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ABSTRACT 

European wild hog rooting and wallowing were s tudied in the 

mountains of Eas t Tennessee in order to de termine its s easonal , 

ecological , and alti tudinal o ccurrence and extent.  

From April , 19 7 1 ,  through March , 1972 , the monthly o ccurrence 

and e xtent of European wild hog roo ting and wallowing at different 

elevations and in different vegetation types were s tudied along 

es tablished trails , cros s-country trails , and roads in three watersheds 

in the Great Smoky Mountains National Park (65 . 7  miles ) and in three 

wate rsheds in the Tellico Wildlife Management Area , Cherokee National 

Fores t ( 34 . 4  miles ) . 

European wild hog rooting and wallowing were found to o ccur 

mos t frequently and mos t  extensively at the higher elevations in the 

warmer months and at the lower elevations in the cooler months . 

Fluctuations in the elevational o ccurrence o f  rooting and wallowing 

were greater in the Great Smoky Mountains National Park than they were 

in the Tellico Wildlife Management Area due to the greater elevational 

range available to this animal in the Park . The elevational movement 

o f  European wild hogs appeared to be  a thermoregulatory response to 

increasing temperature and to food availability .  

The vege tational occurrence o f  rooting appeared to be related 

to the elevational movement in respons e to increas ing temperature , 

to food availab ility ,  and to the peaks in farrowing activity . The 

vegetational occurrence of European wild hog wallows appeared to be 
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related to the more mes ic site characteris tics o f  the cove hardwood 

fores t type and the nor thern hardwood fores t type , with wallows 

being obs erved in the cove hardwood type during the cooler months 

and in the northern hardwood type during the warmer months . 

In the lower elevations , the monthly extent of rooting (REI) 

appeared to be  determined by the average monthly temperature , by 

iv 

food availab ility , and by a European wild hog control program ,  whereas 

in the higher elevations , the REI appeared to be determined by the 

average monthly temperature and the extent of  the elevational range 

availab le to wild hogs . 
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CHAPTER I 

INTRODUCT ION 

S ince its introduction into the North Carolina-Tennessee 

mountain area in 1912 , (Jones, 1959 ), the European wild hog (Sus 

scrofa) has b ecome an animal with two faces. On the one hand , it is 

a pri z ed trophy for hunters, and on the o th er , it is an unwanted 

intruder . 

The European wild hog has b een hunted on the T ellico Wildlife 

Management Area of  the Cherokee National For est in Tennessee since 

1936.  The Tennessee Game and Fish Co mmission considers this animal 

to b e  an important b ig game species in their management program. 

B ecause of the animal s importanc e, a research pro j ect was b egun in 

1959 to determine its life history , population dynamics, and ecology 

(Matschke, 19 64). This animal has al so b een the obj ect o f  stocking 

programs in o ther areas of Tennessee as well as surrounding states. 

L ewis (19 6 6 )  states that these stocking programs r eflect the interest 

o f  spo rtsmen ' s group s in increasing opportunities to hunt this animal . 

The National Park S ervice (Great Smoky Mountains National Park) 

considers the Europ ean wild hog as a destructive exotic in the natural 

eco sy stem. In accordance with National Park S ervic e policy concerning 

the elimination of exotics, a control program with the aim of eventual 

elimination from the Park boundaries has been conducted since 1959 . The 

National Park S ervice recently initiated a five y ear ecological investi­

gation of  the European wild hog "to include ob servations of movements, 
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range, food hab its ,  adap tation to various environments , migration 

tendencies , reproduction rate, and o ther pertinent factors that may 

result f rom this s tudy that will eventually lead to the elimination 

of this e xotic" (National Park S er vice, 1969 ).  

E ven though the European wild hog was introduced into this 

country o ver 60 years ago, all of the research , o ther than a three 

2 

month s tudy by S tegeman (1938) in the summer of  19 37,  has b een carried 

out s ince 1959 . This research has focused on b as ic l ife histo ry 

information ( Henry , 196 6 ,  1968a, 1968b , 1969b , 1969c,  19 70 ; Henry and 

Conley, 1 9 70, 1972;  Jones, 1959 ; Lewis, 1966 ; Mats chke , 1963,  1964,  1 9 6 7 ;  

Mats chke and Hardis ter , 19 66;  Rary e t  al . ,  19 68) plus ways and means 

of  ob taining such information ( Henry , 19 69d;  Henry and Matschke , 1968;  

Matschke , 19 62;  Matschke and Henry , 1969 ; Williamson and Pel ton , 19 71).  

The only s tudies concerning the hab itat preferences o f  this animal and 

its impact on the natural flora and fauna were those o f  Henry (19 69 a), 

Mats chke (1965 ), S tegeman ( 1938),  and S trickland (1972).  Whether the 

ques tion is to control , eradicate ,  or prop agate the European wild 

hog,  intelligent evaluations and recommendations are needed . 

This s tudy dealt with the roo ting and wallowing hab i ts o f  the 

European wild hog in the mountains of  Eas t Tenness ee .  The maj or  

obj ecti ves of  the s tudy were to : (1 ) determine the seasonal, ecological , 

and altitudinal o ccurrence of  European wild hog rooting and wallowing; 

and ( 2 )  de termine the extent of rooting and wallowing activity by this 

animal . This s tudy was a part of  an overall research proj ect b eing 

carried out by the Department o f  Fores try , The University o f  Tenness ee ,  

to s tudy the b iology and ecology o f  the European wild hog in the 

mountains of Eas t  Tennessee . 



CHAPTER II  

DESCRIPTION OF  STUDY AREAS 

Location and Phys iography 

The research for this s tudy was conducted concurrently on two 

areas in East T ennes se e .  These were the Great Smoky Mountains National 

Park (GSMNP) and the Tellico Wildlife Management Area (TWMA) , Cherokee 

National Fores t .  

The GSMNP i s  an 800 square mile ( 512 , 000 acre) area located 

within Blount , Sevier , and Cocke counties in Tennessee and Swain and 

Haywood counties in North Carolina (Figure 1) .  This area ext end s 

northeas t along the Tennes see-North Carolina l ine from the Little 

Tennessee River and the southern port ion o f  the Cherokee Nat ional 

Fores t . It is appro ximately 15 miles from S evierville (population 2 , 890) 

and approximately 25-50 miles southwest of  the city of Kno xville 

(population 181 , 000). Wildlife management on the area is  controlled 

by National Park Service policies (National Park S ervice, 1 969 ). 

The TWMA is an 80 , 000 acre tract of  land within the 18 7 , 9 73 acre 

Tellico Ranger District of the Cherokee National Forest. This area, 

which lies entirely within Monroe County , Tennessee , extends south 

from the Little Tennessee River and the GSMNP and west from the North 

Carolina s tate line . It is appro ximately 15 miles from Tellico Plains 

(population 800), and approximately 70 and 72  miles from Kno xville 

and Chattanooga (population 12 7 , 500), respectively . Wildlife management 

3 
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on the area is a cooperative endeavor between the U . S .  Forest S ervice 

and the T ennessee Game and Fish Commission (U . S .  Forest S ervice,  19 70). 

These two areas are located in the southern portion of the 

physiographic division known as the Great Smoky Mountains ( the Unaka 

Mountain Range) . Typical of  this rugged division are the steep-

walled, V- shaped valleys and narrow winding ridge crests with sharp 

p eaks. Elevations in the GSMNP range from 888 feet above sea l evel 

where Abrams Creek flows into Chilhowee Lake, to 6 , 643 f eet on Clingmans 

Dome, the second-highest point in the East ern United S tates.  The 

elevations in the TWMA range from 1 , 550 feet near Tellico Plains to 

5 , 462 f eet at Haw Knob . The GSMNP and TWMA are drained by approximately 

600 miles and 135 miles of streams,  respectively . These streams are 

mostly small , cold , fast-flowing , rocky , and margined with vegetation 

(National Park S ervice, 1969 ; U . S .  Forest S ervice, 19 70). 

Geology and Soils 

Both the GSMNP and the TWMA are underlain by rocks classified 

as b elonging to the Great Smoky formation o f  the O coee series o f  lat e 

Precamb rian age. These are sedimentary ro cks of unusual complexity 

that have b een metamorphosed and greatly folded and faulted .  The 

rock s  are principally compo sed of graywacks ( quartz , feldspar , and 

slate fragments) , with lesser amounts of slat e, schist , and limestone 

(King et  al.,  1968;  TVA et al . ,  19 6 7 ). 

The so ils of these areas, typical of  the so ils of  the upland , 

were derived from the underlying b edrock .  The maj ority of  this so il 

is  classified as the Ramsey Soil type ( Ramsey slates, silt loam ,  very 



s teep phas e) , and is derived from s lates and quartzites . Thes e Rams ey 

s oils vary considerably in depth and dis tinctively developed s o il 

horizons . The deep soils occur in local alluvial deposits at the 

b as e  of s teep slopes and along drainageways,  while the shallow soils 

o ccupy narrow ridgetops and the s t eeper slopes . Some charact eris tics 

6 

of Ramsey soils are their moderat e  natural f ertility , medium to high 

acidity , rapid water p ercolation , and low wat er s torage capacity ( U . S .  

Fores t  S ervice, 1970) . Cain (1931 )  found that the cove s oils were 

moderately acid (pH 4 . 8-5 . 1) , the middle slope soils intermediat e in 

acidity (pH 4 . 1- 4 . 3) , and the ridge top soils highly acidic (pH 2 . 9-3 . 6) . 

Climate 

The study areas have a humid general climate. There is, 

however , a marked variation in local climat es due to the high r elief 

of the mountainous t errain . Temp erature decreas es at the average rate 

of 2 . 23 ° F ,  per thousand feet ris e in elevation . The h igher peaks in 

the GSMNP average 10 to l5 ° F ,  cooler than the bas e  of the mountain 

during the growing s eason . This difference is approximat ely 4 to 6 ° F , 

for the TWMA . There is  a marked contrast between the s ix warm month s  

and the six cold months of the year with a rapid warming between 

April and May and a sharp cooling between Octob er and November . The 

average temperatures for January and July are 39 . 3° and 7 3 . 6 ° F .  

respectively for the GSMNP and 42°  and 7 7 ° F .  respectively for the TWMA 

( Shanks, 1954; U . S .  Forest Servi ce , 1970 ) . 

The precipitation at the b ase of the mountains is not far 

different from that of the adj acent valley areas. The precipitation 



at 4 , 500 to 5 , 000 feet elevation , however , is  approximately 5 0  percent 

greater than at the base of  th e mountains. The summer season is the 

p eriod of greatest precipitation , while the fall is the driest time o f  

the year . Precipi tation averages 54 inch es·per year at the lower 

elevations and 85 inches per year at Clingmans Dome in the GSMNP . The 

average annual precipitation on Clingmans Dome is the highest in the 

Uni t ed S tates outside the Northwest Coast .  Precipitation averages 

56  inches per year at the lower elevations and 70 inches per y ear at 

the higher elevations on the TWMA (Shanks, 1954 ; U . S . Forest S ervice,  

19 70 ) . Weather data collected at Gatlinb urg , Tennessee ( elevation 

1 , 460 feet) and at Tapoco , Nor th Carolina ( elevation 1 , 11 7  feet ) are 

presented in Tables 1 and 2 .  

