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From  1968 to 1984, frequencies of color phenotypes of feral swine 
(.Sus scrofa Linnaeus, 1758) w ere studied at a site in South Carolina,
U.SA. A C hi-square analysis indicated significant changes lin these 
frequencies across time. There was an ab rup t decrease in the frequency 
of solid black anim als and a corresponding increase in th e  frequency 
of spotted amimals betw een the 1976—1977 and 1982—1984 sam pling 
periods. There were no significant differences betw een the 1968—1969 
and 1976—1977 frequencies, and there was no significant change in the 
frequency of solid w hite anim als over the en tire study period. The 
biological significance of the observed changes, if any, is uncertain ; 
however, a larger than  usual hun ter harvest in 1976 could have shifted 
color m orph frequencies in the surviving population. Results failed to 
support th e  contention th a t feral swine populations tend to revert to 
all black or dark  phenotypes over time.

[Savannah River Ecology Laboratory, P.O. D raw er E, Aiken, SC 
29801 (JJM  & ILB) and USD A-Forest Service, P.O. Box 96090 RPE 1208 
W ashington, D.C. 20012 U.SA. (JMS)]

1. INTRODUCTION

Anim al domestication, th rough  intensive artificial selection for desired 
characteristics and the re laxation  of certa in  com ponents of na tu ra l  selec
tion, has had  m an y  fa r-reach ing  effects upon a v a r ie ty  of traits  in the 
target populations (Berry, 1969; Zeuner, 1963). One of the  most common 
effects has been  increased frequencies of v ar ian t  color phenotypes, p a r 
ticularly  white, in a v ar ie ty  of domestic forms (Clutton-Brock, 1981; 
Zeuner, 1963). This p resum ab ly  has occurred via the re laxa tion  of n a t 
ural selection for the m ore uniform  and often cryptic  w ild-type colora- 
tiDn of these species’ wild ancestors (Darwin, 1867; Kowalski, 1976). Ac
cording to these widely-accepted beliefs, white phenotypes are s trongly  
selected against and even tua l ly  should decrease and/or disappear from  
those domestic populations which re tu rn  to the feral state. In  addition, 
it is com m only accepted that populations of feral swine (Sus scrofa L in-
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naeus, 1758) should  re v e r t  to an all black or dark  coat coloration over 
time as a resu lt  of re -exposure  to na tu ra l  selective forces (Maynard, 
1872; McKnight, 1976). We are aw are  of no studies of feral swine pop
ulations w hich have  system atically  docum ented such changes of color 
m orph  frequencies. The purpose of this s tu d y  was to eva lua te  the changes 
in the f requency  of coat color .morphs over a 16-year period  in a 
population  of fe ra l swine which had rem ained almost to tally  isolated 
from  the inpu t  of domestic animals for an ex tended  period of time 
(> 3 0  years).

2. METHODS

Feral swine w ere collected on the  United States D epartm ent of Energy’s S avan
nah R iver P lan t (SRP). The SRP occupies portions of Aiken, [Allendale anjd} 
Barnw ell counties in w estcentral South Carolina along the Savannah R iver ap 
proxim ately 25 miles southw est of Augusta, Georgia. Large num bers of free-, 
ranging dom estic swine w ere left behind when the resident farm ers w ere moved 
from  the area in th e  early  1950s. Since th a t time, these anim als have th rived  
and m ultiplied in the riversw am p and adjacent pine plantation  hab itats on the 
site (Jenkins & Provost, 1964; Mayer, 1983; Sweeney, 1970). Since 1952, govern
m ent safety and  security  considerations have restricted  public access to this 
780 km 2 site. D uring the ensuing 32 years, few if any additional introductions of 
domestic sw ine have been m ade into this population (Brisbin et al., 1977; Mayer, 
1983; Sm ith et al., 1980).

