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Figure 6-1.  Physiographic map of the central Appalachians.  Locations include: "Fernow" - 
Fernow Experimental Forest, Tucker County, West Virginia; "North Fork" - North Fork
basin, Pocahontas County, West Virginia; and "Little River" - Little River basin, Augusta
County, Virginia.  Physiographic base map from Kulander and Dean (1986).  Hatched
box shows location of large-scale fluvial fans as described by Kochel (1990).  See text
for discussion.
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Figure 6-2.  Overview of the Fernow study site.  Photo is representative of the forested,
humid-mountainous landscape of the central Appalachians.  Field of view is approximately
2 km.
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Nelson County, VA  (1)

L ittle  R iver, VA  (4 )North Fork , W V (3)

Fernow , W V (2)

Eastern B lue Ridge

Appalachian Plateau /
Valley and Ridge

Debris-Flow Dominated Fans
(Valley Erosion / Tributary Junctions)

W estern B lue R idge, Shenandoah  Valley, VA  (7)

Fluvial-Dominated Fans
(Piedmont-Karst Solution)

A.
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2
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Figure 6-3.  Scale comparison of fan types
recognized in the central Appalachians
(after Kochel, 1990).  Source of fan 
accommodation listed in parentheses.
Fan shapes are derived from the following
sources: Nelson County, VA - Kochel and 
Johnson (1984); Roan Mountain, NC - Mills 
(1983); Dellwood, NC (Mills, 1982); western
Blue Ridge, VA (Kochel, 1990); Fernow,
North Fork, Little River - this study.  Refer to
numbered site locations on base map.  See
text for discussion.
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Figure 6-4.  Photo showing example of complex internal stratigraphy from a 5 to 6
m fan terrace in the central Appalachians.  Note abundance of cobble- to boulder-
diamicton and crude stratification.  Yellow bar is 2 m.
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Table 6-1.  Results of Clast-Size Analysis for Three Debris Fans at the Little River Area
    (from S. Tharp, unpublished data).

Fan ID* Fan Facies# Grain Size Distribution
%Boulders %Cobbles %Pebbles %Sand %Silt %Clay

LR-73 pD 0 18.59 49.86 23.12 6.13 2.3
p-cD 2.89 21.06 47.97 20.98 4.75 2.35
gD N/A N/A N/A N/A N/A N/A

p-bD N/A N/A N/A N/A N/A N/A
c-pD 6 29.27 37.93 16.8 7.66 2.34
c-bD 15.12 20.2 41.67 15.28 5.9 1.82
b-cD 20.3 26.22 30.07 15.53 5.85 2.03
bD N/A N/A N/A N/A N/A N/A
G 27.47 28.19 18.73 16.86 5.44 3.31
pG N/A N/A N/A N/A N/A N/A
cG 0 53.18 32.44 10.35 3.82 0.23

snd-slt 0 0 12.96 53.57 23.18 10.29
LR-90 pD 0 7.67 53.49 21.61 14.48 2.7

p-cD 7.17 13.59 39.84 26.65 1.71 2.04
gD 10.33 27.33 27.91 24.35 7.88 2.21

p-bD N/A N/A N/A N/A N/A N/A
c-pD 0.74 17.68 41.66 27.49 9.75 2.69
c-bD 0 18.95 36.8 26.53 12.63 5.1
b-cD 23.73 26.47 25.43 19.93 3.4 1.05
bD 36.49 16.95 20.23 16.49 8.11 1.72
G 1.39 19.13 46.86 24.48 5.68 2.47
pG 0 3.98 61.24 24.87 7.17 2.74
cG N/A N/A N/A N/A N/A N/A

snd-slt 0 0 7.59 51.16 27.49 13.77
LR-97 pD 0 23.82 44.06 23.22 7.09 1.81

p-cD 12.11 29.43 31.54 18.06 6.7 2.16
gD N/A N/A N/A N/A N/A N/A

p-bD 9.8 20.61 37.08 21.49 7.37 3.65
c-pD 6.66 19.19 38.21 26.96 6.52 2.47
c-bD 15.5 40.39 24.34 14.88 4.05 0.84
b-cD 11.85 32.41 24 23.52 5.72 2.5
bD N/A N/A N/A N/A N/A N/A
G 20.09 25.37 21.7 23.62 6.68 2.54
pG N/A N/A N/A N/A N/A N/A
cG N/A N/A N/A N/A N/A N/A

snd-slt 0 0 19.2 66.23 10.61 3.96
* This study
# p = pebble, c = cobble, b = boulder, snd = sand, slt = silt, D = diamicton, G/g = gravel

