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AGST?f1CT 

Seasonal patterns of food utilizaticn by b1a�k bears 
smericanus) in the Great s�oky Mountains National Park were determined 

by sampling 86 composites of 646 scJts during 1976 and 1 9 77. Five 
seasonal patt2rns based on composition of the diet were identified. 
'1 . , t � d . ... ( G 

. ' ' ' L . :·a:.;or p1an roc 1t-E?n:s l·it?l'e grass , rarmnae) ann otner nerbaceous 

r�1ateria.l; squa�·ltcot (Conopho.lis 9mer·icana); fruits of serviceberry 

(Amelanchier arborea laevis), blackberry (Rubus so.), hud:eberry 
--- _._.__ --- . 

(.§_aylu.s2acia_ sp.)� blueberry (Vac�_bi..��.!D. sp.). black cherry (Prunus 

Plant foods cc�pased 80� of the 
diet, and animal remains, rr:ost1y insec-+.:s, \1-Iere 125�. c,�;;cle pl·ote·in, 
acid detergent fiber, and lignin content of major food ite�s and 
corresponcl'ing scats 'riere df;terrri'led, and nutritional valw: of the 
seasonal diets was evaluated. The Early Spring diet is of low nutritional 
val��� and tears lose weight while following this p5ttern cf food 
cr�s0mpti�n. The Late Srri�g. Summer, �nd Early Fall diets are 

co�ducive to healthy growt� of bears because t�ey Jre high in avail�ble 
prcte·i;; a.r�d ene·rgy, The Late Fall diet IT'ic.Y r1ct ccntribut� to stn;c:t:Jn1 
growtn! but hish energy availability in the diet 1eads to rap1J incr�ase 
of body fat res�rves. 

i i i 
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I. INTRODUCTION 

Food habits are frequently among the rst aspects cf a s cies 

biology investigated during a research effort. Studies of the food 
habits of black bears are no e;<cepticn; such studies \-.'ere report as 

early as the 19201 s and ccnti nue in the 1 iterature to the pres ant. 
Many of the earlier studies were of a descriptive nature or 

lin:ited discussicr, to 1 or very fev·J food items. Bigelow (1922) 
discussed the bear's use of . ... Hi Sec i-S 

� + ,; TOr ,oo, • •  Bailey (1923) and 
Shadle (1941) cescribed evi ce cf bears ea�ing 1 particular food 
item. Lutz {1951), Merrill (1953), and Zeedyk (1957) described darnag2 
to timber stands attributed to nears consuning the cambium layer of 

;�ewscrn (1937), Seton (1953)) and Caha1ane (1961) \•fro nera l 
descriptions o� the diets of black bears in ir wor�s on the li 
hi stcr·i es oF ;,·il dl i fe, 

Other studies wet� quantitative� but were of limited value 
because the data represented only 1 season of sa�pling. Murie (1937) 
::1na ly;: scats collected in Wycming in Ju1y. Cottam et al. (1939) 
determi�ed the early winter fcod habits of bears in George Washington 

st, \'irginia. G.•. . ("0'"1) 1 1 cert ; __.:) ana1 ed scats and 
stor:•ar:t1 c::mtent£ collected in Cclot&do in .:;urur:er. Har1cw (1961) 
deter�ined t�e su�ser feed habits of bears in Florida. 

rtunately, ma�y auantitetive food ' I ' 
� 2.01 

data were collec�e� �ur��g all see:0�s au 1rs 
studiess for h'hich 

ich bears 3re act�ve, 



(Chate1c.in 1950, Hatler l%7), t•icntana (T�scn 1961, t1cnke·1 ar.d Co· .. ;an 

1971), mountains of Tennessee ctnc! �lor·cn C.::rolina. (Seeman o.nd Peltcn 
1977), t�ashington (Poelker and Hart\-.:e11 1973), North Ccrolina coast 
(>_j d 19�4 L d .. , 1'''0) ' ('  l'f . (D' ' . 1 I d .nar ·Y 1 , an ers e�.. a . •  :11� 1 ana \.,a 1 orma 1• ieKle eK e.r; 

Burton 1975) (sunmer end fal l only). 

2 

Beeman and Pelton (�977) reported seasonal food habits of bears 
in the Smoky �'1ount:;ins. p.:thougn th('!ir ·,;:Jrk i/as CjU2ntitative and 
based on a large collection o� sc�ts a�d stonachs, the �eneral nature 
of the spaticl and t2r1poral separatiofi needed to he y�efined . .Since 
many of the scats analyzed in the earlier study were collected from 
locations throughout the s�oky Mountains of Tennessee and �orth 
Carolina, it was be1�eve.d that results did not accurately reflect the 
food habits of bears residing in the cJrrent study area. 

Beeman and relton's (1977) results were prese�ted with no 

spatial division within the Smoky Mountains. �eeman (1975), Eubanks 
(1976)\ and Garshelis (1978) fJund that individual bears in tne Great 
Smoky �1oun�J.ins National Po.rk (GSr1tlP or Par:<) do f"lot range throughGut 
the study areo. Instead, e3ch bear1s move�ents are generally restricted 
to a porti on of the area: often within a single watershed. Since the 
�cve�ents of beers were so restricted, scats collected for the present 
stu�y were groupe� according to the section of the study area i� which 

I • • ' ' 1 '"I \ t'I"'Y ''ier<=> r:�pQ<:'t��a 1 s;-� oaoe •:; 1 i ,_ , '-• ....,.. .. _. ._ I - \ -'- , .,. ·� ' 1 • 
�· . t. ' �. . . 
1 n 1 s spa · 1 a 1 �: 1 v 1 s 1 on 'AC.S designed 

to C l'm-.":::i ·�- c,.i)ri ,,._,., 1'-,a+-�0 ,.. b·•l �.-'"\·r:- :.1-... 'n;,'o,',+L.�In. !.-:· r' .. "J•: -":�-··r:"",,'t..· �.�1':'.+-,_�,.�. ·."·1'� r:-&, 
_ v<·Voi:= :0 '-' \.IL- 1 .c ... �J " ) ,, o:: a ;;,  ' <.! -· __ '::' .o. c  _ _  , ' � � 

the study ar\ea. 

. ' . + nan 1 �s stu0y reJorted r�sults 



June 30), Summer (July 1 through Aug,;st 31), Eai'l.Y Fa'll (Sept£.:mbet 
thro�.;gh October 15L and Late Fa:l (Octobet� 16 to hibernation). 

A ffiore appropriate approach to rmi ne sea s o n a 1 food habits 

may be to evaluate focd utilization ov er shorter pericds of time and 

examine the resu1ts to d etermine patterns. This approach was used 

for the present study. It was felt that 2-week intervals were short 

enough to be sensitive to dietary changes, t long enough to ensure 

·the collection of an adequate sample of scats. 

The tech�ique for scat analysis in most studies followed the 

hand separ ate d analysis described by Tisch (1961). Each scat was 

separated a�d examined, and frequency of occurrence and an index to 

volume 1.-'iere calculated for each food Hardy (1974) used a 

different approach to scat analysis, which was to sa�ple the contents 

of each scat using a point fra�e analysis (Chamrad and Box 1964). 

Hansen (1975) used another sarr:pling technique and samph;d compcsit;;:s 

of 25 feces to determ1 ne the food habits of hoary r:1armots U·1arrr;ota 

1. ) . A1 1 1' ' H  '1977\ +: : • · � · J ca 1 oa�a 1 n as: r..a. \ o�nson ana . an sen \ . , . ounc no s 1 sn 1 n ca�1.: 

differerce in results lcrnm ana1ys,·c o: c�v��c 'Can�� l;��a"c' .., . � � ..;:) i u..�VL..· .... \ �:;: .. ..... .,.,. !t.J) scats 

using point fra�e and hand separated techniques. In light of the 

above stu�ies it was assumed that sampling composites was adequate to 

descri the basic patterns of food utilization by black bears in the 

GSt,iNP, and a technique based on that assumption was developed for use 

in the present study. 

Descriptions cf basic catterns of food utilization are of 

limited use unless the nutritional value the �'"ood i 

seasonal diets are knc�n. Sever1l authors (Wainio and rbes 194 i t 



King ana McClure 1944� Beck and Beck 195 5, E�rns and Viers 1973, 
Landers et al. 1979) evaluated the nutriticnal value of food items 
used by wildlife in various parts of the United States. 

Beeman and Pelton (i977) revie�led scrr::: available information 

on the nutritional content cf focd ite�s utilized jy black bears in 
the Park. Foods in the diets of bears in that study were high in 
carbohydrates and lo� in proteins. The nutritional value of seasonal 
diets or the annual diet was not evaluated. 

Wackernagel (1961) reported that a diet which encourages 
healthy growth in orr:nivores, with which he in cl ud ed bears� must have 

a crude protein content of approximately 15%. Frcm data reported 

in previous studies, the natural, annt..:a1 diet of block bears prob;;.b1y 

contain less thEtn 15S6 cn;de protein. It was, thererore, speculated 
that growth in black bears does not occur throughout the year, but 
is limited to certain seascns. The evaluation of the nutritional 
value of seasonal diets of bears, especially determination of the 
protein content, may show wh ich season or seasons are most cond�cive 

to grov:th. 

Specific cbjectiv2s �ere as follows: 
l. Determine the bi•Aeekly use cf food items by black bears 

in the study area. 

2. Comp�re the patterns cf food util lzatian by bears 
inhabiting different sections within the study area. 

3. DeterMine the nutritional value of maJor food i�erns in 
the diet c7 bears in the study ;::r:::a. 

4. Evaluate the nutrit�ona1 value of �he seasonal diets 



• T l J. • 

"' The bo1Jndaties of the GSr"NP encomoass 2072 kmc.. of land in eastern 

Ten�essee and western North Carolina. The Park comprises part of the 

Unaka Mountain Range of the Blue Ridge Province in the southern 

division of the Appalachian Highlands ( Fennemcn 1938). Divided by a 

promi r:el�t ridge nm:1i ng appr·oxima tel.Y northeast-southeast� a 1 ong t·:hi cti 

lies the Tennessee-North Caro�ina state li�e, and a transmountain road, 

U.S. 441, v:hich �ink:; tlinbu 1 Tennessee a�d Cherokee, North 

Carolina, the Park :on:is of 4 easily reco;rizablt quarters. The 

study area is the northwest quarter) that portion of the Park in 

Ter:nessee \·Jest the tr3nsmountJin ro It encompasses pa s of 

Bl ount and Sevier counties (Fig. 1}. 

accessible only by foot trails. Over 90:; of the surface: c·::msists of 

slopes grea r than 10% !') • 
t- res 1 t 1902). ihe Ramsey 

asscciaticn, which is characterized by low water storage :apacity, 

moderate natural fer:ility, and med�un to r·,iqh aci ty, comprises 

n"", edo,m,,,� .. :'� .. t sn1'l +:yoe ,''-o·l'i, c:ur··�·y 1""·4· r; 195.,) � • • J •- _ _ . �  u •C �� �, � • Mast parent �aterial 

is fel pathic sandstone, siltsto�e, and conglo�erate from the Ocoee 

se�ies of the late ?recambrian ( ng et al. 1968). 
Precipitation and 

e1evation. rized gen2rai1y cs rrescthen::al 

rhurr<id (war1:;-ternpe rain fc�est) usirg Tnornthwaite's (1948) 
Sj� At lew elevttions, precipit�tirn avera s ao 140 ern per 

�1e well ever 220 em may occur at t.he h� est 

5 
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Fig. 1. Study area vrithin e GSt1NP. 
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l•�cnthly pn�cipita·Uon ranges fror:i a io\·1 oi 2 cr; ·;n Septerr:ber ·J.nd 
October to a high of 16 em in July, according to National Park 
Service records at Gatlinburg, Ten!lessee (elev2tior. .�45 m). Foi' most 

years precipitation exceeds evapotranspiration during all seasons. 

Average a�nual temperature is 14C at lower elevations (below 450 m) 
and 6C at higher elevations (above 1900 m), with a temperature 

gradient of �.07C per 1000 � rise �r elevation. Monthly temper�ture 
means are usual"!.)' at ;;; lov; in February anj reach a peak in July 
(Shanks 195�\a, Tanner 1963, Cl"imatography of the U.S. 1972). 

