s

N DA X R
s iR R 2 LR akAn rime Avesren a0t €6 whtren <p e yreen

:TEDB- - e s e

Department of Civil Engineering
Contract No. DA-22-078-eng-333.

1

Az n ST :
et e .

Fi

46627

i M

CATALOGED DY
as AD [0,

TS B PR A ER e

L

o
)

AENVIRONMENTAL DESCRIPTIONS

Part |. Mountain Training
Area, North Georgla.

ks

N R Em pm ey

N The University ?
e

Tennessee
Jun 3

f
96

‘ .




NOTICE: When governuent or other drawings, speci-
silcations or other data are used for any purpose
other than in connection with a definitely related
government procurement operstion, the U. 8,
Government thereby incurs no responsibility, nor any
obligation whatsocever; aud the fast that the Govern-
ment may have formulated, furnished, or in suy way

supplied the said drawings, specifications, or other

data is not to be regarded by impliocation or:others
vise as in any manner licensing the holder or any

other person or corporation, or conveying any rights

or permission to manufacture, use or sell any
patented invention that may in any wvay be related
thereto.

p)
mnen i




1 June 1963

Area Evaluation Section, Embankment and Foundation Branch
Soils Division

U. 8, Army Engineer Waterways Experiment Station

Corps of Engineers

En-u.u

i L Vicksburg, Mississippi
g H Attention: Mr. Warren E, Grabau, Chief
. Area Evaluation Section
- Gentlemen: i
F T 2
Pt In accordance with the terms of U, S. Army Contract No. DA-22-079-
; eng-333, dated May 15, 1962, {t is a pleasure to submit this report, en-
] lf titled "Environmental Descri tions of Ranger Training Areas. Part 1,
S Mountain Training Area, North Georgia."
i ; Respsctfully submitted,
i :
|
o
: I' E. Carl Shreve
P Project Coordinator
{
I'm
P Department of Civil Engineering

. The University of Tennesses

b




P T

i e et

[

O TR

L T o B R

.‘H:r\. j

-

= v

AENTIRONMENTAL DESCRIPTIONS OF

RANGER

TRAINING AREAS

Part 1, Mountain Training Area, North Georgia

Area Evaluation Section, Embankment and Foundation Branch,

Soils Division

U. 8, Army Waterways Expsriment Station, Corps of Engineers

Vicksburg, Mississippi

Contract No, DA-22-079-eng-333

1 June 1963

Dapartment of Civil Engineering
University of Tennessee

Knoxville, Tennessas




ey R g i e

LR | pad

H
A
I
o
e
S
Iy i
[ 17
i
' -
“ ¥
i i
" -4
!
i
B
. §.
H s
;
Vo,
:
i 13
i }
[ H
¢
{
i -
: f
H
L .
-~

SECTION

I.

1I.

I1I.

TABLE OF CONTENTS

INTRODUCTION . . . . L] . L] . L[] . . . L] . L] L]
Purpose and Scope of the Investigation.

A.

B, Locution. . « v « ¢ ¢« ¢ & o &
C. Personnel . . . « .+ ¢« ¢ s + &
D. Acknowledgments . . . . . . . .
PHYSICAL DESCRIPTION OF THE AREA. .
A. Topography. . « ¢« + « ¢ « s & »
1. Physiographic Divigions ., .
4. Reliaf Development and Trend
B, GeOlogy « + « ¢ o+ ¢ ¢ s ¢ « o o
1. General Congiderations. . .
2, Lithology and Petrology . .
3. Weathering. . . ¢« « ¢ &« « &
C. PadologY: o+ + o ¢ ¢ o+ s o o o
1. Soil Types and Distribution
2, QGeneral Charactaristics of S
3. Humus Davelopment . . . . .
4, Cone Penetrometer Test. . .
D. Surface Composition Summary . .
1. Classification of Materials
a. Introduction., . . . . .
b, Systematics . . . . . .

F.

e o & o o o ODss s » 2 o s e o 0

2, Distribution. . . .+ + « « .
Hydrology and Hydraulic Geometry.
1. General Hydrologic Features

3. Hydraulic Geometry. .

Microgeometry . . . .
1. Sampling. . . . .
4. Results . . . . .
3. Discussion. . .

MACROGEOMETRY « « « ¢ « o

A,
B.

cl
D.
E.
F.
G.
H.

Introduction. . . . .

Macrogeometric Analyal-
1. Determination of Turrain Unit
2. Terrain Unit Analysis

Elongation Numbaer . .
R‘li.:- s « & 8 s @
Dissection. . . . .
Profile Area. . . .
Peakedness Index. .
Slops ¢« ¢« . ¢ o .

- a o o o =

.

-3, Basin Analysis. . . . . . .

* o = ® o »

i

e & ® 8 ' ®- & a2 & & ® & & & &6 - e ® S S s 8 ® & s o

® o ® & e+ ® o & 2 & e+ & 8 e &8 ® @ =8 ®WB S = @ * e o o

@ ® & & o ® o 8 & & ® ® s ® * 8 & S ° 8 s @ T s & =

e ® &8 a4 a ® o 8 8 e & ® e & e o e * 8 ° s @ * e o o

¢ e = a & & a ® =8 8 ® e ® ®w ® o s ® ®© °® 5 & & = s =

Boundaries,

® & & 8 & & & ® B a B T s e ® e e O ® & s e * & o =

» ® ® 8 8 ® 8 ® ®© 8 & & o & P & » e e 8 e e & & = =

e e e o =

PAGE

VN e

e s R TR




et e w e e

Peatq  DNNE  MWe ey ey

ey

SECTION
111,

I.
J.

1V, VEGETATION. , . . .

Al
B.
C.

DI
E.
F.

LXIST OF REFERENCES, .

(Continued)

Parallelism Number.

Summary . .

Objectives. . . . .
Recent History, . .
Methods ., . . . . .
1. Introduction. .

2,

ul
5.

Results . .,

Data Forms. . .

3. Choice of Sampling Area

Sampling Procedure. . .

Mapping . . . .

Analysis and Discussion . .
Problems and Recommendations

LI T B }

.
.
.
¢ & o s
.
.
.

® 8 o ® & e s e s & =

® & o o o ® & s e & 2 a

8 o o & e & v s o s =

iii

PAGE

98

98

98
100
100
101
105
107
110
113
124
155

« 160

s S F ot BT
e oo s vt L Y 1A AT AR, R AR “’fz I

|
!

l ‘

e e ey -




B L LY

LIST OF ILLUSTRATIONS

FIGURE PAGE

1. Regional setting and location of the Ranger mountain
training area, North Ceorgia . . . = v ¢ ¢ &« ¢« o o+ o ¢ o o o & 3

2, Southern Plateau Section . . ¢« o v ¢ ¢ 4 « & o ¢ s ¢ o & & o &« 9
3. Southern Mountain Belt . « « + + ¢« o o+ ¢ ¢ ¢« ¢ o o o s « o o «» 10
4, Intermontane Basin and Northern Mountain Belt. . . . . . . . . 12
5. Regression of local relief R on the respective terrain unit
highs, elevation E, for the basin in the U. 8. Army Ranger
training area, northwest of Dahlonega, Georgia . . . . . . . . 14

6, Physiographic divisions. . . . ¢ « ¢« ¢« ¢ ¢ ¢ o o ¢ ¢ ¢ o s o o 16

e PN ey Gue G BB Gm A

7. General geology of Georgia: A, major divisions; B, mata-

;‘3 morphic b.lt‘- € 8 8 ¢ & s 4 & & 3 5 6 & & e 2 B B 2 0 s 0 0 18

B. Gneissic rocks of the RANEEr ATe&. : « + & « ¢ « o s o o ¢ o . 3

Schistose rocks of the Ranger AZ&& . « « « ¢« ¢« « « + ¢ s « +» » 22

©

10. Intrusive rocks of the Ranger Ak « + « « v s ¢ ¢« ¢ « o+ = « 24

Y o 4 g g A RS
R

11. Exfollation in Carolina series biotite gneiss. . . . .. . . . 27

® g

«~1d, Linear ridge and rounded knob topography in the Ranger lron.“. a8
13. Typical gneiss exposures and weathering. . . « « o o« o o ¢« o o 30

rz 1“' Alluvi.l 'otl. . L] L] . L] . . L] L] [ ] - . . L] L[] . L] [ ] L] . ] . . L] 3‘

o SPOUe RPN

; 15, Grid location of surface materials strip mapas., . . « + ¢« « « «» 54

16. Strip map A, surface materiale + .« &+ + ¢ 4« ¢ ¢ s s s s e 0 . 38

17. Strip nap B' surface materials . . . +« ¢ ¢ s .. e . ) 56

18, Strip map C, surface materials . . . « « « « ¢ o « o s s o o o+ 57
19. 3trip map D, surface materials . . « ¢ + ¢ o+ o o o ¢« ¢« o« &+ s « 58
20, Sttip map E, surface materials « . .« v « ¢ 4 ¢ 0 e v e e o0 59

iv




FICURE PAGE

L4

21, Strip map F, surface materials . . . . ¢« « « « ¢« ¢+ s « « « » » 60
22, Strip map G, surface materials . . « « 4 « « ¢ ¢ « 2 o ¢ 2 o » 61
23. Strip map H, surface materials . . . .« + + &+ « « ¢ ¢ &+ » o o o 62
24, Hydrologic features in the Ranger area . « . « + « « ¢ + + o » 65
25. Hydrologic data sites. . . . .« « + v 4+ ¢ v & « o o« ¢ s s o o « 69

26. Form for plotting measurement and length of bearing of
microgeometry features . . . . ¢« . ¢ 4 o 6 4 s s 4 08 500 71

27. Microgeometry measurements data Sheet. . « . + « 4 ¢ « o o o+ 72

Ay s § 0 RS ot

28, Contrast in surt&eo condLtions « . . o 0 v . u . O <1
29, TyPLcal Profile + 4 o 4 ¢ 4 . 4 4 e b s e e e e e s e e .. 80
30, Distribution of sample Elongation numbers. . . . + « + + + « « 82
31, Distribution of sample Relief values . . « « « ¢« ¢« o + & « « « 82
32, confidence intsrvals for sample means where s = 0,118 and

ma 005120 ¢ 4 4 @ & 2 E 8 4 & 8 H B 2 s e s 3 B s ¢ 8 ¢ & Bu

TN P P PR R s ey Sey) B O G

33, Frequency distribution of Dissaction o « . « v o ¢ o ¢ « 4 o . 87

34, Prequency distribution of Profile Area . . » . ¢+ ¢« ¢« + « ¢« + . 88

=

33, Frequency distribution of Peakednass Index . , . « « « ¢« + « . 90
36, Fraquancy distribution of SloPa: « ¢ « 4 o ¢ s o s o 2 ¢ o o+ 91

37. Frequency distribution for Parallelism . . . ¢ ¢ ¢ « ¢ ¢ ¢ + « 93

A Zeeqee T

oy PN omy Pem P P

38, Directional rose for Pc?llloliam S 8 s s s s e s s s e s e e 98

390 Fi‘ld d‘t. fot‘ﬂh e 8 8 ¢ s 8 & 3 & B 8 & b 0 ¢ 4 O s s v ¥ s s 102

40, Mapping units (Dahlonega are&) . . . « « « ¢« o s s o o o ¢ o o« 112
41, Distribution of sample plot diameters. . « « ¢« + + o « ¢ « « o« 114

42. 014 field vegetation in former corn f£ield. . . . . .« « 4+ « « « 116




T L T R SYOT I PR

T T T TR

ORI T

]

L

P

Py Eng PON oM

45,
46.
47,

48,

49,

50.
51,
52.
53.

54,

55,

56,
57.
58.
59.

60,

6l.

62,

A pine thieket . . . . « ¢« ¢ v ¢t o b e e 0 e e e e
Park-woadlﬂnd- e & 8 o & & 8 & & & & ® 6 8 w 6 e e e & @
Forest with laurel thicket beneath . . . . . . . + « « &

Forest on north-facing slope of Conner Mountain., . . . .

Slashed forest . + & o ¢ o « o ¢ o o o ¢ ¢ v s o o 4 s o s o @

Distribution of samples in terms of total number of structural

elements present pPer SamMPle. . . « & + ¢ 2« o s 0 0 0 6 s 0 e

Distribution of samples, structural elements present per
sample, and vegetation mapping types . « . « « « s ¢ o+ &

Forest inmoist ravine . « & &+ + « o &+ & o o ¢ s ¢ ¢ o o
Forest on expoted 8lOPE. . + «: & « + & ¢ o ¢ o s s o o 4
Forest on summit of @ ridge. . + « ¢« « ¢ o« 4 ¢ o ¢ ¢ o &
Ridgetop with abundant woody reproduction. . . « . « « «

Distribution of cover in forest and slashed forest with
thiCk.to---.-cc.n--saoooooooo.oo

Distribution of cover in thicket, 0ld £isld, and slashed
tor..t . [ ] L] [ ] L] . L] L) L[] L] . L] . L] L] . L] » . L[] . [ ] . * L[]

0ld field vegetation being invaded by pine forest. . . .
Thicket of relatively even aged pine saplings. . . . . .
Park-woodland of scattered large cak®, . . « « ¢ ¢ o« o+ o

Forest with thicket. ¢« « « ¢ ¢ ¢ ¢ o o s s ¢ o s o s s »

Oak forest with reproduction evident in all height classes
With no thiek.t L ] £ ) L] . . . . . . L] [ ] L] L] L] L] L ] L] [ ] [ ] L] . (] . L]

but

Slash vegetation with abundant down limbs and tops . . . . . .

Averags cover stratification in thirteen samples of old field
Vt‘.tltion..................-.......

© e eirams A DRI LR mﬁ

118
119
120

121

122

122

125
126
127
128

130

132
133
134
135
136

137
138

139




AT A T T 0 e e v Sy e

A S g 8

e e o et T et

| s

*
PR

-

r
g

Pty ey ey

T
vii
FICURE PAGE
63, Average cover stratification in three samples of thicket . . . 140
64, Average cover stratification in two samples of park-woodland . 141 )
65, Average cover stratification in seven samples of forest with
thicket, . « + v & ¢« ¢« o v o s ¢ o o I LY ]
66. Average cover stratification in twenty-five forest samples . . 143
67. Average cover stratification in nine samples of forest slash . ld4u
68. Range of cover by height classes in old field vegetation , , . 145
69. Range of cover by height classes in forest with thicket., . , . 146
70. Range of cover by height classes in forest . . . . . . . . . . 1432
71. Range of cover by height classes in slash. , . + . . « + + . . 148
72, Structural cl;mcnt-crol curves of four mapping types . . . . ., 151
73. Elemsnt-area curves by height classes in twenty-five forest
samples. . « s .+ .+ 4 . s & s s a s e s e s 2 e e o o 153
74, Element-acea curves by height clasees in thirt.en'eld £iald
samples, . . .« . . e et e e 4 s e e s e s s s LS54
75, Pressnce distribution of elements in twanty-five forest
samples in comparison with the cover thay produce. . . . . . . 156 |
76. Diagram representation of stem frequency . e s e 4 s o« s a o 187
PLATE
"1, Elongation Number. « s o« o+ o o Rolled, Saparate
2., Relief . . . ... « o » o+ « o Rolled, Separats
3. Relief ... . .. e o s o « « Rollad, Separate
4, Dissection . . . . « « o o v o« Rolled, Separats
5. Profile Ares . . . « + o+ + o« Rolled, Separate
6. Peakadness Index . e « « ¢« « o Rolled, Saparata




AR T T RN IR R G R R B R T TR I

T

Y RN ST PR R 4T

Ll ete SR

Rt R RT IAL

0 e TRET

Pl

Py R Wi em R ) a9 AW

i/é ’
PLIATE
7. BValues « . « v ¢ ¢« s o « & . Rolled, Separate
8. Parallelism Number . . . . . .uééfi:3?386patatcrw-\ﬁw'ﬁ
9. Vegetation Diagram . ., . . . + Rolled, Ssparata
10, Vegetation Sample Sites. . . . Rolled, Separate




g i
/ _.r
R A ; R : e

ENVIRONMENTAL DBSCRIPTIONS OF RANGER TRAINING ARBAS, ;

T MOUNIAIN TRAININ ARRA, NORTH GMOROA, . -

'I. INTRODUCTION

A, Purpose and Scope of the Investigation

L e reRERISATIEY BRENED RES

Fen e N S Nl YW N WS 8 aB

The present study is a part of the U, 8. Army Ressarch and Develop-

‘ment Prajeat MEGA (Military Evaluation of Geographic Aress) :or,wp;gh_,ﬁziﬁ”“”._
the administrative and technical services of the wnttrwii' ﬂiplrtndﬁﬁ;;ﬁi=,
Station, Corps of Enginears, vtehnburt. Miss., have besn dolo(ﬂtod
tnvnnttcnttvn roaponlibllity. A8 & phase ot thn projuct.
of University of Tennesses personnal under the oporltiongl
the Enginearing Experiment Station was given iﬁpb@ii'!ﬁiQI“itud‘ A
*gnvironoental Descriptions of Ranger Training Arnn;." Thres Rdn[ir""

training areas, at Fort Benning, Ga,, BEglin Pleld, rlortdn. lnd northmtlt

b |

of Dahlonega, Georgia, comprise the total area of ltudy. The prolont

e

report deals with the last named area which vas selectad for the gntttil

e ST LT o ST S S T T R S O T ST S

investigatien.

