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Table 2-1. Summary of Map Products for the Fernow Experimental Forest.

Arcview 3.0  Attribute  Hardcopy
Map Title Shape File1 Lookup File  Map

Topographic Map of the Fernow 
Experimental Forest, Tucker County, 
West Virginia (1:9,600)

FERNTOPO.SHP N/A Plate 2-1.

Bedrock Geology of the Fernow 
Experimental Forest, Tucker County, 
West Virginia (1:9,600)

FERNROCK.SHP FNRKLUP.DBF Plate 2-2.

Geologic Cross-Sections Along Lines A-
A' and B-B' Fernow Experimental 
Forest, Tucker County, West Virginia 
(1:9,600)

FERNXSEC.DWG 2 N/A Plate 2-3.

Surficial Geology of the Fernow 
Experimental Forest, Tucker County, 
West Virginia (1:9,600 with topographic 
base)

FERNSURF.SHP FNSRFLUP.DBF Plate 2-4A.

Surficial Geology of the Fernow 
Experimental Forest, Tucker County, 
West Virginia (1:9,600 without 
topographic base)

FERNSURF.SHP FNSRFLUP.DBF Plate 2-4B.

Soils Map of the Fernow Experimental 
Forest, Tucker County, West Virginia 
(1:9,600 from Hockman and others, 
1979)

FERNSOIL.SHP FNSOILUP.DBF Plate 2-5.

1.  Arcview 3.0 shape files are available for download / FTP.  The accompanying *.dbf,
     *.shx, and *.lup files are also included.  The lookup files are in a dbase-IV format.   
     View "readme.txt" with an ASCII text editor for additional information.

2.  The cross-sections have been included in an Autocad 12.0 (DOS) drawing file format only.  
     The *.dwg file may be viewed as an ArcView theme.
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Figure 2-1.  Physiographic map of the central Appalachians.  Site identification code: 
"Fernow" = Fernow Experimental Forest, Tucker County, West Virginia.  Physiographic
base map is from Kulander and Dean (1986).
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Figure 2-2.  Location map of Fernow Experimental Forest, Tucker County, West Virginia.  Spot elevations given in feet AMSL.
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Figure 2-3. 3-D digital elevation model of the Fernow Experimental Forest.  Model developed from USGS 30-m DEM for the Parsons 
7.5-minute Quadrangle.  Surface generated by IDRISI GIS software (Eastman, 1995); view is to the northeast.
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Figure 2-4.  Photo showing overview of Fernow landscape.  View is northeast from McGowan 
Mountain overlooking Elklick Run.  Field of view is approximately 2 km.
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Figure 2-5.  Mean annual precipitation map for the central Appalachian region.  Location "F" refers to Fernow
Experimental Forest (this study).
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Table 2-2.  Summary of Soils at Fernow Experimental Forest, Parsons, WV (after Losche and Beverage, 1967).

Soils Map Soil Series Slope Soil Texture Parent Bedrock Depth to Topographic Occurrence Comments

Unit Bedrock

AbC Albrights 8-15% silt loam siltstone? 38 + in drainageways rare, colluvial soil

Al Alluvial Land level to sloping gravel, sand, silt alluvial streams recent stream deposits

At Atkins level silt loam alluvial 33 in floodplains alluvial soils

Ba Barbour and Pope level fine sandy loam alluvial 40 in floodplains alluvial soils, flooded

Bb Barbour and Pope level fine sandy loam alluvial 40 in floodplains alluvial soils, high bottoms rarely flooded

Bc Barbour and Pope level gravelly sandy loam alluvial 40 in floodplains alluvial soils, flooded

BmB Belmont 3-10% silt loam limestone, calc sh 20-50 in gentle slopes, benches

BmC Belmont 10-20% silt loam limestone, calc sh 20-50 in

BmD Belmont 20-30% silt loam limestone, calc sh 20-50 in some limestone fragments

BmE Belmont 30-40% silt loam limestone, calc sh 20-50 in hillslopes assoc. with limestone outcrop

BnE Belmont 30-40% very stony silt loam limestone, calc sh 20-50 in limestone, sandstone fragments common

BnF Belmont 40-70% very stony silt loam limestone, calc sh 20-50 in limestone, sandstone cobbles common

BrC Brinkerton 8-15% silt loam ? up to 88 in intermittant drainageways

CaB Calvin 3-10% channery silt loam ss, red sh 22-48 in uplands

CaC Calvin 10-20% channery silt loam ss, red sh 22-48 in uplands soil on ridges

CaD Calvin 20-30% channery silt loam ss, red sh 22-48 in uplands

CaE Calvin 30-40% channery silt loam ss, red sh 22-48 in uplands

CaF Calvin 40-65% channery silt loam ss, red sh 22-48 in uplands extensive occurrence

ChB Calvin 3-10% channery silt loam ss, red sh 22-48 in ridges, benches ss frags on surface

ChC Calvin 10-20% channery silt loam ss, red sh 22-48 in ridges, benches ss frags. cover surface

ChD Calvin 20-30% channery silt loam ss, red sh 22-48 in dissected covex slopes ss frags. cover surface

ChE Calvin 30-40% channery silt loam ss, red sh 22-48 in concave slopes ss frags. cover surface

ChF Calvin 40-60% channery silt loam ss, red sh 22-48 in very steep slopes ss frags. cover surface; outcrop in places

CnC Calvin 3-20% extremely stony silt loam ss, red sh 22-48 in benches ss cobbles, boulder accumulation

CnE Calvin 20-40% extremely stony silt loam ss, red sh 22-48 in steep slopes ss outcrop common, ss cobbles/boulders

CnF Calvin 40-65% extremely stony silt loam ss, red sh 22-48 in steep slopes ss outcrop common, ss cobbles/boulders
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Table 2-2 (Cont.).

Soils Map  Soil Series  Slope  Soil Texture  Parent Bedrock  Depth to  Topographic Occurrence  Comments

Unit  Bedrock

CoB Cookport 2-10% silt loam ss, sh > 40 in ridgetops rare

DaB Dekalb 3-10% channery loam ss, sltst 20-48 in sl. convex topography 15% ss frags. on surface

DaC Dekalb 10-20% channery loam ss, sltst 20-48 in plateaus,benches, ridges channery frags. on surface

DaD Dekalb 20-30% channery loam ss, sltst 20-48 in smooth side slopes ss frags, no boulders

DaF Dekalb 40-65% channery loam ss, sltst 20-48 in mtn. slopes near ss outcrops

DkB Dekalb 3-10% loam ss, sltst 20-48 in plateaus, ridge tops stone free loam

DkC Dekalb 10-20% loam ss, sltst 20-48 in plateaus, ridge tops stone free loam

DmC Dekalb 3-20% extremely stony loam ss 20-48 in ridgetops, benches 40% cobbles at surface

DmE Dekalb 20-40% extremely stony loam ss 20-48 in mtn slopes 40% cobbles to boulders at surface

DmF Dekalb 40-70% extremely stony loam ss 20-48 in mtn slopes cobbles-boulders @surface, ss outcrop

EnB Ernest 3-8% silt loam sltst-sh, some ss to 72 in near drainageways

EnC Ernest 8-15% silt loam sltst-sh, some ss to 72 in toe slopes, drainages

EnD Ernest 15-25% silt loam sltst-sh, some ss to 72 in toe slopes, drainages

ErC Ernest 3-15% extremely stony silt loam sltst-sh, some ss to 72 in drainageways 3-15%  surface cover of cobbles and boulders

ErD Ernest 15-35% extremely stony silt loam sltst-sh, some ss to 72 in drainages, slope benches 3-15%  surface cover of cobbles and boulders

GcC Gilpin 10-20% channery silt loam sh-ss 20-36 in narrow ridgetops thin soil (20 in) on ridges, ss/sh frags

GcD Gilpin 20-30% channery silt loam sh-ss 20-36 in ridges, upper side slopes ss/sh frags

GcE Gilpin 30-40% channery silt loam sh-ss 20-36 in gullied side slopes ss/sh frags

GcF Gilpin 40-70% channery silt loam sh-ss 20-36 in slopes sandstone outcrop at upper slopes

McC Meckesville 8-15% silt loam ls/ss? 44 + in dissected slopes assoc. with ls-Belmont soils

MkD Meckesville 15-30% very stony silt loam ls/ss? 44 + in dissected slopes cobbles/boulders @surface

MoB Monongahela 3-8% silt loam terrace >36 in terraces rare in occurrence on Shaver's Fork

Ph Philo level silt loam alluvial > 38 in channel ways found along Shaver's Fork

Sa Sandst. Rubble Land ?? cobbles, boulders sandstone slopes, ridges sandstone rubble, boulder fields on Pottsville

