17-57

wet muddy riverbank at Cotton Hill
9-14-76

south bank of river about 1 mile above

bridge at Stone Cliff

riverbank near Bellpoint
6-30-33

Nuttallburg
5-14-1892

Kates Branch swamp
7-2-75

Short Creek in the camp woods

~at 1300° elevation 8-16-1892

sandy soil in woods by New River 0.75
mile north of Rt. 20 on road to Meadow

Creek 8-8-60



Calopogon pulchellus
Grass Pink

Spiranthes lucida
Shining Ladies®' iresses

Spiranthes tuberosa
Little Ladies® tresses

Corallorhiza wisteriana
Wister'storalroot

Salix discolor
Glaucous Willow

3alix lucida
Shining Willow

Celtis laevigata
Sugarberry

Parietaria floridana
Florida Pellitory

Asarum shuttleworthii
Iarge~-flowered Heartleaf

Paronychia fastigiata
" Hairy Forked Chickweed

Thalictrum clavatum
Mountain Meadowrue

Thalictrum steeleanunm
‘Steele®s Meadowrue

Anemone minima
Dwarf Anemone

Cardamine clematitis
- Bittercress

i

Sibara virginica
Virginia Cress

Arabis pycnocarpa
”Halry Rockcress

i'at Cotton Hill

north side at Fayette Station

~68.

Kates Branch swamp
7=2~75

Cotton Hill
6=9=54

dry railroad siding below Cotton Hill
Statlon 8«18~74

moist woods at Marr Branch
'10=20-78

along New River at Cotton Hill
6=22-49

railroad 31dlng at Sewell
9-10-72

McKendree to Quinnlmont
1967 through 1975

dry bank of railroad above Fayette
=13=72

Madams Creek
5=5-32

révgrbank just below Contrary Creek
189

Nuttallburg
1898

rock Eile on side of mountain at Terry

:5@22-

moist woods in Babcock State Park

“April 1967

Nuttallburg

| 5-5-1892

moist sandy riverbank near the west
end of Stretcher®s Neck Tunnell 5-8-73

moist woods on Cotton Hill flood plain
6=4=72 .

gegr Thurmond along New River
-8-67

bottom of hill in gew River Gorge

railroad ballast down New River on
5=14=72




Spiraea virginiana
Virginia spiraea

Desmodium lineatum
Sticktights

Desmodium pauciflorum
Sticktights

" Galactia volubilis
“Milk Pes

Polygala curtissii
Curtiss® Milkwort

Euphorbia humistrata
Spreading Spurge

BEuphorbia zinmiflora
Wolf®s Milk

~Ampelopsis cordata
Lechea leggetti
Pinweed

Hypericum denticulatum

Viola incognita
Violet

Rhexia marisna
Meadow Beauty

Oenothera argillicola
Shale Evening Primrose

Coppery St. John®s-wort

0.5 mile above Cotton Hill

" 6=Q=5L

50 yards below Hawks Nest Dam
6~-19-61

dry roadbank near rim of canyon on
gouthside -Fayetteville to Fayette

:Statlon Road 9m 7=72

‘Cam Brookside

14-58

mountainside along path at Spring CA

" nearly 0,75 mile from west end of Hinton

8-2-41

Camp Br00ﬂ81de along New River
9-26-71

sandy areas of flood plain at Sewell
1973

sandy openinis at Corps of Engineers
Camp near Prince 8=7=74

Nuttallburg
1890

railroad ballast at Nuttallburg
1890

rock outcrops near HMcKendree

”8~27~?2

near Cotton Hill
6-16=54

Gauley Mountain
June 1901

rock outcrops at Gauley
11-9-74
rock outcrops at Cotton Hill

8=13-72

near Hinton
4u8=32

rock outcrops at Cotton Hill
8“&1“?3

near Hinton
Aug. 1933
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Rotala ramosior
Toothcup

“Peinturier®s Chervil

Pseudotaenidia montana
Mountain Pimpernel

Teucothoe recurvatus
" Recurved Fetterbush

"Rhododendron viscosum
Lysimachia vulgaris
Golden ILoosestrife

Samolus parviflorus
Water Pimpernel

" Pycnanthemum loomisii
" Loomis® Mountain-mint

Pycnanthemum torrei
Torrey®s Mountain-mint

Stachys hispida
Hedge=Nettle

Utricularia gibba
Humped Bladderwort

Antennaria virginica
Shale Pussytoes

Aster linariifolius
Stiff Aster

“Chaerophyllum teinturieri

White Swamp Honeysuckle

- 9-17-67

70~

wet soil of rock ledges at Gauley
8-28-76

wet riverbank below Hawks Nest Dam
9-14-76

openinﬁ by railroad at Ames
5=20-7

railroad ballast at Gauley
bh-27-75

near Hinton

‘.b~19«32

from Hinton

April 1941

Hawks Nest Overlook
June 1877 (verified in 1969)

aquatic in bed of water-willows
{(above Quinnimont)

below woodland spring 0.5 mile from
west end of Hinton bridge 7-11-41

margin of river at Gauley
11-9-74

dry open field at Prince-Army Corps
of Engineers Camp 8-6-72

Nuttallburg
9-19-1891 -

rock outcrops at mouth of Keeneys Creek

7-23-67

‘moist roadside near Dowdy Creek

7-9-72

brackish water hole in rock outecrops
8-18-74 (Gauley)

near Hinton
May 1941

rock ledge at surge tank on Gauley
8=25=-"74

New River at Gauley Station
Sept. 1958
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Coreopsis pubescens moist sand of flood plain near Prince

Tickseed 8=7=74

flood plain at Cotton Hill
8=-25-56

moist sandy soil on Sewell flood pialn

’ 825473

- Eupatorium pilosum Nuttallburg
~ Vervain Thoroughwort 1898

swamp at Washington Carver Camp

1973

Eupatorium hyssopifolium railroad siding at Sewell

4-23-75

Helianthus dowellianus Brooks
McDowell®s Sunflower 8-11-33

Sewell floodplain
1973

rock outcrops at Cotton Hill
9=17=72

References used as the primary sources for the rare and

endangered plant summary are as follows:
1. Fortney, Ronald H., et. al. 1978. Rare and Endangered Species of

West Virginias A Preliminary Report - Volume I: Vascular Plants.

2. Grafton, William N. and Claude McGraw. 1976. The Vascular

Flora of New River Gorge, West Virginia.

3., McGraw, Claude and William N. Grafton. 1973. The Vascular

Flora of New River Gorge - Manns Creek - Fayette County, West
Virginia.
Phillips, Violet Josephine Siemicozko. 1969. The Botany of the

New River Valley between Glen ILyn, Virginia and Gauley Bridge,
West Virginisa.

Strausbaugh, P. D. and Earl L. Core. 1978, Flora of West Virginia.
US Department of Interior. 1980. Endangered and Threatened
Wildlife and Plants - Native to the United States.




PIMBER RESOURCES

« The "original forests", “lumber industry® and “present forest
conditions" as described by A. B. Brooks (1911) were previously
ymentioned in the "Ecology of Forests, Cover Types, and Herbaceous
Plants® section of this summary. Brooks? information dealt with
Fayette County with no specific mention of New River Gorge.

The US Forest Service has periodically taken inventories of
the quality and quantity of timber in West Virginia. These
inventory results were published in 1949, 1953, 1964 and 1978.
All data are given on either a statewide, region or county basis.
 Information dealing specifically with New River Gorge will have
 to be extrapolated from county figures. The 1978 survey notes
Changes and trends occurring since 1949. Various sections

of the report deal with acreages, volumes, stand conditions,
timber uses, growth, lumber and sawlog production and future
trends. The following tables on commercial forest acreage (by
ownership, stand-size and forest type), stocking, net volume by
7species, and land area classification by county exemplify the
types of data available.

| References used as the primary sources of this timber
resources summary are as followss

1. Brooks, A. B, 1911. Forestry and Wood Industries.

2., Northeastern Forest Experiment Station. 1978. The Forest
Resources of West Virginia.

3. US Department of Interior- Bureau of Outdoor Recreation. 1975.
New River Gorge.

4, West Virginia Department of Natural Resources. 1980. The
Primary Forest Industry of West Virginia 1980.
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Table 32.— Area of commercial forest land in West Virginia, by ownership
classes and geographic units, 1975
(In thousands of acres)

Ownership Northeastern  Southern  Northwestern Total
classes
National Forest 733.8 138.8 — 872.6 .
Other federal 14.0 3.1 22.0 39.1 R |
State 88.1 78.7 62.1 228.9 : 4
County and municipal .2 — — 2
Total public 836.1 220.6 84.1 1,140.8
Forest industry 234.5 491.5 153.7 879.7
Farmer-owned 876.0 391.5 660.1 1,927.6
Miscellaneous private: ’ :
Individual 1,634.4 1,289.6 1,863.8 4,787.8 t
Corporate 402.8 1,254.1 95.4 1,752.3 ¢
Other 421.4 265.9 308.2 995.5
Total private 3,569.1 3,692.6 3,081.2 10,342.9 ’ '
All ownerships 4,405.2 3,913.2 3,165.3 11,483.7 f
14
'!,
Table 33.— Area-of commercial forest land in West Virginia, by stand-size ’
classes and geographic units, 1975 ;
(In thousands of acres)
%
Stand-size class Northeastern  Southern Northwestern Total
Sawtimber stands 1,785.9 1,923.9 1,365.9 5,075.7 '
Poletimber stands 1,682.2 1,280.4 997.0 3,959.6
Sapling-seedling stands 852.4 662.0 791.7 2,306.1 ;
Nonstocked areas 84.7 46.9 10.7 142.3 :
f
All classes 4,405.2 3.913.2 3,165.3 11,483.7
'
Table 34.— Area of commercial forest in West Virginia, by forest types and
geographic units, 1975 v ‘ .
(In thousands of acres) :
Forest type Northeastern  Southern  Northwestern Tortal n
White and red pine 313 9.9 — 101.2 ‘
Spruce-fir 58.5 .5 — 39.0 P
Virginia and pitch pine 187.5 48.2 249.5 485.2 k
Oak-pine 264.5 93.2 210.5 568.2 !
Qak-hickory 2,337.0 2,506.0 1,985.1 6,828.1 ;
Elm-ash-cottonwood 392.2 156.6 265.7 814.5
Maple-beech-birch 1,125.3 1,034.8 454.5 2,618.6
Aspen-birch 8.9 — — 8.9
All types 4,405.2 3,913.2 3,165.3 11,483.7 i
V-, t




Table 37.—Number of growing-stock trees on commercial forest land, by species and diameter classes,
Southern Unit, West Virginia, 1975

(In thousands of trees)

Diameter class (inches at breast height)

A All
Species classes 5.0- 7.0- 9.0-  11.0- 13.0- 15.0- 17.0- 19.0- 21.0
6.9 8.9 10.9 129 149 169 18.9 209 28 29.0+

Virginia pine 7,097 3,666 1,895 937 394 128 53 24 — S
Other yellow pines 1,979 668 574 325 266 — 121 4 21 — —
White pines 5,088 2,119 1,704 365 446 121 94 120 68 st -
Red spruce 605 64 95 125 108 100 59 36 13 5 —
Hemlock 9,176 4,374 2,013 802 763 460 319 199 112 134 —

Total softwoods 23,945 10,891 6,281 2,554 1,977 809 646 383 214 190 —
Select white oaks® 37,795 15,291 9,110 5,181 3,397 1,923 1,384 794 377 309 29
Select red oaks® 25,304 5,667 5,941 4,743 2,665 2,261 1,678 929 617 737 56
Other white oaks® 44,439 20,605 9,738 5,163 2,853 2,322 1,355 933 657 738 75
Other red oaks® 43,700 15,216 9,867 6,615 3,346 3,801 1,897 1,195 808 884 71
Red maple 29,257 13,673 8,178 4,143 1,178 1,208 378 263 66 148 22
Sugar maple 22,279 10,441 5827 3,070 1,168 824 300 211 177 229 32
Yellow birch 5,116 2,717 1,362 576 248 46 56 53 21 37 —
Sweet birch 14,460 8,211 3,260 2,060 517 208 12 61 83 46 @ —
Hickory 41,995 16,682 10,824 6,504 3,799 1,899 1,218 664 229 176  —
Beech 18,440 7,879  3.521 2,466 1,866 1,098 892 264 174 232 48
Ash 6,306 2,807 718 796 938 651 252 74 4 54 12
Black walnut 2,031 695 268 600 197 35 102 78 19 37 —
Yellow-poplar 43,850 13,366 9,450 7,415 5,131 3,931 2,355 1,258 555 382 -
Cucumbertree 6,832 1,903 2,428 909 773 362 301 87 69 - —
Blackgum 4,447 2,396 819 299 93 317 166 128 63 166 -
Black cherry 5249 2,433 825 612 502 450 240 75 56 6 —
Basswood 13,043 5,498 1,914 2,498 1,375 744 777 71 84 82 —
Other hardwoods 19,192 . 7,944 6324 2,616 1,088 678 329 109 1 93 —

Total hardwoods 383,735 153,434 90.376 56,266 31,134 22,758 13,692  7.247 4,070 4,406 352

All species 407,680 164,325 96,657 58,820 33,111 23,567 14,338 7,630 4,284 4,596 352

 Includes only white oak trees.

P Includes onlyv northern red oal trees.

 Includes only chestnut oak trees.
9 Includes 27,141 thousand black oaks; 15,812 thousand scarlet oaks, and 747 thousand pin oak trees.

'ﬁ&‘
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Table 53.— Net volume of sawtimber on commercial forest land, by species
and quality classes, Southern Unit West Virginia, 1975
(In millions of board feet)