- The primary objectives of this study are (1) te determine the

1 b e e D

magnitude and distribution of environmental facters which relate to the

sffectiveness of military operations, especially of tWe Ranger typs,

R

(2) to express these factors in terms of quantitative and semi-quantita-

tive descriptive systems previously dovclopid in ether phases of the

MEGA project, and (3) to develop or improve upon these and other systems
. ,
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pertinent and usable environmental data.

Five environmental components are herein considerad: surface
macrogeometry, surface microgeometry, surface composition, vegetation,
and hydraulic geometry, The degree of emphasis placed on each of these
compcuents was determined by Waterways Experiment Station project super-
visers, Particular consideration has besn given macrogeometric terrain
analysis and physiognomic description of vegetation, with resulting : =
data plotted on areal maps on a scale of 1:25,000, Other envirenmental
factors involving surface materials, hydrology, and microgecmetry are
also treated in this report to the extent that they could be adequately
assessed within the time limitations imposed upon this phase of the pro-
ject, and to the degree deemed relevant to the type of military operation

involved,
B, Location

The Mountain Training Area of the U, S. Army Rangers is located
in ad joining portiocns of southwast Fannin County, southwest Union County,
and northwest Lumpkin County, in the Highland Saction of nerth Georgia.
(Figure 1), The area lies southeast of BRlue Ridge, Fannin County, south-
r*est of Blairsville, Union County, and northweet of Dahlonega, Lumpkin
County, the latter serving as a useful reference point for locating pur=-
poses, The training area lies between longitudes 84°01'47" W and
84°10'24" W, and latitudes 30°36'Sk" N and 30°49'28" N, covering approxi-

mately 97 square milew within those boundaries.
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Figure 1. Regional setting and location of the Ranger Mountain

Training area, North Georgia.
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mainly within +ha Rlus Ridea Pravinea, with tha.

inner edge of the Piedment Province, in the form of the Dnhlono(c Pltt.luw“:
{mpinging frem the south, The latter represents less than feur square
milas of the total area, The extreme southern portion of the atea {s a

part of a balt several miles wide in which spurs of Highland mountains

5:’
&
-
=
¥
£
L)
i
;

extend into the plateau-like Piedmont Province, and lobes of the latter

penetrate the Blue Ridge highland, Thus, provincial boundaries are
arbitrary in places,

Principal access t . . urea is provided by U, 8. ﬂlg‘

"y

crossss the contrul-portlon-o! the area by'wny*GQVWLIidoi?Gip

northuuut and Woody aap to the louthnast. Tho arcn wny bo ontorcd rom
the northeast on Mulky Gap Road which connscts with U, 8. Hichwny 76
west of Blairaville., U. 8. Forest Service and logging rondl wtthtn tho s

area provide additional but often limited access to certain aoctionl.

The area is included on portions of Army Map Service sqrigo V84S

BT ] e, A N [ A @ A TLY IR TR Y

™

topographic maps 4153 1 8W (Wilscot), 4153 1 8E (Mulky Gap), 4138 II MW
(Noontootla), 4153 1I NE (Suches), and 4153 11 SE (Cauwpbell Mountuin);
? i On these maps, vertical (west to east) grid lines 58 to 73 and horisontal
: - (scuth to north) grid lines 34 to 56 form extreme boundaries. These
. lines, subdivided into tenths, provide a useful coordinate system for

locating data collection sites, and other points of reference.
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During the planning and early davelopmental stages of the preject,
Dr, Harry H, Ambrose, Department of Civil Engineering, and Dr, Reysl K.
Shanks, Dapartment of Botany, served as preject coerdinator and super-
vising censultant, respectively. The untimely deaths of these men with-
{n a short space of time deprived the project of valuable contributions
which would have been made to this study.

Professor E., Carl Shreve, Department of Civil Bnginesring; has
served as projsct eoordtnaior. and Dr. Fred H. Norris, qugétn§n£f§£f~ ‘
Botany, and Dr, R. E. MclLaughlin, Departmant of Goolq‘y'dnﬁ3q§biti}hi..ffa‘1

have bsen supervising consultants.

Professor Dexter C, Jausson, Jr., Departuent of Civti Bﬁ‘tﬁ.‘fiﬂ‘gAffvf?

was supervisor of f£ield and office work in connectien with the preject. - o
Assisting in the collection of fisld data were Professor Pranklin “obin: -n, B ;
Hivasses Collegs, and Mr, A, E. Coker, now with the Tennesses Daivisien N
of Geology. |

Mr. C. James Dunigan, bopurtu‘nt of Gaoolegy and Geography, analysed
data and, with Professor Jameson, compiled the presentatien en mncro(oo-
metry and contributed to the section on hydrology and hydraulic geometry.
Professor Jameson supsrvised the cartography.

Dr. Norris and Professor Robinson compiled and analysed the f£ield

and asrial photograph data on vegetation and constructed the vegetation

nap.
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Dr. McLaughlin coeordinated the physical sectiens of ths study,
developed the presentation on surface materials, and organised thd ré~
port,

Mr, Thomas E, Young, Engineering Experiment Statien, centributed
his skills to the presentation of graphic material used in the raport,

Mr, William A. Goodwin, now with the Highway Research Board,
Washingten, and Mr, E, A, Whitehurst and members of the Engineering
Experiment Station staff provided technical and clerical services during

the courss of the investigation,
D, Acknewledgments

For cooperavion, assistance, and many courteaies extanded during
various phases eof this study, the 1nvc|tttnt£n;{tcln is espacially grate~
ful to officers and men of the Ranger Department, United States Army
Infantry: at Fort Benning, Colonsl J. A, Meads, Jr,, Lt, Cel, Jehn R,
Pttlpatftck. Jr,, and mnﬁboru of tha sdministrative staff; at the mountain
training camp, Lt, Col, M, R, Dame, Capt, Harry L, F, Ching, and members
of the opsrational staff,

Drs. Peter A, Krenkal and Peter Hoadley, Vanderbilt University,
gave freely of their time and patience in supplying the team with back-
ground information on macrogeometric measurenment during informative
briefing sessions in Knoxville and deserve special thanks. On another

occasion, the team benefitted frem exchange of ideas and experiences

with Dre. Howard L, Mills and Sam Clagg of Marshall University.
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Mr. John Allen and Mr. A. R. Bateson of the »D!.vh:(onftat Forest
Managemant and Development, Tennessee Valley, Authority, Norris, Ternessee,
kindly made available stend location and data used in their 1958 forest
inventory study of Fannin and Union Counties, Georgia.

For advice and guidance on numerous occasions both at Knoxville
and in the study area, a great debt of gratitude is owed to Waterways
Experiment Station personnel: Messrs. J. R. Compton, Warren E. Grabau,

E. E. Garrett, B. E. Addor, and R. R, Friesz, It is a particular
pleasurs to acknowledge the understanding and friendly spirit of co-
operation exhibited by Mr. Garrett throu(hoht the course of thias in-

vestigation,
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A, Topography

1. Physiographic Divisiens ‘
\ Tepographically, the Ranger training area can be divided inte - R

the follewing physiographic divisiens frem south te nerth:

Southern Platsau Section. The inner edge of the Dahlonega
—e -89 O M TR

secter of the Pledment Plateau, An irpegular bencher - .

 opren |

platform lying at the base of the Bius ltqlo'ndogryiin§:5 ﬂ -

J—

3

and intercupted by prejecting spure from it.(Pigure 4K, ©

The plateau-like character is naigtly seen in pQﬂpi@h{é';:  -;‘

o

wiew but hills and meuntains rising abeve the gensral sur= =~

face of 1600-1800 fast and valleys out beléw it tend t&

|y

obscure the fundamantal pattern if viewsd at cless range

p—
e d

(Figure 2 B). This division respresents npproxinntuly'ui
of the total area of study,

F R

Bouthern Mountain Belt, The southernmeost physiegraphic
sxpression of the Blue Ridge Province in the study avea.
The belt terminates sharply seuthward wiéh & high, stesp,
and sinuous escarpment with prejecting spurs (Figure 3 A),

Summite reach altitudes of 3000 feat or mors aleng the

crast which is broken by gaps devalopad 200 feet or more
below the crest., The Tennssses Valley drainege divide ie
located along the escarpment. The high elevatiens of this
section continue northward along the eastern and western




Figure 2. 2. View from Runger camp area toward Conner Mountain, B,

Panoramic view toward Dahlonega.

Plateau surface shown in the distance,
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Figure 3. Southern Mountain Belt, ‘A, View to east of Hawk Mountain along
crest of the Bluc Ridge. B. View tov.ard the north from Hawk Mountain across
Frozen Knob. ' '
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waigline ol the étudy avea (Figusre 3 B), A centraiiy iocated

mountain mass sxtends about five miles northward from Copper. . .. .. .

Gap to maintain a drainage divide between Reck Creek and

the upper Toccea River watershed.,

Intermentane g:g&g. Approximater the central te herthegentral
essction of the study area with a general slevatien ef
1600-]900 feet. The main arteries of the Toccea River .
headwater drainage system convergs uwers or 'lcil-élnﬁi'té_ . :
Ptally inte the basin with valleye cut 200-400 fest R
below She general elevation (n;un 'Y A). S
tributary stream dcv.lopunt has u:tondud the ptri.ut e
of the basin into the flanking meuntains, espacislly g6
the east, uutluu.t. and seuthwest, Numerous nondmcko ”
or inselbarge stand 300 feat te \un than 2000 ﬁnt_ abeve
the plateau-1ike gensral surface (Figurs 4 B), The
mountainous enclesure of the basin is breached in the
northwestern part ¢f the study aronlwhort tbe Skeenah
Cresk floodplain marges with the basin and the Teccea

River flows westvard through a wide gap.

Nerthern Mountain Belt, The transverse ridge sectien nerth

of the intermontane besin, extending frem Wilscet Meuntain
acress Duncan Ridge te Akin Mountain and Mulky Gap. With
sumnits averaging mors than 3400 fest {n elevatien, this

belt forms a sinuous drainage divide with a horth—tlctﬁ(

slope terminated more or less abruptly at the southern
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Figure 4. Intermontane Basin and Northern Mountain Belt. A. Cooper Creek -
Toccoa River valley, Highway 60 (right) at junction with NMulky Gap road, B,

View northwest foward Northern Mountain Belt. I onadnocks or inselbergs of
the basin area in line of sight,
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‘cdga of the Nottely (Hiwasses) basin, The latter sxtends
slightly inte the study area nerthwest of Skeenah Gap
where headwater tributaries ef Skeenah and Young Cane
cresks have narrowed the drainage divide to leas than a
half mile at one point. The relationship of the northern
sscarpment to the Nottely basin, which has a general
plateau-like character with an average elevation of 2000
feet, {8 similur to the topographic distinctiveness eof
the southern mountain belt as it stands above the plateau

section,

2, Relief Development and Trends

The genetic relationship of landforms within the study area was
teated by cemparing the eslevations of 73 topographic highs with corre-
sponding local relief measurementa, A sample of 36 terrain unite drawn
from that portion of the area lying gensrally between horizental grids
48 to 35 hqu an exceptionally high correlation of 71%, On the other
hand, a sample of 37 units from thy‘;rol approximately between grida
39 to 47 showed a less signiffcant correlation ef 31%, A regressien
squation showing the general relationship bdatwesn local relief and
slevation was fitted to thy combined data of all 73 units (Figure S).
This suggests a physiographically df{stinet collaction of related monad-
nocks or inselbergs.

Surfaces in the plateau and basin areas are gently relling and

the lower mountains exhibit subdued and characteristically rounded
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profiles, Steep slopes with reugh surfaces are found in the higher
mountain belts whera linear ridges and spurs predominate, The crests
of the ridges are commonly surmounted by rounded er angular knobs.
Nearly nine per cent of the area lias above 3000 fest and less than
four per cent below 1800 feet. Parke Knob, in the northern meuntain
belt, at 3622 feat is the highest point in the study area, and the
loweat peint, 1537 fest, is located on Ward Creek at the base ef the
seuthern escarpment., Thus, maximum relief is 2083 feet.

0ld alluvium qﬁ various altitudes above the main drainage basin,
‘coincidence of topographic levels (3300-, 3000-, and 2500-foot averages
are striking), strath developmant and dissecticn, and the cemplexity ef
the multiple-ordered drainage pattearn attest to cyclical geomerphic
development of the area over a long paried of tima, '

The phy‘iogrnphtc divisions 1isted above trend in a roughly
southwest-northeast direction. A similar aligument of fold axes, and,
possibly, fault planes, and the develepment of particular roak types in
somewvhat parallel metamorphic senes may be related to the tepegraphic
pattern exhibited in the study area, PFigure € shows the physliegraphic
divisions reughly bounded by the 2500-feet contour line.

Keith (in LaForge, et al., 19253, p, 99) has notad that the
mountains of the Highland Section of Georgia conaist ef two physiegraphic
components, a southwest trending main axis (to which the name, "Blue
Ridge," 1is commonly applied) and nerthwest tremiing extensions ("Cress
Ranges"), The latter are ssparated by major river basins devaloped by

parallel, northwest flowing streams, In this contaxt, the seuthern-
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mountain belt of the study arss would be part of the main axis, and

the northern mountain belt part of a cross rangs.

B. Geology

1, General Considarations

The U, 8. Gaological Eliijay Polic compiled by LaForge and Phalen
(1913) under the supervision of Arthur Keith contains the mest detailed
-geologic informatien available on the study area. Duspite the inadequate
scale to which they are drawn, the general features of the area are
delinsated with considerable accuracy, The more racent U, 8, 6. 8.
QGeologic Map of the U, 8§, (1932) with the Georgia crystalline rocks
_nnntly mapped accordipg to Jonas (1932), the Geologic Map of Georgia
(1939) with the Blue Ridge-Pisdmont rocks mappsd by Crickmay, and the
Geclogic Map of North America (1944) show lesa detail or intreduce
questionable correlation. The supplemental description of +he crystalline
rocks by Crickmay (1952):refines the lithelogic units employed in tha
Ellijay Polio by intreducing metamerphic facies which are distributed
in nearly parallel belts across the Uplend section, Furcron (1933)
has reexamined the stratigraphic and structural relatienships of the
rocke {n the Ell{jay quadrangle but the eriginal interpretation by
LaForge and Phalen is 1little challenged otherwise, Pisld observations
made in connection with che present study are in siwilar accerd.
The rocks of the Ranger training area, lecated in the south.
sastern portion of Ellijay quadrangle, are typical of the Georgis High-

land and Central Upland sectione (Figure 7.A) and correlative crystalline
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balts elsswhare {n the Blus Ridge and Piedmont provinces which are under-

Y ]

gy e aE e

lain by similar rocks and are physiegraphic divisions only, The complexity
of the recks ie a reflection of the multiple origin, great age, and
continuous involvement in the develepmental history of the regien. While
none of these matters are of particular cencern in Ehc pressnt study,

the appraisal and classification of significant gsologic features, such

as the variety and naturs of surface materials and their tepegraphic

-9

sxprassion, necassarily involves SNome consideraticn of genatic factors

and fundamental charactariatics,

2, Lithology and Petrelegy
The rocks of the study area are contained meinly within the

PN

Anicilola belt of Crickmay (1952) ¢see.Figure 7 B). This delt is made

[P e :
+ -— ]

up largely of metamerphic rocks of the Carolina and Roan seriss as de-
fined by Keith and mapped in the older follos. The gneiss and schist
1 facies of the Carelina series cefstitute the deminant lithelegies found

in the study area and to a considerable degres determine the nature amd

extent of surface materials, and the distributien and gecnstry of land-
L3

forms which characterise the area. Secend in importance are rocks of

the Roan asries which are distributed in numerous sheats, etringere, and

lenticular bodies, a few fast te several hundred yards in width and up

to several miles in length. 1In the study area, linear bands ef Rean
rocks. (ses LaForge and Phalen, 1913, plate ?) sounttimes branched and
folded but with a generally southwest-northeast drientation, combine

with £acies of the Carolina ssries to éiovido many of the characteristte
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sgls foaturss pasuliar £o the sauthesstarn half af the sraa. including

all or portiens of the southern plateau, southern mountain belt, and
intermontans basin divisions established in a previous sectien of this
report, The following description of the Carelina and Rean seriss as
displayed in the study ares is included as background and for later
reference as the major cousfiderations of this study are discussed,