LR-73 = South Fork Little River (Virginia-North State Plane-ft:1797196, 270258)
LR-90 = North Fork Little River (Virginia-North State Plane-ft: 1798187, 276823)
LR-97 = North Fork Little River (Virginia-North State Plane-ft: 1796512, 278259)
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Figure 6-5.  Photo showing example of 5 m fan terrace (Qf2) in the central
Appalachians.  Debris-fan tributary channel is in the forground.  Master channel lies
beyond field of view on photo right.  Yellow bar is 2 m.
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Q t2 - Q uate rnary  te rrace  depos its  (2-4  m  above  channe l g rade ; a lluv iu m ; gravelly  loam ) 

H ch  - H olocen e ch anne l deposits  (a lluv ium ; cob bles  and  bou ld ers)

H f - H o locen e (h is to ric) fan deposits (debris  flow , cobble- to  boulde r-d iam icton )

Q f1 - Q uate rnary  fan -terrace deposits  (fa n su rfa ce 2 -4 m  above  active  channe l g rade ; 
         d eb ris  flow ?-a lluv ium ; cobb le- to  boulde r-d iam ic ton )

Q f4 - Q uate rnary  fan -terrace deposits  (fa n su rfa ce 8 -10 m  above active channel grade; 
         d eb ris-flow ?-a llu vium , cobble - to  bou lder-d iam icton )

Figure 6-6.  Generalized block diagram illustrating inset fan-terrace relationships in the central Appalachians.

207



41;

������������ ������

!����	
���	��
�	��
��������

����
�
���	�
����

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


�

��	
�����
��
�����������
�	������
����������$����	����
�
�����������
�������
������
��	����

��
���	��������������������	
���-���	�������������
��
��
��
��������������������
������������


�����	��������	���
����	�������
���	����/C��	������.
*������������2���#�	���	
������	
	���

����
	������������	���	�
	�	��������
�	������������
�������������
�������
���
	��������
�����$

����	
�����������
��
	�����	
���	
��/-��������082������������
�������
��	
�����������
����	
�

����	�������	
��	�����������������
�

��	
������

	�������
�	������
��/>��%�����0;2�����	��

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

������
���������	��������
	�	
�
	����������
��������
�
���I��
�������/C���������2�

C��
�����	������������
��������	�������	��
���
��
����������
�	�����

�����	���	����	
�	�


�������������	��������	������������
����
�����
���������	��������
�	������
��/�	�����0�82���.	���

/��;62���	�
�����
�
��
���	�������������	���������

����������	
	��������
�������������

������
�	�������������

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


�
������	���������������

	���������	����������
���	�������
�������
�	����
����������C��	�

��������
���	��	��
����
��
�������������	�
	����	�������
%���������/>�
%����582�

��$�
	���1��1��8	
	

9��!�����54

3���	
	�����
�������
���	��������"��011�������������	�	
�����
�����
��������8�5��	��
�

<�����������������"��011��
��������������������

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

	��
����
����������/@	
�������
���������;2���!���
����	������������	�����
�����������	��

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

�������
���	����	���

��

��	 ���DB3������
���	�����
�!�-�/��
����%�����42��B��	�	�/!���%�+��������82�����

��
'	���/#��	������
���3��
����,�����
��B��
	
�
������02���������0�4�������
��������������

��������
���������	
��

-	�	
��������
	����������/?�3��D�����	
���3������61���
���-#.2����

��	 ��


��������	
���������������	
	�������
������������������� ������DB3�
�
��	<������-���	������

�����������	�����������������������������	
��/�	�����0�;2��������
	
���������
����	�
����"����



Fan

D ra inage
Basin

W atershed
B oundary
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Figure 6-7.  Scale comparison of debris fans at the Little River basin with an arid alluvial fan at 
Death Valley, California.  The Trail Canyon fan map is from Blair and McPherson (1994).
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Table 6-2.  Explanation of Fan-Related Map Units Recognized at the Study Sites (from Taylor and Kite, 1997; 1998; and 1999).

Map Unit Map Unit Description Age Origin Landform Material Comments
Label (Process) (Texture)

Hch Holocene Channel Alluvium Holocene Alluvium
Channel and 

Narrow Floodplain

Cobbles-Boulders and 
Pebbly Loam (rounded to 
subrounded)

Fluvial channel deposits associated with 
first- to sixth-order streams.  Unit includes 
channel alluvium and portions of adjacent 
floodplain too small to map at the given 
scale.  

Hf
Holocene (Historic) Fan 
Deposits (undissected)

Holocene
Alluvium - 
Debris Flow(?)

Fan
Cobbles and Boulders, 
Gravel Diamicton

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

Qf
Quaternary Fan Deposits 
(undissected)

Quaternary 
(Undiff.)