Data w ere collected from  410 anim als during three sam pling periods, 1968— 
—1969, 1976—1977, and 1982—1984. Color m orph data used in th is study w ere 
taken from  anim als which were livetrapped, caught w ith trained dogs, or collected 
and exam ined during the SRP Public Deer H unts during autum n. Color m orphs 
determ ined by field observation a t a distance m ay be unreliable due to the fact 
th a t these anim als often are coated w ith dry  mud or observed while partly  con
cealed by vegetation. Color phenotypes w ere grouped into one of the following 
six color m orph categories: (1) solid black — all black w ith no m arkings; (2) 
solid red /brow n — all red/brow n w ith no m arkings; (3) solid w hite — all w hite  
w ith no m arkings; (4) spotted — various com binations of black, red /brow n and 
w hite ; (5) belted — black w ith a w hite band over the shoulders, and (6) m is
cellaneous — including rare  color m orphs such as blue and gray roans and) 
com binations of the above categories. Two age classes w ere defined: juvenile — 
no perm anen t second m olar present (less than one year old), and adult — p e r
m anent second m olar present (one year old or older) (Mayer, 1983). C hi-square 
analyses w ere used to  determ ine if differences between samples w ere significant. 
Only in the  1982—1984 sam pling period w ere sufficient num bers of anim als studied 
to allow  com parisons of the frequencies of color m orphs between sex and age 
categories. These analyses indicated no significant differences between the f re 
quencies of color m orphs across either sex (%2— 4.06; a.f.— 5; p = 0  54) or age 
( /2=  2.44; d .f .= 6; p=0.78) groups during th a t sam pling period. Therefore, data  
I'rom all th ree sam pling periods were com bined across sex and age categories 
fo r fu rth e r analyses.
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3. RESULTS AND DISCUSSION

There  was a significant change in the frequencies of the m ajor color 
m orphs  be tw een  sam pling periods across time {y?=95.22; cZ.f. =  10; 
p<0.001); there  was, how ever, no significant difference in the f req u en 
cies of color m orphs be tw een  the 1968— 69 and  1976— 77 sam pling periods 
(%2 =  0.23; d . j .— 5; p=0 .99).  The most salient fe a tu res  of this difference 
w e re  an ab rup t  decrease (50% to 13%) in the f requency  of solid black 
anim als and a corresponding increase (25% to 68%) in the frequency of 
spotted animals be tw een  1977 and 1982 (Fig. 1). Of equal importance, 
th e re  was no change in the percentage of the total population showing 
the w hite  pheno type e i the r  during  the en tire  16-year s tudy  period or 
du ring  the final 6 years  (x2=1.47; d.f. =  2; p = 0 .4 8 ,  and %2=  0.73; d.j.— 2; 
p= 0 .69 ,  respectively).

The reasons for the observed changes in color m orph  frequencies 
betw een  1976— 77 and 1982— 84, a f te r  a period of 8 years of stable 
color m orph  distribution, are not clear. The SRP Public  Deer Hunts 
harves ted  larger num bers  of feral swine (n =  177) in the fall of 1976

I OOr
-  S o l i d  B l o c k

-  S o l i d  R e d / B r o w n

1982-84

Fig. 1. Changes in the frequencies of the m ajor color m orphs occurring in a pop
ulation of feral sw ine resident on the U.S. D epartm ent of Energy’s Savannah 
River P lan t over a 16-year period. Frequencies w ere calculated on the basis of 
totals of 57, 61 and 292 anim als for the 1968—69, 1976—77 and 1982—84 sampling

periods, respectively.
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than  in any  y ea r  prior to th a t  time (previous m ax im um  < 4 5 ) .  This 
m ay have d is rup ted  coat color m orph  frequencies in the surviving p o p 
ulation and caused the shift in frequencies betw een  the 1976— 77 and  
the 1982— 84 sam pling periods. However, the changes w ere  in  the op
posite direction th a t  would have been expected if dark  phenotypes r e n 
dered the an im als  less vu lnerab le  to hun ting  pressure. In  addition, the 
changes observed w ere not in the directions th a t  would be expected if 
the solid black pheno type tends to p redom ina te  in populations of fe ra l  
swine over ex tended  periods of time.