Sl Stony Alluvial Land ?? gravel, cobbles alluvial channel ways gravel bars in Shaver's Fork

VdE Very Stony Land 20-40% cobbles, boulders sandstone?? mountain slopes associated with Brinkerton soils

VdF Very Stony Land 40-80% cobbles, boulders sandstone?? mountain slopes associated with Brinkerton soils

 24



Ca lv in  C h ann ery S il t Lo am  (3 0-40% ) Ch EM cC B nF

V eCD aBD aF

En C

Ch F

C hF
Cn E

V dE

V dE

D aB

D aC

D aC

D aF

D aF

Er D

Er D

Er D

Bm D
Bc

Bc

Ca F

C aF Ca F

Ca F

Bn F

Bn F

Cn C

D aF

B m D

D aC

Ca C
Ca ECa C

Ca D
M oB

M oB
V iC

Er C

Erc

G cE

G cE

G cE

Bn F Bn F
Bn F

Ch F

C hF

Ch F

Ch F

Ch F

Cn E

Cn ECn E

Cn E

V dE

V dE

V dE

V eC

V iC

V iC

D aC

Ch D
Ch C

Ch C

Ch C

Bm E

M cC

CaC

Bm D

Bn E

Bn E

Bm E

M kD

M kD

M kD

M cC

M cC

M cC

M kC

M c C

D m C

D aC

D m C

D m C

Ca D

Ca C
D aF

D aF

D aF
D aF

D aF

D aF

D aF

Ca D

Ca D

Ca F

Ca F

Ca F

Ca F

Ca F

Ca F

Ca F

Ca F

Ca F
Ca F

Ca F

M kC
D aB

D mC
Ca E

D aC

D aC

Ca D

En C

CaE

D mC

D aE

Ca B

M cB

G cC

M oC

ErC

ErC

Er C

Er C

ErC

A t

Bb

Bb

G cE

En B

ErD

Er D
G cE

G cE

G cE

Ca D

Ca E

Ca D

Ca D

Ca C

Ca C

Ca C

Ca C

Ca B

Ca C
Ca C

Ca E

D m F

D mF
D m F

A l

A l

A l

Erne st S i lt Lo am  (3 -8 % )En B D m FCa ECa DCa F

Ch F

M kD
D mC

Erne st E xtrem ely  S to ny Lo am  (1 5-35% )

Erne st E xtrem ely  S to ny Lo am  (3 -1 5% )

Erne st S i lt Lo am  (1 5-25% )

Erne st S i lt Lo am  (8 -1 5% )

ErD

ErC

En D

En C

Ca C

Ca B

Bm D

Ch E

C hE

D aF

D aC

Ch D

C hF

Ch F

Ch F

Ch F

Bn F

Bn F
D aF

D m F

D aB

D aC

D aD

D kB

D aD

B
m

D

Bm E

Bn F
M cC

Bn F

Bm E

M kD

M kD

Ch D
Bm D

Bm D

Bm E
Bn F

B nF

Bn F

Bm E

M cC

D aC
D aC

D mF

D m F

Ca D

Ch F
D kB

Ca B

D mC

Ca D

Ca D
C aC

C
aC

Ca C

D aF

D aF

D aF

Ca F

Ca F

Ca F

D aE
Er D G cE

G cE

D aD

D aD

D mE

D mE

D mE

D mC

D m C

D aB Ca B

Ca B

Ca E

C aC

Ca C
Ca D

Ca D

Ca E

Ca E

D aB

D aD

D aD

Ca D

Ca D

Ca C

Ca C

D aC

En D

Ca B

Ca B

Ca B

D
aB

Ca D

Ca D

Ca D

Ca D

C aC

Ca C

Ca C

Co B
D aC

D aC

D aC

D aB
CaE

C aD

D aC
D aF

D m F

D m F

D mF

D mF

Ca F

A l

A l

A l

A l

Ca F

Ca F

Ca F

Ca F

Ca F

Ca F

Ca F

Ca F

Ca F

V dF

D mF

Ch C

C nF

Cn F
Bn F

B nF

Bm E

Ch B

D ekalb Ex tre m e ly  Stony  L oam  (40 -70 % )

D ekalb Ext rem e ly  Sto ny  L oam  (20 -40 % )

D ekalb Ext rem e ly  Sto ny  L oam  (3-2 0% )

D ekalb Lo am  (1 0- 20% )

D ekalb Lo am  (3 -1 0% )

D ekalb Ch an nery L oa m  (30 -4 0% )D aE

D mF

D mE

D mC

D kC

D kB

D aF

Ca lv in  C h ann ery S il t Lo am  (4 0-60% )

D ekalb Ch an nery L oa m  (40 -6 5% )

D ekalb Ch an ner y L oam  (20 -30% )

D ekalb Ch an nery L oa m  (10 -2 0% )

D ekalb Ch an ner y L oam  (3- 10% )

Co ok port  S ilt  L oam  ( 2-1 0% )

Ca lv in  E xt rem ely  S to ny  Sil t L oa m (40 -6 5% )

Ca lv in  E xt rem ely S to ny  Sil t L oa m  (20 -4 0% )

Ca lv in  E xt rem ely S to ny  Sil t L oa m  (3-20 % )

D aD

D aC

D aB

Co B

Cn F

Cn E

Cn C

Ch F

Ch E

D aFDmC
D aC

D aF

D aC

BmD
C aD

D aF

D aF
D aC

D
aC

D aC
D aF

Ca E

D aF

D aC
Bm B

Bm E

Bn F

Bm E

Bm D

Ch E
Ch C

Ch C

Ch F

Ca D
Ca C

C aC

D aC

D aC

ErD CaE
CaC

Ca D

D aC
Ca E

Ca C

Ca B

Ca D

C
aC

Ca D

Ca D

Ca D

Ca D

Ca D

Ca E

Ca E

C aE

Ca C

Ca C

C aC

Ca C

Ca C

Ca C
D mC

D m C

D
kB

Ca E

Ca C

Ca B

D aE

Ca D

Ca DD aD

D aF

D aF

D mF

D m F

Ca E

Ca F

Ca F

Ca F

A l

A l

Ca F

Ca F
C aF

Ca F

Ca F

Ca F

Ca F

Ca F
Cn C

Ch F

Ch C
Cn F Cn C

Bm E

Cn F

Ch F

Ch B
Ch D

Ch F
Cn C

Cn F

Cn F

Cn F

D mC
Co B

Co B

En C

D m E

Sa

D aB

V dE

D mE

D mF

D mF

D m F

Cn C

Ch E

Bn F

Ca F

D aC

D aF

M kC

V ery  St on y L an d -  Le eto n ia  C om plex (3-20 % )

V ery Ston y L an d -  E rne st  C om p lex  (3 -15 % )

V ery  St on y L an d ( 40 -80 % )

V ery Ston y L an d (20 -40 % )

Sa nd stone  R u bb le (co bb les , b oulders)

M on ong ah ela  S ilt Lo am  (8 -15% )

M on ong ah ela S ilt  Lo am  (3 -8% )

M eckesv il le  V ery  Sto ny Si lt L oa m (15 -3 0% )

M eckesv il le  V ery  Sto ny Si lt L oa m (3- 15 % )

M eckesv il le  S ilt  L oam  (8-1 5% )

M eckesv il le  S ilt  L oam  (3-8 % )

M oC

M cB

V iC

V eC

V dF

V dE

Sa

M oB

M kD

M cC

Ch C

Ca lv in  C h ann ery S il t Lo am  (2 0-30% )

Ca lv in  C h ann ery S ilt Lo am  (1 0-20% )

Ca lv in  C h ann ery S ilt Lo am  (3 -1 0% )

Ca lv in  C h ann ery S ilt Lo am  (4 0-65% )

Ca lv in  C h ann ery S ilt Lo am  (3 0-40% )

Ca lv in  C h ann ery S ilt Lo am  (2 0-30% )

Ca lv in  C h ann ery S ilt Lo am  (1 0-20% )

Ca lv in  C h ann ery S ilt Lo am  (3 -1 0% )

Be lm ont  V er y S ton y Sil t L oam  (40 -70 % )

Be lm ont  V er y S ton y Sil t L oam  (30 -40 % )

Be lm ont  Silt Lo am  (30- 40% )

B elm on t S ilt Lo am  (2 0- 30% )

B elm on t S ilt Lo am  (1 0- 20% )

Be lm ont S ilt Lo am  (3 -10 % )

Ba rb ou r-P op e F ine Sand y L oa m

A tk ins S i lt  L oam  (<!% )