L All Standard-lumber logs
Species classes t
’ Grade | Grade 2 Grade 3 Grade 4”
Softwoods:
White pine 124.1 7.3 23.5 62.6 30.7
Virginia pine 63.5 7.3 4.1 52.1 —_—
Other yellow pines 42.9 3.1 4.8 35.0 —
Other softwoods® 306.8 — — - —
Total softwoods - 537.3 17.7 32.4 149.7 30.7
Hardwoods:
Select white oaks 947.2 65.2 172.1 458.7 251.2
Select red oaks 1,156.4 335.5 245.3 424.8 150.8
Other white oaks 969.9 108.4 214.5 391.2 255.8
Other red oaks 1,490.3 266.7  278.1 590.7 354.8
Red maple 367.2 61.2 64.7 131.9 109.4
Sugar maple 332.6 67.4 74.9 107.1 83.2
Yellow birch 43.1 6.1 7.1 23.4 6.5
Sweet birch 83.3 16.0 17.4 28.5 21.4
Hickory 856.0 103.2 143.3 343.7 265.8
Beech 542.6 67.9 85.4 227.1 162.2
Ash 186.5 28.1 42.6 79.1 36.7
Black walnut 60.1 2.8 15.4 36.3 5.6
Yellow-poplar 1,534.1 382.5 330.9 542.3 278.4
Cucumbertree 156.6 17.7 33.5 67.2 38.2
Blackgum 137.6 29.2 42.1 49.2 17.1
Black cherry 171.2 30.6 35.9 61.4 3.3
Basswood 34,1 4.6 7.8 15.9 5.8
Other hardwoods 242.0 10.4 42.5 130.9 58.2
Total hardwoods 9,310.8 1,603.5 1,853.5 3,709.4 2,144.4
~~~~~~~~~~~~~ Percent - - - - — -~ — - _ . _
Hardwood quality : 100 17 20 40 23

* International 1/4-inch rule.

® Grade 4 applies only to white pine. For hardwoods the volumes in this column are for
construction logs.

¢ Species other than pine are not graded into standard-lumber grades.

%




Table 57.—Land area in West Virginia, by land classes, counties, and geographic

units, 1975.

Forest land

. Total Nonforest ¥ i
County land area® land area Non- . S:lm bling
commercial® Commercial error of

total®

- - = = = = - ~ ~Thousand acres- - - - - Percent
Boone 320.6 56.6 — 264.0 10
Clay 219.5 29.8 — 189.7 6
Fayette 4243 84.7 3.9 3357 S
Greenbrier 656.7 154.8 1.0 500-9 4
Kanawha 580.4 122.3 — 458:1 4
Logan ) 291.9 : 56.0 3.3 232.6 10
McDowell 341.1 64.1 e 277.0 11
Mercer 266.8 77.1 .5 189.2 6
Mingo 270.7 47.9 — 222.8 10
Monroe : 302.5 “116.5 — | §6.0 8
Nicholas 416.0 78.4 3 337.3 6
Raleigh 387.3 88.5 1.4 297.4 5
Summers 223.8 60.4 4.4 159.0 6
Wyoming 322.6 52.3 6.8 263.5 5

Southern Unit 5,024.2 1,089.4 21.6 R 1.8

Table 59.—Area of commercial forest Iandin West Virginia, by forest type,

county, and geographic unit, 1975
(In thousands of acres)

-76-

Other Maple- Other
County Virginia and softwood Oak- beech- hardwood All

pitch pine types hickory birch types types

Boone - — 2.8 160.4 92.3 8.5 264.0
Clay 2.6 3.2 127.3 43.8 12.8 189.7
Fayette 4.9 4.4 225.2 78.1 23.1 335.7
Greenbrier 5.5 - 12.4 281.4 166.2 35.4 500.9
Kanawha 7.4 8.8 305.3 105.4 31.5 458.1
Logan — 3.6 150.4 68,1 10.5 232.6
McDowell — 4.6 174.0 81.8 16.6 277.0
Mercer 2.2 2.6 126.3 45.0 12.5 189.2
Mingo — 3.3 139.8 68.7 11.0 222.8
Monroe 7.0 3.9 122.3 37.5 15.3 186.0
Nicholas 6.1 3.9 217.8 85.8 23.7 337.3
Raleigh 4.5 31 199.7 69.5 20.6 297.4
Summers 2.3 2.8 104.7 38.3 10.9 159.0
Wyoming 5.7 11.3 171.4 57.7 17.4 263.5
Southern Unit 48.2 70.4 2,506.0 1,038.8 249.8 3,913.2
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Forest cover types occurring in the New River Gorge area have
anged very little since the early 1900°s when timbering reached
climax in the virgin forests. Brooks (1911) and other early
hors noted the more common species. These coincide closely with
composition of cover types from the US Forest Service surveys
1949, 1953, 1964 and 1978. Survey results indicate small decreases
acreages of pines, cove hardwoods and oak-hickory forest cover
es and small increases in the northern hardwoods and aspen types.
The forests in the New River Gorge area generally coincide with
§9 Appalachian Plateau Physiographic Province. These are principally
rdwood forests of oak-hickory association interspersed with pine,"
ve hardwoods and other mixzed mesophytic woodlands.
Major forest types in the total New River Gorge area by acreage
clude the following estimatess oak-hickory, 66,630 acres; maple=-
ech-birch, 17,090 acres; elm-ash-cottonwood, 3,780 acres; yellow-
plar, 2000 acres; loblolly-shortleaf, 1,830 acres; white pine,
00 acres; and oak-pine, 670 acres.
The scenic beauty of the Gorge owes much to the vegetation
hat grows there. In the early spring, the white dogwood and the
inkish redbud bloom, followed by the purple flowers of the
@perialmtree@ and in June and July, the white, pink and purple
f the rhododendrons. In autumn, the foliage is even more
mpressive., ’ '
Still, it is the economic value of the timber that must be
ddressed. The species composition in New River Gorge is quite
aried. The following list indicates that approximately 50
ommercial tree species occur in the Gorge. The Imperial-tree
hould also be considered as having potential value. It should
e noted that 10-15 species constitute a very high percentage
f the timber cut commercially. Following the list of commercial
rees is a listing of sawmills which depend partially on the
imber resources of New River Gorge for their raw materials.




fie Nome

Ables balsames
Juniperus virginiana#
picea rubens

pinus echinata#
pungens®
resinoss
rigida%
strobugit®
sylvestris

2, virginiana®
huja oceldentalis
Tauge canadensigh#

Acer rubrumbd

A, saccharinum#

AL sacchaprum®
Aescuwlug specieg
Betula alleghaniensigi
B. lenta*

Bs nigra %

B. papyrifera

Carya specieg¥®
Castanea dentatat®
Celtls oceidentaliis¥
Cornug florida¥®
Diosvyros virginiana®
Fagus grandifolint®
Fraxinus gpeclegh®
Gleditsia triscanthoa¥
Ilex opaca®

Juglans einerea®

J. nigrat#

Liguidambar styracifliua®*
Liriodendron tulipifepass
Magnolia speclegiw
Nyssa sylvatica®®
Platanus occidentaliegh®
Populus deltolidesgt

Po grandidentata¥®

Po tremuloides

Prunug zerotina®®
Quercus albawd

@, blcolor

Qs coccineat®

Q. imbricaria
Q. macrocarps
Q. muhlenbergil®
Q. palustris
Qe prinugh#
Q. rubprak#
Q. stellata®

Q, velupina®d®
Robinia pseuvdoacaciahs
Salix nigra®
Tilia americanass
Ulmus speciegh®
¥ Qeeurs in the Gorge

LIST OF COMMERCIAL TREE SPECIES OF WEST VIRGINIA

Lommon Name

Balgam fir

Eastern redceday

Red spruce

Shortleaf pine (Yellow)
Table-mountain pine
Red pine

Piteh pine

Eastern white pine
Scoteh pine

Virginia pine {(Scrub)
Northern white-cedar
Bastern hemlock

Red maple (Soft)

Silvey maple

Sugar maple {Hard)
Buekeye

Yellow Birch

Swaet birch (Black)
River bireh (Red)

Paper birch {(White)
Hickory

American chestnut
Hackberry {(Sugar berry)
Flowering Dogwood
Common persimmon
American beech

Ash

Honeyloeust

American holly
Butternut

Black walnut

Sweetgun

Yellowepoplar (Tulipitres)
Maghollia

Blackgum {(Tupelo)

Am. sycamore (Buttonwood)
Eastern cottonwood
Bigtooth azpen (Popple)
Quaking aspen {(Trembling)
Black cherry

White oak (Stave)

Swamp white oak

Searlet oak

Shingle oak

Bur. oak

Chinkapin oak

Pin oak

Chegtnut oak (Rock)
Northern red cak

Pogt oak

Black oak (Yellow bark)
Black locust

Black willow
American basswood

"

Elm
#% Important commercially

" B
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MAMMALS

The mammals of West Virginia have been of considerable importance
to man since he first occupied the State. They were essential to the
existence of the Indians and white settlers, for it was the mammals
which provided most of the food and part or all of the clothing of
these early people. The large herbivores were especially important in
this respect. The large carnivores were a constant threat to the
domestic stock of the early settlers and were considered,perhaps
unduly, a threat to the settlers themselves.
; Local histories and the journals of early explorers mention only
‘the larger species. It is only from these sources that we may obtain
our information, since most of them have been extirpated within the
State.
In 1911 F. E. Brooks published an account on the abundance and
‘distribution of 58 species and subspecies of mammals which were known
or believed to have lived in the State. Surber collected mammals in
West Virginia for about 20 years and, in his annotated 1list published
in 1912, recorded 57 species and subspecies which had been present or
were still living in the State. The number was increased to 62 by
A. B. Brooks (1929). Kellogg, in his "Annotated Check List of West
Virginia Mammals® (1937), lists 73 recent forms.

In 1948 the WV Conservation Commission initiated a mammal survey.
The project began in 1949 and was completed in 1951 under the direction
of Sturgis McKeever. Field work on the mammals was done to obtain
information concerning the ecology, distribution, biology and correct
identification of West Virginia®s mammals. Specimens collected prior
to this survey by individuals and museums were also included in this
study. The literature was surveyed for historical comments, natural
history and life history information. The survey identified 69 species
consisting of 78 subspecies. Mammals with a northern affinity totaled
34 as versus 32 with a southern affinity. Three mammals are introduced
within recent times. The three are the Norway rat, black rat and
house mouse. Their only importance is as pests.




Least weasel
Mink

Norway rat
House Mouse
Opossum
Least shrew

Mammals found throughout West Virginia are as follows:

Long=tailed weasel
Short-tailed shrew
Little brown bat
Trouessart®s bat
Big brown bat
BEastern cottontail
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Pipistrel Gray squirrel
mming mouse Red bat White-footed mouse

Hoary bat Striped skunk
adow mouse Gray fox White~tailed deer
odland jumping mouse Raccoon

d fox
Mammals with a limited range which should include New River Gorge

Star-nosed mole Indiana bat

Meadow jumping mouse Harvest mouse
New England cottontail Wood rat

The factor controlling the local distribution of most rodents and
lagomprphs is life form of the vegetation. The local distribution of
gsome carnivores is also controlled by vegetative life forms. Changes in

are as follows:

the life form over extensive areas may result in a marked increase or
decrease of the overall distribution of some mammals.

Five mammals are listed on the most recent list of endangered species
s possibly occurring in West Virginia. The mammals and their ranges are

Indiana bat
Virginia big-eared bat
Brown or grizzly bear

East and midwestern US
KY, Wv, VA, IN, IL, OH
48 conterminous states
Gray wolf 48 conterminous states
Fastern cougar Eastern US

one of these mammals have been seen in the New River Gorge in recent

as follows:

ecades. The brown or grizzly bear has never been officially recorded
for the State. The bats have been recorded from the nearby cave region
of Greenbrier and Monroe Counties. Thus, the chances of their occurrence
in New River Gorge is possible. Gray wolf and eastern cougar have been
extinct in West Virginia since the early 1900s but might immigrate into
West Virginia and the New River Gorge in the future.

The following population trends for the larger game species in
New River Gorge are predicted by the Wildlife Resources Division of the
WV Department of Natural Resources. Deer populations in the area are
fair and appear to be growing. The large acreage of abandoned strip
‘mines in the area has apparently provided a sufficient quantity of
good browse to help support this population. Black bear are seen in
the area and their numbers are increasing. A variety of small upland

game (squirrel, rabbit, fox, raccoon, & woodchuck) occur in large

quantities.
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, The impact of hunting in thqﬁounties included in this study are
s followss

§ild Turkey (number of birds killed)
: 1975 1976 1973 1978 1979
1 2

Fayette 3 7
Raleigh 0 0 2 2 0
Summers L 7 5 21 32

No black bear were legally killed in the New River Gorge in 1979.
jowever 2 bear were illegally killed in Fayette County in 1979. Bear
amage claims and sightinﬁs for 1979 for Fayette, Raleigh and Summers
ounties were 14, 18 and 4 respectively.

tailed Deer (number of deer harvested)

1977 1978 _1979

Fayette 139 165 168
Raleigh b6 73 64
Summers 203 270 278
Bobcat (number trapped)

1979
Fayette 38
Raleigh 32
Summers 24

Beaver (number trapped)

~ ;223 1976 1977 ;2%5 1
Fayette 1 11 3 0 “Qﬁg

Raleigh - 1 20 12 16

Summers 12 9 2 - 9

Management of mammals in West Virginia is very limited. Management
in New River Gorge is non-existent except for legal regulation on bag
limits and numbers of animals which can be harvested. There has been

no manipulation of habitats or vegetation for the purpose of wildlife
management.

Habitat requirements and management strategies are known for
all game species. Most of New River Gorge is forested. Manipulation
of the dominant vegetative cover would determine which mammals would
increase in numbersg. The dominant vegetation greatly determines
pbtential wildlife management. The biggest gap in information is
that very little detailed information exists on the non-game species
of mammals of West Virginia.

An excellent summary of wildlife resources and management is
contained in the US Forest Service®s 1978 publication "“The Forest
Resources of Wesgt Virginia® on pages 24-28. These are included



Wildlife resource is varied

The climate, topography, and geology of an
area influence the composition of the plant
community, and the nature and abundance of the
" local vegetation, in turn, influence the kinds of
wildlife that an area can support. West Virginia is
unique among the eastern states. The State is the
meeting ground for typically northern and
southern flora and fauna and thus provides a
wider variety of plant and animal life than most
" other states. The Allegheny Mountains which bi-
‘sect the State are covered with the northern hard-
wood and spruce-fir forests that are characteristic
of the forests further north. The eastern slopes of
these mountains are predominatly oak-pine and
the western slopes and lower elevations are
dominated by the oak-hickory forests typical of
the central hardwood region. )

Past human influences. As man made his im-
print on the landscape certain environmental
changes occurred which radically affected the
compositon of the wildlife population. Thus, as
West Virginia was transformed {rom a wilderness
to its present state therc have been significant
changes in the composition and abundance of the
native wildlife. The bison, eastern cougar, river
otter, elk, wolf, passenger pigeon, and sturgeon,
once indigenous to West Virginia, have been
extirpated (W. Va. Dep. Natural Resources 1974).
Few of these native wildlife species were purposely
‘exterminated by man. Maost were victims of
habitat destruction by land filling and cledring,
siltation and pollution, wildfires and erosion, and
other massive man-made environmental changes.

Most [ish and wildlife are sensitive to environ-
ment change. As mature forests arc cleared, na-
tural watercourses changed, wetlands drained,
and streamflows and temperatures altered the
quantity and quality of the food, water, and cover
for the native fish and wildlife are immediately
affected. Some man-made changes may be bene-
ficial to wildlife. Opening up the native vegetation

-8l

as the State was seltled, providing a good balance
of mature forests, regencrating forests, and open
spaces, increased the tfood supply and encouraged
ever-increasing populations of such “‘edge”
species as decer, grouse, and cottontail rabbits
(U.S. Forest Service 1970). The deer population in
West Virginia in the early 1900’s was estimated at
about 1,000 animals. The white-tailed deer
harvested by gun alone in 1974 numbered necarly
24,000. In addition, over 2,000 deer were harvest-
ed during bow-hunting season and 4,000 were
known to have been killed illegally or accidently.

The populations of certain “‘interior species’”,
such as gray squirrels, turkeys, and snowshoce
hares, have been reduced over the years as the
mature timber stands of the State were converted.
A striking example of population reduction that
resulted from habitat reduction is that of the
snowshoe hare, whosc range is limited to the
spruce-{ir type about 3,000 feet elevation in the
Allegheny Mountains. Originally this forest type
occupied 469,000 acres of West Virginia high
country (Core 1966). Over the years its extent has
been drastically reduced, first by clearcutting and
later by repeated burning, until today it covers less
than 60,000 acres.

Wildlife resource requirements. The
tenance and perpetuation of the wildlife resource
is important to most West Virginians, Many rural
residents consider hunting and fishing an essennial
part of the agricultural harvest and the major
form of rccreation available to them. Urban
dwellers value the closeness of good hunting and
fishing. They spend a sizeable portion of their dis-
cretionary income each ycar on hunting and fish-
ing licenses and cquipment.

The following statistics present the past and
expected future growth in number of resident and
nonresident licensed hunters and fishermen in
West Virginia:

main-



Hunters Fishermen
Year
Resident  Nonresident  Total Resident  Nonresident  Total
(Thousands of licensees)
1960 211.6 7.9 219.5 148.9 9.0 157.9
1965 224.1 13.0 237.1 187.8 22.6 210.4
1970 234.2 22.8 257.0 219.2 33.4 252.6
1973 232.6 25.9 258.5 222.5 23.3 245.8
1980° 239.0 30.0 269.0 230.0 34.0 264.0
1990" 244.0 36.0 280.0 241.0 40.0 281.0
2000" 252.0 44.0 296.0 256.0 48.0 304.0
* Estimates based on past trends. .
Source: 1960-1973 Statistics; West Virginia Div. of Wildlife Resources.
Demand for wildlife resources has been growing Squirrels 178,624 1,247,600
ver the years. Resident hunting and fishing Raccoon 17,000 162,000
cense sales increased 11 percent and 47 percent Foxes 12,568 62,504

spectively from 1960 to 1970. More important,
owever, is the increase in nonresident license
les. The 7,900 hunting licenses that were pur-
hased by nonresidents in 1960 represented less
an 4 percent of total sales. In 1973, the 25,900
mresident  hunting purchased rep-
sented more than 10 percent of total sales. If
ese trends continue, an estimated 296,000 hunt-
g licenses and 304,000 fishing licenses will be
urchased by the year 2000. About 15 percent of
¢ total will be purchased by nonresidents.

‘A hunting use survey in 1970 (Riffe 1971) in-
cated the type of forest game animals that hun-
rs preferred to hunt. Most popular among the
spondents were squirrels, followed by deer,
ffed grouse, wild turkey, raccoon, bear, wood-
ck, and snowshoe hare. In addition, cottontail
bbits are a highly regarded game animal on agri-
tural land. Trout is the most popular forest-
me fish.

These preferences are supported by 1970