Carolina serias, Consists of two facies in the interpretas
tion of Crickmay (19%52): one dowinated by gneiss, the othar
by schist, sach containing the alternate rock type in aub-
ordinate amounts, The gneiss facies is characterised by
squigranular blotite gneiss, fine to coarse~grained commonly
in beds & few Linches thick but grading into massive types,
(Figure 8). The gneiss Ls frequently associated with layered
mica schist and quartsite, usually massive, Quarts, feldspar
(plagioclase and orthoclass), biotite (oriented and unoriented)
and, to a lesser degres, muscevite mica ars the typlcal
minerals, Sevaral accessory minerals often present; somws,
such as apatits, spidote, hornblende, and garnet are locally
and often conspicucusly abundant, The alternating dark
(biotite) and light (quarts and feldspar) gnelssic banding,
in parallel, crumpled, and flow patterns affords esass in
recognition, Interbeds of the associated strongly fissile
mica schist are characteriszed by bictits and, aleng with the
quartsite, form alternating sequences with the gneiss. This
ralationahip reflects the sedimentary origin of these rocks.
Apparent developuant of schistesity nearly parallel to
initial bedding {mparts a laysred appearance to many of these
rocks and results in the preduction ef epecific weathering
characteristice (PFigure 9). The rocks of this series ocour
threug: »at the study area, separately or associated with

the Roan series. Mice and garnet-kyanite gneiseses of the
series doninate the nerthern mountain belt ané the meuntains
forming the wastern enclesure of the intermontans basin and
extending southweetward toward Springer Mountain near the
southwestern corner of the study area, Reprssentative rocks
of the schist facies of the Caruvlina series are centained

in a belt several miles wids, sxtending from the basin of
Cooper Creek in the Ysllow Mountain section in the northe
sastern part of the arsa, paseing through the upper Toccoa
basin in the vicinity of Gaddistown, and centinuing toward
Hightowsr and Winding Stair gaps on the southwest, Although
interbeds of fine-grained biotite gneiss occur, the douinant
lithologies cre muscovite mica, quarte, garnet, and kyanite-
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Figure 8, Gneissic rocks of the Runger area, A, Quarry exposure .S mile
west of Cooper Gap, B. Specimen of biotite gnelss injected by quarte,
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Pigure 9. Schistose rocks of the Ranger area, A, Schist cut by dike near
Margret, B. Chevron folding in schist near Cavender bridge.
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In addition to the rocks of the Roan and Carolina serles, numarous
igneous intrusives are exposed on the surface it various places in the
study area, and locally producs variations in the general pattern. The

more important of these ars 1isted as follows:

-

graphite schists, ranging in coler frem dark to brownish
yellow, depending on relative amounts of grephite presént.
Muscovite~kyanite schist, grading to gneies and centaining
garnet in places, is abundant in the Duncan Ridge-Lickleg
Mountain section of the northern meuntain belt,

Roan series, Primarily a coarss-grained hernblende gneiss
71th gradations to hornblende schist and schistose dierite,
often with inclusions of Carolina series rocks, the Roan
having bean emplaced into the older Cardlina rocks as
intrusive sills, dikes, and stecks prior to or contemporan-
sously with metamorphism (Keith, 1907, p, 3, LaPerge and
Phalen, 1913, p, 4, Crickmay, 19352, pp. 34-37). Hernblends
and layered quarts and feldupar (plagieclase) are the
principal minerals but epidote, ctlorite, biotite, garnet,
apatite, and other accesiery mi.erals sccur in variable
amounts, Metaworphism has resulted in textural changes
rather than wineralegic alteratien and the igneous erigin
of thevs rocks seems well establishad. The Roan reoks are
generally conformable to the surrounding Carelina sthists
and gneisses with which they are asseciated in the banded
wmanner described abova, Soil develepment and tepegraphic
expression in areas underlain by rocks of this ssries are
often recegnizable and definitive,

1. Especially in the southern mountain belt and particulaily
along the crest of the escarpment, pegmatite dikes from
& foot to 500 feat in width have been injected mainly
into the Carolina gneiss and schist, less frequently in
other rock types (Figure 10 A), Peldspar, coarse~ '
grained quartg, and wuscovite mica (biotite lscally)
are the principal minerals. The strike of these dikes,
which are conformable with the ceuntry rock, trends
prevailingly te the northeast with dips ranging from
40® to 75% in a seutheast directior (Purbren and
Teague (1943, p, ).

3. Intruding areas of ths Rean gneies parallsl te folia-
tion are lenticular bodies a few hundred €est acress
ard less than a half mile in length composed ef ultramafic
rocks containing serpentine, olivine, and pyroxens,
with magnetite ot biotite sometimss present., One such
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Figure 10, Intrusive rocks of the Ranger area, A, Pegmatite dike south of
I Ward Creek, B. Granite gneiss near Frick Creek on Three Forks = Winding
Stair Gap road.
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gone extends from Sarah in the southeastern portion of
the study arsa down tha valley of Cane Creek south of
Cane Creak Gap near the southeast border of the area.
Other occurrences have besn reported from south of
Cooper Gap and along the south-projecting spur of Long
Mountain (LaForge and Phalen, 1913, p. 5).

3. Intruding large areas of both Carolina and Roan (gneisasés,
wholly engulfing or replacing them in places, are
granitic plutons. In the study area, a strongly gneissic,
biotite granite (Lithonia-type of Crickmay, 1952, p. 42)
gneiss is found exposed particularly in the higher
mountain masses (Figure 10 B),

4. Another granite biotite gneiss characterized by extrems
distortion of biotita-rich and quartz-feldspar-rich
bands is occasionally found intruding the gneiss facies
of the Carolina series. This may be the types referred
to as injection gneiss by Crickmay (1952, p. 45) and
others.

The rocks of the study area are among the most complex to be
found anywhers. They have undergone many changes in form and position,
having been folded, faulted, cruahed, and greatly metamorphosed.
Mechanical deformation, chemical reconstitution, ‘molecular exchange,
and petrofabric alterations of one kind or another accompanying such
changes have led to increased susceptibility to agsnts of wﬁathcrlng.
Over a large portion of the area, therefors, deep weathering has reduced

the original rocks to remnants and structureless massae.

3. w.athcring

In an area with an average annual temperature between 50 degrees
and 6C degrees and a minimum of 60 inches of rainfall annually, a
condition which is likely to have obtained for a considerable length of
tima, the rocks of the study area reflect a long history of exposure to
chemical weathering or decomposition. The stresses and strains of their

structural and metamorphic involvement have reduced their resistance
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to the agents of weathering, especially circulating ground water, carrying
dissolving acids or acting directly in solution and hydration processes.

The inclination of layered or non-massive gneisses and schists
and intruslve dikes aend sills, and the development of cleavage, schistosity,
jointing, and fracturing have contributed largely to the deeply weathered
condition of most of the rocks of the area. Thick accumulations of
saprolite, characteristic of much of the arsa, provide a measure of the
depth to which weathering has extanded, in some cases up to a hundred
feet or more.

Massive igneous and metamorphic rocks commonly display exfoliation,
sheat jointing parallel to the surface which results from the differential
release of confining pressures as overburden is reduced in mass or weight
(Figure 11). This physical phenomenon likewise contributes to the influence
of penetrating water and decay solutions but because it is a near-surface
davelopment effects do not ;xtond to the great depth seen in areas under-
lain by layered rock, A mgjor result of exfoliation is the production
of rounded profiles. The more granitoid biotite gneisses of the study
area typically display this type of weathering and, in many cases, dome-
shaped landforms have resulted (Figure 12 A). In contrast, slongate ridges
with angular ledges appear to be more common in areas underlain by the
layered schists and gneisses.

In the study area, the weathering and topographic expression of
the Carolina series of rocks is related apparently to facies development
within the series and therefore to the minaral composition of the rock

types. The gneiss is found especially in the high country above 2500 feet
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Figure 11, Exfoliation in Carolina series biotite gneias, A, Old quarry

exposure on Highway 60 balow Woody Gap. B, Closeup of sheet joint=
ing west of Ccoper Gap,
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Figure 12. Linear ridge and rounded knob topography in the Ranger

areca. A. Knob development in the norlth central section.
mountain belt in the vicinity of Hawk Mountain.

B.

Southern
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forming mountaine and ridges, peaks, and spurs (Figure 1% B)., Weather-
ing is generally deep. Large outcrops ars not partleul‘rly common and
90lid ledges ars rare except on the stespsr slopes and along streams
(Figure 13 A), 1In places, residual boulders and masses of large diman-~
siong stand out above the general surfaze as less resistant material
has been washed out around them, The most prominent occurrcnces of
this feature are found near the crest of the southern mountain balt,
sspacially on the high-angled, south-facing escarpment and ite pro-
Jecting upurs (Figure 13 B). This particular surface feature is con-
sidered further in tha section dsaling with microgeometry. 7

The inclusion of highly resistant garnet-kyanite gneiss in the
Carolina series from Duncan Ridge in the northarn mountain belt to
Springer Mountain near the southwastern corner of the study io.rolpon-
sible for sows of tha highest relief in the area with many protruding
ledges (LaForge and Phalen, 1913, p. W). Ultrnmaflc and granitiec
igneous injections into the Carolina series have intreduced resistant
masses which assist in maintaining the high relief. In ‘many places
whers the series is exposed, the more resistant mica schist tends to
obscure ths actually wider occurrencs of biotite gneiss which is re-
duced to residual clay and outcrops are rare.

The resistance of Roan series gneissas and schists depends to a
large extent on the presance of silicecus laysrs which produce massiva
ledges and a blocky residuum, On the whole, howaver, the Roan rocks are
less resistant and depressions are formed batween large masses of Carolina

gneiss which the Roan intrudes, It appears likely that several of the

T TR |




Figure 13. Typical gnciss exposures and weathering in the high mountain sec-
tions. A. Outcrop on steep northeast side of Penitentiary Cove. B. Boulder
development on top of Black Mountain,

30
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major gaps in the southern mountain belt develoeped in this manner,

In the southern third of the area, particularly aleng the summit
and south-facing flanks in the southern meuntain belt, weathering eof
pegmatite dikes, lensss, veins, and massas, mestly intruding the Carelina
gneisses and schists, produces clay bodies with more resistant gquarts
lenses and layers protruding. The dikes often contain muscovite mica,

In thess occurrences and elessvherse throughout the area, narrow stringers
of quarts remain in the midst of large masses of saprolite following
nearly complets weathering of associated rocks and the removal of
soluble minerals (Refer to Figure 10 A, page 24),

The weathering of rocks in the study aresa gensrally follows a
pattern based on the relative abundance of key minerals, Rocks high
in felepars; and carbonates (granites, ibictite gnelsses, and intermediate
types) and hornblende (diorite, gabbro, hornblende gneisses and schists)
are less resistant to erosion, Conversely, the lower the centent of

these minerals and the higher the content of quarts and uica, the greater

is the resistance te weathering.

C. Pedology

1. Boil Types and Distribution

The soils of the study iroa are included £n-pnrt in sofl survays
of Fannin County (Phillips, et al., 1926) and Union County (Miller, et al.,
193%0). The soils of Lumpkin County have not bsen mapped. In the Fannin
County survey, thirteen soil types {n nine series are described, plus a

category, "rough stony laud," for areas with 15-90 per cent exposed surface
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covered with stones and boulders, The latter category and seven typol
in five of the series are rejresented in the ?nnnln County portiun ot
the study area, In the more recent and detailed Union County survey,
mors than 50 types and phasas within 20 series are mapped, 30 types and
phases within 15 of the series occurring within the boundaries ef thes

study area, Porters, Balfour, Rabun, and some Talladega soils occur at

the higher elavations (sbove 23500 !oot). the P’rturl type boin| thn e
mest continusus and widely distributed of. all types. At the 1.'.'

upland elevations, Fannin, ldn.yvil;o. Hnytlvgl;q, ugpg:gh!q,“gn"

Talladega soils ars typically develeped on thy’ﬁflli‘dhh khdﬁi?otﬁthn
intermontans basin, At the nur;in of the i{ntermentans bnltn. Tulqutton
and Tate colluvial soils sceur at the base of soné knoba and rid‘cl. , '“'“"
Terrace soils of the Altavista, State, and Wickham typea are Iocully; '
developed. Alluvial soils, some undtttoronttutod. othorl alligncd to
Congares, Transylvania, and Toxaway types, ara alstributed dtloonttnuoully
in the bottom lande Alon. the streams, Diverse origins and htueortoo

have resulted in a highly complex pattern of distribution for the betten
land types, espacially noteworthy aleng the Toccoa River and its tribu-
taries between Gaddistown and Cavendar Bridge, 8eils assignable to

Cecil-Appling types occur in the pledment sectien,

2. General Characteristics of Seils
A
It 1is beyond the scope of the present repert to exasaine in detail
the individual characteristics of tha great variety of solil series, types,

and phases noted above, Howaver, in order to present a somewhat comprehensive
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review of the surface materials present in the area, a consideration
of general features of the soils {s given in the following paragraphs,

Thres major categories of soils ars prasent in the atudy area,

< ot GRS 1 B T A

PR P Py R e FE S DO

Technically, these soils would be classified as Gray-Brown Podzols,

PES

" on

Red and Yellow Podgols, and Lithosols (U,8.D'A. 1938, 1951)., The

azonal soils of the latter group range from "tough stony land"” occurring
at the highest slevations where slopes of 60% or mora are comnon to the
alluvial soils developed along the f£lood plains of the Toccoa River and

fts msjor tributaries,

The Gray=Brown Podzels are the most continuous and extensive soils

in the area and axcept for occasional lithosol patchas occupy nest of
the upland sites above 2500 feet on the average. They are characterised

by organic mats, thin, gray Ay horisons, and yellowish- to reddish«brown

P

B (subsoil) horisons, Physically, these soils are generally friable in

et S I R PRSP, JER R I ST W T

¢ consistency and loamy in texture, silty or sandy at or near the surface,

mors clayey below, Derived from the typical gneisses, schists, and iy

granitoid rocks of the study area, the physical characteristics of these o

residual soils are a reflection of the persistence of original minerals

and the alteration and decay of others, Most noteworthy is the presance
of mica flakes, principally muscovite, which have persisted from the

original feldspars, Biotite mica, common in unaltered rock, is lass

k]

resiutant but occasionally persists in altered form as "vermiculite"

*

(Denison, et al., 1929, p, 2)., More often, the biotite has baen weathersd

to kaolinite, adding to the clay fraction of the soils along with that

gy pany PR
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derived from the feldspars, squally abundant in parent rocks of the
area,

The Red and Yellow Podszols differ from the Gray~Brown type in
degree of laterigation or inclusion of laterite materials. Mors than
one cycle of development Lis apparent, While the underlying rocke are
similar to those elsewhers in the study arsa, thess socils tend te be

sandier, coarser-textured, strongly lcuohod. and cuppnrnttvnly.l.w in

organic matter, HMeavy, red, yellew, or mottled clay subseils dri’ﬁﬁc{:'“

rule and erosien has exposed them in many plcooo. south ot tho seuthe

nnuntatn belt, thesa seils occupy piedmont sites ;on.rally bclow-,OOO‘.“

feet, Along the crest of the escarpuent they ocour in ;lpl only. !or»~c~

exumple, Cane Creek Gap and at ths head of McAiry Creek near Goech Gna. o

In the north central and northesastern sections, they are found nonth'a
of Mulky Gap between Spencer Knob and ¥ildcat Rnobi north of Shope Gap;

in the vicinity of Jones Branch along the road to tha Toccoa FOt.It

Experiment Station heading northeast of Baxter; just south of Baxter; -

northeast of the C,C.C, campsite; and along Williams Creek, Most of
these locations are above 2500 feet, In the lower uplanql (between
2000 fest and 2500 feet, usuully), these solls are distributed tﬁ two
genaral regions of soms extent, Along the Forest Service road passing
through Gaddistown, they occur semewhat parallsl to the Toccoa River

and along the lower courses of many of L{ts tributary streams (Mauldin,
Cochran, Frank, Davis, Griszzle, and Headtown Cresks). The secend regien
includes Dunagan Mountain and the S8kesnah Creek valley; the area north

of Coppar Creek to ths south snd of Licklog Mountain and weast to Margret;
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and along Rock Creek north of the Trout Rearing Station, all of thasc
locations lying in the north central and northwestern part of tha study
area, Two smaller Red Podzolic sections are located south of Barah
along McAiry Crick to the southesst, and parallel to uppsr Youngcane
Creek drainage on the north-facing slopes of the novthern mountain belt,
In general, the Red and Yellow Podzols are characteristic of the inter-
nontane $aoin and bordering uplands, enclosed by and usually at lower
elevations than the Gray-Brown Pedsels. In both higher and lower upland
sites, these s0ils originate from gneiss in some places, from schists

in others,

Conaidering the soils of the Ranger area from a lithologle peint
of view, che Carolina seriss schists break down rapidly due to ths
inherent nature of such rocks but total decomposition Lia slow. 8urface
layers of soilas derived from the achists are often extremely micaceous
and contain numerocus small fragments of undecomposed rock, 8ubaoils of
blotite-muscovite schists are generally brown to red and sandy, Biotite
mica schists produce rad clay subsoils, The inclusion of other minerals

such as kyanita, graphite, and sillimanite usually result in lighter,

—

buff to gray subsoils, locally with considerable clay. These are well

exhibited in the northern mountain belt. 1In the Ranger area, it can

i k)
i

be observed that schists with original bedding planes and parallel

schistosity oriented horizontally are overlain with thinner eoils than

[ o ]
1 [

those with angular orientation,
The gnejases, such as the common Carclina biocite gneiss, and

granitoid rocks contain more soluble wminerals, particularly fsldspars,

i Py pone
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As a result. b risr, desper soils are formed, typically with red clay
subsoils, 1 .. ellow occasionally. Garnet-kyanite gneisses assaciated
with the Carolina series are extremsly resistant to weathering and at
the highest elevations of the northern mountain belt and along the western
margin of the area develop the thinnest scils, 8urfaces are liberally
strewn with resistant boulders, In general, however, gueissic outcrops

tend to bs under-represented as compared with schiste.