Ch D

Ch B

Ca F

Ca E

Ca D

Ca C

Ca B

Bn F

Bn E

Bm E

Bm D

Bm C

Bm B

Bb

A t

D aF

D aD

D aC

D aC

D aF

D mF D aC

D aD

D aD

Ca C

Ca C

Ca C

Ca E

Ca E

Ca C

C aD

Ca B

Ca B

C aE

Ca F

A l

A l

Ca F

Ca F

Ca F

Ca F

Ca F

Ca F

Ca F
Ca D

C aD

Ca E

C aD C aC

D aC

M cC

Cn E

B
m

C

Ch E

Ch C

C hE

Bm C

B m E

Bm C

Bm D

Bm B

D m C

D aC

Ca E
D aF

D aF

D aF

D aF

Ch F

Bn F

D kC
D aF

Ca F

Ca F

Ca F

Ca F

G ilp in  C ha nn ery Silt Lo am  (3 0-4 0% )G cEA lluv ia l L and  (g ravel , sa nd , s il t)A l

D mF

D aC

D kC D aD

Ca F

D me Ca D Ca C

Ca D

Ca F
C aE Bb

C aD

A l A l

A l

A l

N

0 2 00  m2 00

S o ils  M ap o f F erno w  E xperim en ta l F o rest,
T u cker C oun ty , W V  (f rom  L osche  and
B everage , 196 7)

W V

E xplana tion  o f  M ap U n its

Figure 2-8.  Soil survey map for the Fernow Experimental Forest (from Losche and Beverage, 1967).
Refer to Plate 2-5 for the 1:9,600 scale version.
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Figure 2-9.  Bedrock geology of the Fernow Experimental Forest, Tucker County, West Virginia.
Refer to Plate 2-2 for the 1:9,600 scale version.  Cross-sections A-A' and B-B' are shown on
Figure 2-10 and Plate 2-3.
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Typica lly associated w ith brow n so ils  o f the  Dekalb  Series.

Dch  - U pper D evonian Ham psh ire Form ation , Canon H ill M em be r:
Predom inantly  o live-gray and brown , nonm arine sandstone
w ith  subo rdina te grayish-red in terbe ds.  Th is unit was orig inally
m apped as part of the  "C hem ung Group" by R eger (19 23).  B oswell
and others (1987) inte rpre ted the u n it as  a  lower m em ber o f the
Ham psh ire Form ation , transitional be tween the  fossilife rous m arin e
strata ("Ch emu ng" fauna) and the overlying continenta l red beds
of the Row lesbu rg M em ber.  Th e un it has an estim ated th ickness
of 70 m  and inc lu des a  pebb ly sandstone litho facies m app ed

others, 1987).

a fter Kam m e r and B jersted t (1986).

Ppv - Lo wer P ennsylvanian P ottsville  G ro up (und iff.): P redom inantly

is  com m only covered by large colluv ial sandstone bould ers of the

Belm ont Series and ka rst su rface fea tures.
G reen brier s tra ta are  associa ted w ith  calc ic  so ils  o f the 
to tal thickness o f over 10 0 m  in the  study area (R eger, 1923).
m edium  gray lim estone with in terbedded sh ale.  The un it has a
M g - M iddle  M ississ ip pian  G reenbrie r Form ation  (undiff.): L ight to

The un it has an estim ated th ickness of 1 80 m .  The upper contact
s im ilar to  tho se of the  Ha m psh ire Form ation  (Row lesburg  M em ber).
ia ted  w ith  red soils  o f the C a lv in S eries.  Pedogen ic fea tures are
m arine  sandstone and shale , w ith  th in lim estone interbeds.  Assoc-
M m c - U pper M ississ ipp ian  M auch Chunk G roup (undiff.): Red , non-

th ick in  th e study area (R eger, 1923).
land (c la sts >  2 m  diam eter).  The un it is approxim a tely 1 50 m
associate d w ith  very bouldery rego lith  and sandstone rubb le
bedded, cross-stratified and erosiona lly res istan t.  Typ ica lly
gray sh a le  and coa l.  S andstone litho facies are  very thick ly
quartzose sandstone and p ebbly sand stone  interbedded w ith  dark

overly ing  Pottsv ille G roup.
A A '

B B '

Figure 2-10.  Geologic cross-section drawn along lines A-A' and B-B'.  See Plate 2-3 for 1:9,600 scale version.  Refer to Figure 2-9
and Plate 2-2 for section lines.  View is to the northeast.
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Table 2-3. Summary of Lithostratigraphic Units at the Fernow Experimental Forest, Tucker County, West Virginia.

Bedrock Stratigraphy
Chronostratigraphy  % Surface  Unit

(Series / System)  Original  Current  Lithostratigraphic Units  Exposure in  Thickness
Nomenclature  Nomenclature  Recognized in This Study  Study Area  (meters)

Middle Pennsylvanian Allegheny Formation (1,2) Allegheny Formation (1,2) Allegheny Formation (Undifferentiated) <1 T.F.E.
     Upper Freeport Coal      Upper Freeport Coal
     Lower Freeport Coal      Lower Freeport Coal
     Lower Kittanning Coal      Lower Kittanning Coal

Lower Pennsylvanian Pottsville Group (1,2) Pottsville Group (1,2) Pottsville Group (Undifferentiated) 4 170
     Kanawha Formation      Kanawha Formation N/A
     New River Formation      New River Formation N/A

Upper Mississippian Mauch Chunk Group (1,2) Mauch Chunk Group (1,2) Mauch Chunk Group (Undifferentiated) 9 180
     Princeton Conglomerate      Princeton Conglomerate
     Hinton Limestone      Hinton Limestone
     Webster Springs Sandstone      Webster Springs Sandstone

Lower Mississippian Greenbrier Group (1,2) Greenbrier Group (1,2) Greenbrier Group 9 110

Lower Missippian Pocono Group (1,2) Price Formation (3) Price Formation (Undifferentiated) 13 80
     Patton Shale Member
     Rockwell (Sandstone) Member
     Riddlesburg Shale Member

Upper Devonian      Oswayo Member

Upper Devonian Hampshire Formation Hampshire Group (4) Hampshire Formation
("Catskill Series")      Rowlesburg Formation      Rowlesburg Member 54 160

     Canon Hill Formation      Canon Hill Member 7 70

Upper Devonian Chemung Group (1,2) Greenland Gap Group (5,6)
     Foreknobs Formation Foreknobs Formation (Undifferentiated) 4 B.N.E.
     Scherr Formation

T.F.E. = Top of Formation Eroded B.N.E. = Base Note Exposed

References: 1 = Reger, 1923; 2 = Cardwell and others, 1968; 3 = Bjerstedt and Kammer, 1988; 4 = Boswell and others, 1987; 5 = Dennison, 1970; 6 = Dennison and others, 

29 



0-

�	�����	
������5�����������
�9���
������9�	��������5�����������
�5��
�����
��9�	�������

6�

��� �
��
�6	��� �����9�	�����
������6�

��� �
��
�$������
���	�����	
&��"�����������


�����
	�	��������7����
���������������������� ��	���������
������	���	�������

����
��3@�������

�
��<������)�+DD*��3	�������
��	������)�+D4*������������
��	������)�+,D*��#�

��	
�)�+4-*�

#�

��	
��
��	������)�++1*���
��:�����)�+.0*&�������
	��

����������������������������
���	����

��
�����	�
���):�������+.0*��
������������
���������)����������
��	��������+,D*���	�	��
�����

)�������	�������./0*&�

��
����.#���
"�����

�����	���
	����	�����	
�
	�����������������������	������9���
��
��9���9�	��&������

�
����

	���������������	����
���������������B�����
�B����:�����)�+.0*��
���		�����

)�+10*&��#�

��	
�)�+4-*������������������B�	���
	����	�����	
B��	������
�/��������������	
�

����$������
����	
�&��5
9�����
��#�

��	
�)�+4,*������;��
������ ����������	���
	����
�	

�� ����������������	
����������������������
���
��	
���������
���������
���	������ ���

�&�����

����������
����
�������
�����	�	��
������ ����
����
������
	�
�7�������	���
	��������
	�	��

):&�5
#	����������	
���
	���
�
���	
=��&�:����������	
���
	���
�
���	
���++D*&

F
����� �
�
����	���������
	�������������
������
	��������	��	 ���4,-��������	���
���������

	�� �/������������/��	�
	����/����
�����
���	
���
��������)������./0*&��������
�����
�����������

�	��������	����
����������	�������
��������	�/����
�������������
��)#�

��	
��
��	��������+DD*&��

A��
�	��	�������	���
	���������������	�����������
����
��	���	���5	�
���
��
�������	�������
���

	��"�	
���
��:�
�)��������./+��
��./�-��6�����./.*&���	���
	����������������������	������	
��!&"&

:	����.�+��	����	��6���	
�&

��"!#��
����
"�����

#���	
�)�D+.*�	����
����������������������B8����������	�����	
B��	�������
���	
���
�

����������	��
����	������B��������������B���;��

�&��F
�����������
��������8����������	�����	


�

����������!�����#� 	
��
����������	�������	���������
�����/������;��

���	����������	�

�������/������������ ����
���	
���	������6��
��)6	
	
	*��	�����	
�)����������
��	��������+,D*&��

3	�������
��	������)�+D4*���� ���������8����������	���	������������� ���
������
�	������	���

��
	
�8�����	�����	
��
������������:	����������	�����	
&����
	
�8�����������������	������



0�

����������
��	�� �/���������	��
��������
����	
����	������
������
���	���
	����	�����	
&�

:	����������������������	�����
	
����
�����/��������	��
����
����
�������
�	������B��������

�����B&��#�

��	
��
��	������)�+DD*����������������8�������������������������
����������������

�	�����	
��� �����������
	
�8�����
��:	�����������������������������&��������������	��	������

�	�����	
/�������
	��

������&

� 9����������
�,-H�	���������
	�����������������
������
������
���	
����
���������	�����

8����������	�����	
&�������
������.0-�����������
����
��������	����������������	
�����


	�������������	�������
��:�
�)��������./+��
��./�-��6�����./.*&������:	���������5��������


	��	����	������	����������,-��������	���
����������������
���	
���
�������&���"�
���	
�

����	��
����������
�/��	�������/����
�������
����	�������/�������)B������B*��������	�����
�

���
�����������
���	
�
	��	
�)�������./��*&��A�� �/�������
���	
������	��
�����
�������
	
�8���

5���������������� �����������
���	���	��	
��
������	�������
�����	���	���5	�
���
�)��������./+

�
��./�-��6�����./.*&������8�
���
���"�
���	
��	��:�����)�+.0*��	������
	
��	������
�������

�	��7	
�����	���������0-�����������	�����������	������:	���������5�����&��������./1������
��

������������	������	��
�����
�������
	
��
����	
�����8�����������
��	
��C����
	����	�����������

����&

�
����/������0���
"�����

2������)�D4,*���������������B6	
	
	��	�����	
B��	�
	
����
����������������������������	�

��������	
����	����
�
	���������
�6�

��� �
��&��#���	
�)�D+.���D+1*�������������������	��

��������������������
���;��

���
������
����
������������
��&��<�������
��3@�������)�+D,*


	

����������B6	
	
	��	�����	
B�	������������
�������;�� ���
���	�����6��
���	�����	
��


�	���������
������
��&�������������������B6	
	
	B�����	��
�����
�����������
��������	������
��	

6��
����������
�������
	��	
�/������������
�������	
��	��;�� ���
�/�������
���	
����
�
	���������


6�

��� �
��&���$������������<�������
��3@��������)�+D,*���
	���
���������
�
����������

B6	
	
	B��
�����������
��������B6��
�B&

F
�����������������6��
���	�����	
��������
������������������	�
��	��������
���	
����	 �

���������	������8����������	�����	
�):	���������5�����*&������8��������/6��
��
	
��
����

��������������������������
���	����
��
��
����
����	������������&������6��
�����	 ���0D�������

���
���
��
	
�������	�����	��������/����
�����
���	
���
�����������
���	
�&��������
��	
����
��



Figure 2-11.  Outcrop of the Hampshire Formation (Rowlesburg Member), as exposed
along West Virginia Route 72, 15 km north of the Fernow Experimental Forest.  Note
relative abundance of shale lithofacies and occurrence of thinly-bedded, single-storey
sandstone bodies.
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Table 2-4.  Summary of Lithofacies Relationships for the Hampshire Formation 
in the Vicinity of the Fernow Experimental Forest.

Hannahsville Rowlesburg
Basin Position West (Distal) West (Distal)
Total Section Thickness (m) 60 176
SS/Sh Ratio 0.91 1.2
Mean SS Bed Thickness (cm) 36.3 74.4
Mean Sh Bed Thickness (cm) 54.4 82.7
Ratio: M/S Type SS Members 1.69 3.0
% Coarse Member / Total Section 32.6 61.7
Depositional Environment Nonmarine / Fluvial Nonmarine / Fluvial

SS = sandstone, Sh = Shale, M = multi-storey sandstone body, S = single-storey sandstone body.
Basin position refers to proximity relative to Acadian source terrane.  Coarse members comprised 
of over 90% sandstone lithofacies.

* The measured sections are located ~10-15 km north of the Fernow site and are locally 
  representative of the Hampshire Formation.
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A. Type I Criteria: Age, Origin, Landform, Material.

1. Age of Surficial Material
          H = Holocene (< 10,000 years old)
          W = Wisconsin (ca. 89 to 10 ka)
          I = Illinoian
          P = Pleistocene Undifferentiated
          EP = Early Pleistocene
          MPl= Middle Pleistocene
          LP = Late Pleistocene
          Q = Quaternary Undifferentiated
          CZ = Cenozoic Undifferentiated

3. Landform Units (Cont.)
     B. Valley Bottom
          ch = channel 
          fp = floodplain (RI </= 2-3 yr)
          t = terrace (t1, t2 …tn; height AMRL)
          f = fan 
          f-t = fan terrace (f1, f2 …fn; height AMRL)
          a = apron (footslope deposit)
          lo = lobe
          lv = levee
          ox = oxbow, abandoned channel
     C. Other
          ft = flow track (debris flows)
          hm = hummocky topography
          rb = rock-block slide deposits
          x = excavated, fill, disturbed ground
          d = delta
          du = dune

4. Material (Composition and Texture)
          b = boulders (>256 mm; clast supported)
          c = cobbles (64-256 mm; clast supported)
          p = pebbles (4-64 mm; clast supported)
          g = gravel (>2 mm; clast supported)
          sg = mixed sand and gravel
          s = sand (0.05-2.0 mm)
          st = silt (0.002-0.05 mm)
          cy = clay (<0.002 mm)
          l = loam (mix of sand, silt, clay)
         d = diamicton undifferentiated
         bbd = very bouldery diamicton
         bd = bouldery diamicton
         cd = cobbly diamicton
         pd = pebbly diamicton
         ds = sandy matrix diamicton
         dt = silty matrix diamicton
         dy = clayey-matrix diamicton
         rk = bedrock (modify with lithology)
         rs = rotten stone, saprolite
         tr = travertine
         tu = tufa
         ma = marl
         og = organic-rich sediment 
         w = water
         u = unkown

2. Origin / Surficial Process  
     A. Hillslope
          r = residuum (in situ  regolith)
          c = colluvium  (mass wasting)
          ds = debris slide
          rf = rock fall or topple
     B. Valley Bottom
          a = stream alluvium (normal flow)
          hcf = hyperconcentrated flow
          df = debris flow
          sw = slackwater deposition
     C. Lacustrine
          l = lacustrine deposit, undiff.
          lb = lake-bottom deposit
          ld = lacustrine deltaic
     D. Other
          g = glaciofluvial, undifferentiated
          go = glacial outwash
          e = eolian
          co = collapse (solution)
          cr = cryoturbation
          x = anthropogenic disturbance
          f = artificial fill
          rk = bedrock (process n/a)

B. Type II Criteria: 2-D Surface Features

     1.  Karst
          bv = blind valley
          ca = cave (human entry)
          Active cave passage
          Abandoned cave passage
          dv = dry valley
          kw = karst window
          sk = sinkhole (doline)
          skst = sinking stream
          ks = karst spring
     2. Hillslope
          hs = headscar
          ds = debris-slide scar
          ls = landslide scar undifferentiated
          rs = rotational slide (slump) scar
          ts = translational slide scar
          rb = rock-block slide scar
          tc = terracettes
     3. Other
          wf = water fall
          w = water, lake, reservoir
          Spring
          wt = wetland, undifferentiated
          wh = wetland, heath
          wm = wetland, marsh
          ws = swamp
          quarry (with highwall)
          gravel pit
          deep mine opening
          strip mine (with highwall)
          mine subsidence zone
          rc = rock city
          Scarp
          Meander scroll on floodplain
          Lacustrine strandline

C. Type III Criteria: - Data Reference Points

          Sandwhich symbols showing stratigraphy
          Depth to bedrock (drilling or seismic data)
          Minimum depth to bedrock (log data)
          Test hole / boring
          Well
          RE = refusal (in test boring)
          Hand-auger hole, shovel hole,
          Fossil locality
          Paleocurrent direction
          Observation Point

3. Landform Units
     A. Hillslope
          n = nose
          sl = side slope
          h = hollow
          veneer = < 2m of regolith 
          blanket = > 2 m of regolith
          bf = boulder field
          bs = boulder stream
          pg = patterned ground
          tls = talus deposits

Table 2-5.  Surficial Map Criteria for the
Central Appalachians (after Kite, 1994).
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Qf3 - Quaternary fan-terrace deposits (6-8 m surface) (Q,a-df?,f3,c-bdt-l)

Excavated/D isturbed Land (Anthropogenic)

Hds - His toric Debris Slide Scar

Hch - Holocene Fluvial Channel

Qc2A - Q uaternary Colluvium (Framework: cobbles to  boulders)

Approximate Geologic Contact

Qc2B - Q uaternary Colluvium (Framework: boulders > 1 m)

necessarily imply relative age of deposits.)