Vegetation 

The vegetation of the Great Smoky Mountains in particularly 

rich in species and varied in community types. S tupka ( 1960)  states 

that there are mor e  than 1 , 300 kinds of  flowering plants,  almost 350 

mosses and liverworts, 2 30 lichens, and more than 2 , 000 fungi in the 

GSMNP . Whittaker (1956)  desc rib ed this vegetational variety by the 

use of 15 vegetation types which he derived from studying the vegeta­

tion along the environmental gradients of moisture and elevation . 

Shanks (1954) lump ed the numerous sp ecific vegetation types into six 

b road physiognomic types which are relatively distinc t ,  which o ccupy 

obviously diff erent si tes, and which are charact erized by marked 

differenc es in the minor vegetation . These six vegetation types 
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Month 

January 

Feb ruary 

March 

April 

May 

June 

July 

Augus t 

TABLE 1 

TEMPERATURE DATA FROM GATLINBURG , TENNESSEE 
AND TAPOCO , NORTH CAROLINA 

Average Monthl � TemEeratur e in °F
a 

Gatlinb urg �1460 ft2  TaEo co 
1923 to 

1967  
b 

Mo . Av . 1 9 71 1 9 7 2  19 71 

39 . 3  35 . 3  41 . 2  39 . 0  

41 . 9  37 . 1  36 . 2  40 . 4  

4 7 . 8  41 . 4  45 . 7  44 . 9  

56 . 8  54 . 0  5 7 . 6  

64 . 8  60 . 1  6 3 . 1  

72 . 0  71 . 4  7 3 . 6  

7 3 . 6  72 . 0  7 3 . 1  

7 3 . 7 71 . 2  7 3 . 4  

8 

�1117 ft2  

1 9 7 2  

40 . 1  

48 . 9  

S ep t emb er 68 . 9  69 . 2  71 . 1  

O ctob er 5 7 . 9  60 . 7  6 3 . 9  

Novemb er 46 . 7  46 . 7  48 . 7  

Decemb er 40 . 2  4 7 . 8  51 . 2  

aSource : U . S .  Weath er Bur eau,  Climatological Data , U . S .  Dep t . 
Comm .  Annual Summary , 19 71 , 1 9 7 2 . Vols . 76 , 7 7 . 

b Sour ce :  From records of  the Great Smoky Mountains National Park . 



Month 

January 

Feb ruary 

March 

April 

May 

June 

July 

Augus t 

S eptemb er 

Oct ob er 

Novemb er 

Decemb er 

Annual 

TABLE 2 

PRECIPITATION DATA FROM GATLINBURG, TENNESSEE 
AND TAPOCO , NORTH CAROLINA 

9 

Total Monthl � PreciEitation in Inches a 

Gatlinb urg {1460 ft) TaEOCO {1117 ft)  
1923  to 

19 6 7  
b 

Mo . Av. 19 71 1972  19 71 1972  

4 . 84 7 . 0 3  6 . 53 6 . 9 8  

4 .  76 4 . 66 4 . 88 6 . 66 4 . 80 

5 . 32 4 . 82 5 . 40 5 . 70 6 . 33 

4 . 50 3 . 5 3  3 . 58 

4 . 50 3 . 75 2 . 68 

5 . 20 6 . 7 7 1 . 91 

5 . 66 14 . 74 12 . 89 

5 . 29 5 . 43 2 . 81 

2 . 98 3 . 40 3 . 9 3  

3 . 12 6 . 46 4 . 08 

3 . 42 2 . 16 1 . 95 

4 . 46 4 . 18 2 . 9 3 

54 . 05 66 . 9 3 5 6 . 10 

aSource:  U . S .  Weather Bur eau , Climatological Data , U . S .  Dept . 
Comm. Annual S ummary , 19 71 , 1 9 7 2 . Vols . 76 , 7 7 .  

b Source:  From records of  the Great Smoky Mountains National Park . 
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include cove hardwood forests,  h emlock forest s ,  northern hardwood 

forests,  spruce-fir forests,  closed oak forest s, open oak and p ine 

stands-heath balds. Figure 2 sho ws the general altitudinal and topo­

graphic  position of  these b road vegetation types. The effect of  altitude 

is mainly on t emperatur e and l ength of gro wing season , while effective 

moisture and soil depth are correlated with topographic position . The 

classi fication o f  the vegetation typ es by Shanks ( 1954)  is followed 

in the descrip tion b elow, except  that heath balds are considered as 

a separate vegetation type and grassy balds and fi elds are added to make 

a to tal of nine vegetation typ es. 

The cove hardwood forest typ e occurs in the shel t er ed ,  deep­

soiled drainages b elo w 4 , 500 feet . On th e North Caro lina side of 

the GSMNP , which has a general south exposure, the cove forests are 

narro w and finger up each drainage, whereas on th e Tennessee side, 

with a general north exposure, th e cove forests often b roaden out , 

o ccasionally ext end over ridge crests,  and ext end to much high er 

elevations. S even tree species make up 80 to 90 percent of th e cove 

forest canopy (Table 3 ) . There is no shrub grouping charact eristic 

of the cove forests as a whole.  The herb stratum is the rich est in 

the mountains, and summer herb coverage is  as high as 80 percent in 

some sit es (National Park S ervi ce, 1969 ; Shanks, 1954 ; Whittaker , 1956) . 

The hemlock forest type is  typically restricted to shelt ered 

topography along streams up to 3 , 000 feet . I t  al so occur s  on the more 

exposed slopes and lead ridges up to 4 ,500 feet . The most important  

asso ciates of hemlock are l isted in Tabl e  3 .  A low-tree lay er of  

small-tree species of  the submesic and eco tonal-mesic unions is well 
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TABLE 3 

VEGETATION TYPES AND THEIR IMPORTANT TREE SPECIES 
IN THE GREAT SMOKY MOUNTAINS 

Vegetation Type 

Cove hardwood 

Important Species 

Eas tern hemlo ck (Tsuga canadens is ) 
S ilverbell (Hales ia monticola) 

1 2  

Yellow buckeye (Aesculus octandra) 
Tulip poplar (Liriodendron tulipifera) 
Beech (Fagus grandifolia) 

Hemlo ck 

Northern hardwood 

Clos ed oak 

Open oak and pine 

Spruce-fir 

Eas tern hemlock 
Yellow b irch 
S ilverbell 
Fraser magnolia (Magno lia fras eri) 
Rhododendron (Rhododendron�. ) 
Mountain laurel (Kalmia latifolia) 

Beech 
Yellow b irch 
Yellow buckeye 
Sugar maple 
Mountain maple (Acer s picatum) 

White o ak (Quercus alba) 
Chesnut oak (Q. prinus ) 
Northern red oak (Q. rubra) 
Black oak (Q. velutina) 
Pignut hickory (Carya glab ra) 
Mokernut hickory (�. tomentosa) 
Sourwood (Oxydendrum arboreum) 
Black locus t (Robinia ps eudoacacia) 

Scarlet oak (Quercus coccinea) 
Virginia pine (Pinus virginiana) 
Pitch pine (�. rigida) 
Table mountain pine (�. pungens ) 

Red spruce (Picea rubens ) 
Fraser fir (Abies fras eri) 

Source : R.  E. Shanks , "Reference lis t of native plants in the 
Great Smoky Mountains . "  Bo tany Dep t . ,  The University of Tennessee , 
1954. (Mimeographed . )  
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developed in s o me  s t ands , b u t  relatively unimportant i n  o thers . The 

deve lopment of a low-tree l ayer is dependent upon the extent to which 

rhododendron dominates the undergrowth . Herb coverage varies from zero 

to approxi mately 60 percent, and is  related to the proportion of hard­

woods and the development of heath . The hemlock fores t type is mos t  

dis tinctive (has the heavies t hemlock  dominance, denses t heath growth, 

and lowes t amount of herb coverage) on s teep s lopes at higher eleva­

tions . At lower elevations , the hemlock s tands are more mixed with 

h ardwoods , have les s  heath,  and cont ain more herbs . Below 2 , 500 

feet the hemlo ck fores t gradually merges with the cove fores ts , and 

hemlock becomes only one o f  the dominants (Shanks , 1954;  Whittaker , 

1956 ) . 

Above 4 , 500 feet the cove hardwood fores t type merges with 

the nor thern hardwood fores t type . The northern hardwood fores t 

type is dis tinguished as a type only by larger numbers of beech stems , 

limit ation o f  tree s i ze,  and more s ubalpine cas t of the flora . It  

is found mainly at the head o f  coves , in gap s ,  and other mes ic sites . 

The main tree species are lis ted in Table 3. The undergrowth is 

sparse with few s eedlings and few or no shurbs above a floor  of sedges,  

ferns , and other herbs . Herb coverage is  40  to  60  percent , and is 

essentially like that of the upper cove fores ts with the exception that 

seges (Carex sp . )  are nearly always present in  small coverage ( Whittaker,  

195 6 ) . 

The lower limits of  the spruce-fir type (4 , 500 feet)  is dominated 

by red spruce (Picea rubens ) ,  the middle by a comb i nation of  red spruce 



and Fras er fir (Abies fraseri) , and the upper elevation--above 6 , 000 

feet--by Fras er fir . The canopy composition o f  the s pruce-fir type 

is relatively uniform ,  compared with the forests of lower elevations , 

but undergrowths vary greatly in s tructure and floris tic compos ition 

along the moisture gradient (National Park Service, 1969;  Whittaker ,  

195 6 ) . 
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The closed oak forest type is found on the intermediate to dry 

slopes at low and middle elevations . The mois ture on these s ites is 

s ufficient to maintain a high and continuous canopy . The main tree 

species of this fores t type are lis ted in Tab le 3, page 12 . The 

understory is usually dense ,  but no t continuous . It  varies from 

mountain laurel (Kalmia latifolia) and rhododendron thickets to stands 

of young o aks , locus ts , catb rier ( Smilax rotundifolia) and oil nut 

(Pyrularia pubera) . The unders tory coverage varies from 50-80 

percent at the middle elevations to 20-50 percent below 2 , 500 fee t .  

Herb coverage i s  1 0  t o  4 0  percent a t  the lower elevations and 2 0  to 

60 percent at the middle elevations (National Park S ervice, 1969 ; 

Shanks , 1954; Whittaker,  195 6 ) . 

Mos t  s teep , south- and southwes t-facing slopes with ro cky 

s oils are occupied by the open oak and pine type . The tree canopy is 

not continuous due to the xeric s ite conditions , but these conditions 

do result in a continuous tall  shrub layer dominated by mountain laurel 

(Kalmia latifolia) . The main t ree species of  the open oak and pine 

type are lis ted in Table 3, page 12 . The mos t  xeric s carlet oak 

(Quercus coccinea) replaces the northern red oak (Q. rubra) of the 

closed oak fores t .  Virginia pine (Pinus virginiana) is found on the 



dries t s ites below 2 , 200 fee t ,  pitch pine <!· rigida) between 2 , 200 

and 3 , 200 feet , and table mountain ( !. pungens ) above 3 , 200 fee t .  

Composition o f  the herb and ground heath layer i s  s imilar to that 

o f  the clos ed oak fores t ,  but the density is greater (National Park 

Service , 1969; Shanks , 1954) . 