The Roan series gneisses and schists typically preduce distinctive
dark red (sometimes dark to yellowish-brewn) clay seils which are ameng
the deepest soils found in the study area, As Ls characteristic eof
amphibolitic rocks, weathering quickly removes the hornblende and alters
the feldspars. Roadcut outcrops display rectangular remnants abeut
the siza of building bricks,

80il formation over the larger pagmatits dikes produces blocks
ot roniotnnt vein gquartz scattered about in heavily micaceous sandy
sofl, Swall detached mica bocks are occasionally found in euch soils,
Perhaps the best display of soils of this type is aleng the crest of
the southern mountain belt escarpment.

In general, most of the soils of the study area are fine- to medium
textured and well structured, These features, along with an abundance
of organic matter for the most part, arte conducive to moisture absorption
and retention, Medium to well develeped internal drainage appears te
be the case for a large portion eof the area, Moderately friable te crumbly
surf>ce soils and subsoils are most cemmen although loese (noncoherent),

compact, and plastic sxtremws are found in a number ef situations, The
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reddish-brown soils of the knobs and hills of the intermontans basin
tend to become redder, denser, and more plastic as depth increases,

In the higher uplands above 2500 feet in the southern and northern
mountains belts, the residual soils may be less than two feet deep in
gneiss end granite areas strewn with many large boulders and smaller
rock fragments, 8oils of similar depth overly weathered mica schist
in the northwestern part of the area in the uplands bordsring the
Toccoa River-Skeenah Creek confluence, On the summits of the linear
and lfcuato ridges in the southern meountain balt north of the escarpment,

soils extend to five to eight foet depths abeve granite and hornbiiﬁl.

gneiss bed rock,

In the lower uplands below 2500 feet in and areund the inter-
montane basin, depths to weathersd micaceeus schist vary from twe feet
to five feet, reaching eight feet in areas underlain by granite gneiss,
such as those bordering Grizzle Creek and Cavender Ridge on the north,
The deep thicknesses of saprolite in many places, especially iﬂ ths lower
uplands, have been discussed in a previous section, 1In these situations,
depths to bed rock may be as much as & hundred fest,

Colluvial deposits along the basés of slopes are judged to range
from about three feet toc eight feet in depth., Extenaion of such deposits
over alluvium and other materiils makes determination of depth extremely
difficult, i{f not imposaible, in places. Colluvial deposits nccuﬁulatod

in the high elevation gaps appear to thicken toward the centers of the

gaps to unknown depths,
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In the bottom lands flanking the streams of the arsa, normal flood
plain or vulley-flat alluvial associations have accumulated through
flooding aided by sheet wash from the slopes. The surface material
probably overlies older channel-fill and lateral accretionary deposits,
Relict features of the parent material are preserved in many cases.
Where they could be measured somewhat accurately, the bottom land soils
averaged around chree feet in depth. Disconnected patches of alluvial
material occur along the upland portions of some of the atreams. §uch
doposits have been regarded as older alluvium, some perhaps dating from
sarlier geomorphologic cycles. Among the alluvial soils of the bottem
lands are the poorest drained and least developed morpholegically. On
the other hand, old alluvium along principal tributary atreams displays
fair to good subsoil differentiation (Figure 14 A).
Road cuts and stream dissection expose terrace deposits in

sevaral places, particularly along Littla Skesnah and Skeanah Creeks
in the northwestern part of the Ranger area (Figure 14 B), and to some
sxtent along Rock Creek and the Toccoa River, There are at least two
terrace levels, one within 25 feet of present stream elevations and
another, older, level up to a hundred feet above. These are neither
cont inuous throughout the area nor of cqual development. Rounded
quartzite sand and gravel layers with some boulders, reached at around
six feat £rom the surface, are common to all these terrvaces, with depth
of soil above the coarse material being half that figure in many cases.

The typically yellowish subsoils of some streams terraces in the inter-
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Figure 14. Alluvial soils. A. Old alluviun in velley southof C. C, C,
campsite. B. Terrace along Skeenah Creek Valley northeast of Salem
v Church,
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 montane basin are combact when drv and plastic when wet. Remnants of

the higher terraces are heavily dissected and redder in color.

3. Humus Devalopment

Owing to the cooler temparatures prevailing in the uplands,
coupled in some cases with the nature of the materials involved, the

accumulation of plant residues in portions of the study area has become

a pronounced feature. While not strictly considered as part of the
solum by some definitions (U.S8.D.A., 1951, p. 176), the thickness and

araal extent of thaq fresh to partly decomposed plan: debris is an impor-

tant consideration in describing surface materials in the arsa. Further-
more, as the vertical dimensions of such materials en masse and indi-
vidually increase, features of microgeomstric significance emerge.

At 30 sites chosen for vegetation sampling (see Plate 10), the

thickness and site coverage of the Ay (F) layer of partially decomposed
but identifiable organic matter and the underlying A1, (H) layer of
humus wers calculated and observations were made concerning the nature
of the material. Whers pressnt, Age (L) accumulations wsre noted,
especially if containing meterial of large size., In the following
tabulation of data, the sites are grouped into geographic and, as

nearly as possible, physiographic assenblages.

Elevation Thickness Per ceant Thickness
Site Interval F (inches) Cover H (inches)
1. North Central
section -
valleys of
creeks flowing
south from 67 2250-2500"' 0-4 85 0-¥y
northern
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Elevation Thickness Per cent Thickness

Site Interval F (inches) Cover H (inches) l
mountain belt: 65 2000-2500" 1-2 50 I3
#67 - laurel

leaves, twigs,

barks, logs (10%

coverage).

#65 - scattered

leaves and twigs.

i
i
i
I
|
! 0ld pasture area.
i
1
|
!
[

—
. o N ﬂl
- ’-uih"-' .Ll .

1I. Wastern border
section - along 36&37 2000-2500' -5 100 1
Rock Creek: 68 2250-2500' 1-3 100 -1
#36 - holly,
hardwood, pine
twigs, decayed
logs.
#37 - pine
neadles, twigs,
decayed loga.
#68 - BO% pine
nesdles, twigs
and limbs (35%)
plus grassy
spots; 2' boge

! in creek.

I11. Northern slope
of southern 22 2250-2500' 0=4 60 0-2
mountain sec-
tion - south of 16 2000-2500" O=8 00 0.2
Coopar Gap and
near upper Toccoa
River headwaters:
#22 - laurel leaves

!: and twigs, hemlock

needlae.
#16 - leaves, twigs,
pine nesdles.

IV. On or near crast
of southern 66 3250-3500' 2-3 100 1
eacarpment:
(wast to east) 24 2750-3000" 1-5 98 1-2
#66 (Puncheon
Gap): leaves, 23 2500-2750"' 0-6 60 0-1
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Elevation

8ite Interval
twige, ferns. 19 2750-3000'
#24 (West of
Horse Gap): 8 3250-3500
hardwood leaves,
twigs, 10 3000-3250
decayed logs., 12 2750-3000
#23 (8outh of
Horee Gap): 49 2750°
undifferentiated
leaves and 35 2750-3000'
twigs,

#19 (Boutheast

.of Horse Gap):

leaves, twigs,
limbs,

#8 (Summit Cenner
Moutitain) :
Hardwood leaves,
twigs, limbs,

#10 (East of #8):
undiffersntiated
leaves, twigs,
limbs.

#12 (Cooper Gap):
oak leaves, twigs,
other hardwoods
debris, logs in
late decay stags.
#49 (Justus Gap): .
90% pine needlas,
10% oak leaves,

twigs,
#35 (Long Mountain
sunmit) : oak,

laurel leaves, twigs,
bark, logs,

Southesast flank

of Conner 4 2000-2250'
Mountain - aleng

road: 5 2000-2250'
#4 (Southeast of

road): 2250-2500"
pine needles,

twigs; laurel 3  2000-2250°'

Thickness
F (inches)

15
0-3

0-2
1-4

2.6

1-3
0-3
0-8

0-3

rer cent

Cover
65
90

50
100

90

100

100
20
35
45

42

Thickness

H (inches)
1-1}
1-3

3-2

1-2

1-1}
1-1%

3-2

0-1

0}
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VII.

Elevatien Thickness
Site 1Interval F (inches)

leaves, twigs
under clumps,
#5 (Near #4):
oak twigs and
logs,

#2 (North of
road): oak
leaves, twigs,
#3 (South of
road): pine
needles, twigs,
bark, logs,

South-facing

slope of

southern 9  3000-3230° 1-6
mountain secw’x

tion: 7 2500-2730+ 1-3
#9 (Southwest of

Cooper Gap): 11 2500’ 2-5
undifferentiated

leavas, twigs,

logs,

#7 (East of -

Cooper Gap

road): oak

leaves, twigs,

decayed logs

(some chestnut),

#11 (Half way

between Justus

and Cooper Gaps):

hardwood leaves,

twigs, logs,

Stream valley,

southern moun-

tain _ 31  1750-2000" 0-6
belt escarpment- '

Etowah River 30 1750-2000° 0-4
Valley northwest

of Zion Church: 1 1750-2000° 14
#31 (Near head

of river Colv

valley): 13  1750-2000' o4

Per cent
Cover

100
98
100

85
50
100

78

e

43

Thicknass
H (inches)

0-1

0-1

0-1
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Elevatien
Site 1Interval

pine brush

piles, slash 14 1750-2000'
#30 (Northeast
branch valley):
hardwoed lesavaes,
Pine needles,
twigs, brush
piles, stumps,
logs.

#1 (Near Mt, Zion
Church): oak,
pine twigs,

#13 (North of #1):
hardwood leaves,
pine needles,
twigs; decayed
logs.

#14 (Northeast of
#1): pine .-
needles, twigs,

VIII. Near base of the

southern 48 1500.1750"
escarpment: 41 1500-1750"
#48 (Camp

Wahsega, south-

east of Ward

Creek): hard.-
wood, pine, laurel
leaves, twigs;
20% cover of de-
cayed logs and
twig clumps,

#41 (Northwast of
Hidden Lake):
8lash brush,
limbs, twigs,
pine needles,

‘nickness
F (inches)

1-1%

1.4
1-4

rer cent
Cover

100

100
100

b

- s e
iniCRnsEs

H (inches)

At some of the sites described above, the range in thickness shown

for the F layer results from the absence or paucity of such materials in

creek beds and on steep or washed slopes, and ths development of thicker
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sccumulations against logs, tres bases, and the liks, It was noted in
the survey that within the boundaries of at least a thiid of tha sites
examined, 90-100% of the surface litter was burnable, In a shért time
after a rain, the P layer proved te be at laast 50% dry in the sites
along the southern escarpment crest but at one site, on the scutheast
flank ef Cenner Meuntain, thea F 1lyar was wet nine hours after a rain,
At the site near Mt, Zien Church.'clolo to the base of the escarpment,
40-50% of the layer was dry eight heurs after a rain.

The sites along the crest of the escarpment and the upper slopes
have the thickest A) layers on the average; howaver, as expected in
podzolic soils, this layer is ralatively thin (ca. 2%) {n all cases.
Mineral soil exposure is comparatively uncommon in these same sites.
It does occur, however, in all but one site on the northern aloﬁo of
the southern mountain belt and along the southeast flank of Conner
Mountain, related in all probability to the concentration of meisture
and consequent runoff, mainly as shest wash.

Mor, mull, and duff mull humus types (Walker and Perkines, 1958,
pP. 9; Hoovar and Lunt, 1952) are represented ameng the sampled sites
in an 8:15:7 ratio. In sites where the humus could be claseified as
mor (pine atand) type, the A; layer is scarcely more than an inch
thick on the average when present, whereas the same layer in the sites
having the mull (hardweod) type is nearly 2§ times as thick. 1In sites
where the duff mull bhumues type, with an admixture of pine and hardwood
debris, is developed, the A, layer ressmbles the mor type in thickness

and the A; layer approximates the mull type.

U U UNUUSIOUIIUIE DRPEIEL . .
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At the Ceopar Gap site, where the identity of mull humus appears
unequivocal, although a thin A,, layer is developed, it was observed
that the humus layers were dry a shert time after a hard rain. This {s
in sharp contrast with the slewer infiltration rate threugh mer type
humus (Walker and Perkins, 1958, p. 35).

Thoss sites having the thickest mull humus layers are located
at tha higher elevations abeve 2500 feat. This is prebably related te
slower decomposition as a result ef ceoler upland temperatures. A .
possible bearing on the censistency of lower soil horizone with a high
clay content may follow since plasticity is increased by the inclusion
of released organic colloids (Grim, 1950.'p. 10),

Prom the standpoint of pedestrian trafficability, an important
considsration in Ranger operations, the extent and nature of the humus
layers in an area such as this one would appear to be a matter of some
significance., Within a vertical range extending from absence of humus
cover through surface layers a few inches thick to brush pilles and logs
measured in feet are the means of negetiating a topographically diverss
terrain with both maximum and wminimum efficiency., At ens axtrems, debris
e microgeometric dimensions are encountered as will be discussed in a
later section, At the other extrgeme, the combination of shallow soils,
hsavy subsoils, high relief, and ceneiderable precipitation has breught
about the complete removal of top seil. Such truncated profiles are
common in the area and where sxposed on the surface creats extremely
difficult situations in terms of movement, Humus cover modifies thess

conditions to a great extent,
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The influence of different types of humus on profile develepment
results in variable subsurface cenditiens which in turn may be relevant

to successful performance of a given military mansuver,

4, Cone Penstrometar Tast

A cons penetremeter test of seils trafficability was made at

vegetation sampling site 52 (See Plate 10) at ene peint during the

field inveatigatien.

the results of the test are presented here to illystrate this webility

factbr at one of the more difficult environmental situations encounterec

in the study area,

CONE INDEX

Station
]

8ite 52, near Mauldin Creek
2/10 ni, W, of Porast Bervice
(Gaddistown) road, 8W
of Cooper Gap; 2300 ft,
elevation,
Description: Alder thicket and
swampy area,
Ay ~ 1-2" (damp grass & leaves)
Aled-1"
Al - 3"
Seil soggy and wet with much
partially decayad humus,

If an adequate sample was taken and a cemparisen with available
data (Dipt. of the Army, 1959, Table I) is justitied, nearly all cene

index values fall within the B (inorgsnic clay of high plasticity, fat

clay) soils group range.

on July 30, wminimal velues may have been recorded, and relating wet

O e L L N,

Altheugh testing by this msthed was net centinued,

Averages: 57

Rowever, because the sampling was performed
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seasen trafficability characteristics te the soll conditfons at this

site without adjustment of these values is probably not valid,
D, 8urface Composition Summary

1, Classification g£ Mgtarials

a, Introduction. In previous sections, & primarily descriptive,
largely qualitative account of surface materials which contribute impor-
tantly to the physical environment of the Ranger area was presented,
mainly for the purpose of establishing the range of variation in such
materials, Despite the obvious diversity and complexity encountered
in the area and revealed by the survey, an attempt has been made to
reduce the magnitude of types and considerable technical detail to a
lingie descriptive system,

As a result of particular emphasis or special interssts, systems
of classification have arisen from the study of surface matsrials which
perhaps sarve the needs of those similarly concerned but are of limited
utility outside the field of application, Furtharmore a profusion of
technical terminology, often arbitrarily defined, liwmits the practical
use of information so complied, A coumparison of soile and geologic
maps of the same area based on different systems oftan shows little
correspondence sven though the object of interest is of the same
fundamantal composition to a large degree, and soil formation and
weathering of rocks are inseparably associated.

Burface materials, such as rocks, no less than their biological

counterpartes, are products of evo: 'ion and environment. The analogy
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may ba carried turther {n suggesting that the problem of achieving a
single system of classification for surface materisls is, in effect,
a problem of synthesizing evolutionary and acological detail arising
from several arsas of emphasis. There is a close simiiarity here to
the problem of integrating the separate matters of concern in bio-
grography as outlined by Danssreau (195la,pp., 5-6), and many of the
matters appear remarkably corrslative when viewed in the context of
the ecosystem, Among these are genetic composition, geographic
distribution, topographic limitations, unit or association response to
environmental factors or fluctuations in them, structure and composi-
tion of association, ralationships to other associations differently
organized, and effects of man's activities,

b, Systematics, After examining and snumerating by standard
(i.e,, "classical") methods the various surface components present
in the study area through spot sampling and reconnaissance, predict-
able "bahavioral' patterns with respact to weathering and reliat
emerged. These could be used in extenéing the survey further through
extrapolation, However, in order to eract a classification system
based on thess observed characteristices but dasigned to satiay the
objectives of broader utility und, perhaps, ultimate quantificatioen,
it appeared to be necessary first of all to define or redéfine certain
parameters. Most of these were involved in the concept of '"surface”
iteelf, about which the following observationas are judged to be

relevant in the study area:

Y
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In an area of high relief, surface axpression i{s as diverse
as the topography, a matter of ilmportance in the present
study, since all aurfaces regardless of inclination are
significant in the Ranger operation. Trafficability problems
of the Rangers extand from massive outcrops exposed on

high angle slopes to incoherent deposits accumulated on
reduced slopes, Differential weathering, stream dissec-
tion, mass movement, and mass transport have contributed

to the diversity of surface slope and materials.