atistics (West Virginia Dept. Natural Resources,
74) that show the number of licensed hunters
at hunted these game species and the number of
lys they spent hunting them.

licenses

—

Species Hunters  Days hunted
White-tailed deer 145,935 630,620
Wild turkey” 61,413 215,276
Ruffed grouse 76,000 445,000
Bobwhite quail 19,180 91,275
Mourning dove 5,443 33,868

“Woodcock 15,000 26,000
Cottontatil rabbit 128,000 900,000

* Includes two season; fall 1970 and spring
1971.

Nearly 179,000 licensed hunters spent 1.2 mil-
lion hunter-days hunting for squirrels in West Vir-
ginia. Based on number of hunters, white-tailed
deer and cottontail rabbit ranked second and
third. Based on number of hunter-days, cottontail
rabbit and white-tailed deer ranked second and
third. Nearly 894,000 angler-days were devoted to
trout fishing in 1970. This represented 15.7 per-
cent of the total licensed fishing effort statewide.

The West Virginia Wildlife Division has made
projections of the total number of days that will
be expended by hunters and anglers in the pursuit
of game animals and fish, based on previous activ-
ity. Statewide projected demand in number of
hunter and angler days of recreation is:

1980 1985 1990
Hunter-days 4,937,000 5,480,000 6,033,000
Angler-days 2,616,000 2,819,000 3,023,000

Wildlife habitat management. These sports-
men’s preferences along with the acreage and gen-
eral condition of the game habitat are important
to consider when planning game management pro-
grams. Statistics generated during the State’s 1975
timber survey provide insight into the character of
the existing vegetation in the various cover types
and their relative productivity, and when com-
pared to previous surveys reveal important vege-
tational changes.
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Character of vegetations

Relative
Cover type Mature Immature Open productivity
e d
timber  timber for wildlife

(Million acres)

Oak-hickory 1.9 2.7 0.1 H
Mixed Appalachian hardwoods 1.2 1.6 — H
Northern hardwoods 1.6 1.0 b M
White and red pine ' .1 — L
Virginia pine 2 3 - M
Spruce-fir b ° " L
Elm-ash-cottonwood 2 .6 — M
Pasture — — 1.4 M
Cropland — o .5 L
Total 5.1 6.3 2.0

L = Low; M = Medium; and H = High. Ratings were adapted from U.S. Dep.
‘Agric. Forest Service General Technical Report NE-12.

" Fewer than 50,000 acres.

With a knowledge of specific wildlife habitat
requirements and of the character of the vegeta-
tion available at any point in time, crude estimates
can be made of the prime habitat acreage that is
available. The following compilation gives the
current acreages of prime habitat that are avail-
able to some of the important West Virginia game
species.

Species Prime habitat”

Big game: (Million acres)

White-tailed deer 8.0 )

Black bear 2.5

Wild turkey 4.0
Upland game birds:

Ruffed grouse 7.4

Bobwhite quail 5.8

Ring-necked pheasant .1

Mourning dove 1.4

Woodcock .8
Upland game mammals:

Cottontail rabbit 6.6

Snowshoe hare N

Squirrel 7.2

* Indicates acreage of cover present that should
furnish adequate habitat based on known specie
preferences. Does not consider such factors as
remoteness or human population density.

Large acreages of prime habitat are currentiy
available to several game animals. This is only

partially the result of current land use. Superior

environmental adaptability and high mobility al .0
affect the prime habitat acreage. The habitat
available to the Bobwhite quail, for example, 1s
limited because their habitat is specific (early plant
communities with abundant seed-producing
weeds). White-tailed deer, on the other hand, e
adapted to many types of vegetative cover as long
as the cover is varied. Deer also range over la:ge
territories to satisfy their basic needs.

Recent research (Gill, Thomas, et al. 1975} iti-o
the relative carrying capacity of seven forest cover
types in West Virginia, based on repeated observa-
tions of game occurrence, has provided forest larid
managers with a tool to assist them in developing
those timber and wildlife management strategics
that are most beneficial for both resources. A
comparison of these numerically rated forcst
type/game relationships allows the systematic
consideration of management alternatives and
measures the relative magnitude of the trade-offs
that might result from management prescriptions.

Management implications of land-use trends.
Agriculture, as practiced on the family farm, has
been declining in the last quarter century, and as a
result, the area in forest cover has been increasing.
Statewide, the commercial forest land area has in-




sed from 64 percent of the total land area in
1o 74 percent in 1975. Although the State’s
{hwcstern Unit experienced the greatest in-
se in commercial forest area (up 43 percent), it
ill the least forested portion of the State (71
ent). The Southern Unit, which has the
test percentage of forest cover (78 percent),
the smallest percentage increase (up 1 per-
). The Northeastern Unit, which is 74 percent
sted, experienced a 17 percent increase.

bandoned farms and their pastureland are
‘ting to forest. As grasslands disappear, so do
grassland-dependent species of animal life.
are replaced by animals of the thicket; and

\lthese in turn will be replaced by forest-dwelling

animals. Over much of the State, selectively har-
vested forests are closing as young growth fills in
the openings around the less desirable and highly
defective residual trees. The value of these stands
for white-tailed deer is declining, but is improving
for the wild turkey and the gray squirrel. Thus, as
the plant communities change over time, so do the
animals; for each is closely tied to the other.

~ Habitat requirements and some of the manage-

ment strategies that may be initiated to improve
the local habitat for some of West Virginia’s im-
portant game animals are listed:

|

e

Habitat requirements and
special problems

Positive management
strategies

turkey

tfed grouse
hite 1968)

bwhite quail

farms.

nd game birds:

Flourishes in managed young-growth
mixed hardwoods in various stages of
development interspersed with active
Winter food supply, urban
development, uncontrolled dogs, and
hunter access affect population level.

Requires extensive roadless areas with
little human activity.

Flourishes in mature oak-hickory and
northern hardwood stands. Short-rota-
tion timber harvesting and conversion
to softwood types is detrimental to in-
creasing population.

Prefers early successional plant com-
munities created by timber harvesting,
farmland abandonment, restored sur-
face mining, or burning.

Control deer population distri-
bution by special hunts. Encourage
hunter access to private lands.

Administratively reserve existing
prime habitat on public lands.
Maintain current population levels
through controlled harvests.

Long-rotation timber practices that
favor retention of mast-producing
trees enhance food supply. Con-
trolled hunts in high population
counties maintain good bird
distribution.

Short-rotation timber management.
Provide for a variety of human
disturbances that will ensure suf-
ficient habitat.

R
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Prefers early successional plant com- Provide required habitat by pre-

munities created by periodic dis- scribed burning, timber harvest,

turbances. moderate grazing, raising grain
crops.

ming dove
oudy 1975)

Prefers extensive areas of grain crops.

Reverse trend of converting crop-
land to grassland in West Virginia.

CONTINUED

B e e
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Continued
Habitat requirements and Positive management
Game species special problems strategies

Woodcock Prefers moist areas with brush or low Encourage greater hunting pressure.
woody vegetation. Dams, stream Provide early successional plant
channelization, intensive agriculture, communities.
and pesticides are detrimental.

Upland game mammals:

Cottontail rabbits Prefers early brush vegetative stages Short-rotation, even-age harvesting
dominated by herbaceous vegetation systems, and prescribed burning.
and vines. Herbicide use and progres-
sion into sapling state of succession are
detrimental.

Snowshoe hare Prefers dense, high-elevation stands of Management practices that promote
conifer types (above 3,000 feet) inter- restoration of hardwood stands to
spersed with thickets of shrubs. Large conifers.
acreages have been converted to north-
ern hardwood types.

Squirrels Prefers mature mast-bearing stands of All-age management practices that

oak-hickory type. Short rotations and favor mast-producing trees and re-
even-aged management are detrimental tain den trees.
to nut production and shelter.

References which provided the major portion of the mammal
summary are as followss

1. Adkins, James R., et. al. 1976. Comprehensive Survey of
the New River Basin (Volume I- Inventory). ‘

2. McKeever, Sturgis. 1954. Ecology and Distribution of the
Mammals of West Virginia.

3. Northeastern Forest Experiment Station. 1978. The Forest
Resources of West Virginia.

4. US Department of Interior - Bureau of Outdoor Recreation.
1975. New River Gorge.

5. US Department of Interior. 1980. Endangered and Threatened
Wildlife and Plants = Native to the United States.

6. WV Department of Natural Resources. 1980. Big Game
Bulletin - 1979.




orge area.
Bird Club.

Red Tailed Hawk
Broadwinged Hawk
Yellow Billed Cuckoo

- Screech Owl

- Whip-poor-will

Ruby Throated Hummingbird
Yellow Shafted Flicker
Crested Flycatcher
Acadian Flycatcher
Rough Winged Swallow
Crow

Tufted Titmouse
Carolina Wren

Brown Thrasher

Wood Thrush

Blue Gray Gnatcatcher
Starling

Red Eyed Vireo

Golden Winged Warbler
Yellow Warbler
Chestnut Sided Warbler
Louisiana Waterthrush
Yellow Throat

Hooded Warbler

gecond was in Raleigh County in 1975.
conducts systematic field surveys annually in various locations
throughout the state of West Virginia.

For this summary, a list of what is probably the more
common and fairly common birds of the New River Gorge has been
drawn from the results of the above mentioned field surveys

of the Brooks Bird Club since this is the only information
gpecific to New River Gorge.
field survey methods and results can be obtained through the
guarterly publication of the BBC known as the Redgtart.

Some of the more common birds include:

There have been no actual studies made in the New River
orge to determine the ecology of the bird life of the area or
o make a list of the birds found living there.

There have been two field surveys of birds done within
close proximity of, and including a very small portion of the
These two studies were conducted by the Brooks
The first was in Fayette County in 1954 and the

The Brooks Bird Club

More detailed information on the

Red Shouldered Hawk
Bobwhite

Turkey Vulture
Barred Owl

Chimney Swift

Belted Kingfisher
Pileated Woodpecker
Eastern Phoebe
Eastern Wood Peewee
Blue Jay

Carolina Chickadee
White Breasted Nuthatch
Catbird

Robin

Bastern Bluebird
Cedar Waxwing

White Eyed Vireo
Black and White Warbler
Parula Warbler
Caerulean Warbler
Ovenbird

Kentucky Warbler
Yellow Breasted Chat
Redstart




gastern Meadowlark Baltimore Oriole

Scarlet Tanager
ummer Tanager Cardinal
digo Bunting Goldfinch
~-eyed Towhee Chipping Sparrow
eld Sparrow Song Sparrow

‘The species listed above would be distributed throughout the
w River Gorge area in relation to the distribution and abundance
the habitats they prefer. A good ornithological handbook

.11 provide the preferred habitat information.

Bird species that are not particularly common in the New
iver Gorge area are as followss

reen Heron Sharp Shinned Hawk

ooper®s Hawk Killdeer

airy Woodpecker Cliff Swallow

orm-eating Warbler

pecies which have been sighted in the area but are considered

aré for New River Gorge are the Rose Breasted Grosbeak (Occurs
ore frequently at higher elevations), Canada Warbler and Swainson®s
arbler. The Osprey has also been sighted along New River.

Some of the habitat requirements and management strategies

or game birds (ruffed grouse, wild turkey, bobwhite quail,
ourning dove and woodcock) are given on pages 87 and 88 of this

References which provided the major sources of information
ncluded in this summary are as follows:

Bell, Ralph K. 1976. The 1975 Foray Bird List

Brooks Bird Club. 1954 . Area'Survey of 1954 Foray- The

~ Ornithological Relults of the 1954 Foray.

Brooks Bird Club. 1954. Breeding Records Established for the

| 1954 Foray.

Brooks Bird Club. 1976. The 1975 Foray.

Gluck, Norris. 1976. Breeding Birds Records for 1975 Foray.
US Department of Interior. 1980. Endangered and Threatened Wildlife
and Plants~ Native to the United States.
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FISHES

Stauffer, et. al. (1980) conducted an inventory of the fishes in
the New River Gorge. As a result, the US Department of Interior
jdentified 23 species of plants and animals as endemic to the New
River region (watershed). Included in the Gorge area were five
gpecies of fishs Nocomis platyrhynchus (bigmouth chub); Notropis

ggagriceps (New River shiner); Phenacobius ieretulus (Kanawha minnow);
Etheostoma kanawhae (Kanawha darter) and Etheostoma osburni
(finescaled saddled darter). Additionally, an undescribed relative
Percina c¢f maculata to the blackside darter P. maculata, is native
4o Kanawha River below the falls and the greater Ohio River drainage.
- 0f these species, all were collected in the 1980 survey except for
P. teretulus and E. kanawhae.

| Distribution of these species is given in the above study. The
bigmouth chub is widely distributed in the New River system. The
New River shiner is well distributed in the upper New River drainage,
as well as the Gauley and Greenbrier River. The Kanawha minnow has
been recorded in the Gauley and Greenbrier Rivers. The finescaled
darter is common in the Bluestone, Gauley and Greenbrier River.

The various falls in New River have long been recognized as
barriers to the spread of different fishes. Kanawha Falls is felt
to be a major barrier. However, it is possible the fishes of Gauley

River could inhabit the lower part of New River. Hocutt, et. al.
(1978) studied the fishes of the Gauley River in 1978 and reported
several new records which could be important if the New River Gorge
National River is expanded to Gauley Bridge.

The following table list the various species of fish known to
occur in the New River between Claytor Ilake, Virginia, downstream to
the confluence of and including the Gauley. The insufficient amount
of studies have caused Stauffer (1980) and others to conclude that

- any of these species could occur in any part of the New River
(including the Gorge).




Hocutt, et. al. (1978 and 1979) and WV-DNR Reports

Iampetra aepyptera - Least brook lamprey
Clupeidae

Alosa pseudoharengus = Alewife
Dorosoma petenense = Threadfin shad

Esox masquinongy - Muskellunge

Esox lucius = Northern pike

Esox lucius x masquinongy - Norlunge
Esox niger - Chain pickerel

Salmo gairdneri - Rainbow trout
Salmo trutta - Brown trout
Salvelinus fontinalis = Brook trout

Campostoma anomalum - Stoneroller
Clinostomus funduloides - Rosyside dace
Cyprinus carpio - Carp

Ericymba buccata - Silverjaw minnow
‘Exoglossum laurae - Tonguetied minnowi##
Exoglossum maxillingua - Cutlips minnow
Hybopsis dissimilis - Streamline chub
Nocomis leptocephalus = Bluehead chub
Nocomis platyrhynchus - Bigmouth chub*
Notemigonus crysoleucas - Golden shiner
Notropis albeolus - White shiner
Notropis ardens - Rosefin shiner
Notropis cerasinus

Notropis
Notropis
Notropis
Notropis
Notropis
Notropis
Notropis
Notropis
Notropis
Notropis
Notropis

% Endemic

chrysocephalus - Striped shiner
galacturus - Whitetail shiner
hudsonius - Spottail shiner
vhotogenis ~ Silver shiner
procne

rubellus - Rosyface shiner
scabriceps -~ New River shiner##
spilopterus = Spotfin shiner

st mineus - Sand shiner
telescopus = Telescope shiner
volucellus - Mimic shiner

#% Endemic of special concern to WV-DNR

ist of Fishes Known from New River and Gauley River based on
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Cyprinidae {cont®d)

Phenacobius teretulus = Kanawha minnowi#
Phoxinus oreas = Mountain redbelly dace
Pimephales notatus - Bluntnose minnow
Pimephales promelas - Fathead minnow
Rhinichthys atratulus - Blacknose dace
Rhinichthys cataractae - Longnose dace
Semotilus atromaculatus - Creek chub

atostomidae

Catostomus commersoni - White sucker
Hypentelium nigricans - Northern hog sucker
Moxostoma erythrurum = Golden redhorse
Moxostoma rhothoecum « Torrent sucker

ctaluridae

Ictalurus furcatus = Blue catfish
Ictalurus melas - Black bullhead
Ictalurus nebulosus = Brown bullhead
Ictalurus punctatus - Channel catfish
Ictalurus flavus = Yellow bullhead
Noturus insignis - Margined madtom
Noturus flavus -« Stonecat

Pylodictus olivaris - Flathead catfish

~ Atherinidae
ILabidesthes sicculus = Brook silverside
Percicthyidae

Morone chrysops - White bass
Morone saxatilus - Striped bass
Morone chrysops x saxatilus = Sunshine bass

Centrarchidae

Ambloplites rupestris = Rock bass
Lepomis auritus = Redbreast sunfish
Lepomis cyanellus - Green sunfish
Lepomis gibbosus = Pumpkinseed

Lepomis gulosus = Warmouth

Lepomis macrochirus - Bluegill

Lepomis megalotis -~ Longear sunfish
Micropterus dolomieui = Smallmouth bass
Micropterus punctatus - Spotted bass
Micropterus salmoides =~ Largemouth bass
Pomoxis annularis - White crappie
Pomoxis nigromaculatus - Black crappie




Percidae

Etheostoma blennioides = Greenside darter
Etheostoma caeruleum = Rainbow darter
Etheostoma flabellare - Fantail darter
Etheostoma kanawhae - Kanawha minnow#*
Etheostoma nigrum - Johnny darter

Etheostoma osburni = Finescale saddle darter#
Perca flavescens = Yellow perch
Percina caprodes - Logperch

Percina cf maculata -« Blackside darter

Percina meewlete-—tepe—{tbeing-deseribedpik Qymmoccp‘u'a, Aﬁmfua&uq du’kf
Percina oxyrhyncha - Sharpnose darter
Percina roanoka - Roanoke darter per Telecom wf Dam Cimeotla -BNR
A Stizostedion vitreum - Walleye pike /2y fer
Cottidae

Cottus bairdi - Mottled sculpin
Cottus carolinae - Banded sculpin#




The following game species are found in the New River:

Brook trout Rock bass

Brown trout Muskellunge
Rainbow trout Walleye

Golden trout White crappie
Largemouth bass Black crappie
Spotted bass Channel catfish
Smallmouth bass Flathead catfish
White bass All sunfish

; The New River produces some of the best bass fishing in the