Reasons for the persistence of the solid w hite  phenotype are equally  
unclea r a t  this time. Because the solid w hite  color is know n to be ge
netica lly  dom inan t in swine (Ensminger, 1970; Hetzer, 1945), this p h e 
notype should be easily rem ovable from  the population if it  confers 
a selective d isadvantage due to increased vu lnerab ili ty  to predation 
and/or hun ting  pressure. O ther studies (Kaufman, 1973; K aufm an, 1974) 
have shown th a t  w hite  mice (Mus m uscu lus  Linnaeus, 1766) are m ore 
vu lnerab le  to p redation  than  mice showing agouti (wild-type) coloration. 
However, it m ay  be th a t  un d er  some conditions, search images of p re 
dators which are accustomed to the wild phenotype m ay  resu lt  in de
creased selection against w hite-colored individuals  as com pared to the 
m ore cryptic  w ild -type  individuals. W hite phenotypes have been available 
to h u n te rs  and  potential p redato rs  of feral swine on the SRP fo r  ex tended 
periods of time. Po ten t ia l  p redato rs  of juvenile  SRP fera l swine 
include the g rey  fox (Urocyon cinereoargenteus  Schreber, 1775), bobcat 
(Felis ru jus  Schreber,  1777), and A m erican  alligator (Alligator mississip-  
piensis Daudin, 1801). The w ild -type phenotype has not occurred p re 
viously on the  SRP and p redato rs  thus  could not have  developed a 
“search-im age” for this color morph. In fo rm al hu n te r- in te rv iew s  at check 
stations have revealed  no conscious color m orph  bias during  the SRP 
Public  Deer Hunts. Thus, the re  is no reason  to expect th a t  search, 
images focused on m ore  cryptically-colored individuals have  been a sig
n ificant factor in allowing the w hite  color phenotype to persist.

M yrcha & Jez iersk i (1972) have shown th a t  roan-colored wild boar 
have res ting  m etabolic ra te s  th a t  suggest th a t  they  w ould be m ore 
poorly adapted  to surv ival under  w in te r  conditions than  norm ally  d arker  
colored animals. The w in te r  conditions in our s tudy  area are not severe 
how ever and ne i ther  can this phenom enon expla in  the decrease in black 
phenotypes during  the la t te r  p a r t  of our study. Similarly, wild boar 
showing a black w ith  w h ite -c ream  spo tty  color m u ta t ion  have been', 
shown to have selectively h igher m o rta l i ty  ra tes than  norm ally-colored 
anim als (Andrzejewski, 1974). If operating  in our s tu d y  population, how 
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ever, this factor should have re su lted  An a decrease ra th e r  than  the 
observed increase in spotted phenotypes over time.

O ur da ta  do not support the w idely-he ld  belief tha t  the  all w hite  
pheno type  is selected against once the an im als r e tu r n  to a feral state. 
These resu lts  also suggest tha t  the w hite  color phenotype does not confer 
a n  increased vu lnerab ili ty  to predation; the a lm ost un iversal absence of 
w hite  individuals from  free-living populations of the p ig’s wild ancestor 
m u s t  be a t t r ib u tab le  largely  to o ther factors. The proposal th a t  pop
ulations of free-liv ing feral swine will, over time, tend to re v e r t  to 
ei ther  an all b lack or un iform ly  dark  phenotype sim ilar ly  was not sup
ported.

Acknowledgm ents: We thank  the  following persons for assistance in the collection 
of these data : J. R. Sweeney, P. E. Johns, A. W. Conger, T. Jones, O. E. Rhodes, 
J. W. Reiner, B. H. Miller, and M. Vargo. We thank  M. H. Smith, G. D. H artm an, 
and F. B. Golley for critically reading the  earlier versions of this m anuscript. 
This w ork  was supported through contracts AT-38-1-310. AT-38-1-708, and DE- 
-AC09-76SR00819 betw een the  U.S. D epartm ent of Energy and the U niversity 
of Georgia, as adm inistered through the Institu te  of Ecology.