The heath balds are dominated by evergreen ericaceous shrubs 

which approach not only full coverage, b ut complete impenetrability 

in their dense thickets of tough s tems . These balds o ccur above 
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4, 000 feet , and show considerab le di fference in composition wit h 

altitude . At the lower elevations mountain laurel ( Kalmia latifolia) 

and rhododendron ( Rhododendron maximum) are the mos t  important species , 

whereas the high-elevation balds are dominated by rhododendron 

( Rhododendron catawbienes e and !· carolinianum) and vaccinium 

(Vaccinium cons tablaei) . The herb s tratum is limited , with coverage 

below 5 percent and in denser s tands approaching zero (Whittaker , 1956) . 

The dominating plant cover on the grassy b alds is mountain 

o at grass (Danthonia compressa) , red sorrel ( Rumex acetos ella) , old­

field cinquefoil (Potentilla canadens is ) , and c reeping aster ( Aster 

s urculosus ) . The mos t  common tree invader is serviceberry (Amelanchier 

laevis ) ,  and the mos t common shrub invaders are the b lueberries 

(Vaccinium�. ) (National Park Service, 1969 ) . 

Some pas tures and fields are maintained in the GSMNP to preserve 

the open e ffect as it was in the days of the early settlers . These 

areas are kept in pas tures and fie lds by allowing leasees to graze 

cattle and grow hay in accordance with recognized criteria o f  good 

range management . These techniques include periodic p lowing , fertilizing , 



and s eeding o f  the pas ture areas . Mos t  of  this area is planted to 

fescue , o rchard gras s ,  timo thy , red t op gras ses , red clover , and 

ladino c lover (National Park Service,  1969 ) . S cattered fields are 

maintained on the TWMA to s erve as food plots  for wi ldlife . These 

h ave been planted in c lover and fescue (Di c k  Conley , pers onal 

communication, 19 71) . 
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CHAPTER I I I  

METHODS 

S ampl ing Method 

From April , 19 71 , through March , 19 7 2 ,  the monthly  o ccurrence 

and extent of European wild hog rooting and wallowing at different 

e levations and in different vegetation types were no ted along es tablished 

trails , cross-country t rails , and roads in three watersheds in the 

GSMNP (65 . 7  miles ) and in three watersheds in the TWMA ( 34 . 4  miles ) .  

The three watersheds in the GSMNP--Hannah Mountain , Tremont , and 

Elkmont--were chos en because of  their geographic locations . It  was 

ascertained before the project s tarted that the entire European wild 

hog population was south of the transmountain highway (U . S . 441) , 

which divides the Park almos t in half (Figure 1 ,  page 4) . S ince the 

pro j ec t  was to be only on the Tennessee s ide of the Park , the area 

to be s ampled was limited to the southwes tern portion o f  the Park . 

The watersheds were chosen to repres ent this area by picking one on 

the southern end--Hannah Mountain, one in the middle--Tremont , and 

one at the northern end--Elkmont .  The three watersheds on the TWMA 

were chos en because they were known to contain hogs . These watersheds 

were Nor th Fork of Citico Creek ( Jeffrey Hell) , Sycamore Creek , and 

Nor th River . 

Clas s i fication o f  Vegetation 

The veget ation types were class ified by an o cular estimate 

o f  the proportion in which the various species occurred. These 

17  



vege t ation types were marked on a topographic map (contour interval 

40 feet) , and the dis tance trave led through each vegetation type was 

measured . These dis tances and the distances trave led in 1 , 000 foot 

e levation classes are lis ted in Tab les 4 and 5 respective ly .  

Roo ting Observations and Analysis 

18 

Whe n  a roo ting site was observed , the location , an es timate of 

its length ,  width , and depth , and the p lants in the overs tory ,  under­

s tory ,  and groundcover were recorded. Also recorded were the condi tions 

of the rooting site (wet area, under litter , rotten wood , and ro cks ,  

under tur f ,  and down into mineral soil) and the probab le reasons for 

roo ting ( as determined by the conditions and the s ign left at the 

roo ting s i te) , The elevation for that s ite was determined by locating 

the point on a topographic map (contour interval 40 feet ) . Each rooting 

s i te was c lass ified according to its size and shape as determined from 

an ocular es timate of its length and width . These rooting s ite cate­

gories are presented in Tab le 6. The rooting observations were also  

p laced into one o f  the nine vegetation types described earlier. The 

above was done on the bas is of the plants recorded in the vicinity o f  

the rooting s ite and by no ting its location on a topographic map on 

which the vegetation types were marked. 

The mean e levation for European wild hog rooting was calculated 

for each month by adding the elevation for each rooting obs ervation 

in that month . Thes e  monthly mean elevations were tes ted with the 

S tudent-Newman-Keuls multip le comparisons tes t to determine any signifi­

cant differences between the mean elevations for each month ( S akal 

and Rohlf, 19 69 ) . 
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TABLE 4 

DISTANCE OF TRAILS AND ROADS IN EACH VEGETATION TYPE 
FOR EACH STUDY AREA 

GSMNP TWMA Total 
Vegetation Type Miles Percent Miles Percent Miles Percent 

Cove hardwood 19 . 2  29 . 2  22 . 4  65 . 1  41 . 6  41 . 5  
Hemlo ck 0 . 2  0 . 3 0 . 5  1 . 5  0 . 7 0 . 7  
Nor thern hardwood 10 . 2  15 . 6  0 . 9  2 . 6  11 . 1  11 . 1  
Spruce-fir 8 . 1  12 . 3  o.o 0 . 0  8 . 1  8 . 1  
Closed oak 3. 3 5 . 0 7 . 8  22 . 7  11 . 1  11 . 1  
Open oak and pine 19 . 9  30 . 3  1 . 1  3. 2 2 1 . 0  1 . 7  
Heath balds 1 . 7  2 . 6  0 . 2  0 . 6  1 . 9  1 . 9  
Grassy balds 1 . 7 2 . 6  0 . 0 0 . 0 1 . 7  1 . 7  
Fields 1 . 4  2 . 1  1 . 5  4 . 3  2 . 9 2 . 9  

Totals 65 . 7  100 . 0  34 . 4  100 . 0  100 . 1  100 . 0  

TABLE 5 

DISTANCE OF TRAILS AND ROADS IN EACH ELEVATION CLASS 
FO R EACH STUDY AREA 

GSMNP TWMA To tal 
Elevation Class Miles Percent Miles Percent Miles Percent 

1500 - 2500 22 . 0  33. 5 12 . 4  36 . 1  34 . 4  34 . 3  
2500 - 3500 14 . 1  21 . 5  9 . 8  2 8 . 5  2 3. 9  2 3. 9  
3500 - 4500 8 . 3  12 . 6  11 . 4  33. 1 19 . 7  19 . 7  
4500 - 5 500 1 3. 3 20 . 2  0 . 8  2 . 3  14 . 1  14 . 1  
5 500 - 6500 8 . 0  12 . 2  0 . 0  0 . 0  8 . 0  8 . 0  

To tals 65 . 7  100 . 0  34 . 4  100 . 0  100 . 1  100 . 0  
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TABLE 6 

ROOTING CLASS IFICATIONS AND THEIR WEIGHTING FACTO RS 

Average 
Area Covered Weigh ting 

Roo ting Clas s ification (sq • ft . ) a factorb 

Large area - s ol id 3, 000 3. 000 

Large area - spots and lines 2 , 500 2 . 500 

Small area - so lid 600 . 600 

Small area - spots and lines 550 . 550 

Large area - l inear 400 . 400 

Large area - spotty 400 . 400 

Small area - linear 120 . 120 

Small area - spo t ty 60 . 060 

Small lines in a line 32 . 0 32 

Small spots in a line 24 . 024 

One small line 10 . 010 

Hole dug 8 . 00 8  

One small spot 2 . 002 

aBased on a conservative es timate of the average area actually 
covered with roo ting .  

b Average Area Covered/1 , 000 . 



The monthly mean elevations do not take into account the 

extent of  the roo ting at any one s ite; all rooting obs ervations are 

given equal weight . To adj us t for the differences in the extent o f  

roo ting at any one s i te and the differences between the dis tances 

traveled in the different s tudy areas , elevations , and covertypes , 

a weighted average was determined .  The formul a for calcul ating the 

weighted average is 

n n 
X = Ew.X./ Ew. w i � � i � 

where w represents the weighting factors for the di fferent rooting 
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clas s ific ations (Tab le 6 ) , and X is the number of  rooting observations 

in that c lass ific ation per mi le for each s tudy area , elevation clas s ,  

o r  vegetation type . This weighted average, termed the Roo ting Extent 

Index (REI ) , was calculated for each month and s eason for each study 

area,  each elevation c lass within each s tudy area, and each vegetation 

type within each s tudy area . Thes e  REis were not tes ted s tatis tically 

because of the s ubj ectivity involved in their computation . 

The depth of the rootings , conditions of  the roo tings , and the 

pos s ible reasons for rooting were tab ulated to determine differences 

in these attributes b e tween the months . 

Correlation coefficients were calculated to tes t the degree of  

relationship between the monthly mean elevations for  rooting for  each 

s tudy area and the average monthly temperature, average maximum 

month ly temperature , and average minimum monthly temperature . 



Wallowing Observations and Analysis 

The location , an ocular estimate of the length , width ,  and 

depth, the plants in the overstory , unders tory ,  and ground cover , 

and the area conditions (muddy spot in trai l or in a small branch) 

were recorded when a hog wallow was observe d .  The elevation for 

the wallow was determined through the us e of  a topographic map 

( contour interval 40 feet) . The wallowing s ites were p laced into one 

of the nine vege tation types des cribed earlier . 
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The mean e levation for European wi ld hog wallowing was cal­

culated for each month in the GSMNP and the TWMA . Due to the low 

number of  wallowing observations ( 48) , the means were no t tes ted 

s tatis tica lly for the s eparate s tudy areas . The average length , width, 

and depth of the wallows was calculated for the GSMNP , the TWMA , and 

for bo th areas co mbined. 

Observations , o ther than those pertaining to European wild 

hog rooting and wallowing, are presented in Appendixes A and B .  



CHAPTER IV 

RESULTS AND DIS CUSS I ON 

Des cription o f  Rooting 

During this s tudy,  1 , 419 rooting sites were obs erved . Thes e 

rooting sites ranged in size from small spots that appeared to be where 

a hog had s tuc k his snout under the litter to those that were solid 

areas covering entire hills ides . Tables 7 and 8 present the number of  

roo ting s i tes per  mile for each month in the GSMNP and the TWMA after the 

s ties were class i fied according to their s ize and shape (Table 6 ,  

page 20 ) . The mos t  common rooting clas s ifications in the GSMNP were 

large l inear areas , small spo ts in a line , small linear areas , and 

large areas of  spo ts and lines . In the TWMA the mos t common rooting 

clas s i fications were small s pots in a line , large areas in s pots and 

lines , small areas in spots and lines , and s ingle small spo ts . It  

is pos s ible t hat the reason that the mos t  common roo ting clas s i fication 

obs erved in the GSMNP was large linear areas is because mos t  o f  the 

trails covered in the Park were well maintained and unobs tructed. 

Therefore the hogs could root in long continuous lines without being 

s topped by obs tacles . The maj ority of trails in the TWMA were cross­

country trails . Hogs roo ting along thes e trails would encounter 

many obs tacles which they would have to go aro und the o rder to continue 

roo ting . 