The numerous microhabitats in the Park support dense 
highly diverse vegetation �·rith much interspr:::rsion of for·est types. 
Hoffman (1964) listerl 1150 specie� o� vasc�1er p1a�ts. 131 of which 

32 different ferns, approxba�e ly 350 n:osses and 1 i vo.rworts, 23'-! 
lich�ns, ana more than 2COO species of fungi. Cain (1935), Shan�s 
(1954b), Whittaker (1956), and Golden (1974) categorized �ajar fo�es� 
�ypes within the Park, and Shanks's (1954b) descri�tic� is the r0st 
v:idely used classification (Tablr� 1). 

There are 59 species of mammals inhabiting the GS�NP, nearly 
half (approxinately 25) of which are of the order Rc�entia (Linzey 
a�d Linzey 1971). Other than black bears, large �am�a1s in the Park 

haas (Sus scrofa). - -- ··---
The 

�vid::=nce is �{et to be fcund. l'-�cre than 2'CG s�ec·i.:?s of birds, 23 



Tatle 1. Forest associations and their i�cortant trees and shru�s 
in the GSi•1N P. 

Forest Association 

Cove harch'l'ood 

Hemlock 

Nort1'1ern hatd':Jood 

Closed oak 

Important Species 

Eastern he171lock (Tsu9a cana-,.9ens.1s) 
Silverbell (Haiesia �onticoia) 
Yellm·J buckeye {Aescuiuscctandra) 
Sugar maole (Acer-:saccr;arum) -­

Ye1lo•;J birch (Betula anegn·aniensis) 
Tulip poplar Ci..TrfOcfendron tuTTOilira) 
Beech ( f='aaus crandiforra; 
Black cherry t�run�J·s serotina) 
Sas swood ( Ti 1 i a_ r:eterophyl iar 
Hydrangea (�dranqea arborenscens) 
Dog hob b 1 e \ LeucofFio e ecfit'O"ru� 
S1veetshrub (fi!..r.canthus fl ori dus) 
Mountain laurel (?..almia latHolia) 

Eastc:rn hemlock 
Yellow birch 
Silverbe1l 
Frazier macnolia (�aqnolia fraseri) 
Rhododendrcn (Rhod�on c�ta1vbl�r:�e 

and R. maxir1um; t·lounta Tn T'hllrer­
Dog hobble 

Beech 
Yell OVI b i r C h 
Yellm'J buckeye 
Sugar maplE· 
i·lcuntain maple: (P.cer �) 
Hydrangea 
Witch-hobble (Viburnum alternifolium) 
Dogv10cd (Co rnu"s a l_tern i fo 1 i a) 
White oak (Quercus alba) 

T� -r-----, Chestnut oaK 1'-l· p_r1rus; 
Nor'thern red o2k \0-:-Tubra) 
Black �;ak (Q. vel u'Fina}--
Pi gn•Jt hickory �Carvas.J. ub ra.) 
''1"'·�!<,..,...�.,+- L-.� �k-·rv {::.-· :·c ·l"''l:�cr'"'a) I �� ..... �...,... , , c . , . u 1,.. r 1 ' \... U J \ ,_, ,. "' r: c 1 .... ) J . 

�ourwood ( Cxvder.drvn (:r·to-;.C:·1Jn) 
p 1 !t ' •. �-�-s-::-·. ·-;�-;-.-, -,... 

. - 1 " ac .. IOCu.( 1,:-<0- 1 n 1a �.C-�vGOa�.,.aClct, 
�1ountain 1a·.1re�-- --------
,�.:I tb Y'.; ,-:, ,, ( s"' �I laX ·.�c. t \' n a'� .:; ''· '11 :> ;' 
1._.,...., t.. , l .._! •1, , • <J .1 , ... I , 1.,.. • c.;, 
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(Continued) 

===============--�----- ========--=·-·=· =· === 
Forest Association Important Species -------------------------
Open cak and pine 

Spruce-fir 

Heath bald 

Grassy ba1d 

Sc0rlet oak (Quercus cnccinea) 
Sassafras (Sassat'ras- aT5Tift.Jm) 
Pitch pine'TPTnUs ri �1� 
Tab i e ;no u :1 t a i n pi r. e ( P • p Lm gens ) 
Virginia pine (P. virqiniana)' 
Mountain laurel- ---
Hiah bush blueberry (Vaccinium simulatum) 
Hairy blueberry (V. hmutum) 
Huck 1 eberry ( Ga vlussacfa- 6c\csata) 

R 1 I p • ' \ ea spruce l 1cea rucens; 
Fraser fir (A"'1'eS fraSeri) 

i11ountain laurel 
Rhododendron {R. catawbiense, R. 

carolir.ianum7 and R.-maxTiii'umT 
Pepparbush ( Ci ethra a::tim1 nata f 
B 1 ueberries "[VaCCTiiiumspeci es) 
Huckleberry 
Lyonia (Lvon�a liaustrina) 
Sand-nrv�rtl e (Lei onhvl fl":mbux ifo 1 i um) v 1"'---'-"'-.--.;-: ) --� �1innie-bush \Menz1� .J?110sa 
�Jitherod (Vib� cass1no-ides) -..,--... ---, Fetter-bush (Pieri s fi ori bu..Q.£9..1 

BlackbErry (Rubus s cies 
Pi n cherry (Prunus pennsy vanica) 

---··-::===============================================-----=====------== -
Source: Shanks (l954b}. 



world's ric�2st arrays of salamanders are also 
(National Park Service 1969). 
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Scat Collection and Preservation 
The study area was divided into 5 secti ons with an Index Route 

running through each section (Fig. 2). The 5 Index Routes were 

established in 1970 for e a rl ier studies of black bears in the GSMNP 
involvi�g scat collections ( Marcum 1974, Eagar 1977, Matthews 1977). 

These routes) 21 to 37 km in lcngth, traversed all forest associations 

and different altitudes. 

Index Routes were hiked and cleared of scats biweekly From 
8 May through 27 September, with the exception of 22 May in 1976, and 
from 9 �ay through 10 October 1977. Scats were also collected from 
trai�s other than Index Routes and off trei1s when encountered, if th� 
scats were freshly deposited. 

To avoid tr1e coliection of excess debris v:hich adhered to the 
bottoms of feces1 only the top portion of l2rge scats was collected. 
This practice was i�possible when scats were badly weathered or swall. 

To pre·vent re.pid deteriontion of fecal P:&terial, scats v.•ere 

frozen upon return to the fielJ lacoratory and ren;ained in the 
freezer until the winter· months 'tlhen the scats v1ere thawed for ana 1 ys is. 

Scat Analysis 
Scats were grouped according to the section and date of 

collection. After the scats were thawed, �oprox��ately 50 �1 samples 
11ere ti3.ken ft�o�� se1 ect8c! feces and dried 48 to 72 hours in u dryin9 
oven (50-7CC) end stored in jars to await chemical analysis. 

12 



Fig. 2. Index Ro s and sections withir the study area. 
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composi 
S les w�re triken fro� e1ch =ec€5 ana comb��ed to form a 

scat represen�irg each section reach 2-week ir rva1. 
I>. I b ,- t • ._!-- • J. I .f 1 + .�I f � ,.1 ' nwn ers cr sea s 1n .... e co:npos1�..es rangec ,rom .. o c., ·J',ppen�..;lX� 

Tab 1 e s IE'·-· 27 ) . It \-1 as n e c e s s a ry to u s e a 11 
to form composites for which there were only 

a 1 materia 1 co 11 
or 2 scats while a 

small sample, c:pproximately 30 ml s \'las taken from each feces for 

d 

co:'l;oosHes c::mtaining 20 or more se:ats. Samples from scats vtere net 
precisely measured because entire feces were not always collected, 

and the volume cf some sea 
copraphagic animals. 

Each co�posite was 
2.00 rr:n (jnd 0.42 rnrn) to 
all di�ensions. The cc�posi 

was greatly red�ced by weather and/or 

d through 2 sieve f • scl·eens ,mesn 
nate �aterial s�aller t��n 0.42 �n in 

•nas then p 1 a irt a dryir:g oven at 
70C or ·1i r dried for 118 to 72 i10urs. 

A square s�mpl�ng grid of 100 quadra , each �easuring 2x2 c� 

.:..rl� n red with a 2-digit nu�ber (00-99) was drawn en the bottom of 
a tray. cal �aterial from a co�pcsite was sp nkled over the a 

until each quadrat contained �t least l particl�. The fecal materia� 
in 10 random:y chcsen quadra�s was identif�ed to the lowest taxon 
practi c , ar,c t;;ach di rent item occurring in each quadrat was 

rec:o in all 10 quadrats �ere identifi 

reco , �he feca� nateria1 ir the tr�y was retur1ed to 
and 

cc�pasitet a�d th2 proc�curc was re�2ated u�ti1 the ��ter!al in 50 

learrf2d at "' di ifer·ence 
res�1ts ftc� 5C qucia 

t,P> .5). 

.. . , 



1 5  
T h e  Re l at i ve P e r: e r. t a g e  Je n s Hy ( PD )  c d  i de n t i ·Fi e d fco d it!':rr.s 

wa s c a l c u l a t e d  f o r  e a c h  compos i te u s i n g mett1 o � s  d e s c ri b e d  by H a n s e n  
( 1 9 75 ) . The nu �� e r o f  q u a d r a t s  c on t a i n i n g a g i ve n  fo od  i tem w a s  

c o n ve rt e d  t o  a p e rc e n t a g e  f re q u e n cy .  T h e  p e rc e n ta ge fr e q ue n cy ( F ) 
was u s e d  to d e t e rm i n e den s i ty ( D ) o f  a foo d  i te m  i n  t h e  co�po s i te by 
s u b s t i tu t i o n  i n  ths fo l l ow i n g  e q u a t i on a n d  sol v i n g for 0 :  

F = 100 ( l - e - D )  

v:h e re e ·i s t h e  b a s e  of n at u r a l  l o g a ri thms . Tile a b o v e  e q u a t i o 11  \'i a S  

de ri ve d f rom e q u a t i o n s  de s c r i b e d  by F ra k e r  and R ri s c h l e ( 1 94� ) u s e d 
t o  G� a s u rc t h e  d i s t ri b u t i o n o f  o � a n t s  i n  a g i ven  a r e a . 

The D fo r e a c h  fe ed  i t em w a s  � s a d  on 1 y  to c a l cu l a t e  RD fo r 
a l l i d e n t i fi e d  fe ed i t ems i �  ea: h  compos i te by t h e  f o l l owi n g  e q u a t i o n : 

Afte r t h e  RD wa s cal c u l a t e d  for fcod i t e�s i n  c ompos i t e s  from 
a l l s e ct i o n s , the  d a t a  we re a v e r a g e d  t o  comp u te the c omp a s i t i o n of 
the d i e t  th rc u gr1 o :; t  the s t 'J dy a re a  fo r each 2 -l·ie e k  i n t e rv a l  o. n rl  t G  

r c n s use d d u r i n g  b o t1 ye 1 r s o f  the  s t u dy a nd c omp r i s e d  o � e r 5� o f  
d i e t  o f  be 3 rs th ro u g h o u �  the  s t u dy a re a  fer  a t  l e a s t  1 b i week l y  d i e t . 
B i we e k l y  con s u mp t i on i n  t� e s t u dy a re a  w a s  e x ami n G d  f e r  s e a s o n s  

T h e  1J i l co x c n  s i Cl n e d  ri Hl k  t e s t ( G i t t e n s  1 9 7 6 )  \\' a s  u s e d  t Ci te s t  
d i f fe re n ce s  i n  � h e  s e a s o n a 1  d i e t s  b e tH�er the  l y e a rs o f  t h e  s tu dy .  
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S ee d s  v1e re i d e n t H i e d  vl i th  the a i d  o f  2 s e ed rna n u a l s ( FCJ re s t  

Se rv i ce 1 948 , ilta. rt i r:  a n d  Bc.rk � ey 1 96 1 ) !..l s e d  i n  c on j u r. c t i o n  vJ i t h 0 

b o o k s  de s c ri b i n g the f l o r a  i n  t h e  Smo ky Mo u n t a i n s ( S t u p k a  1 9 6 4 , 

Ra d fo rd e t  a 1 . l % 8 ) . .C.. key fo r the s t u dy o f  i n s e c t s  ( B c n· o r  e t  a l . 
1976 ) a n d  a s s i s t a n c e  ftc'm Ke i th \'i a t s o n , g ra d �.; a t e  s t u d e n t ,  De p a r tment 
o f  A g r i c u l t u r a l B i o l o gy , T h e  Un i v e rs i ty of T e n n e s s e e , K n ox v i l l e ,  �� re 

h e l p fu l  fo r i d e n t i fi c a t i o n  of l a r g e  i n s e c t  f ragment s .  A key to g u a rd 
h a i r ( S t a i n s  1 9 5 8 ) an d a re fe re n ce c o l l e c t i o n �e re a i d s u s e d  t o  
i de n t i fy h a i r i n  s c a t s . 