Although the materials involved in surface composition

may be described within fairly discrete categories (rock
types, soil types, etc,), the surface expression :
of these materials varies according to the nature of

the exposure, As discussed in a previous section, meta-
morphic rock types dominate in the Banger area. The
uniquenesa of these rocks resides in their megascopically
recognizable parallel fabrication giving rise to folia-
tion or schistosity, Other forms of cleavage, some inclined
to bedding, others psraliel to it, and cross jointing or
tension fractures arebtharacteristic of these rocks, As a
result, bedding surface, tangential, axial, and transverses
plane exposures of these rocks en masse display rather
differant features (See diagrams in Cloos, 1946, p, 19 and
Grant, 1958, p. 43), Reaction to weathering, pattern am
form o° weathering, and development of soils are ralated
directly to the typs of surface expossd, For example,
thin soil or none on an exfeliating surfacse may be-one
view of a granitoid gneiss, while a dblocky, somewhat ledgy
surface devealops at some angle to ths other,

In characterizing aurface in the Ranger area, ths vertical
dimension (i.s,, perpendicular to the lithosphere-atmosphers
interface) {s perhaps the moat Lumportant, critical depth
depending upon the nature of the material fnvolved and/or
topographic position. This profile i{nciuvdes soil horizone
and humus cover where developed, The lower limit (base
level) of consequence in this physingnomic view is variadble,
For the more resistant rocks, such as the gneissic and
granitoid types lying at or near the surface in the high-
land sections, the lower boundary of internal fracturing,

or of the zone within which the inner surface (Penck, 1953,
p. 47) is developed, may be regarded az such, whereas in

the deeply weathwred rocks, the water table defines the

base level, The extent of development is a function of
elevation, slops, maturity, and related factors involved

in weathering and denudation. Normally, profile thickness
decreases with increase {n slope and denudation, and increases
with decrease in slope and increase in depth of weathering.
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Cohesion of materials increases 1ln LMPOrtance With i1ncraasse
in slope. Stability of the profile is a measure of relative
mobility which, in turn, deapends upon the nature of the
material or its component parts, For example, & number of
unconsolidated deposits are already mobile in the unweathered
state, or become so {in contact with water (Penck, 1953,

P. 75). The role of vegatation in maintaining the profila
and adding to it is obvious; the role of man in altering or
destroying it needs no elaboration.

o T B )

The system developed to classify the wide variety of surface

G o

materials present in the area is essentially lithologic in character

with major emphaais placed on response to weathering and relative move-

ment., Technical and additional descriptive details concerning special

' eac|

features of many of the types included in the system can be found in

the previous sections, The system is described as follows:

A, Hard Rock Surface - Divided on the basis of massive, bdedded

- (foliated), or complex structure, the latter
consisting of a central mass overlain

by thick arching sheets, Massive types

are gneissic to granitoid and occur

7 typically above 2500 feet, Bedded types
i are schistose mainly but may be gnaissic,
While not confined to any elevation rangs,
i the schistose types are more commonly
[ seen at the lower alevations, They are

typically angular and ledgy, often foldad

- and faulted, and produce the brighter
colored soils. The complex typs appears
to represent an intrusive pthase,

i" B, Loose Rock Surface -Divided on the basis of implied degrese
and agency of movement or transport,
Basically, this {s the regolith of
Merrill (1906, p, 287) and includes
residual and transported subdivisions,
specifically saprolite (Becker, 1893,
p. 289), gap and slope colluvium, and
atream alluvium (old and newer flood
plain alluvium, and terrace deposits).
Unconscolidated (incoherent) material for
the most part, components range in sice :
from gravel and coarse sand to silt and

JURY

[
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clay, often in wixtures. Occasional
resistant fragments, cobbles, pabblas,
and cemnant dike stringers are found
locally, This materisl is found in gaps
in the linear ridgee of the mountain
belts, along stream courses and neat
bases of slopes at the lower slevations,
and in deeply weathered northeastern and
northwestern portions of the area,
oécasionally elsewhere.

C., Combination (Mixed)

Surface ~ Conaists of mixtures of A and B categories
above with arbitrary percentage limita-
tions. Produced by differential and
ertensive weathering of A types but to
a lesser degree than any of the B types
so derived. This surface is highly
variable within short distances and is
characteristic of intarmediate elevations
along the outer margin of the central
basin sector,

86{1s are included in all of the categorius listed above, Azonal
soils with little or no merphological development are associated with
both the hard rock surfacea and recent alluvium of the bottom lands, at
ths two extrewmes of relief, Zonal soils are included in other surfaces,
the Red-Yellow podeolic soils in the loose rock and combination surfaces,
and the Gray-Brown podzolic soils in the hard rock surface and to some
extent in the combination surfaca, Truncation of soil profile is common
in the loose rock surface compossd of saprolite, Humus cover may be
present on all surface typss in the manner discussed in a previous section
of this report,

Recognition of rock types to comply with the system requires
familiarity with gross characteristics only despite the complex mineras

logic and petrologic variation described previously, Even so, in
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orystaiiine beits Of this type, gneisses grade iniv schilsis oii Lhe ne
hand and into granitoid igneous rocks on the other, often imperceptibly,
so that divisions lrc_arbltrary in many cases, Furthermore, rocks of
diverse types mottmoéphoand under a similar environment commonly appear
similar dus to convergence to a homsomorphic typa (Crickmay, 1936,
pp. 1386-1387).

Further refinements to the system could be made by including
textural, mineralogical, and other variations., As indicated in the
wapping legead below, color can be used to differentiate among certain
typss and this is turn suggests zonal characteristics related to drainage

and chamical redc.ions.

2. Distribution

On the following pages, several strip maps, located by gric
numbers on Figure 18, have been used to locate examples of surface
materials present in the Ranger area., Time was not available to
extend the survey to the point of drawing boundaries for specific
types, However, it is felt that the strip maps (Bigures 16-23)
contain a representative sampling which can be extended aa the occasion
warrants, The following legend, codified by a letter-number system,
defines the symbols usad on the strip maps:

A. . . . . . Hard Rock Surface
« + JdMassive (Gnelssic-Granitoid)
2 ..+« ., Bedded (Foliated)(schistose mainly, occasionally

gneisaic)
&, + .+ « o Qrey (gneifssic variety)

b. . . . . Reddish
C. . . « . Dark Brown (schistose variety)

b
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Figure 21, Strip Map F,
Surface Materials,
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B, . . « » » Loose Rock Surface
1,., .., Colluvium
a, . . . , Cap
b, . . . . Slope
2:, ., . ., Alluvium
a4, . . . , Bottomland
8{. . + . Recent
« « « o Older
b. . . . . Terrace
3. . . . . Residuum (saprolite)
a4, . . . . Purplishared
b. . . . . Light brown
¢. «. . . . Dark brown
d, . . . . Bleached red
&;. + + « Occasional thin dike stringer
« « ¢« o Completsly saprolitic

Composition (Mixed) Surface

1.....Mors than S0% Al plus

. 4. 0¢ ¢+ 50% or less of Al plus BI*
3. . ¢ ¢« More than 50% A2 plus B3*
b . ... . 50% or less of A2 plus BI*

*B3 may have a=d color varilations listed
under B3 in the pravious category and the
particular letter is then added, eg., Cla

Example: A2c Ls a hard rock surface composed of dark brown

schistoss rock, probably had good profile davelopment, and

is ledgy in vertical exposures,

The foregoing survey of surface materials was not intended to
represant more than an intreductory venture into the matter of quantifying
a variety of surface materials present in a complex, crystalline area,
Rigid controls ars lacking due to the time limitations imposed en the
study, Much more data with wider coverage is needed; the practicability
of collecting such information at the sites selected for vegetation
sampling is outweighed by prejudiced results, Further definitions are
required in the system, as for example, in the differsntiation batween
hard and soft rock which might appsar to be simple, Desply weathered

netamorphic rocks possess internal waaknesses not apparent in surface

view,
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E. Hydrology and Hydraulic Geoumetry

1. General Hydrelogié'thturcs.

The surface streams drainiﬁg'thg Ranger area have besn developed
in patterns closely associated with the éﬁ;ataggaphic divisions described
in a previous section. The southern sscarpment .AA pledmont is drained
from moutheast to southwest by tributary streams of the Chestatee-
Chattahoochee (Apalachicola Ba&sin), and the Euowah-Ce:técay-Coosawattee-
Coosa (Mcbile Basin) systems., The northern slopes of the northern
mountain belt are drained by tZibutaries of the Nottely-Hiwases subsyatem
which joins the Toccoa-Ocose subsystem to form the socuthernmost pertiocn
of the Tennesses Bun;n. “'The Toccoa River and principal tiibutaries drain
the greater part of the area in a roughly centripetal pattern cowcrdinz
in the central intermontane basin,

The headwater tributaries of the Toccoa River originate at around
2950 feet in olovntioﬁ and descend to about 2200 feet west of Ball
Mountain where the wain trunk of the Toccoa proper Ls formed. Within
a short distance, the river reaches a grade of 12-15 feet per mile and
continues at or near grade theareon, On the stesper slopes of the
sscarpment on the opposite side of the Tonnoilco Valley divide, more
rapid descent of streams in narrow V-shaped gorges provides a contrast
in gross hydrologic features (Figure 24),

The drainage pattern exhibited by the Toccoa River and its
tributaries is complex, The main axis of the headwater portion is

oriented in a northe-south dirsction between Justus Mountain and the
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N Figure 24. Hydrologic features in the Ranger area. A. Development of
, surface f drainage east of Three Forks near western boundary. B. Upper
o Etowah drainage along the southern escarpment.,
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gap between Cavendar Ridge and Cavender Mountain, West sf the axis,
drainage is strongly trellised with sast-flowing cresks separated by
high, parallel ridges independently joining the main stream at nearly
right angies, East of the axis, Mt. Airy-Canada Creek drainage of the
southeastern portion of the area is well developed and roughly dendritic
within an upland basin of scme extent. Beyond Gaddistown, the Toccoa
flows, in a circuitous, meander-like fashion with many angular turns,
within a sediment f£illed valley which sporgedically narrows and widens,
Strath-like, bouldery terraces, previously noted, occur along the sides
of the vallay in many places. Outside of the upland, headwater portion,
the velocity of the stream, which appoars to be near grade over much of
i1ts couree in the area, is not impressive, Rcsistant outcrops create
patches of increased turbulence locally, these alternating with quieter
stretches or pools.

Southwest-flowing Cooper Creek and its tributaries, draining
the northeastern part of the area east of Lickleg Mountain, and Skeenah
Cresk and its tributaries in the northwestern part, provide mest of the
drainage for the northern mountain section, widening and extending the
valley flood plain considerably at points of junction with the Teccoa
River,

Pavements" of rssistant boulders carried from the uplands commonly
floor the stream channels. Downcutting is limited and the relativaly
shallow banks are rapidly filled during periods of high rainfall, Flooding
occurs annually and valley passage in several places is roitrictcd during

periods of maximum precipitation (40% of the pracipitation falls in

|
|
r
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Surface runoff is

reduced to a great extent by the foreat cover and the absorptive nature

of some of the underlying rocks and thick residuum.

2, Basin Analysis

Drainage basin characteristics of the Toccoa River from headwater

branches to the junction with Cooper Creek were analyzed in the manner

described by Strahler (1952, pp. 376-380 and ecarlier papers),

of linear form elements produced the following data:

Strean Number of Bifurcation Average Segment Length
Order Segments Ratio Length (Feet) Ratio
1 154 Ll 2400 .
4.82 1.99
2 32 L0 4780 .0
5.33 .40
3 6 R "16270 L
6.00 : 3.10
4 1 50500
- Since the bifurcation ratio is not conltant; differences in rock

Analysis

typs and/or stages of development are suggested, qhitorm climate being

assumed for the whole basin. The length ratio bu@woon first and second

order aegment length is lower than expected llthﬁugh ratios between

higher onders are sinmilar.

i

A comparison of areal elemants was uade’ between the upper Toccoa

River basin and three sub-basins £ncorporatod;within {it: Suches Creek,

Mauldin Creek, and Headtown Creek. Basin. shape was determined by applying

the circle method used to measure the elongation parameter in macrogeometry.

The following results were obtained: '
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Drainage
Basin Area Dengity Basinh Shape
Toccoa River A1.2'm1.2 ©. 3,09 - - -
Suches Creek 8.0 mi.z 3,38 0.388
Mauldin Creek 2,0 mi.z 3,13 0.314
ﬁeadtown Creek 0,9 mi.2 3.52 0,409

Regardless of size, drainage density {n all basins is similar
and would be described as low, averaging 3% miles of channel for every
square mile of surface, This map value {s probably less than true
value because of the amount of slope pressnt in the area. Forest
coverage may account in part for the low value; the resistance and
massivensss of the rocks underlying parte of the area and the perme-
ability of residuum in other, deaply weathered parts ars probably

contributing factors,

a, Hydraulic Geomatry

During the course of the investigation, a limited study was made
of hydraulic characteristics of streams at selected sites in the area
(Figure 25), Range poles weare placed on each side of the stream at a
level judged to be the high water mark, The zero end of a metallic tape
was secured to ane of the poles, The tape was held taut betwean range
poles and kept level with a hand level. An ordinary level red was used
to determine the vertical distance from the tape to the ground or to the
bottom of the stream, Horizontal distance was measured from the zero
end of the taps to each pole poaition, Cross sections were plotted from
data thus obtained, These have been submitted as accessory information

but have not been analyzed further.
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Bottoms axamined at all sites were firm and mostly rocky., Using
£lash bulbs for floats, surtace velocity was weasured at sach site and

determined to be approximately 2 feest per second on the average.
F. Microgeometry

1. Slmzling

Using information contained in Plan gg Tests, Tropical 3Joil

Studies (Wa*terways Experiment Station, 1961) as a guide, a field technique
for recording the occurrence of those features in the Ranger area h‘vini
relief of less than ten feat was devised, Two data roeording forns
pattornsd arter those illustrated in the manual cited above w9¥| prepared
(Figures 26 and 27),
| For maximum efficiency the microgecmetric data wers collected at
the vegetation sampling sites whers such features woéo Judged to bes a
significant factor in surface relief. Range polas, a ﬁitillte tape, a
Philadelphia leveling rod, and a hand compass constituted the field
aquipment used in the tschnique described as foliows:
1. The center of a 60-foot diameter test arca was located within
10 feet of the center of the vegetation sits, A range pols
was placed at the center point and the zero end of ths tape
was attached to it at a convenient haight (approximately 3.5
feet) above the ground, Due to the height of the micro-
geometric features encountered in the study area, the suggested

height of 35 cm in the manual proved to be impractical,
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D = Distance from center of test ares in feet
H = Height from surfaceto stretched tape in feet
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Microgeomstry measurements data shest,

Figure 27,




20

R R L R A e

SR OFIROIRIAR DU FAT) B O

"y

[T

e A e I ke A TN R SR PR, RIS

2,

Y3
A sscond range pole was pesitioned at the edge of the test
area and thn[tcg,kwcu held taut between the polss, generally
parallel with the slope of the terrain, Objects ancountered
along a ray directed from the center of the site wers noted,,
and the horisuntal distance from the center (H) and the
distance from the tape to the ground (D) ware recorded. The
level rod was used to determine the (D) distances, Values

of (D) and (H) were recoerded for each significant changs in
microralief, While the upper limit for thesa features was

set at ten fest, the criterion for the lower limit depended

on the inferred importance of the feature with ragard to
Ranger mobility.

A compass was used to deteruine the recoumended eight rlyi
along whtchfdctnwil to be obtained, the first ray being
oriented in the direction of true nofth. After recerding
data at two sites, it became apparent that this method was
very tima-consuming and, furtherme:ra, toe umuch dats was
collscted near the center of the test area while more
important fsatures at the edge of the arsa were not recorded,
A variation in the method was then devised that is believed

to portray the important microgecmetiic features in the Ranger
area more accurately, This variation is based on the obssrva-
tion that on the predominantly forsasted upland slopes where

significant microgeomstric features, such as (1) numerous
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Microgeometric features

Al

Contrast in surface conditions.,

Figure 28.
minimal.

catures pronounced and possibly significant.
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dead logs in contact with the ground, (2) leess, £lat rocks

which slide dewnhill under a man's weight, (3) massive rock

outcrops protruﬁing above the general surface, and (4) lnﬂllor

fixed rocks, are most pronounced, sows of the festures: had

definite orientation with respect to slops. As a consaquence,
. data for eight sites were collected along two rays parallel

to up slope and down slope directions without regard to

= ek e e R

g compass headings. Plan views of the features were drawm

% and diamsters of logs and protruding rocks were measured

i ,

i E as in the first method,

%I - Including the sites invelved in the zeasurements discussed lbdQu;

E‘ E notes on the distribution of microgecmetric features wers made at a

? F total of 33 sites, each assigned the number of the vegetation site fecr

? . refarence,

Pr

f s 3. Results ]

§ f Data sheets have baen submitted as separate accessory informa- s
: tion, Notes taken at vngotntton sampling sites included cover percent- {
F age estimates, as in the following examples A
- E
. : Site #30 Coverage: N
| Elevation 2000’ 7% Rocks '
L. S8lope 45%, 815°W 2% Fixed (8"-l4")

‘5% Loose (3"=6")
2% Dead logs (15"&30")
i ‘6% Sticks (§"-2"), scatterad

. Tho important microgeometric features of the Ranger area can be

- summarized as follows:

e e T
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Area - Feature
1. Woeded Dead logs

2, Rocky snd Wooded

3, Cultivated flate

Massive rock outcrops, loose reck,
and "slip rock'" (disc-shaped’'rocks,
6"-2' in diameter, which slide under
a man's weight)

Especially in the lowlands bordering
the Toccoa Riwver, fields are laced
with drainage ditches measuring 2
feet in width and 2-3 feet in depth
on the average; streams in general
bacome more aignificant as micro-
geometric fsatures in the lowlands
where depth and width increass,

Sons percentage estimates computesd at sites where microgeomestric

features in category 2 above espscially predcominate are listed below:

Site
2

11

12

Cover
R

60% looss talus, 1"=2' above surface
20% fixed 8-10' extending 1-4'

abosve surface
Granite gneiss, scme schist

16% loose talus, 1"-2' above surface
4% fixed, 1-3'
Granite gneias

16% loose talus, 1'-2' above sur= '
face )

4% fixed

Biotite gneiss.