The depth of rooting was also quite variab le among the rooting 

s ites . Depth ranged from j us t  under the litter to approximately three 

2 3  



TABLE 7 

NUMBER OF ROOTING SITES PER MILE BY MONT H AND ROOTING CLASS IFICATION FOR T HE 
GREAT SMO KY  MOUNTAINS NATIONAL PARK 

Rooting Class ification Jan . Feb . Mar . Apr .  May June July Aug . Sept . Oct . Nov .  

L g .  area - solid . 00 . 02 . 01 . 00 . 10 . 09 • 32 . 12 . 00 . 00 . 00 

Lg . area - spo ts and lines . 07 . lS . 18 . 05 . 21 . 24 . 04 . 2 3 . 00 .05 . 06 

Sm.  area - s o lid . OS . 06 . 04 . 0 3  . 06 . 08 . 07 . 1 6  . 0 7  . 1 1  . 08 

S m . area - spots and lines . 05 . 15 . 14 . 0 3  . 12 . 1 7  . 12 . 18 . 0 3  . 08 . 10 

Lg.  area - linear . 2 1 . 19 . 1 5  . 14 . 14 . o s . 02 . 12 . 10 . 19 . 27 

Lg.  area - spotty . 01 . 0 2  . 01 . 0 3  . 0 2  . oo . 00 . OS . 02 . 00 . 00 

Sm. area - linear . 0 7 . 1 7 . 12 . 08 . 10 . OS . 09 . 11 . 24 .14 . 1 3 

Sm. area - spo t ty . 00 . 00 . 00 . 00 . 0 2  . 0 3  . 02 . 07 . 00 . 00 . 00 

Sm. lines in a line . 01 . 06 . 04 . 10 . 15 . 00 . 00 . 11 . 0 2  . 08 . 02 

Sm.  spots in a line . 1 3  . 06 . 0 5  . 18 . 38 . 24 . 16 . 16 . 17 . 08 . 06 

One small line . 0 7  . 0 6  . 0 3 . 05 . 14 . 19 . 0 5  . 1 4  . 12 . 06 . 06 

Ho le dug . 00 . oo . 00 . 00 . 04 . oo . 00 .00 . 00 . 00 . 00 

One small spot . 0 3  . 02 . 05 . 10 . 33 . 19 . 12 . 11 . 22 . 05 . 08 

Overall . 71 . 9 6 . 84 . 96 1 .  79  1 . 32 1 . 01 l. S6  . 9 7  . 71 . 70 

Dec . 

. 00 

. 17 

. 10 

. 20 

. 14 

. 00 

. 14 

. 00 

. 05 

. 0 3  

. O S  

. 00 

. 02 

. 71 

Over 
All 

. O S 

. 12 

. 0 7  

. 11 

. 14 

. 01 

. 12 

. 01 

. 05 

. 14 

. 08 

. 00 

. 10 

1 . 0 2  

N 
.p-



TABLE 8 

NUMBER OF ROOTING SITES PER MILE BY MONTH AND ROOTING CLASS IFICATION FOR THE 
TELLICO WILDLIFE MANAGEMENT AREA 

Rooting Clas s i fication Jan . Feb . Mar . Apr .  May June July Aug . Sep t . O ct . Nov . 

Lg . area - solid . 0 3  . oo . 0 3  . 14 . oo . 0 3  . oo . 00 . 0 3  . 00 . 00 

Lg . area - spots and lines . 14 . 34 . 44 . oo . 24 . 1 2  . 06 . 28 . 06 . 46 . 17 

Sm. area - solid . 06 . 08 . 32 . 14 . 04 . 12 . 17 . 15 . 09 . 12 . 09 

Sm. area - s po ts and lines . 09 . 16 • 38 . oo . 20 . 12 . 09 . 31 . 14 . 44 . 26 

Lg . area - linear . 12 . 10 . 09 . 00 . 08 . 06 . 0 3  . 00 . 2 3  . 17 . 09 

Lg . area - spo tty . 00 . 02 . 00 . 09 . 00 . 0 6  . 0 3  . 0 3  . 0 3  . 0 3  . 00 

Sm. area - linear . 09 . 08 . 0 3  . oo . 20 • 20 . 06 . 28 . 1 7 . 17 . 0 3  

S m. area - spo t ty . 00 . 02 . 00 . oo . 04 . 14 . 0 3  . 00 . 0 3  . 0 3  . 0 3  

Sm. lines in a line . 12 . 10 . 06 . oo . 04 . 14 . oo . 28 . 06 . 52 . 12 

Sm. spots in a line . 14 . 0 4  . 14 . oo . 59 . 64 . 46 . 31 . 2 3 . 49 . 09 

One small line . 06 . 14 . 2 3 . oo . 04 . 12 . 06 . 37 . 09 . 29 . 12 

Hole dug . 00 . 00 . 20 . 05 . 16 . 09 . 09 . 00 . 00 . 00 . 0 3  

One small spot  . 09 . 02 . 0 3  . oo . 35 . 4 1  . 26 . 40 . 20 . 14 . 00 

Overall . 9 3  1 . 12 1 . 95 . 42 1 . 9 7  2 . 24 1 .  34 2 . 41 1 .  37 2 . 88 1 . 0 2  

Dec . 

. 00 

. 29 

. 14 

. 38 

. 09 

. 09 

. 20 

. 0 3  

. 14 

. 29 

. 14 

. 00 

. 00 

1 . 80 

Over 
All 

. 0 2  

. 2 3 

. 13 

. 22 

. 09 

. 0 3  

. 1 3 

. 0 3  

. 14 

. 28 

. 14 

. 05 

. 15 

1 . 6 3 

N 
l.11 
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feet deep, The rooting sites per mile for each depth class for each 

month in the GSMNP and the TWMA are presented in Tables 9 and 10 

respectively . Even though the depth class o f  litter to one inch was 

the mos t common, there was a tendency for the deeper clas s es to become 

more frequent in the warmer months . 

The conditions of the roo ting sites , even though quite variable, 

were class ified as wet areas ; under leaves , rot ten wood,  and rocks ; 

under the turf in fields and balds ; and down into the mineral soil, 

The number of roo ting sites per mile for each o f  these area conditions 

are p resented in Table 11 for the GSMNP and the TWMA on a per month 

bas is . The wet areas and the areas under leaves , rot ten wood and 

rocks were the mos t  important area conditions for all months in both 

s tudy areas . 

Reasons for rooting at specific s i tes (where i t  was pos s i ble 

to evaluate) are presented per month for the GSMNP and the TWMA in 

Tables 12 and 1 3  respectively . Although the food hab i ts o f  European 

wild hogs cannot be determined by observing rooting s i tes , certain 

probable foo d  items become evident as well as the general trends in 

the utilization of  these items . 

Hogs are cons idered to roo t  in wet areas for two reasons ; one 

is for the thermo regulatory effect of wet areas (Hafe z et al . ,  196 2 )  

and the o ther is their search fo r s alamanders and aquatic inverte­

b rates (Lewis ,  1966 ; Henry and Conley , 19 7 2 ;  Sweeney , 1970) . The 

months of Decemb e r ,  Octo ber, August,  and June all had a high o ccurrence 

of rooting in we t areas in both s tudy areas (Table 1 1 ,  page 29) . 



Month Litter 

January . 01 

February . oo 

March . oo 

April . 05 

May . 00 

J une . oo 

July . oo 

Augus t . o o  

September . oo 

October . oo 

November  . 00 

December . oo 

Overall .01 

TABLE 9 

NUMBER OF ROOTING S ITES PER MILE BY MONTH AND DEPTH CLASS FOR THE 
GREAT SMOKY MOUNTAINS NATIONAL PARK 

De th In Inches 
Litter 

to 1 1-2 2-3 3-4 4-5 5-6 6- 7 7 -8 8-10 

. 56 . 11 . 01 . 01 . 00 . 00 . 00 . 00 . 00 

. 7 7 . 14 . 06 . 00 . 00 . 00 . 00 . 00 . 00 

. 60 . 12 . 04 . 02 . 02 . 00 . 01 . 01 . 01 

. 38 • 21 . 0 5  . 05 . 00 . 0 2  . 00 . 05 . 00 

. 79  . 5 8  . 17 . 12 . 02 . 10 . 00 . 0 2  . 00 

. 5 3 . 46 . 17 . 0 2  . 0 3 . 06 . 00 . 03 . 02 

. 5 9 . 30 . 07 . 04 . 00 . 00 . 00 . 0 2  . 00 

. 6 9 . 50 . 11 . 0 7 . 02 . 12 . 00 . 00 . 00 

. 70 . 13 . 08 . 03 . 02 . 00 . 00 . 00 . 00 

. 50 . 27 . 03 . 0 5  . 00 . oo . 00 . 00 . 00 

. 57 . 1 7  . 08 . 02 . 00 . 00 . 00 . 00 . 00 

. 61 . 12 . 05 . 0 3  . 0 3 . 0 3  . 00 . 0 2  . 00 

. 60 . 25 . 0 7  . 04 . 01 . 0 3  . 00 . 01 . 00 

10 -12  

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

.00 

. 02 

. 00 

. 00 

. 00 

. 00 

. 00 

1 2 +  

. po 

' . 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 04 

. 00 

. 00 

. 00 

. 00 

. 00 

N 
......, 



Month Litter 

January . oo 

Feb ruary . 02 

March . 00 

April .05 

May .oo 

June . 00 

July . 00 

Augus t . 00 

September  . 00 

Octob er . oo 

November . oo 

Dec ember . 00 

Overall . oo 

TABLE 10 

NUMBER OF ROOTING S ITES PER MILE BY MONTH AND DEPTH CLASS FOR THE 
TELLICO WILDL IFE MANAGEMENT AREA 

De th In Inches 
Litter 

to 1 1-2 2-3 3-4 4-5 5-6 6-7 7 -8 8-10 

. 58 . 26 . 06 . 0 3  . 00 . 00 . 00 . 00 . 00 

. 72 . 12 . 08 . 06 . 00 . 06 . 00 . 0 4  . 00 

1 . 28 . 12 . 12 . 0 3  . 0 3 . 1 2  . 00 . 0 9  . 0 3  

. 1 9 . 0 9  . 0 5  . oo . 00 . 00 . 00 . 00 . 00 

. 87 . 47 . 08 . 28 . 00 . 0 4  . 00 . 0 4  . 16 

. 84 . 78 . 2 3 . 06 . 0 3  . 1 4  . 0 3 . 06 . 00 

. 76 .26 . 14 . 0 9  . 00 . 00 . 00 . 00 . 00 

. 90 . 8 3 . 4 3 . 18 . 0 3  . 03 . 00 . 00 . 00 

• 9 3  . 20 . 12 . 12 . oo . 00 . 00 . 00 . 00 

2 . 04  . 58 . 1 4 . 0 9  . 00 . 03 . 00 . 00 . 00 

. 58 . 2 3 . 12 . 00 . 06 . 00 . oo . 00 . 0 3  

1 . 40 . 26 . 0 9 . 0 3 . 00 . 03 . 00 . 00 . 00 

.94 . 35 . 14 . 08 . 01 . 0 4  . 00 . 0 2  . 01 

10 -12  

. 00 

. 00 

. 0 9 

. 00 

. 00 

.00 

. 00 

. 00 

. 00 

. oo 

. 00 

. 00 

. 01 

1 2 +  

. 00 

. 0 2  

. 06 

. 00 

. 04 

. 06 

. 0 9  

. 00 

. 00 

. 00 

. 00 

. 00 

. 0 2  

"' 
00 



TABLE 11 

NUMBER OF ROOTING SITES PER MILE BY MONTH AND AREA CONDITION CLASS FOR T HE GREAT SMOKY 
MOUNTAINS NATIONAL PARK AND T HE TELLICO WILDLIFE MANAGEMENT AREA 