�1os t se,�d s ,  s o r� he l·b a c e o u s  r:�a t e r·i a l , and s ome i n s e c t  frag :r:e n t s  
c ou l d b e  i d e � t i f i E d  �ac ros c op i c a l l y .  Rema i n i n g i t e�s we re i d e n t i fi 2 d  

u s i n g a d i s s e c t � n g  mi c ro s c o pe a t  l O X t o  L O X  ma g n 1 f i c a t i on .  
H o f fman ( 1 9E 5 ) l i s ted 14 5 0  s pe c i es i n  1 2 6 fam i l i e s o f  va s c u l :: ·r· 

fl o r a � i n c l ud i n g  1 18 s p e c 1 e s  o f  g ra s s e s  i n  the  GS�N P .  W i th th i s  
e x t re n� d i v e r s i ty o f  p l a n t  mat e ri a l , fragme � t s  o f  g ras s e s  3 n d  ne s t  
h e rb a ce o u s  na t e r i a 1 we re i de n t i f i e d  n o  fu rth e r  t h a n  : h e s e  b r o J d  

c a t e g o r i e s .  T i ny i n s e ct fra gme n t s  we re i n� o s s i b l e t o  i de n t i fy .  

S i n c e  on l y  s l n g l e h a i rs we re e n co u n t e re d � a n d  many c f  t h e se w e re 

u n d e rh a  i r ,  i d en +� i  fi c a t i c n  o f  r1 a i r i·l�i �, d i f fi cu i t ,  a n l� r�IJ ch c f  t h e  
w a s  n ot i de n t i fi e d . 

C h e�� c a l  An a l y s i s  o f  Food I t o�s 3 n �  S c & t  S a r� 1 e s  

h • , : n r 

�aj a r  p l a n t  fo o d  i tens i d � n t i f i e d  i n  t h e  1 9 7 6  d i e t  w e re c o l l e c t e d  
� n  1 9 7 7  f e r c h emi c a l  a n a l y s i s .  A s 2mp l e � f  s q � a w ro o t  w a s  c o 1 1 e ct e d  i n  

b l ucte rry �e r e  c o l l e c t e d .  I ,-, \ :J.: 



c o l l e c t e d  i n  t h e  fa l L  A l l s amp l e s 1'; e re d r i e d i n  a d ry i n 9 o v e n  e. t  
7 0 C  fo r 4 8  t o  72  h o u rs �1 p o n  re t u rn i n g t c  t h e  f i e  i d 1 a b o rateo ry . 
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S a mp l e s  1.;e re s to re d  � n  j a r� u n t n  t 1 e  fc 1 � 0'tt 1 n g  · . .:i r/: £� : .  A l l s amp l e s  
we re g ro u n d  i n  a W i l ey mi l l  o v e r  a 2 C -me s h  s c re e n , a � d  s e n t  t o  the 
,Ci,n i ma l  Sc i e n ce L a b o ra t o ry ,  The U n i v e rs i t y  o f  T e n n e s s e e , Kn ox v i l l e ,  fo r 

c h em i c a l  & n a l ys i s  t o  d e t e rmi n e  c r ude p ro t e i n ,  ac i d  de te rg e n t  fi be r 
{ ��O F ) , a n d  l i g n i n  fo l l ow i n g  p ro c e du re s  o u t l i n e d  i n  C rampton a n d  H a rr i s 
( 1 9 6 9 ) . 

Fec a l  s ar�p l e s  f rom s c a t s  c o n t a i n i n g r:,o s t l y  he rb aceo u s ma teri a l . 
s q u al'l rc o t , b l a c k b e rry , h u c k l e b e r ry a n d  b l uebe rry , o r  a c o rn renw:i n s  
w e re p re p a re d  i n  t h e  s a�e �anr e r  a s  t h e  s amp l e s  o f  f o o d  i t ems a n d  

't:e re:: s e n t  to  t h e  l a � ·J ra t o ry fo r c e t e nr.i n a t i cn o f  t h e  s a.r•'e fra c t i c n s . 
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P a t t e rn s  o f  Food U t i l i z a : i on 
B i we e k l y  fo od u t i l i z at i o n by b l a c k  b e a rs th ro u g h o u t  t h e  s tu dy 

a r e a  w a s  c a l c u l ate d ( T a b l es 2 a n d  3 )  from c ompos i t i o n o f  b i we e k l y  s c a t  
c ompos i t es f rom e a c h  s e c t i o n o f  t h e  s t� dy a r e a  ( Ap pe n d i x ,  T a b l es 1 8 -27 ) .  

The maj o r  food i te�s c o n s umed by b l a c k  b e a rs in the P a r k  d u r i n q  
the 2 -y e a r  s t u dy c a n  b e  di v i ded  i n t o  6 c a t e g o r i e s  b a s e d  o n  c o n c u r re n t  
u t i l  i z a t  i o ::  and s � n i l J. r n u t  t i t i o n  a � '! a l u e . H e rb a c e  c d s r:; a t e r i a 1 , :.; p r i n g 
fru i t s , s h r�b - b o rn e  s o f t  mas t ,  t re e - b o rn e  s o ft ma s t , h a rd ma s t , a n d  
an i ma l  ma te ri a l . F o o d  i tems c l a s s e d a s  h e r b a c e o u s  ma t e ri a l  in c l u d e d  
g ra s se s , h e r b a c e o u s  s te ms , g ree n l e a v e s , a n d  b u d s . S q u aw root a n d  
s e rv i ce b e r ry c or:'p r i s ed the  s p ri r. g  f ru i t s .  S e r v i c e b e rry via s  n ot e a. t r:: r·: 

b o t h  ye o. rs , b ut t r.e  h e a. ·(/ c: n d vt � d es p re: a ci  U S (�  i n  -1 1) 7 7 , h ow2ve r �  
j u s t i fi e d c 1 a s s i fy i n g  t h i s f ru i t  as  0. rr.a.j or fo o t  i tem . S h r u b - i:: c r 01 e  
s o ft n:a s t  c o n s ·i s te d  o f  b l a c k b e rry , !: u c k l ebe rry ,  o. n d  o ·: u e b r� r ry .  3 l a c k  

c h e rry ,  f i  rc c h e rry ,  a n d  s a s s a fr a s  v: e re g ro u p e d  a s  t h e  c a t e g o 1'.Y 
l a b e l e d  t re e - b e rn e  s c ft ma s t .  T h e  on l y  i t ems i d e n t i f i e d  a s  n n rd ma s �  
we re a c o rn s . a 1 t h o u g h  ma s t  p rod u c i n g  t re e s  i n  t h e  s t J dy a re a  i n c 1 u d e  
b e e c h  C.E.•:i_SUS  a r c. r:d 1 f o  1 i a ) , 
s pE c i e s  o f  wa � n u t  

c ra y f i s h  ( C:--;.J s t a ce a ) . 

7 s pe c i e s c f  h i ckory ( C3 rva  s o . ) ) a n d  3 ' ---.¥-- l 

1 9 6 4  an d ethers � .  

f o r � g e d  fe r e t he r fcc�s � i n c l u d e d  f r 5 ;�e � t s  o f  d e a d  
r·o c �: 

1 9  



! a b l e  2 .  P roport i on o f  maj o r  i tems i n  the b i we e k l y  d i ets  o f  b l a c k  b e a rs i n  t he GSMN P , 1 9 76 . 
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ch i p s , a n d  'tiOGc fragren An o th e r  s ou r c e  or d e b r i s w a s  l i t te r 

t h e  fore s t  fl o o r  th at adh e re d  t o  the s c a t  a r i t  ¥/ a s  d e p o s  i 

G a rb a g e , a l t h o u g h  n o t  a n  i mp o rt a n t  fc od i tem for· mo s t  o f  the 

b e a r s  i n  t h e  P a r k ) i s  i nc l ud e d i n  t n ·i s  d i s cu s s i on be c a u s e ma n a g eme n t  

i mp l i c a t i o n s  may b e  rel a t e d  to t h e  b e a rs 1 u s e  o f  g a rb a ge . B e eman and 

P e l ton ( 1 9 7 7 )  r e p o rt e d  t h a t  g a rb a ge c cmp r i s e d  c f  t h e  d i e t  o f  b e a rs 

2 4  

i n  t h e  Smo ky Mou n ta i ns wh i l e  the s e  a rt i fi c i a l  fo ods a c c ou n t e d  for l es s  

than 1 %  o f  t h e  d i e t  i n  the p re s e n t  s tudy . T h e  i �t e n s e  s e a rc h  fo r 

s e a  de pos i t e d  i n  a re a s  o f  h i gh conc e n t ra t i o n s  o f  t o u r i s t s . s u ch a s  

c ampg ro u n d s  a n d  � i c , i c  a re a s , and a g e rbage d u �p ( �ow c l osed ) c c c u rri n g 

i n  th e p re ';i ou s � tu dy u :� d o ub t e d i y  b i a s e d  re s u l t s  tc·t�a rd the u s e  o f  

g a rba g e . The s t u dy o f  B eeman an d P e l t c n  ( 1 9 7 7 )  i n c l ude d a l a rge  

s aGpl i n g  frcm a sma l l c o h o rt o f  t h e  pecu l a ti on of b e a rs in  the  P a rk , 

the " pu n h a n d l e r" be ars , 1,-lh i l e the p re s e n t  s t u dy w a s  d i rect od t c�·,a d 

the c o h o rt of � � �; i l d " b e a r s . \� i l C  b e ars  a re thO S :O: i·; h i ch ne ru l l y 

av o i d  c o n t a c t  w i th h ��a n s  a1d  comp r i se ov�r 9 5 %  0 f  t he bea r p o p u 1 a t i or 

Data f rom Ta b l e s  2 and  3 '/\e re e x ar:1i n e d , a nd food i tems WE• n: 

C O�D l n i n to 6 p re v i o�s 1 y  d e s c r i �ed c a t e go r i e s ; 5 p a t t e rns of 

ut i l i z at i on we re d e l i e d .  The  patt e rn s , n a �e d a c c c r d i  tc 

the s e a s o n  i n  wh i ch t hey we re exhi b i te d , we re E a r l y S p r i ng , L a  

S p Y'i r. g �  S umme r ,  r' " c a l  , � n � ' - t "  c - 1 1 ' ... "' h '  e s 11 an,- a· 5 . ,..r ,, r� • 3 )  . ! J I i } ) Q. • d i.... d ....: I U I \ J -.. d.,, f , ' . It .::; _. 

E p a t te rn w a s  c h a ra c t e r i : e d  by a s i n g l e ca tegoy-y iJu  t \v a s  

u t i l i zed mo re i n  th a t  P a t t e r n  th a n  i n  any  othe r d i e t . I n  a l l d i e ts 

e x c ect L a �e S p r i ng , the  �ooa  c a t e g o ry w a s  JS � d  � e re than  any 



Tab l e 4 .  Compos i t i o n c f  t h e  s ea s o n a l  di e t s  o f  b l a c k  b e a rs i n  the 
GS MN P , 1 9 7 6 . 

S e a s on 

E a rl y  L a te E a r l y  
s p r i n g  s p ri n g  S u nme r fa l l  

C a te g o ry P e rcen t a ge o f  d i e t  

H e r b a c e o u s  
mat e ri a l  9 5  46 1 2  4 
S p r i n g  
f ru i t s 3 1  7 
S h r u b - b o rn e  
s o ft mas t  8 6 0  2 2  

T ree - bo rn e  
s o ft m a s t  3 3 9  

H a rd ma s t  6 

A.n i rna 1 
m a t e r i a 1 1 1  1 3  1 9  

De b r i s 4 3 5 7 

2 5  



T a b l e 5 .  Comp o s i t i on o f  th e s e a s on a l  d i e t s  o f  b l a c k  b e a rs i n  t h e  
GSMN P , 1 9 7 7 .  

Sea s o n  

E a r l y L a te E a r l y L a t e 
s p r i n g  s p ri n g  S u rrrne r  f a l l f a l l 

C a t e g o ry Pe rc e n t a g e  o f  d i e t 

H e rb a c e o u s  
m a t e r i a l  9 0  4 1  9 2 0  5 

S p ri n g  
fru i t s  3 0  l l  

S h ru b - b o rn e  
s o f t  ma s t  7 6 1  1 5  

T re e - b o rn e  
s o ft ma s t  T r a 1 6  2 

H a rd m a s t  7 7 1  

An i ma l  
m a t e ri a l  9 1 2  9 l 7  9 
De b ri s 8 9 1 6  9 

arrace . 