itate, especially smallmouth bass. In 1970, an estimated 12

sercent of all bass caught in West Virginia came from the New

iver. It also is noted for excellent walleye fishing. Hawks

est Lake produces good bass and catfish fishing. Many fishing

ecords have been broken by anglers reeling in game fish from

andstone Falls and below in the New River Gorge. However, the

ugged terrain and turbulent waters restrict the number of

eople visiting this part of the river. The mainline tracks

f the C & 0 Railroad, which run parallel to the river inside

he Gorge, offer access to the more energetic fishermen. The

oads leading to the river are on private land and usually

equire the use of a four-wheel vehicle. Except under very favorable

onditions, the numerous rapids hinder the employment of boats.
The table below gives pertinent statistics for fishing

on the New River in 1970. Other than increases for a greater

fpopulation, these figures are a useable estimate for 1980.

Estimated No. Estimatgd No. Estimated No, Est@mated No.

ggmﬁégnggmgg Dayg Fished Fi§3 Caﬁ%hi F%ED Kept
18,557 161,267 346, 169,357

7,761 40,363 77+963 59,518
16,789 131,176 218,690 159,931
1,658 20,249 3,325 2,097

275 4,343 2,419 1,484
9,178 84,548 209,676 72,292
4,965 47,590 52,345 39,011




‘An excellent general summary of fish resources and
management in West Virginia is contained in the United States
Forest Service®s 1978 publication, "The Forest Resources of
West Virginia® on pages 28 through 30. Management strategies
in the New River Gorge will definitely involve "cold-water
streams" and “warm-water rivers". Should the New River Gorge
National River be expanded to include the lower stretches of
New River, management would include the Hawks Nest resevoir.
Pages 28-30 from "The Forest Resources of West Virginia® are
herein included as pertinent information.

Fish resource management 7,580 miles of fish-supporting habitat along the
The natural diversity of West Virginia streams 8,000 streams that drain water from within :he
and rivers originally provided habitat for a wide State’s boundaries (W. Va. Dept. of Natural Re-
range of fish species. As settlement proceeded and sources 1973). About 710 miles of this is cold
the mineral and timber resources were exp]oi[ed’ water fish habitat and 564 miles is known to obe
uncontrolled wildfires occurred and the distri- supporting populations of native brook trout. In
bution of the original fish resources was altered. addition, hatchery-raised rainbow and brown
Also, large power and flood control dams were trout are living and reproducing along about 26
constructed that created large man-made im- miles and 10.5 miles of cold water strewms
poundments on some of the major rivers. Current respectively. Fishery biologists say that the
management programs are centered in three main existing cold water fish habital could be extended
areas: cold water streams, warm water rivers and by 144 miles if current pollution levels could br
waterways, and reservoirs and small impound- abated.
ments. v Problems that effect trout populations can be
Cold-water streams. Present cold-water man- either physical or chemical. Vegetation removal
agement efforts are focused on the protection and and stream disturbances can result in widelv
perpetuation of three trout species. Brook trout, a fluctuating stream-flow, high water temperatures,
West Virginia native, was originally found in the and sedimentation. Surface runoff carries soil
headwaters of most of the State’s rivers. Rainbow  particles and nutrients into the streams. The fine
and brown trout were introduced. Hatchery particles produce turbidity, which enhances the
records (W. Va. Dept. Natural Resources 1973) absorption of solar energy by the water, raises its
show that rainbow trout were introduced into temperature, and depletes its oxygen. These
West Virginia streams from the Federal hatchery changes reduce the trout population. As the soil
at White Sulphur Springs in 1903 and that brown particles settle, they form a sediment over the
trout were introduced in the 1930’s. stream bottom that chokes off necessary bottom-
Fishery managers estimate that there are about dwelling organisms and smothers the year’s pro-




ction of trout eggs. Chemical problems are ’

re subtle. Acid mine drainage causes the most
ious chemical problems in West Virginia
eams, but high total heavy-metal levels have
been know to hamper trout reproduction and
nish oxygen and natural food supplies. The
ffects of acid rainfall from industry centers in
hboring states have yet to be evaluated.
est Virginia’s trout stocking program is the
’s most important ongoing recreation fishing
ygram and accounted for about 40 percent of
otal expenditures of fish management funds
71. Based on total poundage, trout produc-
n from the four State and three Federal
icheries within the State has climbed 126 per-
it in the last decade, from 208,000 pounds in
0 to 470,000 pounds in 1971. Seventy percent
the 1971 poundage was rainbow trout. Trout
re released along 887 miles of stream and in 30
poundments during the year.
Warm-water rivers and waterways. Although
fishes are the most numerous and widely dis-
yuted warm-water game fish, warm-water an-
prefer to fish for small mouth and large-
th bass, walleyes, and catfish (W. Va. Dep.
tural Resources 1973). In 1970, anglers spent
million angler-days fishing for bass and
ested 2.9 million legal bass. Smallmouth bass
ially are recognized as a prized trophy fish
n excellent food fish. Channel catfish, which
attain 15 pounds and 35 inches in major
ers, are an important warm-water sports fish.
ly 715,000 catfish were harvested in 1970.
T species, such as muskellunge and northern
¢, have been introduced from time to time but
ill not widely distributed.
addition to being a game fish, the channel
sh has commercial value. Investigations were
initiated in 1966 to determine the feasibility
ening the Ohio River to commercial fishing.
ults showed that the river contained an
squate catfish population to support a com-
ial fishery, but tests rated the fish low in both
and odor. Nevertheless, in 1969, two com-
ial licenses were sold and 3,250 pounds of
were harvested. Seventy-five percent of the
st were channel catfish. Eight licenses were
d and 13,970 pounds of fish were harvested in
83 percent was channel catfish. Commercial
g was suspended in August 1970 when in-
ors found unsafe levels of mercury in freshly
sted fish.

—

Present warm-water management efforts are
keyed to the protection and maintenance of
habitat quality along the 6,870 miles of warm-
water rivers and streams that now contain fish
populations, restoration of warm-water habitat
which is too polluted to support game fish, and
the reintroduction of game fish into rehabilitated
waterways.

Reservoirs and small impoundments. Of the 220
square miles of surface water area in West Vir-
ginia, 53 are in impoundments. The Department
of Natural Resources manages 106 ponds that
contain nearly 15,000 acres of water surface. All
of-these ponds are open to the public for fishing
and contain populations of largemouth bass and
bluegills. Many ponds have been stocked with
trout and catfish.

Eight large reservoirs, containing over 12,000
acres of water surface, have been constructed by
the Corps of Engineers and several local power
companies for flood control and power generating
purposes. These reservoirs are open for public
fishing and contain generally good populations of
bass, panfish, and catfish, supplemented by stock-
ings of walleye, muskie, and northern pike. Acid
mine drainage is a major fish management
problem. Currently, fishery biologists estimate
that over a third of the total water.surface area of
these reservoirs is grossly polluted. (W. Va. Dep.
Natural Resources 1973)

Most of the impoundments that have been
constructed on private lands are farm ponds either
assisted by the Soil Conservation Service or
constructed under Public Laws 566 or 534 for soil
conservation purposes. Soil Conservation Service
records show that 19,822 farm ponds have been
constructed with a total surface area of 5,937
acres. A total of 117 P. L. 566 and P. L. 534
impoundments containing some 1,014 acres have
been constructed on private lands.

The supply of game fish in impoundments is
limited by the area and productivity of the habitat
and the ability of the fish population to grow and
reproduce under different levels of water quality.
The construction of new impoundments usually
adds to the supply of desirable fish habitat,
especially in the first few years after construction;
dredging, siltation, and pollution remove the
affected habitat from a productive status,

Habitat requirements and some of the manage-
ment strategies that may improve the local habitat
of some of the important game fish are listed:

(o)
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Fish species

Habitat requirements and
special problems

Positive management
strategies

Trout

Channel catfish

Muskellunge

Walleye

Largemouth bass

Smallmouth bass

Requires water temperatures of less
than 70° F. and dissolved oxygen of at
least 5 ppm. High mineralization has
limited reproduction and pollution has
destroyed natural habitat.

Flourishes in large, deep, low-gradient
rivers with clean bottoms of sand,
gravel, or boulders. Industrial pol-
lution and high population densities
are detrimental to survival and growth.

Prefers slow flowing, low-gradient
streams with long, deep pools that con-
tain submerged brush or logs. These

" streams range in pH from 6.5 to 7.5,

have total alkalinity of 20 to 50 ppm,
and hardness of 15 to 75 ppm. Major
impoundments and high streamftlows
destroy habitat and adversely affect
reproduction.

Requires large, swift-flowing, clear
rivers or deep, clear lakes with gravel,
rock, or hard clay bottoms. Siltation of
hard bottoms and increased turbidity
destroys natural habitat.

Prefers warm, shallow, mud-bottomed
lakes with lush aquatic vegetation and
over-hanging, brush—_covered banks.

Prefers cool {lowing streams and large,
clear lakes with pH range of 6.7 to 8.5.
Acid mine drainage has destroyed the
fishery in many West Virginia streams.

Rehabilitation  of  coldwater
streams.
Stock large man-made impound-
ments.  Encourage commercial
harvesting in high  population
streams.

Stocking program to expand limited
range in West Virginia.

Rehabilitation ol polluted river-
that otherwise are good habitat.
Stock large man-made impoun.d
ments.

Maintain and improve  existing
population by encouraging larw
harvests and introducing forage
species.

Rehabilitation o polluted streams
and reintroduction of bass.
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References providing the major sources of information in this
'Fish® summary are as followss

1. Adkins, James R., et. al. 1976. Comprehensive Survey of the
New River Basin (Volume I - Inventory).

2. Hocutt, C. H., et. al. 1979. Fishes of the Gauley River,
West Virginia.

3., Northeastern Forest Experiment Station. 1978. The Forest
Resources of West Virginia.

4. Stauffer, Jay R., et. al. 1980. Aquatic Biological Survey of
the New River, Virginia and West Virginia.

5. US Department of Interior. 1980. Endangered and Threatened
Wildlife and Plants -Native to the United States.
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INVERTEBRATES

Several people have collected invertebrates in the New River
drainage. Newcombe in 1929 recognized 6 species of crayfish from
the New River drainage in West Virginia. Hobbs (1969) considered
the distribution of the crayfish genus Cambarus in the southern
 Appalachians. Lawton (1979) described nine species of crayfish
zdlstributed in the New River drainage. A tenth species QOrconectes
, ophorous is thought to be a possible species in Summers
Countyo The following species are widespread in West Virginia and
are known to occur in the New River Gorge area:

Cambarus dubius

Cambarus robustus

Cambarus sciotensis

Cambarus bartonii

Orconectes obscurus

Orconectes sanbornii

Orconectes spinosus
OQrconectes virilis occurred in Bluestone lake and was the first
known station in West Virginia. Cambarus chasmodactylus
been verified in the Greenbrler Rlver, Bluestone River and Summers
County. C. chasmodactylus is the most likely candidate to be
placed on the future 113t of West Virginia®s rare and endangered
species.

stauffer, et. al. (1980) collected the following species from
New Rlver in the summer of 19?9s

Cambarus bartonii

Cambarus sciotensis

Cambarus robustus

Orconectes obscurus

Orconectes spinosus

Orconectes virilis
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was first collected by Lawton from Bluestone ILake in 1978 but
had begun to radiate throughout the New River system by 1979.
stauffer, et. al. (1980) collected Q. virilis in Monroe, Raleigh
and Fayette Counties.

Crayfish species had very limited populations below Sandstone
Falls. especially Cambarug bartonii and Orconectes spinosus.
. oinosus was found in only two tributaries.to the New River
below Sandstone Falls. (. bartonii was found in only two
locations below the Falls, but was widely distributed above.

Stauffer, et. al. (1980) collected 6 species of freshwater
clams from the New River in the summer of 1974. These 6 species
are as follows: Tritogonia verrucosa |

Cyclonaias tuberculata
Elliptio dilatata
Actiononaias carinate carinata

Lampsilus ovata ventricosa
Corbicula manilensis

Cyclonaias tuberculata was the most abundant unionid species

present. Ortmann collected 4 species of clams in the New River

2

idis, was not collected by

in 1913. One,

in addltlon to those reported by Ortmann in 19130 All three species
were also collected in the Kanawha River below Kanawha Falls by
.Morris and Taylor (1978). The introduced Asian clam, Corbicula
‘manilensig, is well established throughout the study area of

New River Gorge.

The US Fish and wildlife Service lists no species of West
Virginia crayfish as rare and endangered. The following three
¢lams are listed as rare and endangered:

Pearly mussel, pale lilliput Toxolasma cylindrella

Pearly mussel, pink mucket Iampsilus orbiculata

Pearly muasel, tuberculed-blossom Epioblasma torulosa
These three mussels have been collected from the Kanawha River
below Kanawha Falls, but have not been found in the New River

Gmgm_v
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References providing the major portion of the information

included in this summary were as follows:

1.

Hobbs, H. H., Jr. 1969. On the Distribution and Phylogeny of
the Crayfish Genus Cambarus.

Lawton, Steven M. 1979. A Taxonomic and Distributional Study
of the Crayfishes (Decapodas Cambaridae) of West Virginia with
Diagnostic Keys to Species of the Genera Cambarus and Qrconectes.

Morris, John S. and Ralph W. Taylor. 1978. A Survey of the
Freshwater Mussels (Bivalva: Unionidae) of the Kanawha River
of West Virginia.

Stauffer, Jay R., et. al. 1980. Aquatic Biological Survey
of the New River, Virginia and West Virginia.

US Department of Interior. 1980. Endangered and Threatened
Wildlife and Plants - Native to the United States.
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There have been no systematic or comprehensive studies
f the amphibians or herptiles of the New River Gorge.

Lightburn (1976) made an intensive search during the two-week
rooks Bird Club foray of 1975. He concentrated on the New River
orge in Raleigh County and located 26 species of amphibians and
herptiles. His list included the northern cricket frog which is
considered to be rare in West Virginia.

Bayless (1979) reports 60 new county records in southern
West Virginia from 1966 through 1974 and an additional 12 county
records collected since 1974. Several of these records are
from Fayette, Raleigh and Summers Counties but "most of the
records are within the known ranges for the species". Bayless
(1972) reported a viable population of the Florida cooter,
Chrysemys floridana, for Bluestone Lake which is adjacent to

the New River Gdrge National River.

Green (1978) completed the most comprehensive compilation
of amphibians and herptiles in West Virginia. He lists 80 species
of amphibians and herptiles for the state and includes a figure
indicating the occurrence by counties for the various species.
Specific locations are not stated but any which occurred in New
River Gorge could be confirmed by the collected specimens which
are kept in the West Virginia Biological Survey collections,
currently housed at Marshall University in Huntington, Wv.

Rare and endangered fauna for West Virginia are in the
final stages of being published. There are no amphibians or
herptiles from West Virginia on the federal list as of
October, 1980.

References providing the basis for this summary are listed
below:s

Bayless, Laurence E. 1972. A New Turtle Record, Chrysemys floridansa,
for West Virginia.

Bayless, Laurence E. 1979. New Herpetological Records from
Southern West Virginia.
Green, N. B. 1978. Amphibians and Reptiles in West Virginia.

Lightburn, Robert C. 1976. Herptiles of Raleigh County, West Virginia.




ANNOTATED BIBLIOGRAPHY

This annotated bibliography is listed on cards in an
alphabetical order by the"anfhor's last name. A cross
referenced index listing author, yeaf published, and title
for each literature source is brganized by subject headings
using specific key words which are listed below.

KEY WORDS;

Birds
= Fish
= Ecology & Natural History
- Invertebrates |

Animals

Economic
- Stratigraphy & Structure
= Historical

Geology

Botany Ecology
= Distribution, Lists &

Taxonomy

Cover Types & Distribution
- Economics

Forest

Non Vascular Plants

=Herptiles
=Mammals
=Rare

=Paleontology

-Soils

-Resource Inventory &
Water Resources

-Rare

=Natural History

=Feosystems
-Taxonomy & Tree Lists
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GEOLOGY -STRATIGRAPHY AND STRUCTURE

Arkle, Thomas Jr. and Richard Hunter. 1957. sandstones of West Virginia.

Arkle, Thomas Jr. 1979. The Mississippian and Pennsylvanian Systems in the
United States.

Campbell, Marius R. 1896. Geologic Section along New and Kanawha Rivers
In West Virginia. '

Cardwell, Dudley H. 1975. Geologic History of West Virginia.

‘Dyar, Robert F. 1957. The Bluestone Group, Princeton Conglomerate and Hinton
Group ~ Mauch Chunk Series in Southeastern West Virginia.

Englund, Kenneth J. 1968. Availability of Low Sulfur Coal in Raleigh County,