GSMNP TWMA 
Under Leaves , Into Under Leaves , 

Wet Ro tten Woods , Under Mineral Wet Rot ten Wood , Under 
Month Areas and Rocks Turf Soil Areas and Rocks Turf 

January . 01 . 5 7 . 08 . 01 • 0 3  . 84 • 0 3  

February . 04 . 81 . 08 . 00 . 08 . 9 6 . 06 

March . 06 . 62 . 08 . 06 . 17 1 . 60 . 06 

April . 02 . 6 9 . 08 . 02 . 05 . 23 . 0 9  

May . 12 1 . 13 . 2 9 . 25 . 39 1 . 26 . 08 

June . 14 . 86 . 14 . 17 . 47 1 . 45 . 0 3  

July . 12 . 6 9 . 0 9 . 05 . oo . 9 9 . 06 

Augus t . 14 . 90 . 18 . 28 . 40 1 . 6 7  . 1 9 

S eptember . 0 7 . 79  .08  . 02 . 32 . 87 . 0 3  

O ctob er . 18 . 58 . 0 5  . 02 . 55 2 . 21 . 0 6  

November . 10 . 6 3 . 0 8  . 02 . 26 . 70 . 06 

December . 20 . 6 3 . 0 7  . oo . 49 1 . 28 . 0 3  

Overall . 10 . 73 . 10 . 0 7  . 26 1 . 19 . 06 

Into 
Mineral 

Soil 
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. 24 

• 2 9  
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TABLE 12 

PROBABLE REASONS FOR ROOTING AND THE NUMBER OF OCCURRENCES FOR EACH REASON BY MONTHS 
IN THE GREAT SMOKY MOUNTAINS NATIONAL PARKa 

Salamanders Ins ects 
or  Aquatic or Milli- Earth - Hickory Vegeta-

Month Invertebrates Grub s  pedes worms Acorns Nuts Grapes t ion 

January 6 3 4 1 

February 20 2 

March 2 2 1 12  5 1 3 

Apr il 2 4 2 

May 2 10 1 1 2 

June 6 7 1 1 

July 4 4 

Augus t 5 8 3 1 

Sep tember 19  2 3 1 1 3 

October 7 6 6 2 3 

November 2 3 11 4 1 

Decemb er 8 6 1 10 1 6 

a
Determined by conditions and s i gn left at the r ooting s it e .  

Roots  

3 

9 

6 

6 

1 1  

3 

3 

1 

1 

1 

3 

w 0 



TABLE 1 3  

PROBABLE REASONS FOR ROOTIN G AND THE NUMBER O F  OCCURRENCES FOR EACH REASON BY MONTHS IN 
THE TELLICO WILDL IFE MANAGEMENT AREAa 

S alamanders Ins ects 
or  Aquatic or  Milli- Earth- Hickory Vegeta-

Month Inverteb rates Grubs pedes worms Acorns Nuts Grapes t ion 

January 2 1 

Feb ruary 1 1 1 11 

March 4 6 16 

April 1 

May 7 7 1 1 

June 3 1 3 

July 6 2 

Augus t 8 14  3 3 1 

Sep tember 1 7 3 

October 11 26 1 8 1 1 

November 5 2 1 4 2 2 1 

December  15  6 12 1 4 

aDetermined b y  conditions and s ign left at the roo ting s ite . 

Roots  

1 

1 

1 

4 

10 

4 

3 

2 

4 

4 

w ...... 



The number of rooting observations per mile in wet areas in October 

and December were greater than those for Augus t and June . S ince the 

b reeding s eason of several salamanders o ccurs in the late fall and 

early winter months , and s ince salamanders tend to congregate around 

wet areas to breed (Huheey and S tupka, 1967 ) , the increased amount 

of  rooting in wet areas may be  due to the hogs feeding on s alamanders 

during this perio d .  The increases in the amount o f  rooting in wet 

areas during Augus t and June is probably due to the hogs roo ting for 

salamanders , aquatic invertebrates , and for the thermoregulatory 

effects of  the mois t conditions . 

Inse cts , insect larvae, millipedes , mas t ,  and grapes are 

repor ted by Henry and Conley ( 1 9 7 2 )  to be consumed by the European 

wild hog .  One would expect to find thes e food items under leaves ,  

rotten wood, and rocks . The greates t o ccurrence o f  roo ting observa­

tions in these situations in the GS MNP was in May , June, February , 

and September . The increase in rooting under leaves , ro t ten wood, 

and ro cks during the months of May and June was probably the resul t  

of  hogs searching for ins ects , insect larvae, and millipedes , whereas 

the increase in February and September was probab ly due to the hogs 

utili zation of mas t and grapes . The greates t occurrence of  rooting 

observations under leaves ,  rotten wood, and rocks in the TWMA was in 

October,  March, Augus t ,  and December . The increase in rooting in 

thes e s ituations in October, March, and December may have b een due 

to the hogs utilization of mas t and grapes ,  whereas the increase in 

Augus t may have been due to the hogs search for insects , insect 

larvae, and millipedes . 
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Henry and Conley (1 9 72)  als o  reported that Eur opean wild hogs 

consume roots . During this s tudy , r oots appeared to be utilized by 

h ogs during all months of the yea r ,  but the highes t utilization on 

b oth s tudy areas appeared t o  be in the warmer months . This c orres­

p onds with the general increas e in the depth of rooting during this 

peri od .  

During the month of March, a number of holes dug by hogs in 
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the TWMA was noted (Table 8 ,  page 2 5 ) . These h oles were almos t always 

l ocated next to logs , s tumps , or trees , and a smal l pile of acorn 

hulls and pieces of acorn meat were usually present . Thes e  rooting 

s ites appeared t o  be  the result of hogs searching for ac orns in small 

mammal caches . 

The food items noted f or the fall months c orresp ond clos ely 

with those found by Henry and Conley ( 1 9 7 2) when they examined 7 3  

s t omaches from European wild h ogs killed on managed hunts on the 

TWMA . They found , h owever, a greater utilizat i on of mas t than was 

determined by obs erving r ooting sites in this s tudy .  This discrepancy 

can be  explained by the fact that when mas t firs t begins falling in 

the late summer and early fall months ( S trickland , 1 9 7 2 ) , the hogs 

can probably pick it off the ground with out r ooting , whereas later 

on in the fall and early winter,  the hogs have to root under recently 

fallen leaves f or the mas t . The other f ood i tems mentioned by Henry 

and C onley ( 1 9 72 )  were not noted t o  be the obj ects for rooting during 

this s t udy . However, these were items that the Eur opean wild h og 

could feed on with out rooting . Judging from the conditions of the 

rooting s i tes and the probable reas ons f or rooting , it appears that 



the s eason of  the year and food availability are the main factors 

influencing European wild hog feeding habits . 

Monthly O ccurrence £f Roo ting � Elevation 

Graphs exhibi ting the monthly mean elevations, the elevational 

range for each month, and the overall elevational mean for European 

wild hog roo ting in the GSMNP and the TWMA are presented in Figure 3 .  

The monthly means for rooting were above the overall mean during the 

months of April through Augus t in the GSMNP and the months o f  March 
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and May through Sep tember in the TWMA . The fluctuations o f  the monthly 

means around the overall mean for roo ting was greater in the GSMNP than 

i t  was in the TWMA . The mean elevations for rooting in the GSMNP 

for April ,  May , June, July , and Augus t were s ignificantly (P< . OS )  

higher than the mean elevations for January , February, March, Septemb er ,  

October, November, and December . In the TWMA, the mean elevations for 

rooting in March , May , June, and September were s ignificantly higher 

(P< . OS )  than the mean elevations for January ,  February, and December . 

The maximum nons ignificant (P> . OS )  ranges for the monthly mean eleva­

tions for roo ting are presented in Table 14 for the GSMNP and the 

TWMA . The overall elevational mean for hog rooting in the TWMA was 

2 7 1  feet below that of  the GSMNP . 

The greater fluctuation of  the monthly mean elevations about 

the overall mean elevation for rooting in the GSMNP was probably due 

to the fact tha t  cons iderably more area is at the higher elevations 

in the GSMNP than there is in the TWMA ; and,  therefore ,  the European 

wild hogs in the Park have a greater altitudinal distance in which 
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TABLE 14 

STUDENT-NEWMAN-KEULS MULT IPLE COMPARISONS TEST -BETWEEN 
MONTHLY MEAN ELEVATIONS FOR ROOTING FOR THE 

GREAT SMOKY MOUNTAINS NATIONAL PARK AND 
THE TELLICO WILDLIFE MANAGEMENT AREA 

GSMNP TWMA 
Non- Non-

Significant Significant 
Ranges a Month (N) Mean Ranges a Month (N) Mean 

January 5 3  2108 February 5 6  2657 

November 44 2 314  December 62  2681 

October 5 3  2 368 January 32 2 702 

February 50 2419 November 35 2865 

December 5 3  2464 April 9 2 9 6 2  

March 78  2 746 October 9 9  2 9 9 1  

S eptember 58 2924  Augus t 78  3117 

April 50 35 9 8  July 46 312 7 

June 84 4056 June 7 7  3217 

May 9 3  4110 May 50 3289 

July 5 7  4474 March 6 7  3395  

August 88 4539 September 47 3448 

Totals and 
Overall Means 761 3327 658 3060 

a
At the 0 . 05 level o f  probability . 



to range . The highest and lowes t  points on the trails and roads 

traveled in the GSMNP during this s tudy were 6 , 642 feet and 1 , 460 

feet respectively . The highes t and lowest points on the trails and 

roads traveled in the TWMA during this s tudy were 4 , 724  feet and 

1 , 960 feet respectively . The fact that the monthly mean elevation 

for roo ting in April on the TWMA was below the overall mean elevation 

may have been due to the small s ample s ize for rooting observations 

in this month . 

There appears to be a correlation b etween the monthly mean 

elevation and temperature . In the GSMNP , the correlations between 

the mean elevation for roo ting and average monthly temperature 

(r= . 7 7 3) , average maximum monthly temperature (r= . 7 9 5 ) , and average 

minimum monthly temperature ( r= . 743)  were highly s ignificant (P< . Ol) . 

The correlations b e tween average monthly temperature ( r= . 588) and 

average minimum monthly temperature (r= . 563)  in the TWMA were non­

significant (P> . OS ) , but the correlation b etween the mean elevation 

for roo ting and average maximum monthly temperature (r= . 60 3) was 

s ignificant (P< . OS) . 

The correlations between the mean elevations for roo ting and 
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the average maximum monthly temperature appear to  be generally consis tent 

with the behavior patterns of swine in relation to temperature . The 

spars e , bris tly hair o f  swine is inadequate protection from both 

cold and solar radiation , and the skin temperature tends to change 

with the temperature o f  the s urroundings . Because the bodies o f  swine 

are well insulated by a thi ck layer of subdermal fat , and because o f  

the lack o f  any apparent thermoregulatory sweat glands , swine are 



better able to cope with co ld temperatures than they are with hot 

temperatures (Mount , 1 968) . Hafez et al . ( 1 96 2 )  s tated that in 

temperate climates domes tic hogs will feed and move around at night  

during the ho ttes t weather , and are quiet at  night and active during 

the daylight hours during the cooler months . This tendency was also  

found in  feral hogs on  the Savannah River P lant in South Carolina 

by Kurz ( 1 9 71) . In tropical or subtropical environments , domestic 

hogs are active at night throughout the year (Hafez et al . ,  1 9 6 2 ) . 