2 6  



F i g u re 3 .  Ty p i ca l s e a s o n a l  p a t t e r n s  o f  fo o d  u t i l i z a t i o n 
by b l a c k  b e a rs in t h e  GS MN P . 

2 7  
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D a t a  from T e t 1 e s 2 a n d  3 we r e  g ro u p e d  � n to c a t 2 g cri � s  a n c  

a �e ra g e d  f o r  t h e  c o r re s pon d i n g 2 -we e k  i n t e rv a l s ;  resu l t s i l l u s t t a te 
tY, ' • ..J • • t • I J:" • • ) . .  e cn a n ge 1 n  r..: l e t o v e r 1rne \ •  : g . '"i- • I t  i s  n o t ab l e t h a t  res u l t s  c o  

n o t  3. c c u r at e l y  re fl e c t  the s e ::1: c: il c; l  p a t t e rn fo r e i the r i 9 7 6  0 r  1 9 7 7  
b e c a u s e  the c h an g e s  i n  p a tt e rn s  o f  focd u t i l i z a t i o n did not  occur  o n  

t h e  s a�e da t e  i n  both ye a rs . ! n s te a d , F i g .  4 may re f l e c t t h e  
i mp o r t a n c e  o f  e a c h  "food c a te g o ry d u ri n g  a p a rt i c u i a r  t i me i n te r va l  
o v 2 r  a n umbe r o f  ye a rs . 

A gene ra l b re a k down o f  food u t i l i z a t i o n s h owe d t h a t  foods  o f  
p l a n t  o ri g i n  compri s e d  o v e r  80% o f  t h e  d i e t o f  b e ars i n  t h e  P a rk , a n d  
i n s e c t s  we re the  �e s t  i �p c r t � n t  an i ma l food a t  9 %  ( Tab l e 2 ) . Mamma l s  
were a m i n o r  p o rt i o n o f  t he tota l d i e t � a n d  i t  wa s b e l i e ve d  t h a t  t h e  

2 9  

me t h od o f  s c a t  an a l ys i s  nay h a v e s l i g h t l y o ve re s t i �ate d t h e  . ... 1 rr.por '., a n c �  
o f  mamma l s  i n  t h e  d i e t .  T h e  a b o ve f i n d i n g s  cor� c :J r red vl � th t h e  ove l·� 1 l 
re s u l t s  o f  B e e�a n a n d  Pe l t o n  ( 1 9 7 7 ) 1 wh i ch i n c l u d e d  a � o l ume i n dex  
p e rc e n t  o f  o ve':' 38 fe r p l a n t  f o o d s ) 7 fo r i n s .� c t s � a n d  l fo r rr:a mm a 1 s .  

Th e �; e  re s u l ts  :1 l s o  .:1 g re e  1 1 i th t h e  r; e n e r a l  pa t te rn s  of fo od ut i l i z a t ·i o n 
by b l a c k  b e a r s  i n  ros t p o r t i o r 3  o f  th e i r r ·a n g e . 

d e p e n d e d  a 1 ffios t ex c l u s i v e l y  on h e r b a c e o u s  ma t e r i a l  fe r food d u r i n g  
t h e E a r 1 y S p r i r, g ( T a b  l e s 6 c: roc] 7 )  , v: h i c h i n c l u d 2 d t h e  t i rr; c p e :  i ·:' d 
f rom eme rge n c e  u G t 1 l  l a t e  �ay o r  e a r l y J u n e . Th e re w a s  n o  �2j o �  

• • • • • .. • • t • 
v a r ·1 a t 1 o n 1r1 t n e  d i e t  ?.rncr: g  t 1 : e  s e c: t 1 c n s  'i!i t .l l Jl 

b e �ween the 2 ye a rs o f  t h e  s tu dy ( P  > . 1 ) .  
tbe  s t u dy a re a , n c r  

Al t h o u gh m a�n� l re�a l n s c c� c r i s e d  1 0 � J �  t h e  rl , e t  o f  � ea r s  
i n h ab i t i n g  t h e  S u g � rl a n d  �ou � t a i n s ec t i o n a G d  1 4 \ o f  t� 0 s c  i n  



F i g u re 4 .  B i we e k l y  u s e  o f  foo d  c a t e g o r i e s by b l a c k  b e a rs 
i n  t h e - GSMN P , 1 9 76 a n d  1 9 7 7 . 

30 



r-1 
Ap�. May 

r......., June 

F i g u re 4 

r-; 
Sapt. Oct .  
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Tab l e 6 .  Use  o f  maj o r  food i t ems i n  the  E a r l y  S p ri n g  d i et  o f  b l a c k  
b e a rs i n  2 sect i on s  of  t he  GS MN P , 1 9 7 6 . 

E l kmon t- Bote  �1tn . - S t u dy 
B e n t  Arm Defeat R i dge a rea  

No . s c ats  
i n  s amp l e 8 9 1 7  

Food i t em Percentage  of  d i et  

Gras s a nd  
he rb . mat l . 9 7  9 3  9 5  
I n s e c t  

De b r i s 2 6 4 

3 2  



Tab l e 7 .  Use  of maj o r  food i tems i n  the  E a r l y Spr i n g  d i e t  of  b l ack  
b e a rs i n  3 sect i ons  of  t he  GS MN P , 1 9 7 7 . 

3 3  

S u g a r l and  E l kmo n t - B o t e  �1tn . - S tudy 
Mou nt a i n  B en t  Arm De feat Ri d ge a re a  

N o .  s c ats 
i n  s amp l e 4 7 9 20 

Food i tem P e rcen t a ge of  d i e t  

Grass  and  
h e rb . mat l . 88 83 9 9  9 0  

I n s ect  2 

�lanma 1 1 0  1 4  8 

De br i s 2 



E l kmo n t - B e n t  A rrn i r  1 9 7 7  ( Tab l e 7 ) , i t  w a s  fel : mamma l s  w e r e  n o  m o re 

i mp o r t a n t  t o  b e a rs i n  the  Smok i e s  th a n  i n s e c t s , 1 �  o f  the d i e t .  I t  
w a s  b e l i e ved  the i n c i de n c e  of manrra l s  i n  1 9 7 7  w a s  p robab l y  o v e re s t i ma t e d  
b e c a u s e  t h e  mamm a l  rema i n s i n  e a c h  o f  the s e  s e c t i o n s  cons i s t ed o f  
h a i r i n  on l y  l s c a t .  T h e  h a i r f rom t h e  Su g a rl a n d  Moun t a i n s ec t i o n  

Vi a S  \>'OOC.:c h u c k  u�a rrr.ota �.!J a n d  th a t  f rorn E l  kmo n t -·S e n t P .. rm 'tiil S 
i d e n t i f i e d a s  e a s te rn c c t t o n t a i l (�x_l vil.� f 1 ori d a n u s ) .  E a ch 
o c c u r r� n c e  p ro b a b l y  1·e p re s e n t e d  on l y  1 me a l . Re s u l t s  from S e ema n a n d  
P e l t o n  ( 1 9 7 7 )  were n o t  c om p a ra b l e to t h e  f i n d i n g s  o f  th i s  s t u dy fo r 
E a r l y S p r i n g  c r  L a t e  S p ri n g  i n d i v i d u a l l y  b e c a u s e  t h e i r tempo ra l 

s e p a rat i o n i n c l u d e d  n o  d i v i s i o n du r i n g  s p r i n g .  

c h a ra ct e r i z e d  by a n  i n c re e s c d  u s e  o f  s p r i n g  frui t s . I n  1 9 7 6  the  
s·  .. : i t c h  to the  L ::� t e  S p r i n g  d i e t via s  i n  l at e  r·�::y o r  e a r l y  J u n �  
ac c ompany i n g  t h e  e�e rge ncc  of s q � aw roo t .  S q u aw ro o t  a n d  s e rv i c e b e r ry 

b e c ame avai 1 e b l e i n  l ate May , 1 97 7  a n d  we re u t i l i z e d  he a v i l y . Al t h o u g h  

h e rb a c e o u s  r:G t e ri a l  s t i 1 1 comp r i s e d  CJ. l mo s t  h a l f o f  t h e  d i e t ,  i t s u s e  

wa s re d u c e d  from t he 90% l evel  o f  E e r l y  S p r i n g . 
Th e re w e rE m o re c a tego r i es o f  fo o d s  u s e d  i n  the L a t e  S p ri n g 

d l' a-'- + 'h ., - i n  -1- f> o  -t. ;, r"l \ 1 <::; ,.-, .,. ; n g  n a "' •· , ·rn ( � i n  �;"";; \... \... ! Q j �  , , , I,.. I • C: C.. �� w !J l  i l t"' �" L. i... � • •  ,\ ; • j • ") 2 7  i "' ,  p a g e  f � e n d  t h e re 1.;-3. :;  

v a ri a t i o n , a l t h o u g h  � n s i gn i f i : a n t  ( P  > . 1 ) ,  amo n g  t h e  s e c t i o n s  o f  t h e  
? a r :<. .  B e a rs i n h a b i t i n g S :.J g a r l a n d  i·1o u n t c. i n  ar; d  t h e  B o t e  t·�c�m ti! i n - D e L:� cl t:  

R i d ae s e c t i o n exh i b i t e d  t y p i c a 1  L a t e  S p r i n g  p a t t e r n s  ( F i g . 3 )  bo t h  
)'e a r s . S e a r s  1 n  t hE: E 'i k'Tio � t ·· S e n t  .t ;m a re a  ':l i s p 1 aye d t r;e ty r. ' c il 1  
p a tt e rn i n  1 9 7 7 ) b u t  � n  1 9 7 6  t h e  L a t e  Sp �i n g  p a t t e r n  w a s  n o t  u s e d . 



Ta b l e 8 .  Use  of ma j o r  food i tems i n  t h e  Late  S p r i n g  d i e t  o f  b l a c k  
b e a rs i n  5 sect i on s  o f  t he  GSMN P , 1 9 76 . 

S u g a r 1 and  E l kmo n t - Bote  �1t n . - Han n ah Study 
Mo u n ta i n  Ben t Arm Tremont  Defeat  R i dge  Mo unta i n  area 

N o . s c ats  
i n  s arnp 1 e  8 1 5 

"7 5 3  8 8 6  I 

Feed i tern Percen ta ge o f  d i et  

Gra s s  and  
h e rb . ma t l . 4 2  8 1 3 2  2 5  5 1  46 

S q u av1root 48 32  60  1 2 3 l  
B l ac kberry T ra 

H u c k  1 ebe rry 1 7 1 4  6 

B l ueb e rry 4 3 2 

I n s ec t  5 9 7 4 1 8  9 

Mamma l Tr 5 7 2 

De br i s 4 7 3 2 3 

Garb a ge 3 

arrace . 



T a b l e 9 .  U s e  of maj o r  food i t ems i n  the l a t e  S p r i n g  d i et c f  b l a c k  
b e a rs i n  5 s ect i o n s  o f  th e GS MN P , 1 9 7 7 .  

S u ga r l a n d  E l kmo n t - Bote r�tn . - H a n n a h  S t u dy 
Mou n t a i n  B en t  A rm  T re mo n t  De fe a t  Ri dge M o un t a i n a re a  

N o .  s ca t s 
i n  s amp l e 6 3 6  3 3 6  ') 84 ...; 

Foo d i te m  Pe rcent a g e  o f  d i e t 

G ra s s  a n d  
h e rb .  rna t l . 3 0  57 84 34 4 1  

S q u av1 rco t  2 5 5 1 5  50 1 5  

S e rvi c eb e r ry 1 8  1 8  4 1  1 5  

H u c k  1 e b e r ry 3 3  7 

8 1  uebe rry T ra 

I n s ect 33 7 4 4 3 1 0  

Ma rrrna l  1 2  2 

De b r i s 1 5 1 0  7 6 " . G 

aT ra c e . 
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3 7  
B oth t h e  T re mo n t  a n d  � a n n a h Maun t 3 i n  s e c t i on s w e re i n h D b i t e d  by 

b e a r s  5 h 0\v i n g  d i e t a ry v a r i a t i on i n  b o th ye a rs . H u c k l eb e rry a n d  

b 1 ue b e l' ry comp r i s e d o ve r  2 0:: o f  t h e  d i e t  of b e a rs i n  T remo n t  i n  1 9 7 6 , 

a l mo s t  a S umme r d i e t , w h i l e  i n  1 9 7 7 t h e b e a rs d i s p l aye d a n  E a r l y  

S p r i n g  p at t e rn . B ea rs i n  t h e  H a n n a h  Mo u n t a i n  s e ct i o n u s e d h uc k l eb e rry 

a n d  b l u e b e ·rry e x t e n s i ve l y  b o t h  ye a rs . 