West Virginia.

Gillespie, William H. and Hermann W. Pfferkorn. 1976. Plant Fossils in
Early and Middle Parts of the Proposed Pennsylvanian Stratotype in West
Virginia.

Hadley, Donald G. 1966. Availability of Low Sulfur Coal in Fayette County,
West Virginia.

Heck, Edward T. 1937. Correlation and Stratigraphy of the Pottsville Series
of Eastern Fayette, Southeastern Nicholas and Western Greenbrier Counties.




Hennen, Ray V., et. al. 1919. Fayette County - Detailed County Report.
Hennen, Ray V., et. al. 1919. Map II of Fayette County General & Economic Geology.
Janssen, Raymond E. 1973. Handbook on the Geology of West Virginia.

Krebs, Charles E. and D. D. Teets. 1916. Raleigh County and Western Portions of
Mercer and Summers Counties - Detailed County Reports.

Krebs, Charles E. 1916. Map II of Raleigh County Showing General and
Economic Geology.

Lotz, C. W. 1970. Coal Map: Probable Original Minable Extent of the
Bituminous Coal Seams of West Virginia.

McColloch, Samuel W. 1957. The Bluefield Group- Mauch Chunk Series in
Southeastern West Virginia.

Rogers, William Barton. 1884. A Reprint of Annual Reports and other Papers of
the Geology of the Virginias.

Tucker, R. C. 1939. Bituminous Coal Beds of West Virginia.

US Geologic Survey. 1976 & 1977. Open File Report of -77-76.

GEOLOGY — RESOURCE INVENTORY - WATER RESOURCES

Adkins, James R., et. al. 1976. Comprehensive Survey of the New River Basin,
‘(Volume I - Inventory).

Chisholm, James and Prentis M. Frye. 1976. Records of Wells, Springs, Chemical
Analyses of Water, Biological Analyses of Water, Standard Streamflow Data Summaries.

George, Raymond C. and Robert I. Cantor. 1973. Water Quality Assessment for the
Kanawha River Basin (NC, VA and WV). :

Goodell, Scott K. 1978. Waterway Preservation: The Wild & Scenic Rivers Act of 1968.
Hennen, Ray V., et. al. 1919. Fayette County - Detailed County Report.
Hoffman, John. 1962. Water and the Future of West Virginia.

Krebs, Charles E. and D. D. Teets. 1916. Raleigh County and Western Portions of
Mercer and Summers Counties - Detailed County Report.

Laycock, George. 1975. New River, Old Problem.

National Parks and Conservation Association. 1978. The National Park System:
Thirteen Possible Additions.

Reed, James R., Jr. 1974. Stream Survey of District IV - Southeastern West Virginia.
Sargent-Webster-Crenshaw & Folley. 1965. Fayette County, West Virginia.

US Department of Interior. 1963. Feasibility Study for Development of a
New River Gorge National Parkway — Virginia and West Virginia.




Department of Interior. 1979. Preliminary Habitat Evaluation Report of the
Proposed Bluestone Pumped Storage Project, Location '"G'" of the Kanawha Study.

Department of Interior-Bureau of Outdoor Recreation. 1975. New River Gorge.
National Park Service. 1980. Draft Land Acquisition Plan-New River Gorge National River.
Geologic Survey. 1976. Water Resources Data for West Virginia- Water Year 1975.

Senate. 1976. Hearings before the Subcommittee for the Enviromment and Land
Resources of the Committee on Interior and Insular Affairs.

Senate. 1978. New River Gorge National River, West Virginia.

LOGY - HISTORICAL

Arkle, Thomas, Jr., et. al. 1979. The Mississippian and Pennsylvanian Systems in
the United States - West Virginia and Maryland.

Fridley, Harry. 1950. The Geomorphic History of the New-Kanawha River System.
Hennen, Ray V., et. al. 1919. Fayette County - Detailed County Report.
Janssen, Raymond E. 1973. Earth Science - A Handbook on the Geology of West Virginia.

Ludlum, John C. 1951. The Geology of Hawks Nest State Park.

GEOLOGY - PALEONTOLOGY

Arkle, Thomas, Jr., et. al. 1979. The Mississippian and Pennsylvanian Systems in
the United States - West Virginia and Maryland.

Cardwell, Dudley H. 1975. Geologic History of West Virginia.

Gillespie, W. H. and I. S. Latimer, Jr. 1961. History and Bibliography of West
Virginia Paleobotany.

Gillespie, William H. and Hermann W. Pfferkorn. 1976. Plant Fossils in Early and
Middle Parts of the Proposed Pennsylvanian Stratotype in West Virginia.

Gillespie, William H., et. al. 1978. Plant Fossils of West Virginia.
Hennen, Ray V., et. al. 1919. Fayette County - Detailed County Report.

Janssen, Raymond E. 1973. Earth Science - A Handbook on the Geology of West Virginia.

Krebs, Charles E. and D. D. Teets. 1916. Raleigh County and Western Portions of
Mercer and Summers Counties — Detailed County Report.

Krebs, Charles E. 1927. TFossils, Flora and Fauna in the Coal Measures of the
Pottsville Series.

McColloch, Samuel W. 1957. The Bluefield Group: Mauch Chunk Series in Southeastern
West Virginia.

Millspaugh, C. F. and David White. 1913. Part I-The Living Flora of West Virginia,
and Part II-The Fossil Flora of West Virginia.
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Price, W. Armstrong., 1916. Notes on the Paleontology of Raleigh, Wyoming and
McDowell and Adjacent Counties.

GEOLOGY —S0ILS

Gorman, John L. and Lester E. Espy. 1975. Soil Survey of Fayette and
Raliegh Counties, West Virginia.

Kerr, J. A. 1921. Soil Survey of Fayette County, West Virginia.
Latimer, W. J. 1916. Soil Survey of Raleigh County, West Virginia.

BOTANY - ECOLOGY

Brooks, A. B. 1911. Forestry and Wood Industries.
Core, Earl L. 1950. Notes on the Plant Geography of West Virginia.
Core, Earl L. 1966. Vegetation of West Virginia.
Phillips, Violet Josephine Siemicozko. 1969. The Botany of the New River
Valley between Glen Lyn, Virginia and Gauley Bridge, West Virginia.

BOTANY - DISTRIBUTION, LISTS AND TAXONCMY

Brooks Bird Club. 1976. The 1975 Foray.

Clarkson, Roy B. 1961. Fraser's Sedge, Cymophyllus fraserii (Andrews) Mackenzie.
Core, Earl L. 1937. The Genus Carex in West Virginia.

Core, Earl L., et. al. 1944. West Virginia Grasses.

Grafton, William N. and Claude McGraw. 1976. The Vascular Flora of the
New River Gorge, West Virginia.

Grafton, William N. and Zettie Stewart. 1976. Herbaceous Flowering Plants
for the 1975 Foray.

Laitsch, John T. and Michael Breidiﬁg. 1976. Ferns of Raleigh County.

McGraw, Claude and William N. Grafton. 1973. The Vascular Flora of New River
Gorge— Manns Creek- Fayette County, West Virginia.

Martin, Robert F. 1939. The Rushes of West Virginia.
Millspaugh, C. F. 1892. Preliminary Catalogue of the Flora of West Virginia.
Millspaugh, C. F. and Lawrence William Nuttall. 1896. Flora of West Virginia.

Millspaugh, C. F. and David White. 1913. Part I- The Living Flora of West
Virginia and Part II- Fossil Flora of West Virginia.




Phillips, Violet Josephine Siemicozko. 1969. The Botany of the New River
Valley between Glen Lyn, Virginia and Gauley Bridge, West Virginia.

Strausbaugh, P. D. and Earl L. Core. 1930. Some Additions to the Millspaugh
Checklist of West Virginia Spermatophytes.

Strausbaugh, P. D. and Earl L., Core., 1978. Flora of West Virginia.

BOTANY — RARE

Boivin, Bernard. 1947. Thalictrum in West Virginia.
Clarkson, Roy B. 1951. The West Virginia Spiraea.
Core, Earl L. 1966. Vegetation of West Virginia.

Fortney, Ronald H., et. al. 1978. Rare and Endangered Species of West Virginia:
A Preliminary Report - Volume 1: Vascular Plants

Grafton, William N. and Claude Mc Graw. 1976. The Vascular Flora of New
River Gorge, West Virginia.

Mc Graw, Claude and William N. Grafton. 1973. The Vascular Flora of New River
Gorge- Manns Creek— Fayette County, West Virginia.

Strausbaugh, P. D. and Earl L. Core. 1978. Flora of West Virginia.

US Department of Interior. 1980. Endangered and Threatened Wildlife and
Plants— Native to the United States.

BOTANY -NATURAL HISTORY

Brooks, A. B. 1911. Forestry and Wood Industries.
Core, Earl L. 1936. The Botanical Explorations of West Virginia.

Core, Earl L. 1952. Lawrence William Nuttall.

Fernow, Bernhard E. The Great Timber Belt.

Maury, M. F. and William M. Fontaine. 1876. Resources of West Virginia.
Millspaugh, C. F. 1892. Preliminary Catalogue of the Flora of West Virginia.
Millspaugh, C. F. and Lawrence W. Nuttall. 1896. Flora of West Virginia.

Millspaugh, C. F. and David White. 1913. Part I- The Living Flora of West
Virginia and Part II- Fossil Flora of West Virginia.
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Brooks, A. B. 1911. TForestry and Wood Industries.
Core, Earl L. 1966. Vegetation of West Virginia.
Ferguson, Roland. 1964. The Timber Resources of West Virginia.
Fernow, Bernhard E. 1888. The Great Timber Belt.

Northeastern Forest Experiment Station. 1949. Forest Statistics for
Southeastern West Virginia.

Northeastern Forest Experiment Station. 1953. Forest Statistics for
Southeastern Section of West Virginia.

Northeastern Forest Experiment Station. 1978. The Forest Resources of
West Virginia.

Phillips, Glen. 1976. The 1975 Foray.

Phillips, Violet Josephine Siemicozko. 1969. Botany of the New River Valley
between Glen Lyn, Virginia and Gauley Bridge, West Virginia.

Sargent-Webster-Crenshaw & Folley. 1965. Fayette County, West Virginia
Envirommental Data- Preliminary.

Zinn, Gary and Joel Sutton. 1976. Major Forest Cover Type Groups of West
Virginia.

FOREST - ECONOMICS

Brooks, A. B. 1911. Forestry and Wood Industries.
Ferguson, Roland. 1964. The Timber Resources of West Virginia.
Maury, M. F. and William M. Fontaine. 1876. Resources of West Virginia.

Northeastern Forest Experiment Station. 1949. TForest Statistics for
Southeastern West Virginia.

Northeastern Forest Experiment Station. 1953. Forest Statistics for
Southeastern Section of West Virginia.

Northeastern Forest Experiment Station. 1978. The Forest Resources of
West Virginia.

Sargent-Webster-Crenshaw & Folley. 1965. Fayette County West Virginia
Environmental Data~ Preliminary.

West Virginia Department of Natural Resources. 1980. The Primary Forest
Industry of West Virginia 1980.
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FOREST — ECOSYSTEMS

Core, Earl L. 1966. Vegetation of West Virginia.

Grafton, William N. and Claude Mc Graw. 1976. The Vascular Flora of the
New River Gorge, West Virginia.

Phillips, Violet Josephine Siemicozko. 1969. Botany of the New River Valley
between Glen Lyn, Virginia and Gauley Bridge, West Virginia.

Skuce, Thomas W. 1930. Forest Types as Recognized and Used in West Virginia.

FOREST - TAXONOMY & TREE LISTS

Boone, Weldon. 1934. Native Trees of Summers County.
Brooks Bird Club. 1976. The 1975 Foray.
Core, Earl L. and Roland L. Guthrie. 1968. Common Forest Trees of West Virginia.

Grafton, William N., et. al. 1976. Trees, Shrubs and Woody Vines for the 1975
Foray.

Skuce, Thomas W. 1930. Forest Types as Recognized and Used in West Virginia.

NON-VASCULAR PLANTS

Ammons, Nelle. 1934. Preliminary List of West Virginia Mosses.
Ammons, Nelle. 1940. A Manual of Liverworts of West Virginia.

Gilbert, Frank A. 1929. A Preliminary Report of the Slime Molds of West
Virginia.

Mc Neil, Ellis Meade. 1948. A Contribution to the Knowledge of West Virginia
Algae.

Millspaugh, C. F. and David White. 1913. Part I- The Living Flora of West
Virginia and Part II- Fossil Flora of West Virginia.

Sheldon, John L. 1939. The Lichens of West Virginia.




fkine, Jzmes R., et. al. 1976. Cornrrzhencive
Survey of the Kew River Basin (Volume I-
Inventory). WV Department of Natural Resources-
D}VlSlon of Water Resources. 207 pp.
Libraries and Agency.

Contains an extensive inventory of the
physical characteristics and features of New
River and immediate tributaries in West Virginia.
Various chapters deal with a description of the i
b?sin, general economics, climate, geology,
mineral resources, land resource, land uses and
management, recreation, surface water, water
quality, ground water, water supply, and water
resources development. Specific areas of general
use for the New River Gorge National River
planning deal with coal, natural gas, land use,
hunting, fishing, soil series, and land

capability.

Ammons, Nelle. 1940. A Manual of Liverworts
of West Virginia. The American Midland Natur-
alist Vol. 23:1. pp. 3-164.
Libraries

Lists 16 species for Fayette County, 0 for
Raleigh and Summers Counties. None of the species
listed are rare.

Ammons, Nelle. 1934. Preliminary List of the West
Virginia Mosses. Bryologist Vol. 37. pp. 65-74.

Organization and Libraries
This is an up to date (1934) listing of mosses,

their habitats and locations for West Virginia.

prkle, Thomas,Jr. and Richard Hunter. 1957.

Sandstones of West Virginia. WV Geological and
Economic Survey. Morgantown, WV. 58 pp.
lerarles, Agency and For Sale

. Gives a breakdown of the sandstones into areas
of West Virginia based on composition and other
structural characteristics. Provides basic economic
information on the use of high silica sandstones which
do occur in New River. Discusses the Pottsville and
Mauch Chunk Series which occur in New River and .-
gives their distribution.




jte

1979. The Vlﬁs seippian
erous) Svstemns in the
United States-West Vlrglnla and Faryvland. United
States Government Printing 0ffice. Washington, D.C.

For sale

This report is a descriptive review of the
Mississippian and Pennsylvanian strata which occur
in West Virginia (including New River). The
descriptions are fairly technical and general.
There is a short summary on the paleontology of
each system. Figures and maps with important
information are as follows:

1. Geologic map of the late Paleozoic.
. Structural map of the late Paleozoic.
. Tate Paleozoic mineral resources of West Virginia.
. Outcrop of Mississippian in West Virginia.
(over)

W

5. Cross section of Mississippian along the
outcrop belt.
6. Geologic cross section from the Chio River to
Princeton.
7. Pennsylvanian system selective classification.
Good overall and comparative view of the strata of
New River Gorge to surrounding areas.

Barlow, James A. 1974. Coal and Coal Mining in
West Virginia. WV Geological and Economic Survey.
Coal-Geology Bulletin No. 2. DMorgantown, WV. 63 pp.
Libraries, Agency and For Sale.

" This text is a good general report on all
aspects of coal mining. It is written for the
general public but could be useful to a coal
producer. Very general information could be
gathered about past and present coal mining activities:
in the New River area. Other information includes
the qualities of coal and descriptions of the various
methods of mining coal. Also included is a glossary
of terminology dealing with mining.
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iley, L Wewyme. 1051, Wild Turkeyv ¥zt. in
West Vireinia. The Conservation Commission of
West Virginia. Charleston, WV. 49 pp.
Libreries.

Wild Turkey range at the time of the study
incluced Fayette, Raleigh and northern Summers
Counties. Fayette County was listed as having
potential turkey habitat. Information included:

1. Life Histories
- Environmental factors and influences
. Food preferences
. Diseases, parasites, and predation
. Preferred habitat
. Mating habits

O\ Eo o

Bayless, Lawrence E. 1972. A New Turtle Record-

Chrysemys floridana, for West Virginia. Journal
of Herpetology Vol. 6:1. pp. 39-41.
Libraries

The first known occurence of Chrysemys
floridana was reported from the Bluestone
Resevoir, in Summers County. Geographically,
the closest populations were from the Virginia
Piedmont. These species found are speculated
to have migrated via the New River or were intro-
duced by man.

Bayless, Tawrence E. 1979. New Herpetological
Records from Southern West Virginia. Proceed-
ings of the West Virginia Academy of Science
Vol. 51:2 pp. 65-67
Libraries and Organizations

Collections in southern West Virginia since
1974 have yielded 12 new county records (includes
2 from Fayette and 1 from Raleigh).

Bell, Ralph K. 1976. The 1975 Foray Bird TList.
The Redstart Vol. 43:1. pp. 11-21.

Libraries and Organization

Lists 114 birds identified in all parts
of Raleigh County and northwestern Summers
County. Locations of the rare birds given.

Boivin, Bernard. 1947. -Thalictrum in West
Virginia. Castanea Vol. 12. Page 116.
Libraries and Organization

Lists Thalictrum clavatum as growing in
Nuttalburg and Thalictrum steeleanum in Raleigh
County at Terry in a large rockpile on the
mountainside.
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Includes a description and hebitat range of
e native trees of Summers County, with loca-
ions of the most uncommon species. The paper
ontaine a simplified key to native and intro-
‘uced trees for use by high school students.
This key could be revised and updated to provide
a useful interpretive guide for the general
public to study trees of the New River Gorge
area.

ke

Brooks, A.B. 1911. Forestry and Wood Industiries
West Virginia Geological Survey Vol. 5. Mgtn., WV
Libraries and Rare 481 pp.

Contains a complete but general description
of the tree species and forest composition through-
out the state. Very scattered information can
be gathered from the text on theformer forest
compositions of Fayette, Raleigh and Summers
Counties. However, there is a lack of specific
information on the New River Gorge. The New
River is mentioned frequently as a major stream
along with other rivers for which better descrip-
tions of the forests are given. It can be de-
cduced that the virgin forests in the New River
had mostly been cutover by 1911. The completion
of the C & O Railroad through the Gorge in 1872
was a major factor affecting timber harvesting.

Brooks Bird Club. 1954. Area Survey of 1954
Forav - The Ornithological Results of the 1954
Foray. The Redstart. Vol. XXI - #4. opage 67.
Libraries and Organization

Very general description of the topogra-
phy and forest cover types.is given. The
report covers an 8 day study and systemactic
survey of the breeding birds present in a 15 ;
mile radius from the camp Beckwith near Fayett- 4
evile. This study included the gorge area
below Fayetteville. One hundred and three
species of birds were found to be present in
the study area, including 21 different kinds
of Warblers, and a new station for Swainson's
Warbler. A listing of species and locations
is given.




Brooke Bird C1y)
tablished for t}
Vol. XXII, #1.
Libraries and Organization

This report further gqualifies the date
recorded in the Sept. 54 issue on the 1954
Foray.

This report concluded that 177 nests of
51 species were found with 29 young out of the
nest recorded giving a total of 55 species that
were nesting in the area. A chart of the nest-
ing species is given with respective information
on the number of new nests, eggs, young and
young out for each species. Also, habitat and