REFERENCES

1. A ndrzejew ski R., 1974: Spotty m utation of the w ild boar Sus crofa Linnaeus, 
1758. Acta theriol., 19: 159—163.

2. B erry  R. J., 1969: The genetic im plications of dom estication in animals. [In: 
“The dom esticaation and exploitation of p lants and an im als”, Eds. P. J. Ucko 
and G. W. Dimbleby.] Aldine Publ. Co.: 207—217. Chicago.

3. B risbin I. L., Jr., Geiger R. A., G raves H. B., P inder J. E., I ll, Sweeney J. M., 
& Sweeney J. R., 1977: Morphological characteristics of two populations of 
fera l swine. Acta theriol., 22: 75—85.

4. C lutton-B rock J., 1981: Domesticated animals. Univ. of Texas Press: 1—208. 
A ustin, Texas.

5. D arw in C. A., 1867: V ariation of anim als and p lants under domestication. P. 
A ppleton and Co.: 1—939. London.

6. Ensm inger M. E., 1970: Swine science. In tersta te  P rin ters  and Publishers, Inc.: 
1—881. Danville, Illinois.

7. H etzer H. O., 1945: Inheritance of coat color in  swine. J. Hered., 36: 121—128.
8. Jenkins J. H., & Provost E. E., 1964: The population status of the larger 

v erteb ra tes on the Atomic Energy Commission Savannah  River P lan t site. 
Off. Tech. Serv., Dept. Comm.: 1—45. W ashington, D.C.

9. K aufm an D. W., 1973: Shrike prey selection: color or conspicuousness? Auk, 
90: 204—206.

10. K aufm an D. W., 1974: D ifferential owl predation on w hite and agouti Mus 
musculus, Auk. 91: 145—150.

11. K ow alski K., 1976: M ammals: an outline of theriology. Państw ow e W ydaw
nictw o Naukowe: 1—617. W arsaw, Poland.

12. M cKnight T., 1976: F riendly  verm in: a survey of feral livestock in A ustralia. 
Univ. Calif. Publ. Geol., 21: 1—104.



252 J. J. M ayer et al.

13. M ayer J. J., 1983: The history, com parative morphology, and cu rren t status of 
wild pigs in the  United States. Ph. D. unpubl. dissertation, Univ. of Con
necticut.

14. M aynard C. J., 1872: Catalogue of the mammals of Florida. Bull. Essex Inst., 
4: 1—16.

15. M yrcha A., & Jezierski W., 1972: M etabolic rate  during the postnatal develop
ment of w ild boars. Acta theriol., 17: 443—452.

16. Smith M. W., Smith M. H. & Brisbin I. L., Jr., 1980: Genetic variab ility  and 
dom estication in swine. J. Mamm., 61: 39—45.

17. Sweeney J. M., 1970: P relim inary  investigation of a feral hog (Sus scrofa) 
population on the Savannah River P lant, South Carolina. M. S. unpubl. thesis, 
Univ. of Georgia.

18. Zeuner F. E., 1963: A history of dom esticated animals. H arper and Row: 
1—560. New York.

Received 24 November 1987, Accepted 20 April 1989.

John J. MAYER, I. Lehr BRISBIN, Jr. i Jam es M. SWEENEY

ZMIENNOŚĆ CZASOWA FENOTYPÓW UBARWIENIA 
W IZOLOWANEJ POPULACJI ZDZICZAŁYCH ŚWIŃ

Streszczenie
Badano częstość w ystępow ania różnego ubarw ienia w izolowanej populacji zdzi

czałych świń w  Południow ej Karolinie (USA) w latach 1968—84. Stw ierdzono zna
czący spadek udziału osobników zupełnie czarnych i odpowiadający mu wzrost 
udziału osobników o ubarw ieniu plam istym  w latach 1976—77 oraz 1982—84 
(Ryc. 1). Częstość w ystępow ania osobników czysto białych nie zm ieniała się w 
ciągu całego okresu badań.

W ydaje się, że zmiany ubarw ienia były spowodowane dużym odstrzałem  w roku 
1976, w  w yniku którego uległy zmianie częstości fenotypów ubarw ienia w popu
lacji, k tóra przeżyła.