S q u awroot was u t i l i z e d  t h ro u g h ou t  t h e  s t udy a re a  i n  bo t h  ye a rs ; 

h owe v e r , i ts u s e  wa s c o n s i d e r a b l y  re du c e d i n  mc s t  a re a s  i n  1 9 7 7 . 

S e rv i c e b e rry v;a s  a l a r g e  p o ·rt i u n o f  t h e  d i e t  o f  b e ars ·i !1 t h e  S u ga r l a n d  

Mo u n t a i n ,  E l kmo n t - B e � t  Arm ) a n d  B o te � o u n t a i n - Ce fa a t  Ri d ge s e c t i o r s  i n  

1 9 7 7 .  A s i mi l a r o c c u r r e n c e  w a s  n o t e d  by Beema n ( 1 9 7 1 ) wh o f o u n d  

s e rv i c � b e rry i n  s c a t s  ·i n 1 9 6 9 , but  n o t  in 1 9 70 . Al t h o u g h  n o  

a v a i l a b i l i ty data  � e re c o l l e c t e d , memb e rs o f  the  re s e a rc h  t eam 

n ot i c e d  few ? i f  any s e rvi c e b e r r i e s  i n  1 9 7 6 ; h owe ve r , i n  1 9 7 7  

s e rv i c e b e rri e s  we re ab u n d a n t . Any d i ffe re n c e  i n  a v a i l ab i l i ty o f  

s q u aw root b e t�e e n  t h e  2 yea rs � a s  u n n ot i c e a b l e .  I t  a p pe a re d  t h a t  the 
b e a rs 1 u s e  of s q u ew r o c t  w a s  i n f l u e n c e d  s t ro n g l y  by the a v a i l a b i l i ty of 
s e r v i c e b e r ry ;  the i a t t e r v; a s  a pp a re n t l y  p re fe rred \·i h e n  a v a i l a b l e .  

W h e n  t h e  E a r l y  S p r i n g  a n d  L a t e  S p r i n g  d i e t s  we re c omb i n e d  an d 
c omp a re d  to f i n d i n g s  o f  B e ema n and P e l t o n  (1977 ) J t h e re �·; a s  g e nera l 
a g re eme n t . T h e  u s e  o f  an i ma l  ma t e r i a l , h ow e v e r ,  w a s  re p o r ted s omew h a t  
h i g h e �  i n  t h e  p re s e n t  s t udy , 1 1 %  c ompa red to  4% i n  t he p re v i ou s  e ffo rt . 

Re s u l t s  i n  t h e  p r e s e n t  s t u dy we re i n c re a s e d  by f i n d i � g s  i n  2 c om p o s i t e s , 
H a n n a h  Mo u n t a i n  fo r 1 9  J u l y  1 9 7 6  a n d  S u g a r l a n d �oun t a i n  fo r 6 J u r e  1 9 7 7  
( Ap pend i x ,  Tab l e s 2 2  a n d  2 3 ) , wh i c h we re b o th n e a r l y  5 0 �  i n s e c t  re�a i n s . 
E l i mi n a t i o n  o f  t h e s e  2 ccn p o s i te s  d e c re a s e d  the d � s p a r i ty t etwe en t h s  Z 



s t u d i e s , b ut a d i ffe re n c e  w a s  s t i 1 1  e v i d en t .  Thg  u se cf a n i ma l  
ma t e ri a l  wa s g re a t e r  t h a n  5 �  i n  mo s t  s e ct i o r s  a n d  w a s  o v e r 1 0 % i n  4 
i n s ta n c e s  i n  t h e  p re s e n t  s t u dy .  Th e i n c r e a s e d  u s e  of a n i ma i  ma t e ri a l  
i n  th i s  s t udy , es pe c i a l l y  i n s e c t s , w a s  p o s s i b l y  rel a t e d  t o  the 

d e c re as e d  u s e  of g a r b a g e . Ga rb a ge c amc r i s e d  4% o f  t h e  S p ri n g  fo o d s  

i n  t h e  B e em a n  a n d  P e l t on ( 1 9 7 7 )  study , b u t  w a s  l e s s  t h a n  1 %  i n  t h e  

c u r re n t  s tu dy d u r i n g  t h i s pe ri o d .  I t  w a s  b e l i e v e d  t h a t  re s u l t s i n  

t h e  p re v i o u s  s tu dy w e re b i as e d i n  fa v o r  c f  p a n h a n d l e r  bears , an d 
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t h o s e  an i ma l s a p p a re n t l y  s � b s t i t u t e  the u s e  o f  g a rb a g e  for the fo ra g i �g 

fo r i n s e c t s  or c a r r i o n  to f u l f i l l  the p r o te i n re q u i reme n t  i n  the i r  

d i e t .  

S um:re:,. - -T h e  S u:.:me r p a t t e rn v1 a s  it�a. r k e d  by t h e  u s e  o f  s h ru b - b o rne 
s o ft rr:a s t , b l a c k b e rry , h u c k l e b e try , a n d  b l u e b e r ry ,  a s  the l a rges t 

s o u rce o f  fo o d  ( 60% ) . Al t h o u gh b e a rs u s e d  t h e  l a t t e r  2 fru i t s  a s  

e a r l y  a s  mi d d l e  J � n e  d u r i n g  b o t n  ye a rs , i t  was  n o t  u n t i l ea rl y 
Augu s t  i n  1 9 7 6  a n d  � i d d l e J u l y  i n  1 9 7 7  t� a t  t h �  S um�e r p a t t e rn w a s  

d i s p l a y e d  ( Tab l e s 1 0  and 1 1 ) .  
B e a r s  th ro u g h o u t  the  s tudy a rea c�n t i n u e d  to c o n su�e the  fo o d  

i t ems wh i c h  c h a rac t e r i ze d  t h e  2 p re v i o u s  s e a s o n a l  p a t te rn s , b u t  t h e  
u s e  o f  the s e  i t e�s w a s  re d u c e d . He rb a c e o u s  materi a l  a n d  s p r i n g  f ru i ts 

e a c h  c o�p r i s ed a p p r o x i ma t e l y  1 0� o f  t h e  S umme r  d i e t . The u se o f  
a n i r;:a l  r.;a t e r l a l , p a rt i c " l a rl y  i n s e c t s ) i n u·ea s e d  i n  t h e  S wme r d i e t .  
Th i s  i n c re a s e wa s a t t ri b u t � d  t o  g re a t e r  a v a i l ab i l i ty an � a ct i v i ty o f  
t h e  i r. s e c t s  d w· i  n g  t h e  \·ia t�i � :or: t h s . T re e - b o rn e  �. o f t  rna s t v1 a s  f.:a t e n  



T ab l e 1 0 .  U s e  o f  ma j o r  fo o d  i tems i n  the S umme r  d i e t o f  b l a c k  
b e a r s  i n  5 s e ct i on s  o f  the  GSMN P , 1 9 76 . 

S u g a r l a n d  E l k mo n t - B o t e  Mtn . - H a n n a h 
Mo u n t a i n  Ben t  Arm T remon t  De fe at R i d ge Mou n ta i n 

N o . s ca t s  
i n  s am p l e 7 38 1 8  48 4 7  

Food i tern P e r c e n t a g e  o f  d i e t 

G ra s s  a n d  
h e rb . mat l . 2 6  8 1 3  8 3 

S q u aw r o o t  8 5 7 1 6  

B l a c k be r ry 2 3  7 1  28 48 

H u c kl e b e r ry 2 2  3 5 2 50 

B 1 u e b e r ry 2 1 5  

F i re c he rry 8 2 

S a s s a fr a s  3 

Oak 2 

I n se c t  1 0  4 9 l l  1 9  

Marrma l 3 4 

De b r i s 8 2 3 5 7 

G a rb a ge T r  

a r ra c e . 
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S tu dy 
a re a  

1 5 8 

1 2 

7 

3 4  

2 2  

4 

2 

T ra 

1 1  

2 

5 

T r  



T a b l e  1 1 .  C s e  o f  maj o r  food i t ems i n  t h e  S umme r d i e t  o f  b l a c k  
b e a rs i n  5 s e c t i o n s  o f  t h e  GSMN P , 1 9 7 7 . 

S u ga rl a n d  E l kmo n t - B o t e  ��t n . - H an na h  
Mou n ta i n  B en t  A rm T remo n t  De fea t  R i d ge �lo u n ta i n  

N o .  s ca ts 
i n  s amp l e 1 2  1 8  2 2  58 2 6  

Food i tem P e rc e n t a g e  o f  d i e t 

G r a s s a n d  
h e rb .  mat l . 1 4  7 6 1 2  4 

S q u aw r o o t  1 1  6 5 4 4 

S e rv i c e b e rry 3 5 1 2  3 

B 1 a c kb e r ry 4 7  3 9  3 8  3 7  

H u c k l e b e rry 5 3 3 7  7 6 7  

B l u eb e r ry 7 7 5 c:: ..; 

S as s a fras 

I n s ec t  9 9 2 5 5 

�·�arr:ma 1 3 2 7 4 

Debr i s  4 20 4 1 0  8 

G a rb a ge T r  T r  

arrace . 
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S t u dy 
a re a  

1 36 

9 

6 

5 

3 2  

2 4  

5 

T ra 

6 

3 

9 

T r  



Al t h o u gh t h e re �va s  i n s ·i g n i f i c a n t  v a r i a t i o n ( P  > . l )  i n  t h e  

ge n e r a l  d i et a ry p a t t e rn s  b e tiveen t h e  2 ye a rs o r  amo n g  t he s e c t i o n s  
o f  t h e  s t !.ldy a re a , d i ffe re n t  food i t err::; 1-l i t h � n  t h e  key c a t e g o ry w e re 

u s e d  i n  s aGe s e c t i o n s . Be a rs i n  the S u g a rl and Moun t a i n  a n d  t h e  

Tremont s e c t i o n s  a t e  l a rge p ro p o rt i o n s  of b l a c k b e rri e s  as  we l l  a s  

h u c k l e b e r r i e s . B l a c k b e r r i e s we re by fa r t h e  mo s t  he a v i 1 y  u s e d  fc o d  

i te m  i n  t h e  E l kmcn t - B e n t  Arm a n d  B o te Mo u n ta i n - De fe a t  R i d g e  s e c t i o n s . 

B e a rs i n h a b i t i n g  t h e  H an n ah Mou n t a i n  s ec t i o n a t e  mos t l y  h uc k l ebe rry 

a n d  b l u eb e r ry du r i n g  t he s u rnrre r ,  an d v ·i r t u a l l y  :1 0  b l a c k b e r ry .  

4 1  

Ava i l a b i l i ty o f  t h e  v a r i o u s  fru i t s i n  the s e c t i c n s  o f  the s tu dy 
a re a  wa s n o t  d e te rm i n e d . I t  w a s , howe v e r ,  n o t e d  t h a t  mo s t  s c ats 
c o l l e c t ed i n  the H a n n a h  Mo u n t a i n  s e c t i o n  w e r e  depos i t ed i n  the O p e n  

O a k  a n d  P i ne fo re s t  a s s oc i a t i o n , w h i c h  d cn i n a ted the  h i g h e r  e l e va t i o � s  
i n  th i s s e c t i o n  a n d  w e s  t h e  l o c a t i o n o f  ma s t  o f  t h e  rese a r c h  a ct i v � ty . 
H u c k l e b e r ry a n d  b l u e b e rry a re b o t h  i mp o r t a n t  s h ru b s  i n  t h i s fo res t 

as s c c i a t i o n ( S h an ks l 95 4 b ) . Co n s i d e r i n g t h e  a b o v e , i t  was not  
s u r p ri s i n g t !1 a. t  h u c k l e b e r ry and  b l ue b e r ry v:e re t h e  food i t ems r:o s t.  
he av i l y  use d by b e a rs i n  th i s  s e c t i on . 