location of nest sites is given.

Brooks Bird Club. 1976. The 1975 Foray. The
Redstart. Vol. 43:1 53 pp.
Libraries and Organization
Raleigh County was the subject of a two ;
week intensive foray of the Brooks Bird Club.
The study includes, a systematic survey for
vegetation types and breeding birds. None of
the study plots were actually in the gorge.
However, the study week also included random
field trips which did include the gorge area.
Iists of existing birds, mammals, herbs, trees,
shrubs and invertebrates would probably be
applicable to New River. The locations of the
birds cited are given in general.

Brooks, Earl 1,. 1916. The Food of West Virgin-
ia Birds. West Virginia Dept. of Agriculture.
Charleston, WV. 74 pp.
Rare

Describes the major families of West Vir-
ginia birds and their eating habits, what they
eat, natural history, and relative economic
importance. Discusses eating habits relative
to fruits, grains, vegetables, weeds, seeds, and
insects. Includes a discussion on carnivorous
and scavenger birds. Conclusions are based on
the writers observations and studies over a -
period of many years.

Brooks, Maurice. 1971. The Southern Appalach-
iang. VPI & SU Monograph-The Distributional- -

History of the Biota of the Southern Appalachians,
Part III - Vertebrates. Blacksburg, VA. Edited
by Perry C. Holt). pp. 1-9. ‘
Libraries

Cold blooded vertebrates which have recog-
nizeable Appalachian races and species include,
minnows, darters (particularly in the New River,
and its tributaries), and among the reptiles, a
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Burch, J. B. 1969. ILand Mollusks of the
Southern Appalachians. Virginia Polytechnic
Institute Monograph I-The Distributional History
of the Biota of the Soutbern Appalachians-
Part I: Invertebrates (Edited by Perry C. Holt).
Blacksburg, VA. pp. 247-264.
Iibraries.

This paper deals with land snails and their
distribution. While listing numerous endemics,
no mention of specific locations are given.

Campbell, Marius R. and VWalter C. Mendenhall. 1896.
Geologic Section Along the New and Kanawha Rivers
in West Virginia. US Geological Survey.
Washington, D.C. 30 pp.
Rare

This 1s a chart showing a geologic section along
the C & 0 Railroad from Hinton to Charleston.
It includes a description of the rocks and subsequent
coal seams within each formation. A total of 8
formations are discussed.
Eleven photographs of geologic formations are
included.

Cardwell, Dudley H. 1975. Geologic History of
West Virginia. West Virginia Geological and
Economic Survey. 64 pp.

Agency and For Sale

This publication includes 21 figures and
2 tables of which all are explicit and well
detailed on the subject of WV Geology.

The text covers in a fairly detailed account
the geologic history of WV from almost the
beginning of geologic time to the present. The
areas covered from the text included, Stratig-
raphy, paleontology, geologic structure and
evolution of the present land features. Some

discussion is also given on the coal seams.

Cherry, D.S., et. al. 1980.
Control of the Asiatic Clam in the New River,
Virginia, USA. Virginia Polytechnic Institute
and State University Water Resources Research
Center Bulletin. Blacksburg, VA. 72 pp.
Iibraries and Organization

This introduced clam is a threat to the
native mollusks of the New River. This article

includes life history information should manage-
ment plans be instituted to reduce its numbers.




Chisholm, James and Prentis M. Frve. 1976.
Records of Wells, Sprines, Chemical Analyses of
Water, Biological Analvseg of Water, and Stancard
Streamflow Data Summeries from the Upper New
River Basin in West Virginia. 80 pp.
Iibraries and Agency

This report involved only that section of
the New River Basin from the Virginia-West Virgin-
ia border to Hinton, WV. It includes tables of
data on water resources and water quality data.
Ten tables give information on the lithic char-
acteristics of the bedrock, chemical analyses
and biological analyses of numerous springs,
wells and streams throughout the area.

Clarkson, Rov B. 1959. -The West Virginia
Spiraea. Castanea Vol. 24k. pp. 143-146.
Libraries and Organization

Spiraea virginiana was found in Fayette
County at a location one mile upstream from
Cotton Hill on June 8, 1954 by Hicks and
Bartley.

Clarkson, Roy B. 1961. Fraser's Sedge, Cym-
ophyllus fraserii (Andrews) Mackenzie. Castanea
Vol. 26. pp. 129-136.
Iibraries and Organizations
Three locations were listed for New River
Gorge in Fayette County as follows:
1. Rocky gorge, Boone, May 21, 1926. Shear
2. In the canyon of New River near Nuttalburg,
April 21, 1892. Nuttall.
3. Deep woods near Nuttalburg, July 23, 1932-
_Wherry.

v

Core, Earl I,. 1936. The Botanical Explorations
of West Virginia. Proceedings of the West Virginia
Academy of Science Vol. 10. pp.H46-60
Libraries and Organization
Contains a list of individuals who made

botanical explorations in West Virginia. Herb-
ariums where collected specimens are deposited
are named. Only five early explorers collected

in the New River Gorge.

Core, Earl I. 1937. The genus Carex in West

-Yirginia. Proceedings of the West Virginia
Academy of Science. Vol. 11. page 29.
Libraries and Organization

A description of the 63 species and site
locations that were known for West Virginia..
Many of these were located in the New River
Gorge near Nuttalburg.

oy




ey . West Virgiris
West Jlra¢n:a University Agricultural
_ Station Bulletin 313. 96 DD,

Libraries and Orgcnization
A 1list of all grasses known from VWest

Virginia along with *anges and illustrated
sketches.

Core, Farl T,. 1950. Notes on the Plant Geo-
gravhyv of West Virginia. Castanea Vol. 15.
PD. 61~70.

Tibraries and Organization

General lnfor,atlon on climate, botanical
exploration, plant communities, forest types,
unique plant habitats, flowers, succession and
plant migration. "Otlier eastern species, as
fringetree, silverbell tree, and Canby's Moun-
tain -lover may have entered the state through..
..« the New-Kanawha valley."

Core, Earl T.. 1952. ILawrence William Nuttall.
Castanea Vol. 17. pp. 157-164
Libraries and Organization

Biography of the life and works of this
Botanist of the New River. Nuttall collected
nearly 1000 flowering plants and hundreds of
fungi, which are deposited in the West Virginia
University Herbarium.

Core, Earl L. 1966. Vegetation of West Virginia.
McClain Printing Company. Parsons, WV. 217 pp.
For Sale

This book includes several chapters describing
vegetation which occurs in New River Gorge such as
cover types, xeric, mesic and hydric forests, cliff
vegetation, aquatic vegetation, etc. Other areas
deal with succession and plant migration routes. .

Core, Earl L. and Roland Guthrie. 1968. Common Forest
Trees of West Virginia. WV Department ‘'of Natural Resources.
Charleston, WV. 120 pp.
For Sale

Booklet of the common forest trees of WV designed
for the general public. Includes natural history
information such as distribution, habltat and the
identifying characteristics of bark wood leaves,
fruit and flowers.




Craiso. Robert. 1976. The New River Company- 70
Years of VWest Virginia Coal Historv. New River
Company. Mt. Hope, WVv. 108 pp.
Organization

Contains a history of a large coal company
called "The New River Co." from its beginning in
1906 to the present. Chronological description of
the lands and mines operated by this company.
Contains the production in tons of coal and profits
of the mines. A map shows the relative locations of
the mines and lands associated with each mine.
Charts list the annual production by mine from
1905-1976. Many cultural facts about the development
of the mines and the mining towns are included.

Most of the mines were located between Beckley and
Fayetteville.

Degarmo, W.R. and John Gill. 1958. West Vireginia

Whitetails. The Conservation Commission of WV.
Charleston, WV. 87 pp.
Agency

Intensive study on the life habits, ecology
life history, foods, populations, distribution,
and management of deer. Extensive, study of deer,
in WV, but no specific references t® the New River

area.

Dyar, Robert F. 1957. The Bluestone Group,
Princeton Conglomerate and Hinton Group-Mauch
Chunk Series in Southeastern West Virginia.
Masters Thesis at West Virginia University.
Morgantown, WvV. 122 pp.
Libary at WvU

A detailed measurement of nine stratigraphic
sections along the Mauch Chunk outcrop belt in
Mercer, Summers and Greenbrier Counties. In
addition to the measured sections, four subsurface
sections from Fayette and Raleigh Counties were
selected from the files and published works of
the WV Geological Survey. The surface and subsurface
sections were combined into- three-profiles from
which a correlation of the various formations of
the interval under study were determined. A very
technical publication.




Englund, Yenneth J. 1968. Aveilabilitv of Ilow=-
Sulfur Cozl in D"WBiah County, West Virginia.
US Geological Survey. Washington, D.C. 23 pp.

For Sale

Published analyses of 206 samples from 17 of
the 19 principal coal beds in Raleigh County indicate
that 12 beds average less than 1.0 percent in sulfur
and the remaining 5 beds average less than 2.0
percent in sulfur. Text includes an excellent
Cescription of the various stratigraphic formations
found in Raleigh County.

Ferguson, Roland. 1964. The Timber Resources
of West Virginia. Northeastern Forest Experiment
Station. Upper Darby, PA. 123 pp.
Libraries and Agency

This is an update of similar but less
extensive surveys completed in 1949 and 1953.
This data has been superseded by a more recent
survey in 1978.

Fernow, Bernhard E. 1888. The Great Timber
Belt. State Tribune. Charleston, WV. - 21 pp.
Rare

The greatest extent of uncut hardwoods
in the eastern United States was within 150
mile radius of Charleston, WV. The counties of
Fayette, Raleigh and Summers were probably
80% virgin. The dominant trees of this vast
forest were oaks and tulip poplar. Comments on
New River are about the rough terrain and
inability to drive logs down the river. These
factors are mentioned as barriers to timbering.

Fisher, Howell. 1868. Description of Great Falls
of New River and Coal Lands Adjacent. Pottsville, PA. !

11 pp.
Rare

Analyzes the possibility of water power at
present day Sandstone Falls. Presents the basic
feasibility study of iron manufacture in New River
Gorge based on the local existence of high quality
coal, iron and limestone.




Fortney, Ronald H., et. al. 1978. Rare and Endangered
Species of West Virginia: A Preliminary Report-Volume 1:
Vascular Plants. West Virginia Heritage Trust Program
of the Department of Natural Resources. Charleston, WV.
76 Pp.
Agency and For Sale

Text includes a general description of the physio-
graphic provinces and plant distribution of West Virginia.
Also includes a specific description of special habitats
in the State such as, "rocky riverbanks" and ''sandstone
cliffs and ledges' which are found in the New River Gorge.
Lists 12 federally threatened, 7 possibly extirpated,
11 disjunct, 49 restricted, 129 peripheral, and 152
status undetermined plants. The listing includes
names, frequency and counties in which the plants are

located,

Fridlev, Harrv. 1950. The Geomorphic History of
the New-Kanawha River System. WV Geological and
Economic Survey. (Report #7). Morgantown, WV.
12 pp.
Libraries and Agency

Explains the history of the previous flow of
the New River before the ice age. The change in
flow occurred many miles below the Gorge at
Nitro, WV. on the Kanawha River. This paper is a
good explicit description of the geologic history
of the New River.
Photos New River Gorge from Hawks Nest.

George, Raymond C. and Robert I. Cantor. 1973.
Water Qualitv Assessment for the Kanawha River
Basin (North-Carolina, Virginia, West Virginia).
Eﬁvironmental Protection Agency. Wheeling, WV.
34 pp.
Libraries and Agency

A discussion on the water gquality of the
Kanawha River Basin is given. The subjects covered
include surface drainage, water pollution, sewage,
recreational facilities and fishing. The streams
covered include most of the tributaries of the
Kanawha River, including the New River. ...

Gilbert, Frank A. 192%. A _Preliminary Report
af the <Slime Molds of West Virginia. Proceed-
ings of the West Virginia Academy of Science
Vol. 3, pp. 71-73.
Libraries and Organization

Includes a summary of 68 species of slime
molds found in WV. ILycogala conicum FPers. from
Hinton is the only rare form of slime mold in
the New River Gorge area.




Bibliogravhy and Index to West Virginia G
Archeology and Pedologv. West Virginia
University. Morgantown, Wv. 241 pp.
Libraries and For Sale.

This is a compilation of over 3100
references published between 1741 and 1962.
Lists all articles and books dealing with
every phase of West Virginia geology, mineral
resources, soils, archeology, geography, etc.

Gillespie, W. H. and J. A. Clendening. 1964,
~
eo

Gillesvpie, W. H., and T. S. Tatimer, Jr. 1961.
History and Bibliogravhy of West Vireinia
Paleobotany. WV Geological and Economic
ggrvey Educational Series ED-4. Morgantown, WV.
pp.

Libraries and Agency.

Contains a brief history of the study of
plant fossils in West Virginia including an
-extensive bibliography.

Gilleapie., William H. and Hermann W. Pfefferkorn.
1976. Plant Fossils in Early & Middle Parts of
the Proposed Pennsylvanian System Stratotype in
West Virginia. (Reprint from G.S.A. field trip
guidebook No. 3, "Carboniferous Stratigraphy of
Southwestern Virginia and Southern West Virginia™.
joint northeast and southeast section meeting,
Arlington, Virginia, March, 1976). 7 Pp-
Organization.

Plant fossils which occur in the
Pennsylvanian system strata are mapped as they
occurred. through given geologic time spans
(stratigraphic ranges).

Gillespie, William H., et. al. 1978. Plant Fosgils
of West Virginia. West Virginia Geological and

Economic Survey. Morgantown, WV. 172 pp.
Agency and For Sale

Contains a discussion and introduction to
paleobotanical studies. Gives a chronological
discussion of each geologic period and the
vegetation types of each as they have been
reconstructed from plant fossils. Includes pictures
and descriptions of all fossils and their old and
new names. New River strata have numerous fossils
and this text would be essential for interpreters.




Gluck, Morris, 976 2reeding RBirds Records
for 1975 Foray. The Redstart Vol. 4331 pp. 47-
49.

Libraries and Organization

A list of 35 bird species and 75 nests.
Information includes number of young birds,
height of nest, altitude and location.

Gluck, Norris and C. 0. Handlev, Sr. 1973.
Birds of Upper Kanawha Valley-1872-1972. The
Redstart Vol. 40:2. pp
Iibraries and Organization

In 1872 a Harvard University student spent
two months at Coalburg and made a list of 86
birds and their distribution frequency. A chart
of these same species with relative frequencies
was determined at the same location in 1972, for
comparison.

Goodell, Scott K. 1978. Waterway Preservation: |
The Wild and Scenic Rivers Act of 1968. Boston E
College Environmental Affairs Law Review Tech-
nical Report Vol. 7:1. pp. 43-82.

Libraries

The Wild and Scenic Rivers Act of 1968 was
created to prevent the continued decay of free-
flowing rivers. The federal wild and scenic
rivers system, which was formed to implement
the act and its impact on waterway preservation
during the last 10 years are reviewed. Legis-
lative mechanics and the problems of delays
and escalating costs are discussed. Various
state systems, in particular, the devices to the
federal system.

Grafton, William N. and Claude McGraw. 1976.
The Vascular Flora of New River Gorge, West
Virginia. 19 pp.

Iibraries and Rare.

This study includes discussion of the geo-
logic formations, plant associations and rare
plants of the Gorge from Bluestone River to Gauley
River at Gauley Bridge. This study located and
identified 122 families, 476 genera and 1064
species of plants. Particular discussions in-
volve plants that have migrated into the gorge,
plants normally found at higher elevations and
plants that were state records for West Virginia.
Locations of the more unusual plants can be
obtained from the authors.




ist of herbaceous plants which includes
names and locations of county records for Raleigh
(23), Fayette (6), and summers (6), Counties.

Grafton, William N., et. al. 1976. Trees, Shrubs
and Woody Vines for the 1975 Forav. The Redstart
Vol. 43:1. pp.23-27.
Iibraries and Organization

A complete list by scientific and common
names of the woody flora of Raleigh County and
the northwestern section of Summers County.

Green, N. Bayard. 1969. The Occurrence and
Distribution of Turtles in West Virginia.

Proceedings of the West Virginia Academy of
Science Vol. 41, Page 1.

Libraries and Organization

Thirteen species of turtles were recorded
as occuring in West Virginia. Three species-
(snapping, stinkpot, and eastern box turtle),
have a statewide distribution. Two species-
(midland painted and eastern spring softshell),
occur west of the Allegheny Front. The remain-
ing eight are distributed in parts of the state
not relative to the New kiver Gorge area.

Green, N. B. 1978. Amphibians and reptiles in West
Virginia. Marshall University, Huntington, WV. 48 pp.
Agency and For Sale

A listing of amphibians and reptiles, their distribution,
habitat, and frequency in the State.

Hadlev, Donald G. 1966. Availability of Tow- _

Sulfur Coal in Fayette County, West Virginia,
US Geological Survey. Washington, D.C. 20 pp.
For Sale

0f the total 51 coal beds, 22 were defined
as commercial. Of this 22 commercial beds, 17
contain less than 1.0 percent sulfur, and the
remainder average less than 2.0 percent sulfur.
Descriptions of all stratigraphic formations
in the County are given. Estimates are given
of the coal mined between 1888 and 1966, as well
as the coal reserves remaining.




Baught, 0. L. 1964. (Coal and Coal Mining in West
Virginia. WV Geological and Economic Survey.
lMorgantown, Wv. 38 pp.
Tibraries and Agency.

A general discussion of the formation of coal,
the description of coal beds in WV, and methods of
mining.

Haught, 0. L. 1964. 0il and Gas in West 5
Virginia. WV Geological and Economic Survey |
Educational Series ED-5. Morgantown, WV. §
L2 pp. ;
Libraries and Agency.

This is a general discussion of the origin,
history and production of 0il and gas in West
Virginia.

Headlee, A. J. and -J. P. Nolting. 1940.