10% looss talus, blocky

15% fixed, projecting 3' above
surface

Granite gnéfes

40% loose rock, 1=3' above aurface
20% fixed, 1-3' {n dia., 3' in height
Biotite gneies
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Site Cover
19 50% loose rock, 1-3' abeve surfaca
30% fiwed, ranging from 1.18*
abeve surface
Biotite gnaiss
a3 25% locse rock, l-4' above surface

70% fixed rock, projecting 6-18'
above surface

Reference to the vegetation site map, Plate 10, will show that each of
the sites 1is located sither on the south-facing slope of the sscarp-~
ment at or near the crest or an the southeastern flank of Canner Meune'

tain, Commonly further characterisad by accumulations of logs or othaer

e e e KPR R T B 1

debris, thess rocky sites probably contain the most pronounced microe-

|

goometric featurss in the Ranger area (Figure 28),

v

3, Discussion

In gathering microgeometric data in an area such as this one,

o4

S T T e AR Ay TAT,T A M €T IO ST §T

u 8~=raysd circular plots are imprectical when employed on slepes that wmay

' . approach 85% and where, ingidentally, such features as described abeve

| commonly occur. Rays longer than 30 feat are raoquired to adequately

E' sample such featuras. For obvious reascns, collection of data of this
sort should be carried out in the late fall or wintar wmonths; undergrewth
. obscures many of these features and otherwise inhibits sampling,

The relative importance of objects of microgsometric proportions

which l1ie on steep slopes ia a matter that sesma to require further examina-

tion, It seems redscnable to predict that degree of slope would becone

a limiting factor lotig betfore these features became effective in restrict-

[ ing movement,
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111, MACROGEOMETRY
A. Intreductien

In the manual prepared by the Vanderbilt University group (Dept.
of Civil Engineering, Vanderbilt Univ,, 1962), macrogeometry is defined
as the gross topographic configuration of an area, and fncludes all
attributes of the surface that are defined by the slope envelope generated
by & 10-foot contour interval, Previous investigationa have determined
that it may be passible to &describs the macrogecustry of an area by
using eix or seven paratsters to describa tcrruinrunitc. A terrain unit
as defined by the Vanderbilt group is an area which encompasses one
dominating topographic high and is bounded by a continuous topegraphic
winimun, The tochniq&o used {n draving and analysing terrain units in

the present report was patterned in general after methods outlined in

the Vandarbilt manual,

B, Macrogeometric Analysis

1, Determination of Terrain Unit Boundaries

The Vandarbilt study indicated that on the basis of the atudy
of the Colesburg quadrangis, approximately f£ifty per cent of the terrain
units {in a given area should be analyzed, It was concluded {n the
present study that the bourdaries of all terrain units in the entirs
area could bs drawn in considerably less than twice the time it took to
draw boundaries for half of the terrain units, Drawing all of the

77
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boundaries that were in error,

vultiple topographic highs situated clesely together wers

treated separately instead of as a unit because of the large contour
fntervals (40-foot and 50-foot). Small knebs, which were actually
ménor highs on a large topographic high also presented a problem.

It was decided that such minor highs wo '14 not bs the basis for

draving a separate terrain unit,

4, Tearrain Unit Anllzlil

£ OB T e SRR
P twy Beq pum mas BN

™

Approximatsly hal? of the terrain units were analysed, and the
units to be analysed wers randomly selected., The planar shape of the
terrain unit defined by the Elongation number, B, was the first para-

mater determined; The method used to determine Elangntién is as

e Ergu A prty Il

1 P M

follows:

(1) The diameter of the largest inscribed circle of the terrain

fee et s

unit wes recorded as Dy.
; - (2) The diameter of the smallest circle to enclose the terrain
' unit was recorded as Dg.
[ (3) E was asclved for using the equation:
E® Dy D,
A template was designed to use in deteruining Elongation. It

consisted of a transparsnt sheet of plastic on which circles having a

common point of tangency were drawn, The diameters of the circles

increased by one-half inch incremsnts from 1§~ to 7",
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To dstarmine the prafi{la shapa and siza., four lines wars drawn

from the topographic high te four randemly selected points on the

Lol e e T .ngq‘,:c’fﬁ

boundary of the terrain unit, The longest line was designated as

profile PP;, The other profiles wers designated FP,, PPy, and PP“

oy .

by precesding clockwise from PP;. The fellewing parameters were

determined using profiles:

Sy

relief (R)

dissection (D)

profile area (A)

peakedness index (8)

slope (O)

|

These paramsters are shown in Figure 29, Each of these paramsters will

B P ek R et o e 2 S

.

be discuesad in detail later, 8Successive profiles in a terrain unit

were analyzed until average values for the parameters were determined

-

using the following:

% Dife, = _AVE. Value (n profiles) - Avg. Valus (n-l profiles) x 100
Avg. Value (n profiles) . SR it

whers value means parameter value,

. PO L F

" When the per cent difference was 5% or less, the computatiens
were carried no further, and the average valus of ths parameter for
n profiles was considered to be the average value of the parameter
for that tervain unit, Four to ssven profiles were snough to obtain

the average values of the parameters in nearly every instances,

The lasi parameter determined was parallelism number (P), and

the msthod used to determine P will be discussed later in the report.,

SR =D

e
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Figure 29. Typical profile.
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C. Elongation Number

Proven atatistical metheds for investigating and cescribing
terrain units and for seeking out those parameters which yield the
most information with the least expenditure of time and energy is
probably superior to eny other method or combination of mathods known,
Sarpling techniques not only speed data collecting but allows for
dotailcdlbbsorvations, and rapid consideration of many variables
(Peltier, 1962, p. 24), Thoss data which are tfo.tod statiatically
can be converted to etandard units which ottonrtucilitatc comparisens.
While no ngthod of analysis is without some error, statistical analysis
will reveal the level of reliability desired, Statistical analysis is
vhe unassailable continuum between investigators, the {nvestigated, the
past, the present, and the future (Robinson, 1963, p. 15),

Coneider the collection of elongation numbers f£rom the Mbhntctn
Training Avsa. The frequency distribution graph (Figure 30) of the
numbers approximates the superimposed norwal curve, The same relation-
ship can be lh;wn on probability paper. An arithmetic test for goodness
of £it can be made by using the X2 test, This purttculnr'ccllnetion of
numbers Ls characterized by a sauple mean of 0.512 and a saumple standard
deviation of 0.118, These are unbiased estiuates of tha respective popula-
tion paramaters. A relatively short range into which successive sample

maans will fall has been calculated, This can be done at any level of
confidence desired with, in most instances, an upper limit of 99%., It

should be noted that the sample sizas n for determining the confidence
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DISTRIBUTICN OF SAMPLE ELONGATION NUMBERS
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Figure 31
DISTRIBUTION OF SAMPLE RELIEF VALUES
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A
. fntecval iz in2cpondeont 2f the size of the papulation (Rigura 32). A

potential value of such a procedure ia that it can de used in a test of

NI YR

sy g G o W

the hypothesis that given equivalent geology, physiography, and climate

y .

in another area, the same degree of elongation will be encountered,

R

The distribution of elongation pnumbers is mapped at a confidence

level of 90% (Plate No, 1). The units indicated on the map are

&u-v )

actually the upper and lower values amounting to 5% of the sample

-~y

for each extrems., These are the highly élongated and nearly round

o

units, respectively. Most of the area, as estimated by the sample

T T

o

mean and standard deviatien, is characterimed by elongation values

betwean 0,32 and 0.69, That portion of the map is lsft blank, Upon

g s g PO
! - e

determining the elongation of all terrain units, it was found that very

R E TINE L L IO

nearly 10% of the elongation values actually do lie within the extreme

~—

ranges as predicted from the sample. Those terrain units, drawn in

v

sddition to the sample units, which hed values lsss than 0,32 or gtontir

than 0,69 are raferred to as "arsas in error" on Plats No, 1,

-

: D, Relief
' From a high point in the area;, it canbe .. . + . most of
the high knobs a * mountain tops stand at very near’ -ame level,
Wwithin the area stream disssction has carved valley  sating varying

amounts of local relief., The distribution of reli.. is shown in Pigure
$1. The sample highs and lows are mapped on Plate No. 2.
In some instances it may be desirable to show a relatienship

between related sets of data. If the portion of the study area between
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the horizontal grida of 30 and S6 may ha thaught of as a collaction
of residual knobs or monadnocks, then one is probably justified in
suspecting that a positive correlation betwean the slevations of the
high points and the corresponding local relisf doss exist, Eighty-
three slevations and the corrasponding amounts of local relief were
plotted on cross section paper., The pattern was such as to suggest
a positive correlation (See Figure 5, p., 14), With such a trend
there i» justification for dat.rmintng'thc regression equation for
sstimating the local relief given the local elevation. The next
logical step consists of calculating confidence limite of expected
local roiLQt for any group of high points or any range ;: high peints
at the desired lavel of confidence, 90% for example. Plate No. ) was

developed from this relationship and value.
E. Dissection

Terrain units as defined ars the reault of dissected landscaps.
Given a unique geology and climate ard a pnrgiculnr distance and sleva-
tion from bass lavel, one might sxpect similar geometric forme to -
develop, In this study, terrain units are located by high points, and
measursments of ssveral random radii are averuged to detearmine the De
valus, Slope is fairly constant falling in a relatively short range of
variation; conssquantly, the geometric forms approach an inverted cone
shape as the elongation number of the terrain units exceeds one-half,
The resulting measurements of terrain relief, "R", and average base

rad{us, '"D'", should describs a set of right triangles with a varfation




8%

from actual similarity that is normally distributed, It follows that

measurements of any sub set of components of the set of triangles should

Also be normally distributed, This waes found to bes true of local relief

(Sae Filur; 31, p. éi). When {t was noted that the diatribution of
D-values was skewsd to the right (Figure 33) i.e., scme seemed to be
much too large, an explanation was sought. In instances where the ter-
rain unit extends out into a flat flood plain area the base of the
imaginary triangle is extended disproportionately. The hypotenuss will
no longer npprroxmtoly coinvide with the slope of the terrain unit,

Where raw data is not normally distributed ft is coumon practice

T AT T T

to apply some transformation which will result in a normal dtotrtbuﬂ

iy

P M O PR i e N S BB B

tion, A logarithmic transformation provided such a distribution. The

e

e

end points bounding 90% of the D-values ware found and transformed back

]

to the original data for mapping purposes (Plate No, 4),

d s -

F, Profile Area

Profile Arsa, A, is not an area, Rather it is an average of

B i

the ssveral "A's" determined by the ratios of actual areas, "Ao's," of

the terrain unit profiles to what might be called {deal areas, i.s., the
t

producte of respective "R's" and '"D!s". Where there i{s a net bulge up-

{pon B s BN ansi SIS

ward, the resulting A valus is greater than 0.5, and where the net bulge

v -

e ddﬁnwnrd the A value is less than 0,5, Figure 34 shows a clustering

of values in the neighborhood of the 0.5 valus, The upper and lower

extremes are mapped on Plate No. 85,

i pag e
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The area beneath a profile {Ao) was determined ueing two different
muthod;. Initially, profiles wers plotted to scale on cross-saction
paper and Ao was determined using a planimeter, This procedure was
used to obtain Ao values for & small number of tarrain units on two
quadrangle sheets. The trapecoidal rule method was used to obtain Ao
values for most of the terrain units, This latter method did save asoume

tims, but not on tha order indicated by previous investigators,
G. Peakedness Index

The 8 valus, (Plate No, 6) known as the passkedness index i{s an
attempt to describe the cparcctorilele tops of the terrain units. The
procedurs for obtaining 8 values is similar to that for datermining the
0 values except that only the top tan per cent of tha terrain unit is
conaidered, 1t is an attampt to consider the character of peaks of the
terrain units; however, in As much as the method of deternining 8 is
similar to that for computing O, somewhat similar weaknessss in results
prevail, As measured in thio study a low 8 value indicatss a tendency
toward flatness of the top of the terrain unit, All 8 values in this
study 1is below 0,5 (Figurs 35),

H, B8lops

The O value (Plate 7) is the tangent of the averags siops of the
terrain unit, that i{s, O is the quotient of average relief over average
D for a given terrain unit, It is not surprising that the resulting

distribution was found to be approximately normal (Figure 36), for the
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means derived from sets of related but not normally distributed data
themsalves tend to be normally distributed. Averaging the slopes
around the unit tends to mask the uniqueness of the particular. Under -
such a procedure, units posseasing one exceedingly steep side and cne
gentle side will likely yield the:same descriptive O value as a set of
circular units with essentially the same slope on either side, neither
steep nor gentle, Furthermore, if slope is defined as the angle of

repose of weathered and unconsolidated material, then the measurements

Py by gy Gy ENR

must be taken along the direction of the slope, and scmewhers below the

o

flatiened top of the terrain unit and above the zone of accumulation at

»e

n ag

the base of the unit,

I. Parallelism Number

™ ™

Parrallelism refers to a description of the directional trend
of the longest axes of the set of terrain units, These appsar to be
normally distributed except that the extreme deviations, i.e., those

L. approaching a ninety dagres deviation from the mean trend, occurred

R P R I 2 Y R o ey e

- with too great a fraquency (Figure 37), For the purpose of calculating '

the variance and standard deviaticn of the mean, several of the larger
i angles wers re-distributed as their own back angles, &,f., an angle of
85 dogreess may bs represented as 95 degrees in the Cartesian or polar

coordinate systems, Having determined thase, it {s a simple matter to

determine the range of values into which future sample msana will fall

with a chosen lavel of confidence, in this instance 90%.

Lo B
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s sftuations whers it ia deeirahla to refar to parallelism by

v

soma scale, a conversion formula can be written. On the scale suggestad
here, absolute parallelism is equal to one, and no parallelism, that is,
a right angle to the mean trend, is equal to zero (Plate No, B), The
formula used here ia P = IJ-;—L?’%:—;E)— where a is the poagitive
clockwise angle of the long anxis of the terrain unit from zero degrees
north to 180 degrees south, and P is the mean direction of the sample

of axes. P was calculated to be 2.37 degreas east of north with a
standard deviation of 47,3 degrees.

Parallelism as definsd here may be of doubtful military value
if not completely misleading because the long axes of the terrain units,
as they are defined, seem more often than not to approach a right angle
to the gensral trend of the ridges and stream interfluves. Hersin may
liea the reason for the uncxpe~t<s? number of large deviations from the
mean trend. Whara the bounding sagc scughly normal to the ridge or
interfluve happen to be farther apart than the width of the ridge or
interfluve, tha long axis of the bounded terrafin iait tends to shift
approximately ninety degress.

A means of graphically riprcaunting parallelism or the directional
trend of terrain units or ridgua on polar coordinate paper is suggested.
This is accomplished by grouping the sample measurements in convenient
intervals, ten, fifteen, or eighteen degrees for example, spread over a
range of 180 degrees. The resulting graph or directional rose (Figure
38) gives a composite picture of all the reprecented trends which can

be comprehended at a glance.
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Figure 38+ Directional rose for parallelism.
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J. Summary

Whenever sampling methods are used for estimating parameters,

i.s., characteristics of a given population, the problem of sample size

I

arises, Obivously, the degree of precision nust bs decided upon., Once
the precision, called the length of desired interval of confidence, s

agreed upon, the next step is some consideration of the variatic . arong

the units of the population, This, of course, is usually unknewn, but
it may be estimated by drawing a amall sample in sdvance. The fornula
is usually written as n = t¢ azzu‘ where n is the sample sisse, p’ is
the sanple veriance, d {s one-half of the acceptatle interval ot:één%;
fidence, and t is a tabulated value fer a giver lavel of confidence,

Newhere does the size of the population enter the determination of a

EETR T3 ‘»""»f! m???”’w%ﬁé W&f’"

sample size, As the variance decrsases so does the necessary saumple

Bt et

size; as the acceptable aonfidence is increased n must decreass, In

Py N AW M e ey e S R EE e

most inetances a sample of 100-130 is quite adaquate. This principle
is amply illustrated in Figure 32.|p. 8,

After a sample size Ls n(rc;d upon and drawn, it {s analysed
to determine such things as the di;tributlon. the mean, and the variance
or standard deviation from the mean, The latter is not always possidble
whare the datc ars not normally distributed, In some instances a
mathematical transformation of the data will yleld a normal distribution
which permits analysis.