T2, etc.) refer to height of surface above 
sive explanation.  Terrace designations (T1,
Expanded Explanation" for a more comprehen-
Refer to "Description of Surficial Map Units with
(Note: Surficial unit designations after Kite, 1994.

Qf5 - Quaternary fan-terrace deposits (>10 m su rface) (Q,a-df?,f5,c-bdt-l)
Qap - Quaternary  apron deposits (Q,c,ap,c-bdt-l)

Qf4 - Quaternary fan-terrace deposits (8-10 m surface) (Q,a-df?,f4,c-bdt- l)

present channel grade and do not 

Cave O pening (karst)

Sink Hole (karst)

bv

Water (reservoir)

X

W

Blind Valley (kars t)

H f - Holocene (Historic) fan deposits (at present grade) (H,a-df?,f,c-bdt-l)

Qt4 - Quaternary terrace alluvium (6-8 m surface) (Q,a,t4,c-b-pl)

Hfp3 - Holocene floodplain alluvium (2-4 m surface) (H,a, fp3,s-g)
Hfp2 - Holocene floodplain alluvium (1-2 m surface) (H,a, fp2,c-b-pl)

Qf - Quaternary  fan deposits (at present grade) (Q,a-df?,f,c-bdt-l)
Qf1 - Quaternary fan-terrace deposits (2-4 m surface) (Q,a-df?,f1,c-bdt-l)
Qf2 - Quaternary fan-terrace deposits (4-6 m surface) (Q,a-df?,f2,c-bdt-l)

Hfp1 - Holocene floodplain alluvium (0.5-1 m surface) (H,a,fp1,c-b-pl)

Qt1  - Quaternary terrace alluvium (2 m surface) (Q,a,t1,c-b-pl)
Qt2  - Quaternary terrace alluvium (2-4 m surface) (Q,a,t2,c-b-pl)
Qt3  - Quateranary terrace al luvium (4-6 m surface) (Q,a,t3,c-b-pl)

Qc1A - Quaternary colluvium-sideslopes (Q,c1A,n/s-v ,c -bdt-l)

Qc2A - Quaternary colluvium-hollows (Q,c2A,h-v,c-bd t- l)

Qbf  - Quaternary boulder field (>80% surface cover) (Q,c,bf,c-b)
Qbs - Quaternary  boulder s tream (>80% surface cover) (Q,c,bs ,c-b)

Channel, F loodplain and Terrace Un its

Hch - Holocene channel al luvium (H,a,ch,c-b-pl) ( incl. bedrock reaches)

Qr1 - Quaternary residuum (Q,r1,r-v,c-bdt-l)
Qr2 - Quaternary residuum (Q,r2,r-v,bbdt)

Qc1B - Quaternary colluvium-sideslopes (Q,c1B,n/s-v ,bbdt)

Qc2B - Quaternary colluvium-hollows (Q,c2B,h-v,bbdt)

Qt5 - Quaternary terrace alluvium (8-10 m surface) (Q,a,t5,c-b-pl)

Fan, Fan-Terrace and Apron Units

Hillslope Units

H
fp

2

Q r1Q c1 A

H fp 2 Q c1 A

H fp 2

Q c 1 A

Q c1 A

H fp 2

H fp 4

H fp 4

Q f

Q r1

Q c1 A

Q c1 A

Q c 1 A

Q t5

Q t5

Q t5

Q t5

Q f

Q f

H fp 4

Q t5

Q f4

Q
c1

A

Q c1 A

Q c1 A

Q r1 Q c 1 A

Q r1

H fp 2

H fp 2

Q r1

Q c 1 B
Q c 1 B Q c 1 B

Q c 1 B

Q c1 BQ c1 B

Q r2

Q r2

Q c1 AQ c1 A

Q c1 A

Q c1 A

Q c 1 A

Q c1 A

Q bf

Q bs

Q b s

Q t2 Q f5

H f Q f

Q f
Q f Q a p

H fp 1

H fp 1

Q f2

Q f2

H fp 1
Q f3

Q f

Q f

H fp 2

Q c1 A

Q c 1 A

Q r1

Q r1Q r1

Q r1

Q r1

Q r1

Q r1

Q r1

Q r1

Q r1

Q r1

Q r1

Q r1

Q c1 B

Q c1 B

Q c 1 B

Q c1 B

Q c1 B

Q c1 B

Q c1 B

Q r2

Q r2

Q c1 A

Q c1 A

Q c1 A

Q c 1 A

Q c 1 A

Q c1 A

Q c1 A

Q c1 A

Q c 1 A

Q c1 A

Q c1 A

Q c1 A

H ds

Q t5

Q f5

Q f5

Q t2

H fp 2

H fp 2

Q t2

Q r1

Q c 1 A

Q c 1 A

Q r1 Q r2

Q f

H fp 2

Q f

Q ap

Q c1 A

Q ap

Q f

Q f

Q f

Q ap

Q f2

Q f2
Q f5

Q f2

Q f2
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Figure 2-12.  Surficial geology of the Fernow Experimental Forest.  Refer to Plate 2-4 for the
1:9,600 scale version.
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Table 2-6. Conversion of Soils Units in Table 2 to Equivalent Surficial Map Units (after Kite, 1994).

Soil Survey Data                      Equivalent Surficial Geology

Soils Soil Series Slope Soil Depth t o Topographic Age Landform Materials Origin Surficial Physiographic
Unit Texture Bedroc k Occurrence Map Unit Occurrence