E a rl v F a l l . - - I n  m i d d l e to l a t e  Au g u s t  t h e  i n c i d en c e  o f  s h ru b - b o r�e 
__ _. __ _ 

s o ft ma s t  i n  the  d i e t of b e a rs w a s  re d u c e d  i n  ma s t  s e c t i o n s  ( T ab l e s 2 
a � d  1 " - o a s  � n  � rt d ? 0  r o s r o c � i • r e l y '  , ,  _, ,  t-J el � '.. t_. \)  �- · ·  '- "· >  '- �"- ·� · ·  , ,  p re s uma b l y acco�p a ny i n g  a 

d e c l � ne i n  f ru i t  p ro d u c t i o n .  R i p en i n g  o f  the t r e e - b o r n e  s o ft �a s t  
w a s � u n d o u b t e d l y , a n c t h e r f a c t o r .  I n  1 9 76 c h e r r i es a n d  s a s s a f ra s 
a c c o u n t e d  f e r  o v e r  h a l � o f  t he d i e t  i n  3 



T a b l e  1 2 . U s e  o f  maj o r  food i tems i n  t h e  E a r l y  Fal l d i e t  of b l ack 
b e a rs i n  5 s e ct i on s  of the GSMN P , 1 9 7 6 . 

S u g a rl a n d  E l k mo n t - B o t e  Mtn . - H a n n a h  S t u dy 
Moun t a i n B e n t  A rm T remo n t  D e feat R i dge Mo u n t a i n  a re a  

N o . s c at s  
i n  s amp l e 4 6 1 4  3 2  6 74 

Food i tem Pe r c e n t a ge o f  d i et 

G ra s s  a n d  
h e rb .  ma t l . 6 5 4 6 4 

S q u aw ro o t  6 

B l a c k b e r ry 1 9  4 

H u c k  1 e b e  r ry 1 1 5  5 5 5 2  1 6  

8 1  u eb e r ry i O  2 

F i re c h e r ry 4 

8 1  a c k  c h e r ry 6 9  4 4  2 5  3 28 

S a s s a f r a s  1 0  1 0  2 8  3 1 0  

Oak 2 9  6 

I n s e c t  1 3  1 8  1 6  1 7  2 5  1 8  

Marrrna 1 4 

Deb r i s 6 6 1 2  8 7 7 

4 2  



Tab l e  1 3 . U s e  o f  maj o r  food i tems i n  t he  E a r l y  Fa l l d i et  of  b l ack  
bears i n  5 sect i on s  o f  the  GS MN P , 1 9 7 7 . 

S u ga r l and  E l kmo n t - Bote Mtn . - Hannah  Study 
Mo unta i n  Bent  Arm Tremo n t  Defeat R i dge ��o u n t a i n area 

No . s c ats  
i n  s amp l e ? 4 2 8 5 2 1  '-

Food i tem Percen tage of d i et 

Grass  a n d  
herb . mat 1 .  3 5  4 7  8 6 2 20 

B l a c kb e rry 5 

H u c k l e b e rry 3 5  7 

B l uebe rry 3 3  3 7 

F i re che rry 1 0  1 5 5 

B l a c k  cherry 5 3  1 1  

Oak  6 2 6  4 7 
I n s e c t  4 1 0 2 2 6  4 9 

�1amma 1 3 8  8 

Oeb r i  s 2 7  8 1 1  2 7  1 4  1 6  

4 3  



t1 4 

i tem a mo n g  the 3 c l a s s i fi e d as t re e - b o rn e  s o ft �as t .  S a s s a f ras r a n k e d  

s e c o n d  i n  1 9 7 6 , b u t  w a s  not e n c o u n t e re d  i n  1 9 77 . Fi re che rry was a 

maj o r  fo od i te m  i n  on l y  2 s ect i ons , E l kmon t- Bent Arm an d B o te 

Mou n ta i n - De fe a t  Ri d ge .  

The u s e  o f  h e rb ac e o u s  materi al  d e c l i ne d d u ri n g  E a rl y  Fal l i n  

mos t s e c t i o n s ; howeve r ,  i t  a c co u n ted for ab o ut 40% o f  t h e  d i e t  on 

S u  rl a n d  and i n  the E l kmo n t - B e n t  Arm s e c t i o n .  Sma l l s amp l e s i ze ,  

2 a n d  4 s c a t s , re s pec t i ve l y ,  wa s b e l i e ved t o  be a fa c t o r a f fe c t i ng 

S h r ub - b o rn e  soft ma s t  de c l i ne d  in  use duri ng Ea rl y  F a l l i n  

�os t s e c t i on s , but  b e a rs i n  t h e  Han nah Mo un ta i n  s e c t i on c o n t i nue d us i r g 

h u c k  1 e b e r'ry a s  +- h _c l. I '� ... pri  r:-:a ry fo od i tern. In fa c t , b ea rs i n  th i s  se c t i on 

fa i l e d to chan from the Sur.�ne r  t o  t'le Ea. r l y Fa 1 1  p;::t t e rn d u r i r: g 

e i t h e r yea r.  Al th o u g h  s a s s af ra s  i s  an i mpo rtan t t ree i n  the  fore s t  

a s s o c i a t i on comp r i s i n g  rru ch of t h e  H a n n a h Mo � n t a i n s e c t i o n � on l y  

d u r i n g  S umme r ,  1 9 76 ,  w a s  any evi den c e  o f  t h e  b e a r s ' u s e  o f  sa s s a fre s 

e n c o un t e re d ,  a n d  then  i t  cons t i t u t e d  o n l y  1 %  o f  the d i e t .  

Ac o rn rema i n s we re fo u n d  i n  s c ats  d� r i n g  r i y  Fa l l , b u t  

comp r i s ed l e s s  than o f  t he d i e t i n  mos t  s e c t i o n s . Acorns  ac coun ted 

for  over 2 o f  food con s u me d  by b e a rs i n h a b i t i n g the B o te Mou n  i n -

De fe a t  Ri dge s e ct i c� d u r i n g  t h i s  s e a s o n . 

ihe u s e  o f  i i'\s ects i n c re a s e d  s l i g h t l y \'i i t h t h e  c h a n ge t o  t h e  

E a rl y Fal l p a ttern . The a va i � a b i l i ty o f  i n s ects w a s  n o t  bel i e ved 

g re a t e r  d u r i n g  : n 1 s p e r i od , but t ot a l  da i l y move�e n t s  by b e a r s  i n  the 



L a t e  Fa1 1 . - -Th e u s e  o f  h a rd c h a r a c.  t e r i  t h e  L a te Fa n 

p a t t e rn ( Fi g .  3 ,  ge 27 ) o f  food uti l i z a t i o n by c l ac k b e a r s  i n  t h e  

P a rk ) and a c o rr.s w e re t h e  on l y i t ems w i t h i n  t h i s focd c l a s s  

d . h "  ' . ,.,.  b l  , 4 , e n c o u n t e re 1 n t 1 s s tuay t ' a  e , , • The L a te Fal l p a t t e rn was 

de l i n e a t e d  on l y  i n  1 9 7 7 .  I f  s c a t  c o l l e ct i o n h ad con ti n u e d  t h rou g h  

Octob e r  o r  �l cver.ib e r ,  t h e  S1t�i t c h  t o  t he L a t e  F a 1 1 d i e t  wo u l d p robab l y  

h a v e  b ee n  detected i n  1 97 6  b e c a u s e  t h e  ac o rn crop was  good ( Te n n e s s e e  

W i l dl i fe Re s o u rces Ag e n cy 1 9 7 7 ) , a n d  peak a c o rn av a i l ab i l i ty i s  

u s u a l l y  n o t  real i z ed i n  s t  Te n n e s see unt i l mi d d l e Octob e r  

( S t r i c k l a n d  1 9 72 ) . 

C o n s umpt i o n of acorns a c co u n t e d  fo r o v e r  o f  t h e  d i e t  

t h ro u g ho u t  the s t udy a re a  d u r i n g  t h e  L a t e  Fa l l .  Ta b l e 1 4  s h ows t h a t  

a c o rn s 1·1ere 8 o f  t h e  c i e t  i n  2 s e c ti o n s  .• E l kmo n t  e n t  Arm a n d  H :1 n n  

M o u n ta i n .  Bea rs i n h a b i t i n g S u g a r l and a p pe a red to u t i l i z e a c o rn s  

l e s s  t h a n  th o s e  an i Ga l s i n  o t h e r  s ec t i o n s , b u t  Ap pe n d i x ,  T a b l e 23 ) 

s h ows t h a t  t h e  u s e  of a c o r n s  i n  t h a t  se c t i on ros e s t ead i l y  d u r i n g  the  

pe r i od in  w h i ch bears  ate t h e  L a t e  Fa l l  d i e t , 1 2  S e p t emb e r  th rou g h  

1 0  October . S i m i l a rl y ,  a co rn s compr i se d  a n d  75% o f  the d i e� o f  

bea rs i n  th e B o te Mou n ta i n - De fe a t  R i d  s e ct i o n du ri n g  2 o f  t h e  2 -we e k  

i n  rv a l s  o f  t h i s p e ri od a n d  cn l y  3 7% i n  t h e  t h i r d  ( Aope n d i x t  b l e 2 6 ) .  

On l y  2 s c a t s  we re i n  t h e  compos i te o f  s c  for the 2 -we pe r i o d  

end i n g 1 0  Octo b e r  i n  B o t e  M8u n ta i n - D e f e a t  Ri dge s ect i o n ; 1 o f  

wh i ch con : a i r e d  mo s t l y  a c o r n s  a •1 d  t!"1 e  othe r r:os t 1 y g ra pe ( V i t i �  s p . ) 

rema i n s .  The l a ck o f  g rape i n  �he d i e t  i n  ot he r s e c t i o n s  or d u r i rg 

oth e r  t i re pe r i o d s  s s te: d  'J S E  G f  v; a s  p r obab l y  

o v r: re s t i :nc.ted i n  t h i s i r:s tance a s  a re s u l t o f  t r1e sn;a 1 1 s amp l e �  a 1:d  ':!i .:'l t 



Tab l e 1 4 . Use  of maj o r  foo d i tems i n  the  Late  F a l l d i e t  of b l ack  
bears i n  4 sect i ons  of  the  GSMN P , 1 9 7 7 . 

S ug a rl and  E l kmont- Bote  �ltn . - Han nah S tu dy 
Mounta i n  B e nt  Arm De feat R i d ge ��o u n ta i n a re a  

N o .  s cats  
i n  s amp l e 7 6 3 0  5 50 

Food i tem Percentage  of  di e t  

Gra s s  and  
he rb . mat l . l 5 7 2 5 

8 1  ueberry 3 

B l a c k  che rry 4 2 2 

Oa k 5 2  83 64 8 3  7 1  

I ns e c t  1 8  2 8 6 9 

Deb ri s 1 0  l l  9 6 9 

4 6  



a c o rn s  we re mo re i mp o r t a n t  i n  the  Bote Mo un t a i n - P, i d g e  area t h a n  

was  i n d i c a t e d  by t h i s compos i t e .  

H e rb a c e o u s ma te ri a l  re!Tia i n e d  i n  t h e  di e t , b u t  compr i s e d  o n l y  

5�� o f  th e t o t a l . B l u e b e n·y vJas  fo u n d  i n  o n l y  1 comp o s i te ,  v1h i ch 

re p re s e nted the e a rl i es t c o l l e c t i on o f  t h i s  s eas on a l d i e t .  B l ac k  

cherry was fo u n d  i n  2 secti o n s , b u t  1·1a s  o n l y  2% o f  the d i e t o f  b e a rs 

i n  the s c u dy a r e a .  No  mammal  rema i n s we re fo un d d u r i n g  th i s  peri od , 

a n d  i n s e ct rema i n s decre a s e d  t o  o f  t h e  d i e t . 

Re s u l t s  from t h e  c urrent s t udy d i s agreed w i th fi n d i n g s  i n  

Beeman 1 s ( 1 9 7 1 ) study .  A l though a co rn s we re maj o r  f o od i tems du r i n g 

L F a l l i n  the p re v i o u s  s t u d y , t h at e f fo rt i n d i cat e d  a m u c h  l ower 

u s e  o f  oak  ma s t  ( 1 5 � i n  1 969 a n d  4 1 % i n  1 9 70 ) . A c o r n  prod u c t i on rat e d  

cn 1 y  fa i r  i n  E ;; s t  Ten n e s s e e  d u r i n g  the  ye ars o f  B e erna n ' s  ( 1 9 7 1 ) s t udy 

( C o n l ey 1 9 70 ,  T e n n e s s e e  W i l d l i fe Res ou rces  Age ncy 197 7 ) , b u t  was gcod 

both  ye ars of the  c u rre n t  s t udy . Th i s  di  . re�c� i n  a v a i l a b i l i ty o f  

aco rns u n d o u b t ed l y  accounted fo r p a rt of the d i ffere n c e  between t he 

u s e  o f  o a k  mas t fou n d  i n  t h e  2 studi es . 