Characteristics of Minable Coals of West Virginia.
WV Geological and Economic Survey. Morgantown, WV.
272 pp. & 112 figures.

Libraries, Agency and For Sale.

Contains a description of minable coal seams,
with figures showing probable minable extent of
each seam. Also included is a statistical study
and correlation of West Virginia coal analyses.
The appendix contains coal analyses and tables
showing estimated original tonnages. A map shows
the location of commercial coal mines in WV.

Headlee, A. J., et. al. 1955. Characteristics of
Minable Coals of West Virginia. WV Geological and
Economic Survey. Morgantown, WV. 166 pp & 68 figs.
Libraries, Agency and For Sale.

This text is a continued study from a 1940
publication. Characteristics examined by this
report are sulfur content, inorganic elements,
structure of bituminous coals and changes in the
concentration of inorganic elements during coal
utilization. This discussion could be useful to
the interpreter wanting to understand the properties
that make certain coals more valuable than others.
However, the text is fairly technical and may not
be applicable for a management plan.




Hegw, Fdward T. 1937. CLorrsl=stion and Siratigrarthy
of the Potteville Series of Fastern Favette, South-
gzcstern Nicholzs and Western Greenbrier Counties.
Masters Thesis at West Virginia University.

Worgantown, Wv. 68 pp.
Iibrary at WV University

A detailed and explicit study of the New River
and Pocshontas groups of the Pottsville Series of
southeastern WV. The specific areas under consider-
ation in this study did not include the New River
Govge area, however the detailed descriptions and
information about the rock strata covered do include
rocks outcroping in the New River Gorge. Very good
descriptions are given on the sandstones, coals,
shales and the extent of the range of these stratas
are given. There are charts showing the thickness
gnd total feet of the components of the Pottsville

eries.

Hennen, Rav V., et. al. 1919. Favette County-
Detailed Countv Report. West Virginia Geological
Survey. Morgantown, WV. 1002 pp.
Libraries and Agency.
This book provides the most complete detailed
e geologic information on all aspects of ‘Fayette
County and New River in Fayette County. Information
relative to New River includes:
1. A general topographic and physiographic descrip-
tion of Fayette County.
2. Gradient per mile for key points on all major
drainages of New River.
3. Overall geologic structure.
4y, Detailed geologic sections taken throughout

the County, including exposures along New River.
5, Detailed description of each geologic series
and strata. (over)

6. List of all known invertebrate fossils which
occur in the Pottsville Series.
Over half of the text deals with the mineral
resources and includes the following key subjects:
1. Well records and prospective o0il and gas areas.
2. 0il and gas horizons of WV.
3. Statistics of coal production and the minable
coal beds.
. Records of coal test borings.
. Information on clays, road materials, bulldlng
stone, sand, water power, and forests.
6. A 1ist of all railroads and their stations.
This book includes several illustrations and
pictures depicting geologic features.

Ny




Hennen, Pav V.o, st. 2l. 1919 Map 71 of
Countv General “nﬁ Tconomic Geolog
Survey. Norgantown, wWV.
Libraries and Agency

This map is used to depict data and information
from the Fayette County "detailed county report”.
Major coal seams, stratigraphic information, o0ill anc
gas wells and coal mines are located on this

topographic map of Fayette County.

Hill, Pavul, Bill Cremeans, Mary Zeth Rouch, 2nd : 1
Tonald Tarter. 1978. State Records for the

Family Phrygsneidae in West Vireinia. DProceed-
ings of the West Virginia Academy of Science.
Vol. 50, # 1. ©Page 24.
Libraries and Organization

Six state records for the cadisfly are
noted. Three for Raleigh County and Two for
Summers. Some of these species may be found
along streams and rivers and could possibly
be present in the New River Gorge.

Hobbs, Horton H., Jr. 1969. On the Distribution
and Phvlogeny of the Cravyfish Genusg Cambarus. ;
Virginia Polytechnic Institute Monograph I- The o
Distributional History of the Biota of the .
Southern Appalachians-Part I: Invertebrates | ~ :
(Edited by Perry C. Holt). Blacksburg, VA.

pp. 93-178.

Libraries.

This summary lists six species and two
endemic subspecies for the Kanawha River
drainage. The 6 species and their ranges are
listed belows
Cambarus bartonii-widespread
Cambarus cavatus- New River and Greenbrier River.

Cambarus laevis- Ohio River.

Cambarus robustus- Kanawha and New River.

Cambarus nerterius- Greenbrier River

Cambarus chasmodactylus- Greenbrier & Upper New Rv.

Hocutt, Charles H. 1979. Fishes of the Gauley
River, West Virginia. Brimleyana pp. 47-80.
Libraries

List of 50 spe01es collected on Gaualey
River in 1976. Summary of this and other ver-
ified reports of fishes, the total is now at
58 species for Gauley River. Contains an excell-
ent literature review of the New River which lists
rare fish collections and endemics.

.



Hocutt, T.H. znd
ivation bef s
and FPercinz cxvrhw ( Ftheostomatini,
with comments on the Distribution of Percina
Crassa Roanoka in the New River. American Mid-
land Naturalist Vol. 90:2. pp. 397-405.
Libraries

Notes on this darter which occurs in New
River from Wst Virginia to North Carolina,
includes information necessary for its life
history.

Hoffman, John. 1962. Water and the Future of
West Virginia. WV Department of Natural Resources
Division of Water Resources Bulletin No. 1.
ILibraries and Organization

Includes general information on overall water
resources and the hydrologic cycle of West Virginia
is stated. )

Holt, Perry C, et. al. (Editors). 1969. The
Distributional Historv of the Biota of fthe
Southern Appalachians. Part I: Invertebrates
295 pp. VPI Monographs, Blacksburg, VA.
Libraries

Includes treatises on geological develop-
ment, freshwater amphipods, troglobitic asellida,
Carabidae beetles, Cambarus crayfishes, Ostracods, ,
Branchiobdellids, diplopods, land snail mollusks, %
Mecoptera (Insects), drainage evolution and fish.
Mostly deals with taxonomy and distribution and
life histories. ’

Hooper, W. P. and S. M. Archer. 1911. TIhe Fayette
Journal. Fayette Journal Company, Publishers. : |
Fayetteville, WV. 84 pp. |
Rare l
Includes a map of Fayette County in 1911 on
page 8. Also gives a list of coal seams and coal
__mines that existed at the time. '

Hopkin, Scott D. 1976. A Comparison of Two
Benthic Populations Above and Below the Blue-
stone Dam, Hinton, West Virginia. Proceedings
g{ the West Virginia Academy of Science Vol. 48.
pPPp.

Libraries and Organization

Benthic collections were made monthly from
1974 to 1975 at two stations on New River above
and below Bluestone Dam. A greater diversity
of organisms was found at the outflow station

on the New River. ' £
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Libraries, For Sa :

This text is broad, general treatise on
every aspect of the geology of WV. The subjects
covered are: Geologic time, geologic history,
minerals of the state, rocks of the state,
structural aspects of the states geology, fossils,
weathering and ersion, glaciers and the ice age.

It also includes an appendix with; geologic
timetables, principles of geology, demonstration
materials and references to WV geology. This
text was produced mainly as a teaching aid or®
guilde for earth science teachers in the public
schools.

Jenkins. Robert E.. et. al. 1970. Fishes of the
Central Appalachian Drainages: Their distribution
and Dispersal. The Distributional History of the
Biota of the Southern Appalachians. Part IV -
Vertebrates. VPI Monographs, Blacksburg, VA.
Libraries pp. 43-117

The range of this paper very much includas
“he New River Drainage. Though the information
given is not compiled on any one section of the
river, the data provided could serve as base line
information on the New River Gorge area.

The -composition, origin, distribution snd
diepersal of the freshwater fish faunas of the
central Appalachian drainages are discussed.

It was mentioned that five endemics occur
in the New River System.

Johnston, I.H. 1923. Birds of West Virginia.
West Virginia Dept. of Agriculture. Charleston,

wv. 138 pp. .
Rare ‘

Contains a list of birds with a physical
description, nest description, general and WV
ranges, and comments. Nothing is specific on
New River.

Kellog, Remington. 1937. Annotated List of

West Virginia Mammals. Smithsonian Institution.
Pp- 443-579 . |
Libraries and Agency. . ]

A 1list of mammals and collection locations. .

None of the locations were in New River Gorge.
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Describes the soil types of Fayette County
giving structure, texture, slope, subsoil and land
capability classifications.

Krebs, C. E. 1927. Fossils., Flora and Fsuna in
the Coal Measures of the Pottsville Series.
Proceedings of the Mine Inspectors® Institute of
America (meeting at Charleston, Wv.). 8 pp.
Libraries and Rare

This paper provides an incomplete coverage
of the fossils in the Pottsville Series. It also
provides a well written account on the origin of
coal and the extent of the coal beds of West
Virginia. Ten figures provide detailed examples
of the most common fossil plants found in the
New River Gorge area.

Krebs, Charles E. and D. D. Teets, Jr. 1916.
Raleigh Countfy and Western Portions of Mercer and
Summers Counties—- Detailed County Report. WV .
Geological Survey. Morgantown, WV. 778 pp.
Libraries and Agency
This book provides a complete and comprehensive
description of all aspects of geology of the New
River in Raleigh and Summers Counties. Topics
included in the text are:
1. A general topographic and physiographic
description of the area.
2. Gradient per mile on all drainages of New River.
3. Description of the overall geologic structure
of the area.
L. Detailed stratigraphic sections throughout
Raleigh and Summers Counties. Detailed
. descriptions of each strata are included.

(over)

5. A 1list of all known invertebrate fossils from
’ the Pottsville Series.

More than half the text deals w;th the mineral
resources of the area. Some of the key subjects
covered are as follows:

1. 0il and gas well records and prospective areas.

2. Statistics of coal production and the minable

coal beds.

3. Records of coal test borings.

L. Information on clays, road materials, bulldlng

stone, sand, water power and forests.

5. A list of railroads and their stations.
Several photographs and illustrations are used to
depict the more important geologic features.




Yrebs, Charles E. 1916. lzp II
showing General and Economic Seo
Survey. Morgantown, WV.
Libraries and Agency

This map is used to depict data and informaticon
from the Raleigh County "detailed county report®.
Also included is the western part of Summers County.
Major coal seams, stratigraphic information, oil and
gas wells and coal mines are located on these
topographic maps of the two counties involved.

Taitsch, John T. and Michael Breiding. 1976.
Ferns of Raleigh County. The Redstart Vol. 43;1.
pp. 29-30.
Iibraries and Organization

A list of 46 ferns identified in Raleigh
County during a two week foray by the Brooks
Bird Club.

Iatimer, W. J. 1916. Soil Survey of Raleigh County,
West Virginia. USDA Bureau of Soils. Washington, D.C.

34 pp. and maps.
Rare

"This is a completed soils survey by the standard
of the time. It is outdated but should be of value
for a historical look at soils, vegetation and past
uses of the land in and near the Gorge.

Iawton, Steven. 1979. A Current List of Cray-
fishes (Decapoda, Astiidae) of West Virginia.

Proceedings of the Academy of Science. Vol. 51:1.
pp- 9.
Libraries and Organization

A statewide survey of crayfishes was complet-
ed. to provide a current list. Collections were
from the seven major drainages of the state.

Laycock, George. 1975. New River, Q1d Problem.

Audubon Vol. 77:6. p. .

Libraries and Organization U :
Information on coal mining, white water rafting,

aesthetics, and water pollution.
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Tightburn,
Countv, West Vir
pp. 127-129.
Libraries and Organization

A two-week study of herptiles and amphibians
in Raleigh County which included the New River
Gorge, was a part of the 1975 Brooks Bird Club
Foray. Several species of turtles, snakes,
lizards, salamanders, toads, tree toads and true
frogs were located and identified.

Totz., C. W. 1970. Coal Maps:Probable Original
Minable Extent of the Bituminous Coal Seams of
West Virginia. WV Geological and Economic Survey.
Morgantown, WV.

Libraries, Agency and For Sale

Includes individual maps of each of the 62 minable
coal seams in the state, showing the original
minable extent of each seam. Also includes a
small scale map of the coal bearing strata of the
state and two stratigraphic columns placing all
seams in their proper sequence. Coal reserve
figures are also determined and stated.

Tudlum, John C. 1951. The Geology of Hawks Nest
State Park, West Virginia. WV Geological and
Economic Survey. Morgantown, WV. 25 pp.
Libraries, Agency and For Sale

Contains a general discussion of the geology,
history, origin and geologic development of the
Hawks Nest State Park area.
Five photos of the Hawks Nest area are included.

Mc Colloch, Samuel W. 1957. Ihe Bluefield Group-

k in Southeastern West Virginia.

Masters Thesis at West Virginia Unlver31ty.
Morgantown, WV. 131 pp.
Library at WV University

A discussion of the stratigraphy of the Coney 1
interval of red, hackley shale with some green zones E
which occurs along the Chessie railroad and Coney i
Island just southeast of Hinton. Also contains a
sparse listing of fossil fauna consisting of species
of Myalina and other pelecypods. The Coney interval
in the Keeneys Knob stratigraphic section is 70.6
feet thick with interbedded red sandstones and shales

with a calcareous zone at its top. Fossils in the

Keeneys Knob section were Av1cu11pecten sp. and

Pelecypoda sp. An unusual fossil in the Coney shale

was Myalina CF. M. illinoisensis. e ;
A A A A A A A A A A A A A A e e




L listing of vascular plants and their
frequencies. The Manns Creek watershed includes
Babcock State Park and the Sewell area along
New River. Special mention is made of New
River and the C&0 railroad as migration routes
for plants. Plants of special habitats (Sewell
town site, rocky ravines of Manns Creek, etc.)
and rare plants are listed.

McKeever, Sturgis. 1954. Ecology and Distri-
bution of the Mammals of West Virginia. North
Carolina State College-Raleigh (Doctoral Disser-
tation). 335 pp.
Rare
_ A lengthy discussion of more than 60 mammals
which occur in WV. Includes an introduction to
the vegetational, climatological, ecological and
historical factors determining the presence of
these species. The most useful and only complete
work available for compiling a list of New River
Mammals. Available information on each species
includess
1. Distribution map and locations where specimens
were collected .
2. Specific habitat requirements and localities
3. Natural histories
General conclusions of- forest succession

trends as they affect mammals are included.
Extensive discussions on the present knowledge
and theories in relation to animal ecology.
Mentions New River as a migration route for
species from the south into WV.

Includes a discussion of Pleistocene fossils
which have been found in WV.

McNeill, Ellis Meade. 1948. A Contribution to
the Knowledge of West Virginia Algae. Castanea
Vol. 13. pp. 1-53. '
Libraries and Organization

‘Lists 321 species, varieties and forms
but none were from the New River specifically.
This article summarizes a doctoral disserta-
tion completed at Duke University.




Madson, John. 1861. The White-Tailed Deer.
Conservation Department of Winchester-Western Division
of Olin Mathieson Chemical Corp. East Alton, IL
108 pp.
Organization and For Sale

Text includes non-technical information on the
life history, management and hunting aspects of the
deer.

Madson, John. 1964. Gray and Fox Squirrels.
Conservation Department of Winchester-Western Division
of Olin Mathieson Chemical Corp. East Alton, IL
112 pp.
Organization and For Sale

Discusses the life history, management, and
hunting aspects of squirrels in a non-technical
manner.

Madson, John. 1969. Ruffed Grouse. Conservation
Department of Winchester-Western Division of Olin
Mathieson Chemical Corp. East Alton, IL 103 pp.
Organization and For Sale

Text includes a discussion of non-technical
information on the life history, management, hunting
aspects, -and population cycles of the grouse.

Martin, Robert F. 1939. The Rushes of West
Virginia. Castanea Vol. 4. pp. 40-49.
Libraries and Organization

Rare rushes mentioned were Juncus duvudleyi
at Nuttalburg and ILuzula carolinae Var. salt-
uensis at K. C. Falls (Fayette).

Maury, M. F. Jr. 1873. The Resources of the Coal
Field of the Upper Kanawha. Sherwood and Co.

Baltimore, Md.
Rare

The text contains a description of the coals
and possibilities of mining. Some discussions
focus on water power, timber and iron.
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Resources of wWest V3 Ty
Printers. Wwheeling,

Rare

This text discusses all the marketable re-
sources and their known values, productions, and
potentials. A discussion of timber is done by
dividing the state into regions and giving a
comparative discussion on the distribution of
certain species threcughout each region. Pages
145-147 gives a discussion of the New River
zrea. A few interesting points are brought out
about the quality of timber as compared to other
areas and a few of the species present.

Chapter VII discusses native specles of
trees, shrubs and medicinal plants. Info on
trees includes how to market, bestogggs

Best habitat for good growth, etc. Other
discussions get into the topic of guality

and varieties of ccals, with special mention
to New River on several occcasions.

Millspaugh, C.F. 1892. Preliminary Cataldzsue
of the Flora of West Virginia. West Virginia
University Agricultural Station Bulletin 24.
Morgantown, Wv. 218 pp.
Libraries and Agency

- A complete list of vascular and non-vas-
cular plants known from West Virginia. Man
of the collections were made by Nuttall who
mostly collected near Nuttalburg in New River
Ggrge. The various stations for each species is
given.

Millspaugh, Charles Frederick and Iawrence W.