AbC Albrights 8-15% Silt Loam 38 + in drainages Quaternary veneer-apron silt loam colluvial? Q,v-a,st-l,c E. Side McGowan Mtn
Al Alluvial Land level gravel, sand, silt ?? streams Holocene chann.-floodpl. gravel-sand-silt alluvial H,ch-fp,g-s-st,a stream channels
At Atkins level Silt Loam 33 in floodplain Holocene floodplain silt loam alluvial H,fp,st-l,a Shavers Fork Lowland
Ba Barbour-Pope level fine sandy loam 40 in floodplain Holocene floodplain sand loam alluvial H,fp,s-l,a Shavers Fork Lowland
Bb Barbour-Pope level fine sandy loam 40 in floodplain Holocene floodplain sand loam alluvial H,fp,s-l,a Shavers Fork Lowland
Bc Barbour-Pope level gravelly sandy loam 40 in floodplain Holocene floodplain gravel-sand-loam alluvial h,fp,gs-l,a Shavers Fork Lowland
BmB Belmont 3-10% Silt Loam 20-50 in gentle slopes Quaternary veneer silt loam residual Q-CZ,v,st-l,r W. Side McGowan Mtn
BmC Belmont 10-20% Silt Loam 20-50 in Quaternary veneer silt loam residual Q-CZ,v,st-l,r W. Side McGowan Mtn
BmD Belmont 20-30% Silt Loam 20-50 in Quaternary veneer silt loam residual Q-CZ,v,st-l,r W. Side McGowan Mtn
BmE Belmont 30-40% Silt Loam 20-50 in hillslopes Quaternary veneer silt loam residual Q-CZ,v,st-l,r W. Side McGowan Mtn
BnE Belmont 30-40% Very Stony Silt Loam 20-50 in Quaternary veneer diamicton undiff. residual Q-CZ,v,d,r W. Side McGowan Mtn
BnF Belmont 40-70% Very Stony Silt Loam 20-50 in Quaternary veneer diamicton undiff. residual Q-CZ,v,d,r W. Side McGowan Mtn
BrC Brinkerton 8-15% Silt Loam up to 88 drainages Quaternary veneer silt loam colluvial? Q,v,st-l,c Shavers Fork Lowland
CaB Calvin 3-10% Channery Silt Loam 22-48 in uplands Quaternary veneer diamicton undiff. resid.-colluvial Q-CZ,v,d,r-c Elklick Run Side Slopes
CaC Calvin 10-20% Channery Silt Loam 22-48 in uplands Quaternary veneer diamicton undiff. resid.-colluvial Q-CZ,v,d,r-c Elklick Run Side Slopes
CaD Calvin 20-30% Channery Silt Loam 22-48 in uplands Quaternary veneer diamicton undiff. resid.-colluvial Q-CZ,v,d,r-c Elklick Run Side Slopes
CaE Calvin 30-40% Channery Silt Loam 22-48 in uplands Quaternary veneer diamicton undiff. resid.-colluvial Q-CZ,v,d,r-c Elklick Run Side Slopes
CaF Calvin 40-65% Channery Silt Loam 22-48 in uplands Quaternary veneer diamicton undiff. resid.-colluvial Q-CZ,v,d,r-c Elklick Run Side Slopes
ChB Calvin 3-10% Channery Silt Loam 22-48 in ridges, benches Quaternary veneer grav.-cobb. diamict resid.-colluvial Q-CZ,v,g-c d,r-c W. Side McGowan Mtn
ChC Calvin 10-20% Channery Silt Loam 22-48 in ridges, benches Quaternary veneer grav.-cobb. diamict resid.-colluvial Q-CZ,v,g-c d,r-c W. Side McGowan Mtn
ChD Calvin 20-30% Channery Silt Loam 22-48 in convex slopes Quaternary veneer grav.-cobb. diamict resid.-colluvial Q-CZ,v,g-c d,r-c W. Side McGowan Mtn
ChE Calvin 30-40% Channery Silt Loam 22-48 in concave slopes Quaternary veneer grav.-cobb. diamict resid.-colluvial Q-CZ,v,g-c d,r-c W. Side McGowan Mtn
ChF Calvin 40-60% Channery Silt Loam 22-48 in steep slopes Quaternary veneer grav.-cobb. diamict resid.-colluvial Q-CZ,v,g-c d,r-c W. Side McGowan Mtn
CnC Calvin 3-20% Ext. Stony Silt Loam 22-48 in benches Quaternary veneer cob-bldr diamicton resid.-colluvial Q-CZ,v,c-b d,r-c Upper McGowan Mtn
CnE Calvin 20-40% Ext. Stony Silt Loam 22-48 in steep slopes Quaternary veneer cob-bldr diamicton resid.-colluvial Q-CZ,v,c-b d,r-c Upper McGowan Mtn
CnF Calvin 40-65% Ext. Stony Silt Loam 22-48 in steep slopes Quaternary veneer cob-bldr diamicton resid.-colluvial Q-CZ,v,c-b d,r-c Upper McGowan Mtn
CoB Cookport 2-10% Silt Loam > 40 in ridgetops Quaternary veneer silt loam residual Q-CZ,v,st-l,r W. Side McGowan Mtn
DaB Dekalb 3-10% Channery Loam 20-48 in convex slopes Quaternary veneer diamicton undiff. residual Q-CZ,v,d,r Elklick Run Side Slopes
DaC Dekalb 10-20% Channery Loam 20-48 in benches, ridges Quaternary veneer diamicton undiff. residual Q-CZ,v,d,r Elklick Run Side Slopes
DaD Dekalb 20-30% Channery Loam 20-48 in side slopes Quaternary veneer diamicton undiff. residual Q-CZ,v,d,r Elklick Run Side Slopes
DaF Dekalb 40-65% Channery Loam 20-48 in side slopes Quaternary veneer diamicton undiff. residual Q-CZ,v,d,r Elklick Run Side Slopes
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Table 2-6 (Cont.).

Soil Survey Data                       Equivalent Surficial Geology

Soils  Soil Series  Slope  Soil  Depth t o Topographic  Age Landform  Materials  Origin  Surficial  Physiographic
Unit  Texture  Bedroc k Occurrence  Map Unit  Occurrence

DkB Dekalb 3-10% Loam 20-48 in benches, ridges Quaternary veneer loam residual Q-CZ,v,l,r W. Side McGowan Mtn
DkC Dekalb 10-20% Loam 20-48 in benches, ridges Quaternary veneer loam residual Q-CZ,v,l,r Upper Fork Mtn
DmC Dekalb 3-20% Ext. Stony Loam 20-48 in benches, ridges Quaternary veneer cob-bldr diamicton residual Q-CZ,v,c-b d,r Upper Fork Mtn
DmE Dekalb 20-40% Ext. Stony Loam 20-48 in side slopes Quaternary veneer cob-bldr diamicton residual Q-CZ,v,c-b d,r Upper Fork Mtn
DmF Dekalb 40-70% Ext. Stony Loam 20-48 in side slopes Quaternary veneer cob-bldr diamicton residual Q-CZ,v,c-b d,r Upper Fork Mtn
EnB Ernest 3-8% Silt Loam to 72 in drainages Quaternary veneer-apron silt loam colluvial? Q,v-a,st-l,c Shavers Fork Lowland
EnC Ernest 8-15% Silt Loam to 72 in footslopes Quaternary veneer-apron silt loam colluvial? Q,v-a,st-l,c W. Side McGowan Mtn
EnD Ernest 15-25% Silt Loam to 72 in footslopes Quaternary veneer-apron silt loam colluvial? Q,v-a,st-l,c Shavers Fork Lowland
ErC Ernest 3-15% Ext. Stony Silt Loam to 72 in drainages Quaternary veneer-apron cob-bldr diamicton colluvial? Q,v-a,c-b d,c W. Side McGowan Mtn
ErD Ernest 15-35% Ext. Stony Silt Loam to 72 in drainages Quaternary veneer-apron cob-bldr diamicton colluvial? Q,v-a,c-b d,c Elk Lick Run
GcC Gilpin 10-20% Channery Silt Loam 20-36 in ridgetops Quaternary veneer diamicton undiff. residual Q-CZ,v,d,r W. Side McGowan Mtn
GcD Gilpin 20-30% Channery Silt Loam 20-36 in sideslope Quaternary veneer diamicton undiff. residual Q-CZ,v,d,r W. Side McGowan Mtn
GcE Gilpin 30-40% Channery Silt Loam 20-36 in sideslope Quaternary veneer diamicton undiff. residual Q-CZ,v,d,r W. Side McGowan Mtn
GcF Gilpin 40-70% Channery Silt Loam 20-36 in hillslopes Quaternary veneer diamicton undiff. residual Q-CZ,v,d,r W. Side McGowan Mtn
McC Meckesville 8-15% Silt Loam 44 + in dissected slopes Quaternary veneer-apron silt loam colluvial? Q,v-a,st-l,c Upper McGowan Mtn
MkD Meckesville 15-30% Very Stony Silt Loam 44 + in dissected slopes Quaternary veneer-apron cob-bldr diamicton colluvial? Q,v-a,c-b d,c Upper McGowan Mtn
MoB Monongahela 3-8% Silt Loam >36 in terraces Pleistocene terrace (high) loam alluvial P,t,l,a Shavers Fork Lowland
Ph Philo level Silt Loam > 38 in drainages Holocene chann.-floodpl. silt loam alluvial H,fp-ch,st-l,a Shavers Fork Lowland
Sa SS Rubble ?? Cobbles, boulders slopes, ridges Quaternary blockfield boulders-cobbles resid.-colluvial Q,bk-bs,b,r-c Upper McGowan Mtn
Sl Alluvial Land ?? gravel, cobbles channel ways Holocene channel gravel-cobbles alluvial H,ch,g-c,a Shavers Fork Lowland
VdE V. Stony Land 20-40% cobbles, boulders steep sideslopes Quaternary veneer cob-bldr diamicton resid.-colluvial Q,v,c-bd,r-c Upper McGowan Mtn
VdF V. Stony Land 40-80% cobbles, boulders steep sideslopes Quaternary veneer cob-bldr diamicton resid.-colluvial Q,v,c-bd,r-c Upper McGowan Mtn
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Table 2-7.  Expanded Explanation of Surficial Map Units Recognized at the Fernow Experimental Forest (refer to Plate 2-4).

Map Unit Map Unit Description Age Origin Landform Material Four-Fold Comments
Label (Process) (Texture) Identifier

Qr1
Quaternary Residuum 
(Hampshire / Price Parent)

Quaternary (Undiff.) Residuum Ridge-Veneer
Cobble- to Boulder-Diamicton 
with Silty Loam Matrix

 (Q,r1,r-v,c-bdt-l)
Predominantly associated with ridge crests 
supported by the Hampshire and Price formations.