An oth e r fac t o r  8ay be co n s i de re d i n  t h e  l ow u t i l i z a t i on of 

a c o rn s  du ri n g  t h e  f i r s t  ye a r  o f  He fo u n d  th n t  

1 s p e c i e s  of t re e - b o rne s oft � a s t . b l a ck c h e rry ,  wa s the mo s t  i m p o rt� n t  

i t em o f  t h e  l a te fa l l d i e t i n  1 96 9 .  Tha. t  s t u dy pos s i bl y  s u ffe red th !;; 

s ame probl em noted i n  1 9 76 c f  the p res e n t  s t u dy ;  scat co l l ecti on end e d  

b e fo r� the  b e a rs ch a n g e d  f rom t h e  E a rl y  Fal l to t h e  L a t e  F a l l pa t t e rn 

o f  food u t i l i z a t i c n . 

e u s e  o f  h a  �a s t  i n c ra a s  t o  scr:: o f  

( 1 0 '"'1· '! ) S t " �, ·. t  ...; ... u ... J "  Th i s  

d i e :  du ri n g  l 9  

1 e vei o f  h a  mas t 
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cons u�pti c n  pl a c e d  the 1 ? 70 d i e t  w i th i n  the La Fai l pa ttern d e f i ned  

i n  the p re s e n t  s t u dy . H a rd ma s t  p re v i o u s  s t udy ,  h owe ve r ,  

i n c l ud e d  beec h n ut s  a s  1 9 % o f the  d i e t . 

The e xc l u s i o n o f  much o f  the b e e c h  fo res t o c c u rre d  wh en th e 

s t u dy area \'l a s  l�ed uced a ft e r  v·� e  B e er:1 a n  ( 1 9 7 1 ) s t u dy .  T h a t  e x c l us i o n 

�ay e x p l a i n p a rt o f  t h e  r e a s o n  beech was a maj o r food i tem i n  the 

p re v i o u s  s t u dy whi l e  o n l y  t r aces o f  beech we re en countered i n  the 

p r e s e n t  s t u dy .  

t·�aj o r  Food I 

Samp l e s  o f  maj o r  food i t ems a n d  corre s pon d i n g  s c a t s  we re a n a l yzed 

to  d£; te rmi n e  c r u d e  p rote i n ,  /\O F ,  and  1 i r;n i n  content ( Ta b l e  1 5 ) . s u l  ts 

of ot h e r  re s e a rc h e rs a p p l i c a b l e to the d i e t of b l a c k  b e a rs i n  the GS i,1N P 

a re p re s e n t e d  i n  Tab l e  1 6 .  Mos t autho rs d i d n o t  dete rmi ne ADF c o n te n t  

o f  foods ; i n s te a d , they d e t e rmi n e d  c rude fi b e r  c o n te n t . B o t h  ADF a � d  

c rude f i b e r  a n a l y s e s  reve a l  the frac t i on of fo ods t h a t  i s  us u a l l y  n o t  

d i g es t i b l e by mo n o g a s t r i c s p ec i e s  s uch as bea rs , a n d  n u t r i t i o n i s t s h a ve 

mathema t i c a l l y  c omp a red the 2 dete rmi n a t i o n s  ( Ch a n d l e r  1 9 7 8 ) . F 

con t e n t  may rox i ma t e d  from c r u fi ber d e t e  n a t i o n  us i n g  the 

fo l l ow i n g  e q u a ti on : 

ADF - c rude f i b e r / 0 . 7 5 

Al l p l ar. t  foo d  i t€.::r.s e x c e p t  a c o rn s  we re , . 
1 mv 1 n  prate i n s i1 nd h i  

i n  fi ber.  A c o r� s  � e r e l ew i n  ro te i n  end  f i b e r .  f\n i ma ; rra te 

b o t h  in s e c t s  a :� d  mcrn�l'a l s ,  �v a s  h ·i gh i :1  p rote i n  a n d  l ov1 i n  f i be : .  

H e r� a c e o u s  M a  ri a l  . - -He sc ri � ::J r a s s G s  a r: d  o t h e r  

s u c c u l e n t  p l a n t s � r i s e d  0 e a r l y  a l l o f  t h e  E a r l y  S p ri n g  d i e t o f  

a l ) 



Tab l e 1 5 .  C r ude p r o te i n , ac i d  d e t e r ge n t  fi b e r ,  a n d  l i gn i n  c o n t e n t  
o f  f o o d  i tems o f  b l a c k  b e a rs a n d  o f  c o r re s po n d i n g s c a t s  f rom t h e  
GSMN P .  

S amp l e 

H e rb a c e o u s  s c a t  

Squawroot 

S c at 

S e rvi c e b e r ry 

B l a c k b e r ry 

S c a t  

H u c k l e b e r ry a n d  
b l u e b e rry 

S c a t  

Ac o rns ( k e rn e l  on l y )  

S c a t  

C ompo s i t i on ( ee rc e n t age o f  

C ru de p r o t e i n  ADF 

1 1 . 3 40 . 2  

5 . 0  2 2 . 2  

6 . 5  57 . 0  

9 . 8  2 2 . 9  

9 . 8  2 9 . 8  

1 3 . 3  54 . 2  

3 .  1 2 2 . 2  

9 . 2  5 5 . 0  

6 . 0  4 . 2  

l l .  1 9 . 2  

d ry ma tt e r ) 

L i gn i n 

1 3 .  1 

1 0 . 0  

30 . 3  

6 . 8  

1 5 . 2  

2 9 . l 

1 1 . 4 

2 7 . 7 

0 . 2 

1 . 2 



Tab l e 1 6 . C ru d e  prote i n  a n d  ac i d  d e t e rgent  f i b e r  c o n t e n t  o f  foods 
typ i c a l l y  � s ed by b l ac k  b e a rs i n  t h e  G S MN P . 
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Compos i t i on ( pe rc e n t age o f  d ry mat t e r )  

Food i tem 

H e rb a c eo u s  ma t l . b 

B l a c k b e rryc 

B l a c kb e r ryd 

B l  ac kb e r ry e 

H u c k 1e b e rryd 

8 1  u e b e rry c 

8 1  u e b e rryd 

Che rry ( pu l p and  s k i n ) c 

C h e r ry e 

O a k , red ( w i t h  i n tegume n t ) C 

Oa k ,  c h e s tnu t ( w i t h  i n t egume n t ) C  

Oa k ,  wh i te ( wi th  i n tegume n t ) C  

Oa k ,  c h es t n ut ( w i th i n tegumen t ) e 
Oa k ,  w h i te ( wi th i n t egume n t ) e 

G ra pe C  

G r a p ed 

G ra p ee 

+ 
I n s ec t ' 

Mamma 1 9  

C rude  p ro te i n  

19 . 1 

8 . 2 

13 . 1 

5 . 8  

2 . 2  

4 .  1 

5 . 8  

5 .  l 

1 3 . 9  

6 . 6  

6 . 9  

6 . 2  

6 . 4  

6 . 7 

5 . 4  

6 n . " 

9 . 8  

4 3 . 4 

7 9 . 0  

3 2 . 5  

4 5 . 2  

3 2 . 9  

2 8 . 7  

2 0 . 7  

1 2 . 9  

1 9 . 7  

1 7 . 7  

4 3 . 5  

4 . 1 

3 . 5 

3 . 3 
2 0 . 3  
2 .,  ? ..; , _  

1 7 . 9  

2 6 . 5 

2 9 . 6  

20 . 1 

1 . 7  



T, a�u l e 1 o� ' � a � � l- � u - d ' 1 \ V d � l l t: ) 

a AoF c a l c u l a t e d  by c e l l u l o s e  p l u s  l i  i n  fo r i t ems t a ken from 
Wa i n i o  and Fo rbes  ( 1 94 1 ) .  ADF c a l cu l ated by crud e p rote i n / 0 . 7 5 fo r 

i tems from a l l o t h e r  authors . 

b c:  ..... ·u rc � · 
.... �..,.� t: ' Mea l ey ( 1 9 7 5 ) , a v e ra ge o f  a l l he rb a c e o u s  ma ri a l  • 

csou rce : Wa i n i o  and Fo rbes ( 194 1 ) .  
ds o u rce : L a n der s  

esou rce : K i n g  a n d  McC l u re ( 1 944 ) .  

fso u rce : Bec k a n d  c k  ( 1 95 5 )  and  Sout hwood ( 1 97 3 ) , a verage 

o f  i ns e c t s . 

t i s s u e )  
9Sou rcc : �Ae a l -:. "  ( 1 a : t:. )  

, · ·� . t.J I •• I ..;  S 

an d �1i c r o : u s  s p ,  ---- - . 

a verage o f  .£.�!:..!� c a r. a d e n s  i s_ ( 1 ean  

5 1  



b e a rs i n  the P a rk . I t  i'<'c S  of t h e  L a t e S p ri n g  d i e t ) and  i t s  u s e  

dec re a s e d  t o  l e s s  t h a n  o f  t h e  d i e t i n  m o s t  othe r s e a s o n s  d u ri n g  

t h e  st udy . 

S i mi l a r p a t t erns o f  u s e  we re d e s c r i b e d  by other a u th o rs i n  

p re vi o u s  s t u d i e s . C h a te l a i n  ( 1 9 5 0 )  fo u n d  he rb a c e o u s  �at e r i a l  i n  

a l mo s t  a l l $ C ats i n  May a n d  J u n e , b u t  i t  w a s  fo u n d  i n  l e s s  th an 1 0% 

o f  s ca t s c o l l e c t e d  i n  t h e  s umme r i n  A l as k a . The s p r i n g  di e t  o f  b l a c k  

b e a r s  i n  Mai n e  w a s  60% h e r b a c e o u s  �at e r i a l wh i l e  i t s u s e  dec r e a s ed 

1 0 ;� a n d  3;; i n  s u nne :· a n d  fa l l , res p e c t i ve l y  ( S pe n c e r  1 96 1 ) .  H e rb 

c om p r i s e d  the b u 1  k o f  s p r i n g fo ods and v:a s  fo u n d  i n  n e a r l y  a 1 1  s c ats 

in r"ior. tan a , and  i n  s urmr.er i t  \va s  fo u n d  i n  n�a ny s c a ts , b u t  t h e  vo1 um� 

t l  d { -r · L , ,., _ , , T ' ... • � �  I , ,  ... 1 ( ' '"' 6 - ' wa s g rea . y  c re a s e , 1 1 s cr. : ::; tJ , ;  • •  n 1 r. �..e n o r h , a s r: a  rt a t.. e r  ! ';i  I )  

found t h a t  he rb a c e o u s  i tems a c c o u n t e d  fe r 7 o f  the s p r1 n g  d i e t , b u t  

o n l y  1 o f  t h e  l l  d i e t .  H a rdy ( 1 9 7 4 )  a n d  L a n d e r s  e t  a l . ( 1 9 7 9 )  

reported t h a t  g reen v e g et a t i o n w a s  a maj o r food i t em fo r b e a rs o n  the 

c o a s t  o f  No rt h  C a ro l i n a on l y  d u r i n g  t h e  s p ri ng o r  e a r l y s um�e r .  I n  

W as h i n g t o n  a p p rox i m a t e l y h a l f o f  t h e  a n n u a l  d i e t  o f  b l a c k  b e a rs 

con s i s ted of he rbaceo u s  materi a l  ( P c � l ke r  a n d  H a rtwe l l  1 9 7 3 ) . 
�lh i l e  g ra .ss  a n d  o'-: h e r t;e r b :J c e o u s  i t em:.; a re the r!'aj or  p o rt o r: s  

o f  t he d i e t ,  b e a rs e i the r ga i n  we i g h t  s l owl y o r  l o s e  we i g h t  ( J o n k e l  a n d  

Cowan 1 97 1 ) .  Po e l ke r a r d  H a rtwe l l ( 1 9 7 3 )  c o n c u r red w i th the above 

a n d  te rmed th � s  i n  

ard  Rog e rs ( 1 9  fo u n d  the  above to h e  t r ue f o r  b e a rs i n  t h e  GSMN P 

and i n  M i � n e s o t a , re s p e c � i ve l y .  

at g reen p l a n t  �a t e r i a l  a p p e a rs t o  



t � ve SJ'S Th i s  l a c k  o f  d i  t i o n i s  n o t  s u r p r i s i n g bec a u s e  

b e ars l a c k  a c e c um a n d  h a v e  s i mpl e s t omachs t h at a re too ac i d  to 

s u p port the mi c robes neede� r d i g e s t i o n o f  c e l l u l o s e  ( Ro g e r s  1 9 76 } . 