S ince Shanks ( 1 9 54)  s tated that there was a 2 . 2 3° F .  drop in tempera-
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ture with each 1 , 000 feet ris e in elevation , it  s eems logical to conclude 

that European wild hogs in the mountains of Eas t  Tenness ee move to and 

increase their activity in the higher elevations as the maximum 

monthly temperature increases . 

The extent of · roo ting (REI)  for the different elevation class es 

is presented by months for the GSMNP and the TWMA in Figure 4 .  The 

greates t REI was at the higher elevations ( 4 , 500-6 ,500)  during May , 

June , July , and Augus t in the GSMNP , and in July in the TWMA . The 

greates t REI in the lower elevations (1 , 500- 3 , 500 ) occurred during 

December , Feb ruary , and March in the GSMNP , and in October , December , 

February , and March in the TWMA . In the middle elevations ( 3 , 500-

4 , 500 ) , March and April had the greates t REI in the GSMNP , and March , 

Augus t ,  and October in the TWMA . 

Monthly Occurrence of Rooting EY Vegetation � 

The REI for the different vegetation types in the GSMNP and 

the TWMA is illus trated by months in Figure 5 .  The REI in the cove 
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hardwood type in the GSMNP s tarted increasing in September and reached 

a peak in December. This increase in the REI in cove hardwoods , which 

occurs below 4 , 500 feet elevation , corresponds with the decrease in 

the monthly mean elevations for rooting during this period and is 

probably due to the immigration of European wild hogs from the higher 

elevations . The movement o f  hogs from the higher elevations during 

this perio d is probably due to the availability o f  mas t in the adj oining 

closed oak vegetation type ( S trickland , 1 9 7 2 ) . The increase in the 

REI in cove hardwoods in the TWMA during October and December through 

February may have been for the s ame reason. 

In the GSMNP , there was an increase in the REI in the hemlock 

type during January , March , Ap ril,  and May. In the TWMA, there was 

an increase in the REI in this type during June . These periods of 

increased rooting in the hemlock type correspond very closely with 

the peaks in European wild hog farrowing as repo rted by James R .  Fox 

(personal communication, 1 9 7 2 )  and Henry (1966) , and may be  due to 

the immigration o f  sows into this fores t type to farrow. The hemlock 

type , with its usual thick heath unders tory , would probably o ffer 

s e clus ion , cover , s afety ,  and other at tributes which , according to 

S tegeman (1938) , a sow might look for in a farrowing habitat . 

The REI in the northern hardwood type in the GSMNP began to 

increase in March , reached a peak in Augus t ,  and dropped o f f  sharply 

in Sep tember . In the TWMA , the REI in the northern hardwood type 

s tarted increasing in July , reached a peak in Augus t ,  and dropped 

o ff in Sep tember . This increase in the REI in the northern hardwood 

type during the warmer months corresponds with the increase in the 
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monthly me an elevations for rooting during this period . This increas e 

is probably due to the immigration of European wild hogs from the lower 

elevations in response to thermoregulatory behavior . 

The spruce-fir type occurs only at  the highes t elevations in 

the GSMNP , and was only rooted to a very small extent during July and 

Augus t e  These were the two ho ttes t months o f  the year , and the rooting 

in spruce-fir was probably incidental to the thermoregulatory response 

o f  the European wild hog to move into the higher elevations . 

In the GSMNP , the REI in the clos ed oak type s tarted increasing 

in Augus t and reached a peak in Feb ruary . There was also a smaller 

peak in May . Three peaks in roo ting o ccurred in the TWMA in the clos ed 

oak type . Thes e  peaks were during O ctober , December , and March . The 

increase in the REI in the closed oak type follows very closely with 

the chronology of  red and white oak acorn fall as repo rted by S tri ckland 

( 1 9 7 2 ) . Henry and Conley ( 1 9 72 )  reported that acorns were utilized 

more than any other plant or animal food source during the fall months . 

The REI in the open o ak-pine type in the GSMNP s tarted increasing 

in December , reached a peak in February , and gradually decreas ed to 

May . In the TWMA the peaks in the REI in the open o ak-pine type 

occurred during March and May . Thes e  periods o f  increas ed rooting in 

the open oak-pine type , as in the hemlock type , follow very closely with 

the peaks in European wild hog farrowing , Since this type also tends 

to have a thick heath unders tory , it might  have been us ed for farrowing 

for the same reasons as the heml o ck type , Th e gradual increas e in the 

REI in this type in the GSMNP during the cooler months o f  the year 

may also have been associated wi th a thermoregulatory response .  



In heath balds in the GSMNP , the REI began to increas e in May , 

reached a peak in July , and decreased in Augus t .  In the TWMA, only 

a very small extent of rooting occurred in September . This very 
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small increas e in the REI in heath b alds during September also 

occurred in the GSMNP . The increase in the REI in this type , which 

o ccurs above 4 , 000 fee t ,  generally follows the increase in the monthly 

mean elevations for roo ting during this period , but no apparent reason 

could be found to explain the drop in the REI in July before the drop 

in the monthly mean elevations for rooting and the very small increase 

in the REI in September . 

The GSMNP was the only s tudy area through which grassy b alds 

were traveled while ob serving rooting and wallowing in this s tudy . 

Rooting was only noted on thes e  b alds in May , June , and July , wi th 

the peak in the REI o ccurring during June . It was noted while walking 

through the grassy balds that the rooting occurrences were mainly in 

the extreme wes tern balds in the s tudy area , and that the balds on 

the eas tern end of  the s tudy area were not rooted even though rooting 

was extensive in the fores t vegetation types s urrounding the b alds . 

The only apparent maj or differences between these bald s ituations are 

the differences in elevations . The balds o ccur at higher elevations 

as one progresses eas terly from the wes tern end o f  the s tudy area . 

The REI in the fields in the GSMNP was greates t during December 

and March , and during November and January in the TWMA. When rooting 

o ccurred in the fields in the GSMNP , it was usually ass o ciated with 

cow manure . It  was thought that the European wild hogs were rooting 

after earthworms or insect larvae under the manure . When the European 
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wild hogs roo ted in the fields on the TWMA, they usually rooted in 

small spots that covered large areas j us t  under the tur f .  No apparent 

reasons could be found for the increased REI in these fields during 

only certain fall and winter months . 

Monthly Extent of  Rooting ( REI)  

The monthly REI in the GSMNP and the TWMA are shown in Figure 6 .  

There appeared t o  be a tendency for the REI to increas e  with increasing 

temperature up to a certain point , beyond which it decreased with 

increas ing temperature . 

In January , Feb ruary , and March , the REI increased in both s tudy 

areas , but the REI was much greater in the TWMA than i t  was in the 

GSMNP . Two factors may explain this difference : (1)  it  is thought 

that the TWMA s upports a larger population of European wild hogs on 

a per unit area bas is , and ( 2 )  a control program was being carried 

out at the lower elevations in the GSMNP which involved the trapping 

of hogs and transplanting them to game management areas in Tenness ee .  

In April there was a drop in the REI on both s tudy areas , but 

the REI in the TWMA was s till higher than that in the GSMNP . No 

reasons for this decline were apparent . 

During the months o f  May , June , July , and Augus t ,  the REI in 

the GSMNP increased to its highest point , whereas the REI in the TWMA 

decreased to its lowes t point in July and then increased in Augus t .  

The probable reasons for the increase in the REI in the GSMNP during 

these months were that the European wild ho gs were moving to higher 

elevations where the temperatures were milder and because there was 
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no t a control program being carried out at these higher elevations . 

Heitmann and Hughes (1949 ) , while working with domes tic hogs , found 

that feed consump tion decreased as the air temperature increased . 
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They s tated that the rate o f  gain was greates t and the amount of feed 

required to produce 100 pounds of gain was leas t at an average tempera­

ture of approximately 75 ° F .  for domestic hogs weighing 70 to 144 

pounds and approximately 60°F . for hogs weighing 166 to 260 pounds . 

They s tated that as the air temperature was increased or decreased 

beyond these averages , the rate of gain declined and utilization of 

food was lowere d .  S ince the average monthly temperatures were 

warmer in the TWMA than they were in the GSMNP (Table 1 ,  page 8) , and 

s ince the European wild hogs in the TWMA did no t have as great o f  an 

elevational difference in which to range , it seems pos s ible that the 

extent of rooting in the TWMA decreased from May to July due to a 

decline in the utilization of  foo d .  This , however , does no t explain 

the increased REI during Augus t in the TWMA . 

The months of Sep tember through December had a general increase 

in the REI with the extent again being higher in the TWMA . The great 

increase in the REI during October in the TWMA is probably due to the 

fact that the acorn fall was greates t at this  time ( S trickland , 1 9 7 2 ) . 

In summary , the hogs are mainly in the lower elevations in the 

c losed o ak and cove hardwood vegetation types during the fall and 

winter months . During this period they feed mainly on mas t  and grapes . 

The extent of rooting tends to increase as the temperature increases . 

In the spring and s ummer months , the distribution of  hogs is more 

widely spread , but the maj ority tend to move into the higher elevations 



as the temperature increas es . In the higher elevations , mos t  of 

their activity is centered around the nor thern hardwood vegetation 

type where they feed on the food i tems that are mos t  availab le 

(salamanders , ins ec ts , grubs , millipedes , vegetation , and roots ) . 

The activi ty of  thos e  hogs that do no t move into the higher eleva­

tions in the GSMNP and the hogs in the TWMA , where the range in 

elevation is no t so  great , tends to decrease with increas ing tempera­

ture and is centered around the heads of mois t  coves in the cove 

hardwood vegetation type . This tendency was also noted by Ron Fox 

(personal communication , 19 7 2 )  and S trickland (1972 ) . In late August 

and early September , when mas t again becomes available (S trickland , 

1 9 7 2 ) , the hogs return to the lower elevations into the closed o ak 

and cove hardwood vegetation types . 

Des cription £f Wallowing 
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During this s tudy , 48  hog wallows were observed . These wallows 

were usually oval in shape and located in muddy depressions in trails , 

o r  in small b ranches with slow moving water . They were sometimes 

located to the s ide of branches where a muddy spot had b een left 

following high water . The average s ize o f  wallows in the GSMNP was 

4 feet by 3 feet by 9 inches , and the average s ize in the TWMA was 

4 feet by 2 feet by 6 inches . The wallows in the GSMNP ranged in 

s ize from 2 feet by 2 feet to 7 feet by 5 feet , and the wallows in 

the TWMA ranged in s ize from 2 feet by 1 foot to 6 feet by 3 feet . 