Alluvium - 
Debris Flow(?)

Fan

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

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)

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)

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)

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.)
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Table 6-3.  Summary of Morphometric Data for Watersheds, Valley Bottoms,
and Debris Fans at the Fernow, North Fork, and Little River Areas.

Ref. 
I.D.1

Morphometric Parameter Fernow 2 North Fork Little River

a Drainage Order (Strahler) 5 5 6

b Basin Area (km2) 17.62 49.27 41.48

c Drainage Density (km-1) 4.24 3.26 4.66

d Basin Relief (km) 0.586 0.533 0.828

Watershed 
Morphometr y

e Ruggedness (c*d) 2.486 1.737 3.856

f
Total No. of First-Order Tributaries (Shreve 
Magnitude)

139 287 380

g Total No. of Stream Segment Intersections 158 284 377

h Tributary Junction Frequency (km-2)  (g/b) 8.97 5.76 9.09

I Stream Frequency (km-2) 12.14 7.79 12.08

Valley Bottom j Maximum Valley Width (m) 120 180 290

Statistics k Total Valley Bottom Area (km2) 0.76 1.86 3.09

l Total No. of Fans 36 51 116

m Total Fan Area (km2) 0.113 0.165 0.486

n Total Fan Drainage Area (km2) 8.24 30.51 35.42

o Average Fan Area (m2) 3203.0 4165.0 4378.0

p Average Fan Drainage Area (km2) 0.229 0.819 0.305

q Average Fan Basin Slope (m/m) 0.30 0.28 0.37

Fan Morphometry r
Ratio: Slope of Fan Tributary / Slope of 
Receiving Tributary

5.20 7.40 9.90

s
% Total Basin Area Occupied by                
Valley Bottom (k/b)

4.31 3.78 7.45

t % Valley Bottom Occupied by Fans (m/k) 14.87 8.87 15.73

u Ratio: Total Fan Area / Total Basin Area (m/b) 0.006 0.003 0.012

v Fan Frequency (km-2)  (l/b) 2.04 1.04 2.80

w
Ratio: Total Fan Area / Fan Drainage Area 
(m/n)

0.014 0.005 0.014

x
Ratio: Fan Drainage Area / Total Basin Area 
(n/b)

0.468 0.619 0.854

1. Ref. I.D. = reference letter used in text discussions and parameter derivations (in parentheses).

2. The Fernow site includes both the Elklick Run and Stonelick Run sub-basins.
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Figure 6-9.  Examples of debris fan morphology recognized in this study.  Surficial map units are as follows:
Hch = Late Holocene channel alluvium, Hf = historic fan deposits (at grade), Qf = Quaternary fan deposits 
(at grade), Qf1 = Quaternary fan-terrace deposits (2-5 m surface), Qf2 = Quaternary fan-terrace (4-6 m), 
Qf3 = Quaternary fan-terrace (6-8 m), Qf4 = Quaternary fan-terrace (8-10 m), Qf5 = Quaternary fan-terrace 
(>10 - 15 m).  Areas are listed in sq. km.  Other codes include: F = Fernow, NF = North Fork, LR = Little 
River; Trib. Jct. Type = tributary junction according to Strahler stream order (e.g., 1-3 = 1st order-3rd order 
tributary junction).  Refer to Figure 6-8 for fan locations.
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F ig u re  6 -1 6 .  C o m pariso n  o f  fan  a rea  -  d ra in ag e a rea  re la tio n sh ip s be tw een  c ry sta ll in e  b ed ro ck
lan d scap es o f th e  B lu e  R idg e  an d  sand s to n e te rra in  o f  th e  A p p a lach ian  P la teau  an d  V a lley  an d
R id g e.  N o te  la rg er fan  s izes  in  th e  B lu e  R id g e , see  tex t fo r  d iscu ss io n  (a f te r K o ch e l, 1 9 9 0 ).
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A.  Appalachian P lateau-Valley and Ridge

Fan Accom m odation: Valley Erosion
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C.  W est F lank of B lue R idge, Virgin ia

Fan Accom m odation: P iedm ont-Karst Solution
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Figure 6-17.  Diagrammatic illustration of the modes of fan accommodation recognized in this study (not to scale).  Fan accommodation
diagrams are arranged in increasing order of magnitude.  Southwestern  U.S. fans modeled after summary discussions provided by 
Ritter and others (1995) and Blair and McPherson (1994).  Diagrams B and C for the Blue Ridge are derived from Kochel (1990), 
Whittecar and Duffy (1992), Mills (1983) and Mills and Allison (1995a,b,c).
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