Qr2
Quaternary Residuum 
(Pottsville Parent)

Quaternary (Undiff.) Residuum Ridge-Veneer
Very Bouldery Diamicton with 
Silty Matrix

 (Q,r2,r-v,bbdt)
Associated with ridge crests supported by the 
Pottsville Group.  Large-diameter (> 1m) surface 
boulders common.

Qc1A
Quaternary Colluvium (Side 
Slopes)

Quaternary (Undiff.) Colluvium
Nose-Side Slope 

Veneer
Cobble- to Boulder-Diamicton 
with Silty Loam Matrix

 (Q,c1A,n/s-v,c-bdt-l)
Associated with side slopes underlain by the 
Hampshire, Price, Greenbrier and Mauch Chunk 
lithostratigraphic units.

Qc1B
Quaternary Colluvium (Side 
Slopes - Pottsville Parent)

Quaternary (Undiff.) Colluvium
Nose-Side Slope 

Veneer
Very Bouldery Diamicton with 
Silty Matrix

 (Q,c1B,n/s-v,bbdt)
Associated with side-slope colluvium derived from 
Pottsville Group sandstones.  Large-diameter (> 
1m) surface boulders common.

Qc2A
Quaternary Colluvium 
(Hollows)

Quaternary (Undiff.) Colluvium Hollow Veneer
Cobble- to Boulder-Diamicton 
with Silty Loam Matrix

 (Q,c2A,h-v,c-bdt-l)
Predominantly associated with zero- to first-order 
hollows underlain by the Price, Greenbrier and 
Mauch Chunk lithostratigraphic units.

Qc2B
Quaternary Colluvium 
(Hollows - Pottsville Parent)

Quaternary (Undiff.) Colluvium Hollow Veneer
Very Bouldery Diamicton with 
Silty Matrix

 (Q,c2B,h-v,bbdt)
Associated with hollow colluvium derived from 
Pottsville Group sandstones.  Large-diameter (> 
1m) surface boulders common.

Qbf Quaternary Boulder Field Quaternary (Undiff.)
Colluvium 
(periglacial?)

Boulder Field Cobbles and Boulders  (Q,c,bf,c-b)

Equant to irregularly shaped side slopes covered by 
greater than 80% cobbles and boulders.  Commonly 
interpreted as the product of Pleistocene periglacial 
slope processes.

Qbs Quaternary Boulder Stream Quaternary (Undiff.)
Colluvium 
(periglacial?)

Boulder Stream Cobbles and Boulders  (Q,c,bs,c-b)

Elongate valley-bottom areas covered by greater 
than 80% cobbles and boulders.  Commonly 
interpreted as the product of Pleistocene periglacial 
slope processes.

Hch Holocene Channel Alluvium Holocene Alluvium
Channel and Narrow 

Floodplain
Cobbles-Boulders and Pebbly 
Loam (rounded to subrounded)

(H,a,ch,c-b-pl)

Fluvial channel deposits associated with first- to fifth-
order streams.  Unit includes channel alluvium and 
portions of adjacent floodplain too small to map at 
the given scale.  Unit also includes bedrock channel 
reaches. 
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Table 2-7 (Cont.).

Map Uni t Map Unit Description  Age Origin  Landform  Material  Four-Fold  Comments
Label  (Process)  (Texture)  Identifier

Hfp1
Holocene Floodplain Alluvium 
(0.5 to 1.0 m surface)

Holocene Alluvium Floodplain
Cobbles-Boulders and Pebbly 
Loam (rounded to subrounded)

 (H,a,fp1,c-b-pl)

Floodplain alluvium associated with third- to fifth-
order streams.  Unit includes low-lying surfaces 0.5 
to 1.0 m above present channel grade with a flood 
recurrence interval of approximately 3 to 5 years. 

Hfp2
Holocene Floodplain Alluvium 
(1.0 to 2.0 m surface)

Holocene Alluvium Floodplain
Cobbles-Boulders and Pebbly 
Loam (rounded to subrounded)

(H,a,fp2,c-b-pl)

Floodplain alluvium associated with third- to fifth-
order streams.  Unit includes low-lying surfaces 1.0 
to 2.0 m above present channel grade with a flood 
recurrence interval of approximately 3 to 5 years. 

Hfp3
Holocene Floodplain Alluvium 
(2.0 to 4.0 m surface)

Holocene Alluvium Floodplain Sandy Gravel (H,a,fp3,s-g)
Wide floodplain surfaces associated with Shaver's 
Fork on the southwestern boundary of the study 
site.

Qt1
Quaternary Low-Terrace 
Alluvium (2.0 m surface)

Quaternary (Undiff.) Alluvium Terrace
Cobbles-Boulders and Pebbly 
Loam (rounded to subrounded)

(Q,a,t1,c-b-pl)

Low-terrace deposits associated with third- to fifth-
order streams.  Unit includes low terrace surfaces 
2.0 m above present channel grade with a flood 
recurrence interval greater than 5 years. 

Qt2
Quaternary Terrace Alluvium 
(2.0 to 4.0 m surface)

Quaternary (Undiff.) Alluvium Terrace
Cobbles-Boulders and Pebbly 
Loam (rounded to subrounded)

 (Q,a,t2,c-b-pl)
Terrace deposits associated with third- to fifth-order 
streams.  Unit includes terrace surfaces 2.0 to 4.0 
m above present channel grade.  

Qt3
Quaternary Terrace Alluvium 
(4.0 to 6.0 m surface)

Quaternary (Undiff.) Alluvium Terrace
Cobbles-Boulders and Pebbly 
Loam (rounded to subrounded)

 (Q,a,t3,c-b-pl)
Terrace deposits associated with third- to fifth-order 
streams.  Unit includes terrace surfaces 4.0 to 6.0 
m above present channel grade.

Qt4
Quaternary Terrace Alluvium 
(6.0 to 8.0 m surface)

Quaternary (Undiff.) Alluvium Terrace
Cobbles-Boulders and Pebbly 
Loam (rounded to subrounded)

 (Q,a,t4,c-b-pl)
Terrace deposits associated with third- to fifth-order 
streams.  Unit includes terrace surfaces 4.0 to 6.0 
m above present channel grade.

Qt5
Quaternary Terrace Alluvium 
(8.0 to 10.0 m surface)

Quaternary (Undiff.) Alluvium Terrace
Cobbles-Boulders and Pebbly 
Loam (rounded to subrounded)

 (Q,a,t5,c-b-pl)
High terraces and Monongahela soils associated 
with Shaver's Fork on the southwestern boundary of 
the study site.

Hf
Holocene (Historic) Fan 
Deposits (undissected)

Holocene
Alluvium - 
Debris Flow(?)

Fan
Cobbles and Boulders, Gravel 
Diamicton

(H,a-df?,f,c-bdt-l)

Historic fan deposits commonly associated with first-
to second-order hollows at stream-tributary 
junctions.  Identified by fresh deposits, disturbed 
and buried vegetation. 
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Table 2-7 (Cont.).

Map Uni t Map Unit Description  Age Origin  Landform  Material  Four-Fold  Comments
Label  (Process)  (Texture)  Identifier

Qf
Quaternary Fan Deposits 
(undissected)

Quaternary (Undiff.)
Alluvium - 
Debris Flow(?)

Fan
Cobble- to Boulder-Diamicton 
with Silty Loam Matrix 
(subangular to rounded)

 (Q,a-df?,f,c-bdt-l)
Fan deposits commonly associated with first-order 
hollows at stream-tributary junctions.  Identified by 
older tree stands and lack of fresh appearance.

Qf1
Quaternary Fan-Terrace 
Deposits (2.0 to 4.0 m 
surface)

Quaternary (Undiff.)
Alluvium - 
Debris Flow(?)

Fan
Cobble- to Boulder-Diamicton 
with Silty Loam Matrix 
(subangular to rounded)

 (Q,a-df?,f1,c-bdt-l)

Entrenched fan surfaces commonly located at 
stream tributary junctions. Diamicton may be 
crudely stratified with imbricated gravely-loam 
facies.

Qf2
Quaternary Fan-Terrace 
Deposits (4.0 to 6.0 m 
surface)

Quaternary (Undiff.)
Alluvium - 
Debris Flow(?)

Fan
Cobble- to Boulder-Diamicton 
with Silty Loam Matrix 
(subangular to rounded)

 (Q,a-df?,f2,c-bdt-l)

Entrenched fan surfaces commonly located at 
stream tributary junctions. Diamicton may be 
crudely stratified with imbricated gravely-loam 
facies.