The average s i ze for all wallows combined was 4 feet by 3 feet by 8 

inches . Seventeen of  the 30 ( 5 7  percent ) wallows obs erved in the 



GSMNP were in a muddy depress ion in well traveled foo t trails , and 

the remaining 13 ( 4 3  percent) were in or around a small b ranch . In 

the TWMA , only 4 o f  18 ( 2 3  percent) of the wallows obs erved were in 

a muddy depress ion in trails , and the other 14 ( 78 percent) were in 

or around small b ranches . The probable reason for the difference 

between the two s tudy areas in the observed locations of wallows 

is that the maj ority o f  the trails traveled in the GSMNP were very 

well worn with numerous muddy depress ions , whereas the maj ority of 

trails traveled in the TWMA were little used by man and were covered 

with typi cal fores t lit ter . 

Monthly Occurrence of  Wallowing EY Elevation 

The monthly mean elevations for wallowing are presented in 
, ;  

Figure 7 ,  The monthly ' means were at the higher elevations in the 
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GSMNP from April to  Augus t ,  and at the lower elevations from Sep tember 

to March . This  corresponds with the monthly mean elevations for 

rooting (Figure 3 ,  page 35 ) .  The number of  wallows observed on the 

TWMA were too few to dis tinguish monthly patterns in wallowing . The 

number o f  European wild hog wallowing observations per mile within 

elevation classes by months for the GSMNP and the TWMA are presented 

in Table 15 . The fact that the greates t number o f  wallows per mile 

occur in the higher elevations during the warmer months o f  the year 

aid in support of the hypo thesis that the European wild hog moves to 

the higher elevations for thermoregulatory reasons . Mount (1968)  

s tates that under natural conditions wallowing in water or  mud makes 

up for the deficiency of  any apparent sweating glands . 
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TABLE 15 

NUMBER OF WALLOWS PER MILE BY ELEVATION CLAS SES IN THE 
GREAT SMOKY MOUNTAINS NATIONAL PARK AND THE 

TELLICO WILDLIFE MANAGEMENT AREA 

GSMNP TWMA 
1500 2500 3500 4500 1500 2500 3500 4500 

Month 2500 3500 4500 5 500 2500 3500 4500 5 500 

January . 0 3  . oo . oo . oo . oo . 00 . 00 . oo 

February . 00 . 00 . 00 . 00 . 00 . 00 . 00 . oo 

March . 04 . 00 . oo . 00 . 40 . 00 . 18 . 00 

April . oo . 00 . 00 . 0 8  . oo . 00 . 00 . oo 

May . oo . oo . 00 . 47 . oo . 14 . 1 1  . 00 

June . oo . 00 . oo . 45 . oo . 00 . 09 . 00 

July . oo . 00 . 00 . 0 8  . oo . 00 . 00 . 00 

Augus t . 00 . oo . 00 . 60 . oo . 00 . 00 . 00 

S eptember . 05 . 00 . 00 .00 . 08 . 10 . 00 . 00 

October . 14 . oo . 00 . 00 . oo . 20 . 09 . 00 

November . 00 . 09 . 00 . 00 . oo . 00 . 09 . 00 

December . 05 . 00 . 12 . 00 . 00 . 00 . 18 . 00 

Ove rall . 03 . 01 . 01 . 1 3  . 04 . 0 3  . 06 . 00 
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Monthly Occurrence of Wallowing � Vegetation � 

The number of wallowing observations per mile within vegetation 

types by months for the GSMNP and the TWMA are presented in Tab le 16 . 

The only vege tation types in which wallows were ob served were cove 

hardwoods and nor thern hardwoods . Wallows in the GSMNP were observed 

in northern hardwoods during April through Augus t ,  and in cove hardwoods 

for the remaining months . Wallows in the TWMA were all located in 

cove hardwoods excep t for two wallows in December , which were located 

in northern hardwoods . The fact that wallows o ccurred only in cove 

hardwoods and northern hardwoods is prob ably b ecause these two vegeta­

tion types occur on the more mesic s ites . 



5 2  

TABLE 16 

NUMBER OF WALLOWS PER MILE WITHIN VEGETATION TYPES IN THE 
GREAT SMOKY MOUNTAINS NATIONAL PARK AND THE 

TELLICO WILDLIFE MANAGEMENT AREA 

GSMNP TWMA 
Month Cove Hdwd . Northern Hdwd . Cove Hdwd . Northern Hdwd . 

January . 05 . 00 . 00 . 00 

Feb ruary . 00 . 00 . 00 . oo 

March . 04 . 00 . 31 . 00 

April . 00 . 10 . 00 . oo 

May . 00 . 49 . 14 . 00 

June . 00 . 59 . 04 . 00 

July . 00 . 10 . 00 . oo 

Augus t . 00 • 78 . 00 . 00 

September . 06 . oo . 09 .00 

October . 16 . 00 . 13 . 00 

November . 06 . 00 . 0 4  . 00 

December . 12 . 00 . 00 2 . 22 

Overall . 04 . 1 7  . 06 . 20 



CHAPTER V 

SUMMARY 

The roo ting and wallowing hab its o f  the European wild hog 

( S us s cro fa) in the mountains of Eas t Tennessee were s t udied from 

April , 1 9 7 1 ,  through March , 19 7 2 .  The maj or obj ectives of  this 

s tudy were : to determine the seasonal , elevational , and vegetational 

locations of European wild hog rooting and wallowing s ites ; and to 

determine the extent of roo ting and wallowing activity by the 

European wild hog , 

The research for this s tudy was conducted in the Great Smoky 

Mountains National Park (GSMNP) and in the Tellico Wildlife Management 

Area (TWMA) . These two areas are located in the Unaka Mountain Range 

on the common border between Tennes s ee and North Carolina . They 

contain a range in elevation from 888 feet to 6 , 64 3  fee t .  They als o 

contain a variety of  vege tation types . 

The monthly occurrence and extent o f  European wild hog rooting 

and wallowing at different elevations and in different vegetation 

types were s tudied along es tablished trails , cross-country trai ls , 

and roads in three watersheds in the GSMNP ( 65 . 7  miles ) and in three 

watersheds in the TWMA ( 34 . 4  miles ) . 

European wild hogs roo t  mainly under the litter layer and 

down into the soil about one inch . This roo ting occurs in a variety 

of  s ituations , but is mainly in wet areas , and areas under leaves , 

rotten woo d ,  and rocks . 
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Although it  is difficult to determine why European wild hogs are rooting 

in certain situations , several food i tems appeared to be probable reasons 

for roo ting . These food items include s alamanders and aquatic inverte­

brates , insects and grubs , millipedes , earthworms , snails , acorns , 

hickory nuts , grapes , vegetation,  and roots . 

European wild hog roo ting and wallowing occurs at the higher 

elevations in the warmer months and at the lower elevations in the 

cooler months . This altitudinal movement of  European wild hogs 

appeared to be a thermoregulatory response to increas ing temperature . 

The vege tational location of  European wild hog rooting appeared 

to be related to the elevational movement in response to increas ing 

temperature , to food availab ility , and to the peaks in farrowing 

activi ty . European wilp hog rooting was found mos t  commonly in the 

cove hardwood type during the spring months , in the northern hardwood 

type during the warmer spring and summer months , and in the closed 

oak type during the fall and winter months when oak mas t was on the 

ground . The extent of  rooting (REI)  in the hemlock and open oak and 

p ine types was greates t during December to June , which is the period 

of the reported peaks in the farrowing activi ty . 

The vegetational occurrence of European wild hog wallows 

appeared to be related to the elevational movement , and to the more 

mes i c  s ite conditions of cove hardwoods and northern hardwoods . 

Wallows were observed in the cove hardwood type during the cooler 

months and in the northern hardwood type during the warmer months . 

The monthly REI appeared to be determined by the average 

monthly temperature , food availab ility , and a European wild hog 



control  program in the GSMNP at the lower elevations . At the higher 

elevations , the monthly REI appeared to be determined by the average 

monthly temperature and the extent of the elevational range . 

5 5  



LITERATURE CITED 



LITERATURE CITED 

Cain , S .  A. 1 9 31 .  Ecological s tudies of the vegetation of the 
Great Smoky Mountains of North Carolina and Tennessee . I .  So il 
reaction and plant dis tribut ion . Bo t .  Gaz . 91 : 22-41 . 

Hafez , E .  S .  E . , L .  J .  Sump tion , and J .  S .  Jakway . 1962 . The 
behavior o f  swine . pp . 334-369 . In E .  S .  E .  Hafez ( Editor) , 
The behavior o f  domes tic animals . Bailliere , Tindall and Cox , 
London . 619pp . 

Heitman, H . , J r . , and E .  H .  Hughes . 1949 . The e f fects o f  air tempera­
ture and relative humidity on the phys iological well being o f  
swine . J .  Anim. S ci . 8 : 1 71-181 . 

Henry , V .  G .  19 66 . European wild hog hunting s eason recommendations 
based on reproductive data.  Trans . Ann . Conf . SE Assoc . o f  Game 
and Fish Cornm . 20 : 139-145 . 

Henry , V .  G .  1968a.  Length of es trous cycle and ges tation in 
European wild hogs . J .  Wildl . Mgmt . 32 ( 2 ) : 406-40 8 .  

Henry , V .  G ,  1968b . Fe tal development in European wild hogs . J .  
Wildl . Mgmt . 32 (4 ) : 966-9 70 . 

Henry , V .  G .  1969a . Predat ion on dummy nes ts of  ground-nes t ing 
b irds in the Southern Appalachians . J .  Wildl . Mgmt . 33 (1) : 
169-1 72 . 

Henry , V .  G .  1969b . Estimating whole weights from dressed weights 
for European wild hogs . J.  Wildl . Mgmt . 33 (1) : 222-225 . 

Henry , v .  G ,  1969 c .  Detecting the presence o f  European wild hogs . 
J .  Tenn . Acad . Sci . 44 (4 )  : 10 3-10 4 .  

Henry , V .  G .  1969d . Immobilizing European wild hogs with Cap-Chur­
Gem. Trans . Ann . Conf . SE Assoc . o f  Game and Fish Comm .  
2 3 : 185-188 . 

Henry , V .  G .  19 70 . Weigh ts and body measurements o f  European wild 
hogs in Tennessee . J .  Tenn . Acad . Sci . 45 ( 1 ) : 20-2 3 .  

Henry , V .  G . , and R.  H .  Conley . 19 70 .  Some paras ites o f  European 
wild hogs in the Southern Appalachians . J .  Wild! . Mgmt . 
34 ( 4 ) : 913-9 1 7 . 

Henry , V .  G . , and R.  H .  Conley . 1972 . Fall food hab its o f  European 
wild hogs in the Southern Appalachians . J .  Wild! . Mgmt . ( In press ) . 

5 7  



Henry , V .  G . , and G .  H .  Mats chke . 1968 . Immobilizing trapped 
European wild hogs with Cap-Chur-Barb . J .  Wildl . Mgmt . 32 (4) : 
9 70-9 7 2 . 

Huheey , J .  E . , and A .  S tupka.  196 7 .  Amphibians and reptiles of  
Great Smoky Mountains National Park . U . T .  Press , Knoxvi lle , 
Tennessee . 9 8p p .  

Jones , P .  1959 . The European wild boar in North Carolina . Game 
Div. , North Carolina Wildl . Resources Comm. , Raleigh . 29pp . 

5 8  

King , P .  B . , R .  B .  Neuman , and J .  B .  Hadley . 1969 . Geology o f  the 
Great Smoky Mountains National Park , Tennessee and North Caro lina . 
Geological Survey Pro f .  Paper 5 8 7 , U . S .  Gov ' t Printing Office , 
Washington D . C .  2 3pp . 