The investigator may be interasted in the values lying within -

the confidence interval, those lying outside the C.1., or both. 1In
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this study the values clustering about the msan tend to be emphasised

by the naturs of the bar graphs. The terrain units possessing extrems
values and lying outside the C.I. wlurc mappsd on Plates 1.8, excepting

Plate No, 3. From thase one may ebtain soms idea of their size, shaps,

i o o R B FRRE RS :

and distridbution. Mere than 90% of the remaining units, those not

e

actually drawn on the map, will fall in the 90% confidence interval.
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iV. VEBGETATION STUDY
A. Objectives

The major objectives of this portion of the work were

(1) to study the physisgnemic structure and organisation
of the vegetation clothing the terrain,

(2) to record and report by means of the WES-standardiszed
system of diagrams the variation in and awong the
kinds of plant communities present,

(3) to construct a map showing insofar as feasible the
variations within the vegetatien, pqrticullrly:io
these might relate to military interests - especially

that of the foot scldier,
B. Recent Vegetational History

Approxinately 85 par cent of the area i»s covered by forest in
& wosaic of varying stages of development and conditiens. The non-
forasted portion consiats of patches located mainly in the flatter
bottoms aleng tha principal streams, where the bast sites are under
active cultivation., 8ubsistence mountainside farme are rare and
population density ia relatively low, All of the area i{s in the
Chattahoochec National Forsest,

Because of the hilly characteerf the terrain, the forests are
virtually all of uplands types, The highar mountainous communities fall
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Region and the area south of Gonner Meuntain is included in the Oak-
Pine Forest Rsgion by Braun (1950),

In 1950-51 a forest inventery of the Georgia part of the Toccoa
River watershed was conducted by the Division of Forsstry Relations,
Tennessee Valley Authority (Tennessee Valley Authority, 1952), At
that time the forest area was composed of dominant forest types with
areas as fellows: upland hardwoods 86 per cent, cove hardwoods 10 per
cent, ysllow pines 9 per cent, ysllow pine-hardwoods 8 per cent, white
pine-hardwoods S per cent, others 2 per cent, 8aw timber volume by
major species groups included red oaks 35 per cent, white ocaks 19 per
cont, yellow poplar 13 per cent, white pine 10 per cent, chestnut 8 par
cent, yesllow pinea 7 per cent, and others 8 per cent,

The araa has been mainly included in a generalised ocak-hickory
typs by Walker and Perkins (1938), and i{» rimmed by cak-pine on tha
lower uplands to the south of Cenner Mountain,

Again in 1938, Fannin and Union Countiss were surveyed by TVA as
part of their continuing forest inventery study., The Ranger Training
area, however, covers roughly only a half of these counties and there-
fore their statistical summaries (Tennemsee Valley Authority, 1959,
1960) are not completaly pertinent, Sample site locations and raw
inventory data obtained from these samples have been made available by

TVA for study and have provided a very limited source of accesssory

information.
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two thirds is in private ownership, Much of it is quite ateep and
inaccessible by all-weather roads and theredy is better suited to
forestation then to any othar use, Consequently little of it has

. been clearcut for agricultural purposes; but varying degrees of selactive
cutting, much of it severe, have led to a wide range of conditions among
the stands, At present, lumbering is very active in the region north

of the Toccoa River, as for example, on Licklog Mountain.

C. Methods

1. Introduction

Introductory and familiarisation sessions were conductad in
Knoxville by Waterways BExperiment Station psrsonnel at which time the
Military Evaluation of Geographic Areas program in genaral was introduced,
the structural cell cencept was presented, and the current WES-meodifice-
tion of the Dansereau (1951b) life-form symbolic representation systesm
was discussed in detail, The portrayal version as presented in the
Waterways Experiment Station publication "Plan of Tests, Tropical Seil
Studies," (Waterways Experiment Station, 1961) was accepted as basic
reference and has been followed in the work to date,

A reconnaisance trip to the Ranger Training camp and its area
of operations confirmed the expectation that the vegetation is wmesic
upland forest, characteristic of the Southarn Appalachian Mountains,
chiefly deciducus but with considerable local enrichment of evergreens,

Ysllow pines are common on exposed drier sites and white pine intermixed
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with hemlock is abundant in tha narrower moist valleys and lower north-
tacing slopes. Wet alder thickets are fairly comman but there is

nothing so clearly hydrophytic as a cypress swamp or sphagnum bog.

2, Data Forms

Por purposes of field recording, a special tally form (Figure 39) was

constructed and tested on several Knoxville area vegetation samples,
This form is direct and brief and is likely to be best applicable only
to the regional vegetation for which it was designed,

By maans of the large block at top-right, kinds of plants rnquir-
ing separate symbolisation can be quickly codified with respect to
height, woodiness, erectness, crown shape, stem diamster, lesaf shaps,
leat tcxtdrc. and leaf size, Leaf class within a square of the large
coding block i{s indicated by the position of a dot or check mark having
reference to leal character as indicated in the smaller four-square
block. Bayond these eight parsmeters the column for “special features"
provides a place for recording appropriate suppledentary or clart!ytn;
information on characteristics ‘having less frequent occurrsence,

At first glance it may seem that even for tewmperate region upland
vegetation this mods of classification {e too gross. It is true, how-
ever, that in a complete list of plant variations, some parameters never
interact - leaves can have size, shaps, and texture only when present.

Height of branching on an individual plant is either of horiszontal or

divergent type but not of both, In life, few if any non-twining herbaceous

plante have leafy crowns in height classes six or seven, or stems in the
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VEGETATION STRUCTURE -~ DAHLONEGA AREA
NO. Area Date Crew
Elev. Slope (’69) Toward Coordinates
A. Check classes with over 1% cover, Pt O ,H 0o o V
to be shown in diagram. Point In g " 6
block indicates height, form, and, 110
by ity position, leaf class: 5
7 TR TTU QEpRy DIy Py DI L
1 < 4
Needle | Broad 40 ®
hard 6 3 é
3 b o 16
Broad | Broad, 5 S .
med, | large : 3 . 5
B. Enter each height-form-leaf-stem 3 4 2.8 l
diagram type in the table, with & 3 ! 1
added data neaded under Special - 1,0
Peatures, such as branch habit 2 1 )
and ht. (ol,3-8), thorns, sharp 0.3
points, outting edges, whether o1 ) S
lianas or vines are twining, and o
w0 A0V

tendency to clump.

Woody | Non-Woody
2 I 4 5

1
form___Glass
Class Code % m“{mmm.
8 '
FRY. oM Tleal JStm] Cover | AR © |Crown

Figure 39, Field data form.
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larger diameter classes, Ths WES diagrammatic system depicts all crown

shapes of erect nonwoedy plants with an Lsosceles triangle differing

only in its long axis,

Thus in the Dahlonega area, crown shapes of the woody species,

g oug S OGN O

especially those that contribute to the overstory, are predominantly

of two fundamental types, round and pointed topped, Further, of these

£-sny

two shapes roundness is the mors common, Elm and hackberry trees,

1
¥
Z {

!- grown, are exceedingly rare within the area, The limited acres flat

i
' 4

notorious for their deliquescent habit and flatter tops when forest

enough to support a swamp forest vegetation whersin these usually

i
¥
=
5
L
%

abound are typically under cultivation, Stem diameters on erect wooedy

RO LA
o—
b

plants other than iianas tend te increase along with the increases in

;  : height, crown size and age. Correlation of diameter with height clams

e in our arsa is close snough to justify its inclusion in the coding

; block, noting howaver, that asome caution must be exercised, Height
class seven trees must always be checked for one of two stem diameter
classes, and taller members of height class six may occasionally have
stems in diameter class four, Lianas are variable bu. tend to have

. small stems in relation to their height class, so stem diameters on

these must also be checked individually, Herbaceous erect plants hava
no stems when represented symbolically, hance in reality no meaning need

attach to the stem classes of the coding chart in the column for these

plants,
Perhaps the greatest simplification has besn possible with regard

3* to leaf typing., Needlo (or awl) shape coupled with broad-leafiness
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type except ons, that of the grasses and sadges., It was with some
chagrin that leaves at least five times longer than broad were so
frequently rediscovered and were thereafter designated by a "G"!

Leaf textures turn out to be of only two kinds, by eliminatfon,

Except where galled, no thickened succulent leaves are present, and
nothing thin enough to see newsprint through has been noted, Possible
exception to the latter would be in certain mosses like Mnium, but

heres the leaves are routinely small (1-3 sg,mm,) and the plants

provide low cover pesrcentage, The great preponderance of leaves are

of papery, flexible taxture as are those of oak, hickery, sunflower,

or Johnson-grass. In strong centrast, leaves of Rhodggnndrcn. laurel,
and holly are notably harder, thicker, mere stiff - they generally
retain some deformation whan tightly wound around a pencil, but seldem
break. Pine nesdles wers and are a problem, but all species {n the
study area have been judged rather aribtarily to fall into ths
membranous or more flexible category rather than the stiffer inflexitile
group., Most leaves become flexible when wilted, and wilting iteself is
a highly variable character, B8Lze of leaves presents little difficulty,
The only really large leaved plants in the area are species of Magnolia
and leaves on these are broad and flat with papery textura, thuas
constituting by themaelves class number 4 in the leaf-classification
block, Needle-~-like leaves, as pine and hemlock, having little or no
flattened lamina were therefors judged to balong to the class meriting

less than one squars centimeter of area designation.
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Nthar itama an the fisld Aata f~rm are standard and self explana-
tory, except perhape the column for repressntative plants, Whila the
WES system per se requires no other plant designations, our group was
interested in this facet and has found the informatioen of intereat,

Additional reference to this subject will be made later,

3. Choice of Sampling Areas

Aerial photographs were not available at the outset of the field
work and early sampling sites were chosen on the basis of referencs to
one or more of the following criteria:

a, Widely different plant associations were known to exist in the
area but their diagrammatic repressntation with the present
system was as yet unknown, Examples, white pine-hemlock, oak-
hickory, or vak-pina,

b, Dit.erences within and among community types could bs axpected
to occur due to wide variation in intensity of ceologfcnl factors
operating. Topasgraphic diversity wae conspicuous.

¢. Locations on maps showed approximately two dozen randemly picked
sample sites used by TVA in their 1958 inventory study, Thess
semples, if they could be relocated and evaluated, night offer
help by extrapolation,

Later on, one complete aet and two partial sets of aerial photos
became available and were studied at length. Before the field season
enced, sites were being chosen to answer qusastions about vegetation in
specific areas and to fill gaps in the series that finally emerged as

vegetation mapping units,
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Tiews latier constity uzela ae tha variaty af
diagrams in the various stands enlarged and no consistent t;ondl seeumad
to develop, At the same time increasing familiarity with the Ranger
program of training activities tended to add weight to a short but
significant list of relationships, It is because these finally became
factors in later efforts to document and map the vegetation that they
are uentioned here as follows:

&, Rangers proceed without dependence on wheeled vehicles
hence large stems in almost any common density can be
avoided if they are upright and if their lower branches
are not persistent, but a thicket of smaller stems with
abundant branching can appreach the '"ne go" cenditien,

b, Much of their meovement occurs at night without supplementary
light, thus intensifying the problem (or danger, as to the
eyes) of any impedence, as for example, that ef deadfall and
foot=entangling vines, '

¢, They muat avoid detection from the air in daytime; therefors,
per cent of crown cover and ites haight bacome critically
important.

d, Patrols proceed on predetermined compass courses and tend to
endure or overcoms annoyance rather than risk loss of time
or proper heading by attempts at uncertain circumvention,

This tends to increase rather than minimize possible sxposure

to thorns, poison ivy, stinging nettles and probably snakes.
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4, Sampling Procedurs

The initial method of choice was to empley circulsr, neated,
variable radius plots, experience having demonstrated that these can
be highly productive of information with minimum investment of time
and labor. For the kinds of information usually sought by plant
ecologists and foresters on relationships among the dominant individuals -
a single 100-foot diameter sample in homogeneous forest vegetation in
the study area will provide relatively reliable data of a reconﬁglianco
type. Usually, however, a series of samples omployin;_lomnwhag amaiiip_"
diameters would be used to establish the ‘point of dtm;ﬁtjhlng;rofurqi;“*
as with a spacies- area curve, when critical or detailed data on a
stand of less homogeneous v.g;tntion is desired, | -

Cain (1935), veporting on basal area studies in fir forests of
the higher Smokies, !oﬁnd that 30 quadrats 50 square meters in size
constituted a satisfactory sample of the trees of the associatien.

Oosting (1948) indicates six to be the minimum number of 10x10M quad-
rats necessary for sampling the tres strata in oak-hickory forests on
the Piedmont in North Carelina.

The WES system of notation while ostensibly not recognizing plant
species as such ia directly based upon the structural d{fferences among
species and will occasionally differentiate between some of the memberas
in a sample at the species level, Moetly, however, it tends to lump
species,

In sampling practice, therefore, to be qualitatively repressntative

of an area a plot need only be big enough to include those kinds of
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species in the area which the system is able te differentiats, but not

Fol <

necessarily all of the kinds of species that might be present., On such
a basis a kind of indicator or "partial flora" species-to-area relation-
ship exists,

A wmore practical point of interest howaver attaches to all of

e B o B B

the accessory species - those in addivion to Lhe epecies which first

™ : - necessitate ¢ach kind of structural symbol to appear in a diagram.

LS
| e

Kinds of dﬁédiea mny-grow.aiono:arfsidduby side attacting each other,

Tcndency of indtvidunls wtthtn n apecioa towurd clumping in some dogrce

o e
e

: il " vary. oomon charnhh* an3 is difﬁ.cult to mnsurn. yet ..ch i.ndivid-;

-A

,-unl p.aﬂt -adda i{t¢s own stsm uud pottion at cover to the wholo. Bach

species adds charlctorzpttcs net at_all sorted by the syatem. Théir'

fruits (for exampla) sre various in color, size, frequency, odor, and

e U

palatabllity to man, Tney aluo strongly influence the distribution of

aave
]
[

animals in both number and kind. It is the total combinatien of kinds

of elements coupled with their frequency that really constitutes the

oo B

-,

uniqueness of a sample, A kind of structural slement in North Georgia

Py

may represent five species of plants within one sample. The sams kind

of aymbol might or might not represent five species of plants in a

sample taken in Varmont)but it is virtually certain that the species

would be different, Thue the two symbols are tnterchangeable in the

sawple diagrams but they really refer to two separate clustars of ;

g s T

plant capabilities and characteristics, Each group is successful in

its own plant-association, the groups may occupy equivalent niches, but

s

the plants would likely die if transplanted, Thus in any given area

- pe
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sample size probably should be equal or grsater than species-minimal

area size in order to most validly portray the sum total of the vegeta-
tion,

In the field, visual inspection was employed to locate each sample
within what appeared to be a fair representation of the local degree of

homogeneity with respect to the dominant plants., A large individual of

the least frequent but characteristically present dowminants was chosen
as the center of 100 £t. diameter circles in the earlier Zorest aamples,

Within these, a smaller circle of 20 to 40 ft, diameter was used to;

sampling the low-growing plants of height clarses one to thres, aﬁd‘

-

the w.ole ares was used for the taller height classes, It was realized

that even with this method of two sizes of samples over-sampling was “

i I TR RE e T BT TR

e ReE T
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bound to occur for some abundant kinds of plants, juat as under-sawpling

would always occur with the rarer kinds, However, on the baeis of

e

previous experience in similar vegetation it was known that the 100 ft,

circle could be expected to give generally reliable information with

PRI

height classes six and seven tress, and it was felt that any extra 'lwi
effort spent in over-sampling might net be entirely wasted, For compars- ' o

tive purposas it would be an advantage to have samples of a single asize,

e

and certainly the relations of values in the 100 ft. diameter circle l"b

ﬂ

make for easy and rapid field calculations, The coverage of any element

Sl
1

may be determined directly crom:;ikdlameterz/IOO) = per cent coverage |

e |

of the sample., Later, with sample size derived by computation of a

“plateau’ dismeter based on mean area of a certain dominant structural

7

oy  pag
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L ' slement, the structural cells wera in each case measured 100 ft, or
%ﬂ smaller in diameter. In these no subsampling was dons for determina-
z l tion of frequency and cover percentage in the lower height classes,
i At the outset it was hoped that precise plane table meps of all
¥ overstory crowns could be drewn and correslations of stem size and
i: distribution would be attempted. The size of the total operation on
g the'croa assigned turned out to be much larger than anticipated so
{ l% individual crown covers were lumped together and reported by structural
?ﬁ 7 eloments only, 8tem frequency data by size classes were taken on only .
~ % . about half 5! the samples,
‘; % } No collection of voucher specimens was made.
W S. Mapping o
; ‘ In the development of the vegstation map, principal refersnce was j
§ : made to the available asrial photographs. The north half of the area .
gf - was almost covered by a series with good overlap taken in early Nevember ;i
i L. of 1960 with scale at 1:15000, On theme the laaves were still in

evidence, Another partial coverage set with less overlap taken {n mid
Dacember of 1955 with scale of 1:20000 covered approximately the southern
half of the area - except for one completely missing strip. The one
complete set for the whole arsa was of January, February and March, 1954
. vintage with 60 per cent overlap and scale at 1:20000, On both of these

last two sets no leaves were discernible in the deciduous crowns and in

numerous areas cutting had by now changed the landscepe markedly,

H e
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The major problem was te £it tegether somehow the fins scale
detail of & limited number of ground samples with the relatively large
scale photographs. More precisely stated, in what way might approxi- .

mately 100 square miles of hilly forest land be characterized with

. e s kit
T
¥

the existing photographic information supplemented by the detail of
less than a ,002% ground sample? It was immediately clear that only

the grossest information could be used by extrapolation from the ground

e et £ -
™ P

samples to the aerial photographs, For example, height, density of

i

? lf crown cover, and, in some cases, stem frequency could be estimated £o$

? : the taller height classes. Photos of stands at different seasons of the

; E year would help delimit evergreens and be especially useful in spotting

. - the laurel under deciduous canopies. Where it occurred under pines and

? ; hemlocks it would be difficult if indeed possible to recognize. §
i, r It was in recognition of this problem that special cognizance

of the activities of military personnel was made and the saries of

napping units depicted in Figure 40 was selected, It will be aeen at

L.
once that these attempt to deal practically with large clusters of
plant characteristics more or less in toto, Involved diractly as life-
- form characteristics ars height, crown cover per cent, stam frequency,

stem branching, woodiness, tendency toward twining, spine and poison
production. Other characteristics, as reproductive potential, degree of
association, specificity of ecological niches, and rate of decay ars
definitely though perhaps less obviously expressed, Much more clear

is the over-riding influence of man -~ upon whose activity in the area

five of the seven categories are based.

pinsy pomy  pam PR e
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After finally deciding upon mapping units the esriei plivies weis -
interpreted and boundary tracings were made on clear plastic everlays. .
Thess tracings (after correction from field data in numerous cases) e
were then transferred to maps specially prepared te fit the twe scals

sizes of the photos, The two partial maps resulting were then reduced

photographically to a scale of 1:25000 and assembled into a composite.

ey

D. Results

8ixty-nine circular sample plots of nested variable radius type
were selected and detailed observations were recorded in the field.