Qf3
Quaternary Fan-Terrace 
Deposits (6.0 to 8.0 m 
surface)

Quaternary (Undiff.)
Alluvium - 
Debris Flow(?)

Fan
Cobble- to Boulder-Diamicton 
with Silty Loam Matrix 
(subangular to rounded)

 (Q,a-df?,f3,c-bdt-l)

Entrenched fan surfaces commonly located at 
stream tributary junctions. Diamicton may be 
crudely stratified with imbricated gravely-loam 
facies.

Qf4
Quaternary Fan-Terrace 
Deposits (8.0 to 10.0 m 
surface)

Quaternary (Undiff.)
Alluvium - 
Debris Flow(?)

Fan
Cobble- to Boulder-Diamicton 
with Silty Loam Matrix 
(subangular to rounded)

 (Q,a-df?,f4,c-bdt-l)

Entrenched fan surfaces commonly located at 
stream tributary junctions. Diamicton may be 
crudely stratified with imbricated gravely-loam 
facies.

Qf5
Quaternary Fan-Terrace 
Deposits (>10.0 m surface)

Quaternary (Undiff.)
Alluvium - 
Debris Flow(?)

Fan
Cobble- to Boulder-Diamicton 
with Silty Loam Matrix 
(subangular to rounded)

 (Q,a-df?,f5,c-bdt-l)

Entrenched fan surfaces commonly located at 
stream tributary junctions. Diamicton may be 
crudely stratified with imbricated gravely-loam 
facies.

Qap Quaternary Apron Deposits Quaternary (Undiff.) Colluvium  Apron
Cobble- to Boulder-Diamicton 
with Silty Loam Matrix

 (Q,c,ap,c-bdt-l)
Footslope deposits > 2.0 m in thickness. Commonly 
located at break in gradient between steeper side 
slopes and valley-bottoms.

Hds
Holocene (Historic) Debris 
Slide Scar

Holocene (Historic) Debris Slide Scar N/A N/A
Historic slide scars.  Identified by youthful and 
disturbed vegetation. 

**Heights of terrace and fan surfaces are relative to active channel grade of nearest stream tributary.
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Figure 2-13.  Examples of hillslope-regime landform units recognized in the central Appalachians.  Diagram F is from
Hack and Goodlett (1960).  See text for discussion.
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Figure 2-14.  Generalized block diagram showing valley-bottom landforms of the 
central Appalachian region (after Osterkamp and Hupp, 1984).  Scale approximates
the dimensions of landforms observed at the study site.
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Figure 2-15.  Photo of elongate stream terrace (Qt3) along Stonelick Run.  Terrace surface lies 6
m above active channel grade.  Note man for scale.

Figure 2-16.  Photo showing example of a fan terrace (Qf2) from Pocahontas County, WV.  The
fan surface lies 5 m above active channel grade.  Note car for scale.
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Figure 2-17.  Photo of cave opening near the base of the Greenbrier Group, Big Springs Gap.
Field of view is 2 m.
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Figure 2-18.  Azimuthal distribution of mean gradient (degrees) for first-order tributaries at the
Fernow Experimental Forest.  Azimuth direction refers to the direction of stream flow.  The plot
has been smoothed by averaging the values of all slopes that are within +/- 20 degrees of the
azimuth point shown (method from Hack and Goodlett, 1960, p. 36).
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Figure 2-19.  Photo showing slope break associated with a resistant sandstone interbed of the 
Hampshire Formation (Rowlesburg Member).  Vertical field of view is 2.5 m.
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Table 2-8. Summary of Lithostratigraphic Units, Geomorphic Associations and Surficial Properties.

Lithostratigraphic  Slope                                                          Regolith Characterics (Cobble-Boulder Fraction)

Unit  Gradient*  Landform Association  Clast Compostion  Clast Color  Clast Shape  B-Axis Diameter*

Foreknobs Fm 0.45-0.60 Anti-dip slopes on western Medium-grained sandstone Light Olive Gray (5Y 5/2) Equant, blocky Avg: 40-60 cm

(Chemung) flank of Fork Mountain

Hampshire Fm 0.15-0.35 Dip slopes on northwestern Fine- to medium-grained sandstone, Grayish Red (10R 4/2) Disk-shaped Range: up to 60-70 cm

(Rowlesburg Mmbr) side of Elklick Run "flaggy", micaceous. Avg: 30-40 cm

Price Fm 0.40-0.45 Anti-dip slopes on southeastern side **Medium- to coarse-grained **Pale Yellowish Brown Equant, blocky Range: up to 80 cm

(Pocono) of Elklick Run.  Top of unit marked by sandstone, ##pebbly coarse-grained (10YR 6/2); ## Light Gray Avg: 50-60 cm

resistant dip-slope benches. sandstone near top of unit. (N7)

Greenbrier Gp 0.30-0.35 Anti-dip slopes on southeastern side Crystalline limestone, arenaceous Greenish Gray (%GY 6/1), Equant-blocky Range: up to 100 cm

of Elklick Run.  Localized karst limestone. Medium Gray (N5) to irregular Avg: 30-50 cm

features (cave openings, sinks, springs)

Mauch Chunk Gp 0.35-0.40 Anti-dip slopes on southeastern side Medium-grained sandstone Grayish Red (5R 4/2) Equant-blocky Avg: 40-50 cm

of Elklick Run.

Pottsville Gp 0.40-0.50 Anti-dip slopes on southeastern side Medium- to coarse-grained sand- Medium Light Gray (N6) Equant-blocky Range: 50-300 cm

of Elklick Run.  Resistant ridge-former stone, and pebbly sandstone. Avg: 100-200 cm

on McGowan Mountain.

* Generalized and approximate.  Data not subject to rigorous statistical analysis.

55



Table 2-8 (Cont.).

Lithostratigraphic  Primary Soil Association  Comments

Unit

Foreknobs Fm Dekalb; stony loam; yellowish brown Outcrops on southwestern corner of Fernow Forest.  Sandstone interbeds resistant to

(Chemung) (10YR 3/4) to dark brown (7.5YR 4/4) erosion, forms the spine of Fork Mountain.

Hampshire Fm Calvin; channery silt loam to stony Contact of Hampshire Group with Price Formation marked by change from red sandstone

(Rowlesburg Mmbr) silt loam; reddish brown (2.5YR) regolith to brown sandstone regolith.  Upper contact may also be associated with subtle

slope increase into overlying Price strata.

Price Fm Dekalb; channery loam to stony loam; Top of Price Formation forms resistant bedrock benches on otherwise steep anti-dip slope

(Pocono) yellowish brown (10YR 3/4) to dark topography (southeast of Elklick Run).  Break in slope (> gradient) above benches mark

brown (7.5YR 4/4) contact with overlying Greenbrier strata.

Greenbrier Gp Belmont; silt loam to very stony silt Irregular clast shape reflects susceptibility to near-surface dissolution.  Lower 20 m of

loam; dark brown to brown (7.5YR 4/2) unit commonly associated with sinks and karst microtopography.  Upper contact marked

by distinct slope break (> gradient) into overlying Mauch Chunk strata.

Mauch Chunk Gp Calvin; channery silt loam to stony Similar in appearance to Hampshire regolith.  Mauch Chunk interval commonly covered

silt loam; reddish brown (2.5YR) by Pottsville boulder colluvium from upper section.

Pottsville Gp Very stony land-Dekalb complex; Forms prominent rock-cities along uppermost elevations of McGowan Mountain.

stony land - stony loam; yellowish Conspicuous meter-scale boulder colluvium and block fields common.  Forms an extensive

brown (10YR 3/4) to dark brown colluvial apron on the northwest flank of McGowan Mountain, at the drainage divide of

(7.5YR 4/4) Elklick Run.
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Figure 2-21.  Photo showing a large-diameter boulder clast in Pottsville colluvium.  Horizontal
field of view is approximately 4 m.

Figure 2-22.  Photo illustrating tree-throw processes at the Fernow Experimental Forest.  Vertical
field of view is 2.5 m.
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Figure 2-23.  Photo showing the active channel of Elklick Run (Hch).   Note cobbly to bouldery
alluvium and coarse woody debris.  Horizontal field of view is approximately 4.5 m.

Figure 24.  Photo showing example of floodplain deposit along Elklick Run (Hfp2).  Floodplain
surface is 1.5 m above present channel grade, current direction is to the left.  Vertical field of view
is 2 m.
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Figure 2-25.  Photo showing example of fan-terrace deposit at mouth of Wilson Hollow (Qf5).
Fan surface is 15 m above present channel grade.  Note predominance of matrix-supported
diamicton.  Vertical field of view is 3 m.
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