Nuttall. 1896. Flora of West Vivrginia. Field
Columbian Museum Pub. 9-Botanical Series Vol.
1:2. Chicago, IL. 276 pp.

Rare

Contains a brief botanical history of West
Virginia. A list of all known vascular and non-
vascular plants in the State. Includes the first
record of Fraser'®s Sedge at Nuttallburg.

The list of 980 fungi in the state are
mostly from collections by L.W. Nuttall. A des-
cription of the habitats and host plants are
recorded for the fungi. Many of the listed
lichens are also from collections made by L.W.
Nuttall near Nuttalburg.
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This descriptive history of botany and
naWaobotany lists five individuals who collected
in the New River Gorge area from 1849 to 1911.
This 1list updates previous lists of the vascular
and non-vascular plants. The 1list includes
plant locations of which many were made by L.W

Nuttallin the New River Gorge.

Morris, John S. and Ralph W. Taylor. 1978. A
Survey of the Freshwater Mussels (Bivalvias
Unionidae) of the Kanawha River of West Virginia.
The Nautilus Vol. 92:4. pp. 153-155
Libraries

Thirteen species of clams were found in the o
upper reaches of the Kanawha River. All collecting
stations were below Kanawha Falls. No literature
records were found previous to this study for
molluscan fauna on the Kanawha River.

’

Mory, Peter C., et. al. 1977 Coal Reserve Study-
New River Gorge, West Virginia. US Department of
Interior. 31 pp.
Libraries and Agency

This paper discusses all of the coal beds of the
New River Gorge area and indicates the mined out
area as well as the coal reserves of each seam.
Some discussion centers on the feasibility of mining
the various coal seams.

National Parks & Conservation Association. 1978
The National Park System: Thirteen Possible
Additions. National Parks and Conservation
Magazine Vol. 52:7. pp. 20-26
Libraries and Organization

Selections for the 1978 NPS list of possible
additions to the park system are described.
%he list includes the New River Gorge National

iver.
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¢hls Sul» ey divides the region (includes
New River ~orge3 into five forest types. These
types are: oak—hickory, cove hardwood, northern
hardwood, chestrnut oak and softwood. Forest
information includes: number of acres by forest
type, timber size and stocking. Quality and
gquantity of timber is also stated.

Northeastern Forest Experiment Station. 1953.
Forest Statistics for the Southeastern Section
of West Virginia. US Forest Service. Upper
Darby, PA. 16 pp.
Organization and Rare

An update of the survey conducted in 1949.

- (
Northeastern Forest Experiment Station. 1978.
The Forest Resources of West Virginia. North-
eastern Forest Experiment Station Bulletin NE-
56. Broomall, PA. 105 pp.
Libraries and Agency
A statistical and analytical report of the
third forest survey of West Virginia. The find-
ings are based on the remeasurement of fifth
acre plots and new 10 point cluster plots. This
report analyzes trends in forest land area,
timber volume, annual growth and timber removals.
There are 65 tables of statistical data giving
statewide figures. Information presented for
each county (including Fayette, Raleigh and
Summers), is as follows:
1. Land area in forested, non-forested,

commercial and rion commercial types

MAITAV

2. Area of commercial forest land by stand
size class. A
3. Area of commercial forest land by forest

type. 4
4. Other values in timber production

Phillips, Glen. 1976. The 1975 Foray-Singing
Male Population Studies. The Redstart Vol. 431
pp. 2-11.
Libraries and Organization

Two weeks of indepth studies of breeding
birds in various vegetative types were conduct-
ed by members of the Brooks Bird Club. Inform-
ation includes an inventory of the forest cover
and the numbers of territorial male birds, 1dent—
ified in these cover types.
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Virginia.
University. 128 pp.
stations included.

Rare
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This study describes an extensive study of
the ecology, taxonomy and phytogeographic re-
lations of the flora of New River. Plants which
were systematically collected at thirteen sta-
tions over a three year period and throughout
the growing season are listed. The report in-
cludes a literature search on the fossil flora
of the New River. Summary narratives of histor-
ical geology and forest cover types are included-

over
The cover type vegetztion is broren Govm into
hydric, mesic and xeric types. The dormirant
Specles of each cover typs is given alcnz with
the zssociated shrub and herbaceous vegetation

lzyers.

Contains a summary of previous botanical
explorations in the New River ares including,
Russell Guy Brown and John Paul Tosh who -
collected in the Gorge.

Price, P. H. 1957. Natural Resources of West
Virginia. WV Geological and Economic Survey !
Educational Series ED-1. Morgantown, WV. |
19 pp. and 35 figures. ?
Libraries, Agency and For Sale.

Provides a discussion of West Virginia's
minerals, soils, forests and water.

jice, W. Armstrong. 1916. Notes on the
Paleontology of Raleigh, Wyoming and McDowell
and Adjacent Counties. (Reprint of pages 663-736
of the book, "Raleigh County and Western Portions
of Mercer and Summers Counties-Detailed County
Rﬁports). WV Geological Survey. Morgantown, WV.
74 pp. ' '
Libraries and Agency

This study discusses the marine invertebrate

fossils of the Pottsville Series known up to 1916.
The information is useful to understand the
Pottsville Series of rocks in the New River Gorge
area. Discussion is based on fossils collected

both inside and outside the study area. A table
lists all kno arine invertebrate fossils from the

Pnttsville Series in West Virginia. Information

abou? the fossils includes a description of each
species, geographic occurrence and relative

ot e

l,
i
i
i
|
i
i




FPeed, James R.,Jr. 1g74. Stream Survev of
District IV - Southesstern West Virginia. West
Virginia Dept. of Natural Resources. Charleston,

%6 pp.
Libraries and Agency
Streams in eight counties, (including-

Fayette, Raleigh and Summers), were surveyed
over a 15 year period to inventory fishery
resources. Information includes:

1. List of species

2. Species specifically found in New River
drainage system
Water quality and fish population data
Miles of streams
. Miles of fishable streams
Recommendations for stream improvements
List of public impoundments
Descriptions of individual streams enter-

~2 O\ W

ing the river : :
9. Iist of rare, endangered or restricted species
| a. New River Shiner (Notropis scabriceps?
b. Kanawha minnow zPhenacobius teretulus)
c. Kanawha darter (Ethestoma kanawhae)
d. Finescaled saddled darter (Theostoma osburni)
e. Tonguetied minnow (Exoglossum laurae)

Ridgeway, Thomas S. 1872. Geological Report of
the C & 0 Railroad (Includes Map). 24 pp.
Rare

Contains a discussion of all minerals along
the railroad and gives the economic potential of
each. Some discussions center on coal and fire

clay in New River Gorge. A chemical analysis of
_coal is included. = =~

Bodgers, J. H., et. al. 1977. Invasion of Asiatic
ic ilensis in New River, Virginia.

Nautilus Vol. 91:2. pp. 43-46.

Libraries

. Information on the introduction and‘spread of
an introduced species in the New River.

Rodgers, J. H. Jr., et. al. 1978. Influence o

Thermal Effluent on Population Dynamics of Asia c¢_
Clam in the New River
Virginia. Association of Southeast Biologists
Bulletin 25.
Libraries and Organization

Information on the life history of this

Iintra’dnend ATam ParienA dlasmmancle cande BT




Tafsere, J. H., Jr.. eft. 2l. 1979. Irnvasion
Tonulation Dvnamics of Corbicula flumines in the
New River at Glen Iwvn, Virginia. Proceedings of
the First International Corbicula Symposium held
at Fort Worth, Texas on October 13-15, 1977.

Libraries

Rocers, William Barton. 1884. A Reprint of Annual
Reports and Other Pavpers of the Geology of the
Virginias. D. Appleton and Company. New York.

832 pp.

Rare

Pages 113-119 deal with "The Great Western
Coal and Salt Region". A general description of
the geology of Western Virginia is given. Particular
mention is made of New River on page 116 where a
comment is made of "diagonal lamination" of rocks
in the cliffs of New River. Page 406 provides
information on the carbon, volatile and ash content
of coal seams on Sewell mountain and Mill Creek.

Sargzent-Webster-Crenshaw & Folley. 1965.
Fayette County, West Virginia Environmental
Data-Preliminary. 27 pp.
Tibraries

A discussion of forest resources of the
county between 1949 and 1961 includes changes
in the forest composition. A general discuss-
ion of water resources includes stream flow
data, flow duration, and water temperatures.

Seaman, E.A. 1948. Fish, Fish Management, and
Fishing in WV. - Division of Fish Management,
ggnservation Commission of WV. Charleston, WV.
bp.

Libraries and Agency

A 1list of commonly caught game and rough
fish species by drainage systems in the state.
This study covered the New River but no signif-

icant information is given.

Sheldon, John L. 1939. The Lichens of West Virginia.
_Castanea Vol. 4. pp. 75-126.
Libraries and Organization

List of the lichens and their distribution and hosts
as of 1939.




1brarles and Grgan?zatlon
Divides WV into two forest types as folleowss
1. Carolinian~south of the Great FKanawha
2. Allegheny-north of the Great Kanawha
This paper lists the most common species, thelr
values and average board feet per acre.

Stauffer, Jay R. Jr., et. al. 1980. Aguatic
Biological Survey of the New River-Virginia and
West Virglnia. (Unpublished Study prepared for
the Elkins Office of the US Fish and Wildlife
Service). 36pp.
Agency

« Fifty-eight stations along New River were
sampled for fish, crayfish and bivalve mollusks.
Fifty-eight species of fish were collected.
Discussions on the distribution of five endemic -
fish species known from the area are given. Six
species of crayfish were collected and a dis-
cussion on their relative abundance and distri-
bution is included. Six species of clams were
identified. A discussion is given on the poten-
tial impacts which would result from hydropower
development on the New River in the vicinity of

the Bluestone Dam. Tables listing numbers of

fish, crayfish and mollusks at each station are
included. - B

Strausbaugh, P.D. and Earl I. Core. 1930.
Some additions to the Millspaugh Checklist of
West Vlrglnla Spermatophytes. Proceedings of
the Wesﬁ Virginia.Academy of Science. Vol 4.
bp. 38-
Libraries and Organization

The list includes the following plants
found along New River:

1. Carex muskingumensis Nuttallburg

2. Carex tribuloides Var turbata Nuttallburg

3. Carex festucacea Var brevior Nuttallburg

Lk, Carex dibilis Nuttallburg

5. Hibiscus moscheutos Nuttallburg

6. Liatris graminifolia Nuttallburg
7..Clitoria mariana Cotton Hill St.
8. Yyris arenicola Cotton Hill St

0. Stachys salvioides Cotton Hill St
10

. Hieracium pratense Marr Branch




Strausbaugh, P. D. and Earl L. Core. 1978, Flora of

West Virginia.’ Seneca Books, Inc. Grantsville, WV,
1120 pp.
For Sale

This is the most comprehensive and up to date
book of the WV flora. It includes keys, descriptions
and drawings of the more than 2200 species of vascular
plants in the State. Habitats, locations and flowering
periods for each species is given. Collection dates
and specific locations are given for the most rare
plants.

ment in West Virginia. The Conservation Comm-

Swank, W.G./ 1949. Beaver Ecology and Manage-

Libraries and Agency

3. Enemies

associated plants and their abundance at various
ages of the ponds. One active beaver colony was
reported for Fayette County.

West V@rg@n;g. The Conservation Commission of
West Virginia. Charleston, Wv. 83 pp.
Libraries and Agency

life history, foods, populations and management

of the gray squirrel. No specific coverage of
New River.

ission of West Virginia. Charleston, WV. 66pp. |

Information included was as follows:
1. Life history
2. Ecology of beaver

4. Construction of dams
5. Vegetation of ponds
Vegetation study of beaver ponds listed

Tucker, R. C. 1939. Bituminous Coal Be@s in

West Virginia. WV Geological and Economic

Survey. Morgantown, WV.

Iibraries and Agency ]
This chart consists of a columnar section

showing positions, names and average thicknesses

of all coal beds in the State.

Uhlig, Hans G. 1956. The Gfav Squirrel in

An indepth study on the life habits, ecology,
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US Department of Interior. 1979. Preliminary
Habitat Evaluation Report of the Proposed
Bluestone Pumped Storage Project, Location "g*
of the Kanawha Authorization Study. Army Corps
of Engineers. Huntington, WV. 51 pp. and

6 maps.

Agency.

This publication deals with an area of New
River just above the proposed National River
area. The study deals with forest cover types,
animal habitats and their interrelationships
throughout the study area. The information and
conclusions are general enough to have.some
application to the New River Gorge National

River in the Hinton vicinity.

US Department of Interior. 1980. Endangered and
Threatened Wildlife and Plants— Native to the United
States. Office of Endangered Species of the US Fish
and Wildlife Service of the US Department of Interior.
Washington, D.C. 8 pp.
Agency

Lists all anlmals and plants in the US including
their location by state or region and status. This
list is current as of October 1980

US Department of Interior-Bureau of Qutdoor
Recreation. 1975. New River Gorge. Northeast
Regional Office. Philadelphia, PA. 107 pp.
Agency.

This is an assessment of the recreational
and environmental values of New River Gorge.
Comprehensive assessments are made of
recreation income, land use, coal mining, soils,
etc.




US Zeolegical Survey. 1976. ¥aier Hesources
Tor West Virginiz-water Year 1975. US Geologi
Survey Water Data Report WV-75-1. Washington,
288 pp.
Iibraries and Agency

Page 160 contains discharge rates for New
River and several major iributaries. Naximum and
minimum average rates are stated.

US Geologic Survey. 1976 and 1977. Open File
Report of -77-76. Washington, D.C.
Agency and For Sale
This is a series of charts and maps by various
USGS personnel which gives technical details of the
following topics:
1. Geologic Map of the New River Gorge Area.
2. Structure Contour Map of Coal Bearing Rocks.
3. Stratigraphic Section of the New River Gorge Area.
. Bouger Gravity Map
5. Coal Resources in the Proposed Wild and Scenic
River Area.
6. Coal Resources in the Proposed National Park g

Area and Adjoining Region
7. Subsurface Maps of the New River Gorge Area.

8. Maps and Tables of Natural Gas Productive Intervals
New River Gorge Area. .

9. Geochemical Sample Localities Nap znd Distribd
of Cobalt, Chromium, and Nickel, New River Go
Study Area.

10.¥ap of Iandslides.

11. -afs Showing Extent of Ilining in the Fire Cresek,
and Sewell Cocal Beds, New River Gorge Study Area.

This series contains the latest 1nforuat10n on

stratigraphy, coal and minerals, oil and gas, &nd

landslide areas in New River Gorge. Each of these
items will be very important in future planning

of the New River Gorge National River.

United States National Park Service. 1980.
Draft Tand Acquisition Plan-New River Gorge
National River. New River Gorge National
River Office. 0Oak Hill, WVv. 36 pp. plus 1-
map.
Agency

This preliminary draft indicates the
proposed boundaries of the National River.
Also, included is the law creating the National
River as well as the methodology to be employed
to acquire the rights and interests which are

to be protected.
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R:uson (Reﬁvlnth from National Parks and Con-
February 1975. pp. 278-283).

M 0
':.’ M = OO
Q.

-0
3 O 3

US Senate. 1978. New River Gorge National
River, West Virginia. Subcommittee on Parks
and Recreation Report. 56 pp.
Libraries and Agency

Report of information on the New River
Gorge Area.

West Virginia Department of Natural Resources. 1980.
Big Game Bulletin- 1979. Division of Wildlife Resources
of Department of Natural Resources. Charleston, WV. -
54 pp.
Agency and Free

Includes research programs, hunting regulations,
and hunting statistics for wild turkey, black bear,
white-tailed deer, ruffed grouse, wild boar, bobcat, fisher
and beaver.

WV Geological and Economic Survey. 1921. IList of
Coal Mines in West Virginia. WV Geological and
Economic Survey. Morgantown, WV. 26 pp.
Libraries and Agency

Includes a listing of all coal mines in WV
at the time. Listed by county, name of mine, and
the nearest post office. It also has a table showing

coal production in short tons, by county, for the
fiscal year 1921.

i ic . 1958. Map of
Mineral Resources and Mineral Industries of West

Virginia. WV Geological and Economic Survey.
Morgantown, WV.

Libraries, Agency and For Sale

Map shows the areal distribution of coal,
0il and gas, limestone, rock salt, gas storage
fields, and locations of principal pipelines,
coal mines. aquarries. and sravel mnite




anc EFcongmic Survev. (I
= in West Virginia. WV Geo
;conomlc ouwvey Morgantown, WV. Abo
Libraries, Agency and For Sale.

Frovides basic index of surface mineral producers
under permit in the State. TIists companies alphabet~
ically and provides permit number, status, resource
extracted, and quadrargle.

WV _Geological and FEconomic Survey. (Issued Annually).
West Virginia Mineral Tndustryv Status (Preliminarv).
gV Geological and Economic Survey. Morgantown, WV.
qlggaries, Agency and For Sale.

Provides tabular an¢ graphical summary of non- ‘
metallic mineral and fossil~-fuel productlon statistics
for West Virginia. Also contains page-size maps
showing the areal extent of known coal, limestone,
salt, and oil- and-gas resources of the State.

Wetmore, Alexander. 1937. Observations on the
Birds of West Virginia. Proceedings of the US
Natiional Museum. pp. 401-441.
Rare

Expedition to various West Virginia loca-
tions to identify birds. None of the locations
were in New River Gorge, though some were within
20 miles.

7inn, Gary and Joel Sutton. 1976. Major forest
Cover Type Groups of West Virginia. West Vi?—
ginia Forestry Notes. West Virginia University
School of Forestry. Morgantown, WV. pp. 3-6
Libraries and Agency o
This article covers in detail the composition
of four cover types in West Viginia. New
‘River Gorge falls into the mixed mesophytic

type.