Plots were located in areas chosen for their inclusion of different

i
i
i
[
{
{
|
[
L

kinds of forest vegetation (as for example oak-pins, cak-chestnut,

"

o

hemlock-white pine-hardwoods), in areas where differences were fully

g
¢
:
H
X
g.’
P,
-3
é,
£
g

i

expacted because of scological factors operating, and from areas

-

Lt = s

readily discernible on aerial photographs as owing their differences
primarily to man's occupancy and activities. By choice effort was
made to locate and sample as many represantative kinds of vegetation
L. as poasible, and to that axtent the data are definitely biased, Loca-

- tion of sample plots by number is shown 6n Plate 10,

Plot samples ranged in size from ten to one hundred feet in

diameter and their distribution by sizes {s shown in Figure 41, All

- A
f .

of the ten and twenty-foot diameter plots and hulf of the thirty-foot
plots werse samples from old fields or thickats where vegetation is low

or dense and tends to be rather uniform,
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A little mere than half of the samples were of the maximum
hundred foot diameter, All of these were in tall vegetation - forest,
forest with thicket understory, or slashed forest,

Vegetation diagrams for all samples have bsen constructed
according to the WES life-form system, and several complete sets are
submitted under separate cover, together with one copy of each of the
original field tally forms, PFigures 42.-47 consist of a set of diagrams
of the vegetation of six sample plots illustrating the six generalized
clasges of vegetation used as mapping types.

General variation in degree of complexity of the vegetation is
fllustrated in Figure 48 where it may be seen that the extreme range
in number of kinds of structural ¢lements per sample extends from five
to thirty. The median is at 14,and 75 per cent of the samples have
from 10 to 20 elements each, It is implied that soma of the plota of
vegetation are ssveral times as complicated as others.

The somewhat irregular outline of the curve of Figure 48 results
from the facts that (a) different classes of vagetation ows their
ditferences in part to the number and degres of development of the
component structural slements and (b) uneven numbers of samples were
obtained within given classes of vegetation. 1In all, thirteen samples
were from old flelds, three from thickets, two from park-woodland,
seven from forests with thicket, thirty-five from forests (without
thicket), and nine were from slash. In Figurs 49 the individual
samples of the previous figure are desiygnated as they relate to the

series of mapping types and the arrows indicate positions of medians,

.71/
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STRUCTURAL ELEMENTS
Figurs 48
DISTRIBUTION OF SAMPLES IN TERMS OF TOTAL
NUMBER OF STRUCTURAL ELEMENTS
PRESENT PER SAMPLE

PLOTS

STRUCTURAL ELEMENTS

Figure 49
DISTRIBUTION OF SAMPLES, STRUCTURAL ELEMENTS
PRESENT PER SAMPLE, AND VEGETATION
MAPPING TYPES

Mapping Types

F - Forest

FT - Forest with Thickat
OF - 0lad Field

PW- Park-Woodland

S - Slash

T - Thicket
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Although very few samples wsre collacted 1n thicket and Park-woodiand

- and tha infermation ie therefers only suggestive, the very fact that

L

their cover occurs in a reastricted number of height classes would

appsar to be compatible with their lower number ef structural slements

et

as rescorded in the field., J1A field vegstation is more ceomplicated,

b §

and while its range in elements is nearly that of the range of forest
elements its median is clearly lower, The name slash is here used for
stands (formerly forest) in which relatively recent cutting has openad
conspicuous areas in the overstory and notable amounts of tops and

limbs remain in undecayed condition on the forest floor. This also

|

I

l‘ is apparently a complex type although {ts range ¢ <lements in these

- samples is narrower than that of the forest,

l Distribution of the six vegetation categories togethser with land
presently cultured is shown on a scale of 1:2500C on Plate 9. It should

1 be noted that boundary delineatien is inherently easier between some

I of the types than others. Distinctiens, as with slash, have sometimes
bean arbitrary - although there is probably no virgin forest in the

i
{ whole aren, Most difficult or all to delimit was forest having the

l laurel thicket below, In cases where it occurs under hardwoods it may
becoms visible from above in winter. Sometimes, howsever, the laurel

is associated with hemlock and white or other pines and is thus obscured

- ———

from aerial observation at all seasons, On photos as ours with scales

- aampe

at 1:15000 and 1:20000, prints of uniformly good quality are highly

essential, and the accuracy of our map remains to be tested,

l
|
1
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E. Analysis and Discusaion

1t appears without a doubt that a wide spectrum of life-~forms
can be successfully portrayed by the diagrammatic system in its present
torm. Yardstick of success in this case being the retrieval of the
information by the reader of the diagram.

Figures 50 and 51 are diagrams of samples taken within 700 feet
of each other and are illustrative of the considerable differences in
vegetation due to locat site influences. The plot with the taller,
more dense overstory was part of a deciduous stand in a steep "moist
and protecto&" ravine, while the other was from an oak-pine stand on
a much less steep but "dry and expossd’ lead, Both were at approxi-
mately . mid-altitude on the broad south-facing slope of a major ridge,
Conner Mountain,

Figure 52 {s {llustrative of the vegetation at the summit of the
ridge. Here the forest is relatively open and is composed of scattsred
oaks with an abundance cf herbs in low height classes. Wdody seedlings
and saplings lo.chlrlctnriltlc of actively reproducing forests are i{n
short supply. In some cases these ridge top stands have stagnated so
extensively that sufficient light penetrates to support a growth of
numerous grasses and a wave of woody reproduction. Such condition is
shown in Figure 53.

By way of contrast a sample taken high on the moist north-
facing elope of the same ridge ls represented in Figure 46, page 120,

This well stocked mature stand showe not only a very dense overstory
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Ridgetop with abundant woody reproduction,

Figure 53.
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(148 per cent in height classes seven and eight) supported by stems of
varying cross sect.ion, but also good weody reproduction and an abundant
herbaceous ground cover, The samplc “as more height class eight trees
than is typical of most forests of the training area, but is other-
éi;;ll fair representative of differences typifying north and south-
facing siopes, Temperature and moisture regimes are markedly different.
It {s not always easy to determine the cutting history or the
burning record, but signs of cutting within recent years werea not .presént
in thess particular samples, The Ranger training area, however, does
include much land in private ownership, and selective cutting, eome of
it severe, has been widely practiced. Thus the condition of most forest
stands 18 often more clearly related to tne modifying effects of man's
uss (or neglect) than to the processes of uninhibited natural succession,
In these forests high percentagea of cover cam occur in sny other (but
not all, in concert) height class along with that of the overstory
iteelf, Figure 54 ghows by means of star diagrams the cover dlstribu-
tion in two samples of forast (one of which has been previously mentioned
and is diagrammed in Figure 4§, p.1ao). Here eight radii cerrespond to
tne eight height classes and each millimeter of length aleng a radius
equals one per cent of cover in that particular stratum. The boundary
subtending ths radii is not interpreted here to have specific quanti-
tative meaning other than as it tends to emphasize gensral size and
shape of the figure. The shape, in fact, is quite diagnostic. Forests
by definition have high cover percentages in upper layers., Plot thirteen

of the same figure was in a selsctively :utover area of forest having
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of the previous figuras are based) may be compared and ars seen to

14}
ct

@ conspicuous laurel tiicket A8 understory, 1in Figure 35 thies o
other four vagstation mapping types-are dimilarly illustrated by dia-
grams of representative samples. Of these thres only the slash type is
highly variable with raspect to the strata in which cover occura. The
others may be recognized immediately by their fundamental shaps. Feor
comparison, vegetation each of the mapping types is represented
pictorially in Figures 56 to 61,

Variation between samples in per cent of cever at any given
level is to L2 expccted, Hence averages and rangas of variability
are of interest. Figuras 62 to 67 depict for each vegetation mapping
type average cover per cants by haight classes, together with the
total number of kinds of structural elements which contribute to that
cover, Again, there is a generalized characteristic profile for esach
of the types, although slash looks somewhat similar tc forest with
thickat, Actually in the £isld, sites of slash would rarely if ever
be mistaken for sites of forest with thicket, Slash has lower total
cover percentages and varies from place to place. 1Its density {n
height class five is due more to a weddy mixture of numnrculrklnll of
plants, many of them wooly seedlings, than to the comparatively uniferm
tangle of the laurel thicket.

Cover variation among samples by height clasmes is shown feor
old field, forest, forest with thicket, and slash mapping types in

Figures 68 to 71, Here the ranges in cover (upon which the averages
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Figure 56, Old field vegatation being invaded by pine forast.
tole-sized white vines in baci round are probably younger than apple
tres in center.
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Figure 57, Thicket of reiatively even-aged pine sapiings.
Note persistence of leaflcas branches .n lower height classes.
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evident in all huight
cover of 34 par cent




@
[}
—

Slash vegetation with abundent down liubs and tops.

Figure 61,
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Figure 62, Average cover stratification in th.rteen
samples of old field vegetation.
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Figure 64, Average cover stratification i{n two
samples of park woodland.
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have wide latitude. 1In fact,with such latitude it is ebvious that
adequacy of number of samples quickly becewss a relevant questien, i

It was shown sgrlier that the number of structural elements

per sample ranges from 5 to 30 with a median at 14, Ln’Fngro 49, page 122,

it may be seen that the median number of elements in the samples from

different mapping types also differs. There is overlap in the ranges,
with forest samples being moat variable followed closely by old field.
Slash has only half the variability of forest but averages nearly 50
per cent more slemants por.slnplo. A furthar look at distributions of
structural elements is of interast,
Numbers of elements por'btrntqgitn the different kinds of mapping
units is summarized {n the !ollowingigéblox
ﬁ?- F?rcotﬁ :
0l1d Thicket - Park- with Forest 8lash
Fleld Woodland Thicket
Number of - ,
samplas 13 3 2 7 28 - 9
Numbers of ilonontl
Height
classes 8 - -— e 4 2 -
7 1 - 3 5 9 7
6 4 3 1 7 1 L
L 12 5 -- 6 17 9
4 13 5 1 7 16 11
3 11 3 2 8 11 12
2 7 3 4 S 10 9 )
1 6 2 S 3 8 5
m.mnh 5 4y 16 — 47 52 1110
Table I. 31::ribution of Structural Elements by Strata Within Mapping
nite,
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‘otcurred only once, None was universally present;and only forest included

‘minimal area or larger with respect to the dominant plants, but samples.

In sach vegetation type except park-woodland the frequancy
tends to be greatast in the intarmediats class heights. Porest {ncludes
the greatest total number of elemants and park-woedland the least.
Plets in slash may have more kinds ef sleuents pro;nnt per sample, but
the total number of kinds prasent in all of {ts samples ia mere like
the intermadiate total numbers present in old field and forest with
thicket types, Altegether, not counting litter materials, 128 structural

slemants were present in the samples indicated above and 45 of these

more than 50 per cant of ths total number of kinds,
Comparibility of data bacomes a pertinent guestior when coneidering

thess results in detail, It {s likely that the plot aizes wers all of

were not of the same size (or number) in the different types. PFor orqﬁplc.
the diamsters of thirteen samples of old £ield typs ranged from 10 +o 50
and averaged 27 feet. In ssven samples of ferest with thicket £ho range
was 30 to 100 and the avarage was 71 feet. The 25 samples of foreata
which wers used for deteailed study were of the 100 foot diameter aisme

and wers therefora compabable in area at least. In spite of such
differences the pattorﬁ of total numbers of elemanta prasent in the

types is perhape instructive, Ths numbers of slements énvolved are
reasonably large and can be treated in some ways as if they wera spacies.

In Figure 72 "structural slementierea” curves for four of the mapping
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types are presented. From thase it can be seen that slash and old
field rather quickly within the number of samples available terd to-
ward a "plateau” relationship, Forest with thicket, howsver, exhibits
only slighttly less than a linear relationship, and one could wish for
at least another dozen samples of {t, The forest curvs shows a
general trend toward flattsning out but not without wavering.

Actually, there is an additional and perhaps subjéctive variable
in these curves., They have been plotted as the field data was gathered
ch:-onologically, and the time elapsed was a matter of six to seven
weeks, Forest samples were taken throughout the peried and could
therefore reflect seasonal changes in the lowsr and herbaceous vegeta-
tion as it continued to develep. Forest samples were also taken in
particular areas, A numbar of sarly plots were tsken on the seuth
face and ridge top of Conner Mountain followed by a saries down the
Toccoa River vallay past Gaddistown, A third and last series vas
mixed and included the moist white pine-hemlock forcsts intermixed with
upper slope typas, These three seriss are known to include different
floristic and frequency lists of plants, and it seems likely that a
very long series of perhaps 40 to 50 samples located randomly and with-
out respect to types would be raquired to include the varlahglity of
forest that exists.

Figures 73 ard 74 show element-area curves within different
height classes fcr the forest and old field saries. Again chronology

{s involved but is of probable significance only in the forest ssriss,
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(all of the old fiald plots waere taken in mid-suzmer within a peried
of two vnku;) In each seriss the dominant strata tend teward plateau
relationship rather early but the accessories vary rather widely,
Importance as wsll as frequency of eslements varies widely, In
all of the twenty-five forest plots only one slement was universally
present (and in terms of cover it was excesdingly important)., At the
other extreme, forty elements were present only once in all twenty-five
samples and their combined cover percentage is vary low, Pigure 75
shows, by Raunkidarian type of grouping, the fraquency distribution of
slaments in the forest samples along with the cover which they preduce,
Although structural sleaments have much in commen with apecies
categories, in soms respscts theay differ importantly, A certain species,
as for example Awerican holly, becauss of spines on its leaves {g
specifically represented and ﬁphntnd in every haight class in which
it ocours. On the other h-md, floras can vary widely witheut dt_!tutng
in structural symbolisatien, and parheps for military purpeses this is
unimportant, It {gnores, howsver, the pradictive and asscciation qualities

and tharefore the indicator potential inharent in spacies recognition,
F., Problems and Recommendations

An adequate ratio of stems to crowns in the construction of the
diagrams is likely to remein A.troublescms item, Figure 76 shows how
the present diagram system generally tends to underrspressnt sten

fraguency especially in lower height classas,

ok

.
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Definttive determination of individual crewn shape ameng trees
compesing the overstery is difficult and semetimes nearly impessible in
sanples having high cever per cents in height class six er seven,

Better diagrammatic representation of mosses might bs achieved
by lumping them into a single separats symbol, We have used the low
herb symbol with appropriate leaf designation (smallest sise), which
fails to distinquish a somatimes important community on rocks, logs,
or ledges, from other small~leaved herbaceous plants (as Sedum or Oxalis).

In many areas, especially in the slash typs of vegstation, thare
are mere than negligible ameunts of dewn branches and limbe in fresh to
advanced decay conditien. These were dlstinquished from purely prestrate
stems (which were ceneidered micregesmatric figures) and reaerded as A
voedy decumbents by appropriate height class and commenest stem li.nuin.
No leaf syubols in these generally set them clearly apart in the dia-
grams,

How to axtrapelate frem a given sample to the ad jacent vagetation
is a major prodblem. Develepment of soms key significance of a few
recognisable symbols for uss with goed photographs seems the present
best hops, Thers is little or no prodlem in mapping tha vegetation of
the sample areas proper (at almost any class height) with the detail of
data nov obtained,

Only limited stew frequency and essentially no crown mapping data
was obtained in the Ranger training area, More information is needed
befors the distribution of rare slemente, especially thoss tending to

¢lump, can bs evaluated,
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The adding of the cross hatch grid te the diagram symbels seems
an inordinate vaste of pime and energy. Having shewn sise, textura,
and shape, unless otheryise specified, it might well be assumed that- the
leaves were present on the specimen in living condition when the

observation was made,
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