Kur z ,  J .  C .  1971 . A s tudy of feral hog movements and eco logy on the 
S avannah River Plant , South Caro lina . Unpublished Mas ter ' s  
thes is , Universi ty o f  Georgia . 9lpp . 

Lewis , J .  C ,  1966 . Observations of pen-reared European hogs released 
for s tocking . J .  Wildl . Mgmt . 30 ( 4 ) : 832-835 . 

Mats chke , G .  H .  1962 . Trapping and handling European wild hogs . 
Trans . Ann . Conf . SE Assoc . o f  Game and Fish Comm . 16 : 21-24 . 

Matschke , G .  H .  
wild hogs . 
1 7 : 20-27 . 

1 9 6 3 .  An eye lens-nutrition s tudy of  penned European 
Trans . Ann . Conf . SE Asso c .  o f  Game and Fish Comm .  

Matschke , G .  H .  1 9 6 4 .  The influence of  oak mas t  on European wild 
hog production . Trans . Ann . Conf . SE Asso c .  of Game and Fish 
Comm. 18 : 35-39 . 

Mats chke , G .  H .  1965 . Predation by European wild hogs on dummy 
nes ts of ground-dwelling b irds . Trans . Ann . Conf . SE  Assoc . o f  
Game and Fish Comm. 19 : 154-156 . 

Matschke , G .  H .  
Wildl . Mgmt . 

196 7 .  Aging European wild hogs by dentition . 
31 (1) : 109-113 . 

J .  

Mats chke , G .  H . , and J .  P .  Hardis ter . 1966 . Movements o f  trans­
planted European wild boars in North Carolina and Tennessee . 
Trans . Ann . Con f .  SE Ass o c .  of  Game and Fish Comm .  20 : 74-84 . 

Matschke , G .  H . , and V .  G .  Henry . 1969 . 
hogs with s uccinylcholine chloride . 

Immobilizing European wild 
J .  Wildl . Mgmt . 3 3 ( 4 )  : 10 39-1041 . 

Moun t ,  L .  E .  1968 . Adaptation of  swine . Pp . 2 7 7-29 1 .  In E .  S .  E .  
Hafe z (Editor) , Adap tation o f  domes tic animals . Lea and Febige r ,  
Philadelphia . 415pp . 



National Park Servi ce .  1969 . Resource management plan for the 
Great Smoky Mountains National Park .  Gatlinburg , Tennessee . 
186pp . 

Rary , J .  M. , V .  G .  Henry , G .  H .  Matschke , and R .  L .  Murphree . 1968 . 
The cytogene tics of swine in the Tellico Wildlife Management 
Area , Tennessee . J .  Heredi ty . 59 : 201-204 . 

Shanks , R .  E .  195 4 . 
Smoky Mountains . 
(Mimeographed) . 

Reference lis t of  native plants in the Great 
Bo tany Dept . ,  The University of Tennessee , 

Sakal , R .  R. , and F .  J .  Rohlf .  1969 . Biome try .  W .  H .  Freeman and 
Company , San Francisco . 7 76pp . 

59 

S tegeman, 1. C .  19 38 . 
Fores t ,  Tennessee . 

The European wild boar in the Cherokee National 
J .  Mamm. 19 ( 3) : 2 79-290 . 

S trickland,  M .  D .  1972 . Production of  mas t by s elected species o f  
oak (Quercus sp . )  and its use by wildlife on the Tellico Wildlife 
Management Area , Monroe County , Tennessee . Unpublished Mas ter ' s  
thes is , Univers i ty of Tennessee . 63pp . 

Stupka , A .  1960 . Great Smoky Mountains National Park , natural history 
handbook number five . Washington : Government Printing Office . 
75pp . 

Sweeney , J .  M .  19 70 . Preliminary inves tigations of a feral hog 
(Sus s cro fa) population on the Savannah River Plant , South 
Carolina . Unpublished Mas ter ' s  thesis , Univers i ty of Geo rgia . 
58pp . 

Tenness ee Valley Authority , U . S . Fores t Servi ce ,  and Tennessee Game 
and Fish Commission . 196 7 .  North Fork Citico Creek Watershed 
s tudy--Report for the 1967  water year October 1966 through 
Sep tember 19 6 7 .  Appendix C .  pp . 33-52 . 

U . S .  Fores t Service . 1970 . Tellico Dis trict multiple use plan . 
Chap . 100 : 150-15 1 . 

Whit take r ,  R. H .  
Ecol . Monogr . 

1956 . Vegetation of  the Great Smoky Mountains . 
26 : 1-80 . 

Williamson,  M .  J . , and M .  R.  Pelton . 19 71 . New des ign for a large 
portable mammal trap . Trans . Ann . Con f .  SE Asso c .  o f  Game and 
Fish Comm. 25 : 



APPENDIXES 



APPENDIX A 

OTHER EUROPEAN WILD HOG OBSERVATIONS 

TABLE 17 

NUMBER OF TUSKED TREES PER MILE IN THE GREAT SMOKY MOUNTAINS 
NATIONAL PARK AND THE TELLICO WILDLIFE 

MANAGEMENT AREA 

Month GSMNP 

January . 02 

Feb ruary . 06 

March . 00 

April . 05 

May . 04 

June . 00 

July . 00 

Augus t . oo 

Sep tember . 00 

October . 02 

November . 15 

December . 0 7  

Overall . 03 
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TWMA 

. 00 

. 09 

. 23 

. 00 

. 04 

. 14 

. 00 

. 00 

. 00 

. 00 

. 00 

. 44 

. 08 



TABLE 18 

- - - - --------------

62 

EUROPEAN WILD HOG OBSERVATIONS IN THE GREAT SMOKY MOUNTAINS 
NATIONAL PARK AND THE TELLICO WILDLIFE 

Date 

Ap ril 29 

May 19 

May 28 

July 23 

Augus t 16 

MANAGEMENT AREA 

GSMNP 
Observation 

One adult 

Two j uveniles 

One adul t ,  two 
j uveniles , and 
three piglets 

One adult 

One adult ,  three 
j uveniles , and 
two piglets 

Date 

March 16 

May 31 

June 8 

July 15 

December 8 

December 14 

TWMA 
Obs ervation 

One adult 

One adult 

Two adults 

One adult 

One adult , and 
three j uveniles 

One adult , and 
three j uveniles 



APPENDIX B 

OTHER WILDLIFE OBS ERVATIONS 

TABLE 19 

NUMBER OF GROUSE OBSERVATIONS PER MILE IN THE GREAT SMOKY 
MOUNTAINS NATIONAL PARK AND THE TELLICO 

WILDLIFE MANAGEMENT AREA 

GSMNP TWMA 
Number Number Number Number Number Number 

Month Flushed Drumming w/ Chicks Flushed Drumming w/ Chicks 

January . 16 . 02 . oo . 1 2 . 00 . 00 

February . 23 . 00 . 00 . 09 . oo . 00 

March . 24 . 1 2  . oo . 32 . 06 . 00 

Ap ril . 22 . 05 . oo . 70 . 19 . 00 

May . 08 . 04 . 02 . 08 . oo . 04 

June . 0 4  . 0 2  . oo . 17 . 0 3 . 00 

July . oo . oo . oo . 26 . oo . oo 

. August . 0 3 . 00 . 02 . 09 . 00 . 00 

Sep tember • 25 .02  . 00 . 14 . 00 . 00 

October • 34 . 10 . 00 . 35 . 12 . oo 

November . 1 7  . 06 . 00 . 14 . 0 3  . 00 

December . 13 . 02 . oo . 23 . 0 3  . 00 

Overall . 16 . 0 4  , oo . 21 . 0 3  . 00 
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TABLE 20 

NUMBER OF BEAR S CAT AND BEAR OBSERVATIONS PER MILE IN THE 
GREAT SMOKY MOUNTAINS NATIONAL PARK AND THE TELLICO 

WILDLIFE MANAGEMENT AREA 

GSMNP TWMA 
Bear Bear Bear Bear 

Month S cat Obs ervations S cat Observations 

January . 18 . oo . 12 . 00 

Feb ruary . oo . 00 . 00 . 00 

March . 00 . oo . 00 . 00 

April . 0 3  . 00 . 00 . 00 

May . 40 . oo . 32 . oo 

June . 24 . 04 . 41 . oo 

July . 21 . 02 . 0 3  . oo 

Augus t . 55 . 02 . 12 . oo 

September . 7 7  . 08 . 17 . 00 

October . 16 . 02 . 55 . 00 

November . 10 . 00 . 32 . 00 

December . 0 7  . oo . 32 . 00 

Overall . 19 . 01 . 19 . 00 



Month 

January 

February 

March 

April 

May 

June 

July 

Augus t 

September 

Octob er 

November 

December 

Overall 

TABLE 21 

NUMBER OF DEER OBSERVATIONS PER MILE IN THE GREAT SMOKY 
MOUNTAINS NATIONAL PARK AND THE TELLICO 

WILDLIFE MANAGEMENT AREA 

GSMNP 

. 00 

. oo 

. 05 

. 08 

. 0 2  

.02  

. 04 

. 02 

. 10 

. 11 

. 04 

. 02 

. 04 
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TWMA 

. 00 

. 0 3  

. 00 

. 00 

. oo 

. oo 

. oo 

. oo 

. 00 

. oo 

. 06 

. 12 

. 02 
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TABLE 22 

NUMBER OF GRAY SQUIRREL OBSERVATIONS PER MILE IN THE GREAT 
SMOKY MOUNTAINS NATIONAL PARK AND THE TELLICO 

WILDLIFE MANAGEMENT AREA 

GSMNP TWMA 
Squirrels Squirrels Squirrels Squirrels 

Month Seen Barking Seen Barking 

January . oo . oo . 0 3  . oo 

February . 06 . 00 . 0 3  . 00 

March . 10 . 08 . 0 3  . 0 3  

April . 00 . oo . 00 . 00 

May . oo . oo . 00 . oo 

June . oo . oo . 12 . oo 

July . 02  . oo . 00 . 00 

Augus t . 02 . oo . oo . oo 

Sep tember . oo . 00 . 00 . 00 

October . 00 . 0 3  . 12 . 0 3  

November . oo . oo . 09 . oo 

Decemb er . 10 . oo . oo . oo 

Overall . 02 . 01 . 04 . 01 
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TABLE 23 

MISCELLANEOUS WILDLIFE OBSERVATIONS IN THE GREAT SMOKY 
MOUNTAINS NATIONAL PARK AND THE TELLICO 

WILDLIFE MANAGEMENT AREA 

Area Species J F M A M J J A s 0 N D To tal 

GSMNP Chipmunks 1 5  1 1 1 5 1 1 25 

Rabbi ts 1 1 2 

Bobcats 1 1 

Bats 1 1 

Hawks 1 1 3 2 1 8 

Woodcocks 1 2 3 

Poisonous snakes 1 1 1 3 

Non-po isonous snakes 1 1 1 1 4 

TWMA Chipmunks 1 7 6 1 1 9 5 1 31 

Skunks 2 2 

Groundhogs 1 1 1 1 4 

Racoons 1 1 

Hawks 1 1 1 1 1 5 

Box turtles 1 1 2 2 6 

Snapping turtles 1 1 

Poisonous snakes 1 1 

Non-poisonous snakes 1 4 5 
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