T h e  p rot e i n a n d  f i  r c o n t e n t  o f  h e rb a c e o u s  m a t e r i a l  wa s n o t  

dete rmi n e d  i n  t h i s  s tu dy .  l'�e a l ey ( 1 9 7 5 ) t h oweve r ,  d e t e rmi ned 

n u t r i t i o n a l  c o n t ent of ma ny he rb aceous i t ems , and h i s  re s� l t s we re 

a ve ra g e d  and i n c l uded i n  Ta b l e 1 6 .  o f  t h e  fi n di n g s  from t h a t  

s t udy we re b e l i e ve d  t o  a c c e p tab l e  fo r � s e  i n t h e  pres e n t  s t u dy 
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b e c a us e  a n a l y s i s  s c ats from t he P a r k  com p ri s ed ma i n l y  o f  h e rb a c e o u s  

i y i e l �ed res u l t s  s i m i l a r t o  t h o s e  re po rted by Me a l ey ( 1 9 7 5 )  fo r 

g r i z z l y  t e ars  ( U .  a rc t o s
_
) . 

He rb a ceous  e ri a l was re l at i ve l y h i gh i n  p rote i n a n d  f i b e r  

c o n t en t .  The h i g h  f i b e r  con ten t gre a t l y red u c e d  the d i g e s t i b i l i ty 

o f  th e s e  foods , and n ut r i e n t s  extra c t e d  were proba b l y used a s  

ene rgy sc urc e s , 

r ' ,- ' t  B � o r 1 n a  r ru 1  s . - - e em a n  ( 1 9 7 1 ) f o u n d  t h a t  no ot h e r  a u th o r  --------
re oo rted the u s e  o f  s q uaw ro o t  by b l a c k  bea rs i n  o t he r reg i o n s  of t h e  

Un i ""  S t a tes . rt i n  e t  a l . ( 1 9 5 1 ) d i d not  l i s t  th i s  p l a n t  as a 

fo cd i t e� c f  a ny w i l d l i  i n ;. rr:a r i c a  . •  

fo rd et a l . ( 1 9 6 8 )  re po rted th s a uawroot was d i s t r i 

t h rough o u t  �o s t  c f  the C a ro l i n as a n d  i n  We s t  V i rg i n i a ,  V i r g i n i a ,  

G e o r g i a ,  a n d  Fl o r i rl a , as we l l  a s  nne s s ee .  B � � r s i n  t h e  GSMN P  a n d  

s u r ro u n  n g  a re a s  a p  a r  to be t h e  on l y  

e ve n  : h o u g h  i t  i s  wi d e l y c! 1 s t r i :; l, t e d . : n  the  P a rk s q u a·,1 root '1/ a s  a. key 
.r: ' , no a  



a c c o u n t e d  for o v e r  l o f  tho a n n u a � o f  bears i n  t h e  

P a rk ( T a b l e 2 .  p a ge 2 0 ) . 

N u t ri t i ona l l y ,  s quav;root may be an i mpc rt a n t i t em i n  t he d i  

o f  b e a r s . T h e  p ro te i n con te n t  ( 8 . 0% )  i s  s l i gh t l y h i g h e r  t h a n  t h a t  

fo u n d  i n  mo s t  b e r r i es , wh i l e  t h e  fi b e r  c o n t e n t  ( 2 2 . 2 n  i s  l owe r 

( Ta b l e 1 5 ,  p age 49 ) .  P ro t e i n  con ten t ( 6 . 5% )  o f  s c ats con t a i n i n g 

5 4  

mo s t l y  s q u awro o t  rema i n s  was s l i gh t l y  l e s s  t h a n  t h a t  i n  t h e  fo od i tem . 

F i b e r  con t en t ( 5 7 . 0� )  � h owe v e r ,  was much h i gh e r  i n  s c a t s . Ap p a ren t l y  

b e a rs a re l e  to e x t ract p r·Jt e i n  and  o t h e r  ene rgy-s u p p 1 y i n g  n ut r i ents  

from s qu aw ro o t .  Al t h o u g h  he aceous  ma t e r i a l  i s  hi g h e r  i n  p ro t e i n  

( ' () , C/ \ ' ' 
t .!. • • • b .._ f • 1 h "- ( " ') " "I ) 1 J .  • � ; t n a n  s q u awroo , � n e  t 1  e r  con �en . 1 s  a s o  muc , g rea �er j£ . � h . 

As a mon t r i c s pec i es ,  b e a rs a r e  p rob a b l y  l e  to d i g es t  a g re a te r  

port i on o f  s q u awroot than o f  he r b a c e o u s  ma t e ri a l . T h e  g r e a t e r  

d i ge s t i b i l i ty o f  s q u aw root may b e  v e ry i rnp o l· t a n t  t o  a n  a n i mal tha t 

i s  i n  a n e g a t i ve fo ra g i n g  p e r i o d . 

rvi c e b e rry via s  the othe r s p ri n g  fru i t  cons umed by b l ac k  bea rs 

in  the P a r k .  T i s c h  ( 1 9 6 1 ) found t h a t  se rvi cebe rry oc c u r red i n  o n l y  

5 %  o f  t h e  s umme r s c a t s  o f  b l a c k  b e a r s i n  Mo n t a n a  i n  l , b u t  th i s  

i r� c reas  to  over  20'< o f  s c a ts fo u n d  d u r i n g  the s u mre r of 1 9 7 0  � a n d  

a n  i n c r e a s e  i n  vo l u�e ac co�pan i e d the i n c re a s e d freque ncy o f  th i s  i t e� . 

B e eman ( 1 9 7 1 ) fou n d  se rv i c eb e r ry s eeds  i n  s c ats i n  o n l y  1 y e a r  of h � -1 1  ' :;,  

2 -yc a r· s t u dy .  S i r;;i l a r re s u l t s 'NE: re �2 n c o u n t e red i n  the  pres e n t  s t u dy .  

I n  1 9 7 6  v>�hen n o  s e r v i ceberry ·1·1 a s  a v a i l a b l e ,  b e a rs c on s u med l a  

amo u n t s  of s q u aw root I n  1 9  7 7  t r:e  use o f  s e  rvi cebe r ry wa s 

g re a te r  t h a n  i t s u s e  d e c re a s ed 

grea t l y  i n  J u l y .  ! t  appe e. r s  th a t  �<J i: i l e  s e r·v i c :::t c rrj may b e  p re r rc.:d , 



F i g u re 5 .  B i we e k l y  u se  o f  s pr i n g  fru i t s by b l a ck  b ears  
i n  the  GS t�N P ,  1 9 7 6  and 1 9 7 7 . 

5 5  
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i � s k av a i l i 1 i ty i s  much s h orte r t h a n  that o f  s q u aw ro o t .  M a � t i n  

et  a. i . ( 1 95 1 )  re!2orted t h a t  s e rv i c ebe rry VF l S  n ·J t  a maj o r  vJi l d 1 i  

food i t em i n  A�e r i c a , b u t  was of s o me i r: a n c e i n e a r 1 y s u rnme r . 

i s  c l o s e  to t h a t  fo und i n  s q u a�root ( 8% a nd 22% ) . Al t h o u gh n o  s c at 

s amp l es c orr, p o s e d  ma i n i y  o f  s e rv i c e b e r ry tAema i n s  'ile re a n a l yz e d , i t  was 

b e l i e ve d  that r.u c h  of the prote i n  in  s erv i cebe rry ;nay b e  a va i l ab l e  

t o  b e a r s . Th e p ro t e i n  c o n t e n t  o f  th i s  i was h i gh e r  t h a n  t h at r 

mo s t  b e rr i es ( T a b l e s 1 5  a n d  1 6 ) , a n d  fi b e r , e s p e c i a l l y  the l i gn i n  

con t en t , w a s  much l owe r .  W i th a h i gh p rote i n  c on te n t  a n d  on l y  a few 

s i n  e ac h b e n�y � s e r v i c eb e r ry r.-:ay c o n ta i n  p rote i n  t h a t  i s  

a va i l ab l e  t o  b l a c k  bea r s . 

S h r u b - b o rne S o ft Mas t . - -The 3 fr� i ts i n c l u d e d  i n  the s h ru b -

b o rn e  s of t  ma s t  c a t e  ry i'ie re b l a c k b e r ty , h u c k l e b e r ry ,  -Jnd bl  

I t  s h o u l d be n o t e d  that  a l l s pe c i e s i n  t he ae n u s , Rub us , w e r e  � · -

e r ry ,  

c o n s i  re d b l a c k b e r ry ;  on l y  s pe c i e s  o f  9_�l u s s a c � a. we re i n c l ud ed n s  

5 7  

h u c k  i e b e r ry ;  and  a l l  s pe c i e s  o f  Vac�.:m \'l e r� t·e fe rre d to a s  b he b e r('/ . 

Beernan ( 1 97 ; ) 1· ·J� .m d  t ' , D 1 u C me s t he a v i I y 

u se d  fr u i t  i n  t n e  s urrm e r  i n  thE: SmcK} i 1c u n t a i n s .  S i m i l il ' re s u l t s  

we re fo und  1 n the  c u r re � t  e f fo rt ( F i g .  6 ) . B 1 a c 1<.b e r ry b e c arre i 

l 2 t e r  a n  t h e  e r  k i n d s  o f  s rub - bo rn e  s o ft ma s t . �ut w a s  J t i l � z e d  

d i s a p �e a re d  fro� the  d i e t  1 n  mo s t  re g i ons fo re h u c k l  r ry a 

b l u e b e r ry .  The  S e ote�b e r  oe a k  o f  b l a c kb e rry J S �  5 )  v:a s  c u e  t o  

a n  un us ua l  u t i l i z a t i o � of t h i s  fru � t i n  the B 

s e c t i o n i n  1 9 7 6  ( A c p e n d i x ,  Ta� l e  2 1 ) .  



F i g u re 6 .  B i week l y  u s e  o f  s h rub -b o rn e  s o ft ma s t  by b l ack  
bears i n  the GSMN P , 1 9 76 and  1 9 7 7 . 
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Th i s  h e a vy u t i l i z a t i o:� of b l a c kb e rry sorcu r red v;;: l l v: i t h 

ge n e ra l  w i l dl i fe u s age , b u t  w a s  c o � t r � �y to res u l ts from s tu d i e s o f  

food h abi ts o f  b l ack bears  i �  othe r pa rt s  a f  t he i r ran ge . Ma rt i n  

et al . ( 1 9 5 1 ) reported that b l :.: c k b e rry r a n ke d a t  the top  o f  s umrne r 

foods fo r wi l d l i fe and a t t ri b u t e d  t h i s exten s i ve u s e  a t  l e as t part 1y  

to  i t s vl i de s p read d·i s t ri bu t i o n i n  most  p a }'t s o f  t h e  coun t ry .  

5 0  

tt;any s t ud i e s , hm,,e ·; e r ,  � n d i c a t e d  t h a t  b l ac k b e r ry 1 : a s  re l at i ve l y  

u n i mp o r t a n t  t o  b l a c k  b e a r s  i n  o t he r a re a s . B l a c kb e r ry a c c o u n ted fo r 

cn l y  5% o f  th e s u�ne r fo o d s  o f  b l a c k b e a rs i n  Pe nnsy l van i a ( Ben n e t t  

H a r l ow ( 1 9 6 1 ) and  Ti sch  ( 1 9 6 1 ) fo u n d t race  amo u n t �  a f  

b l a c kb e r ry c n l y  i n  the fai l i n  F l o r i da a n d  i�on t a n a , re s pe c t ·i v e l y .  I n  

Ma i n e o n l y  o f  t h e  s t.nr:n'e r d i et c o r. s i s te d  of t h i s  frui t ( S pence r 

i 9 6 1 ) .  Pce l k c: r  a n d  Ha rtv:en ( 1 9 7 3 )  reported t h a t  b i a c kb e n�y \va s  o f  

mi n o r  i mportan c e  t o  bea rs i n  i lash i n gton a n d  \'l a S  fo u n d  on l y  i n  s u.'T:me r .  

E v e n  a l o n g  the  N o rt h  C a rol i n a co a s t  b l ack b erry v1 a s  not i mpo r t a n t  to 

b l ac k  b e ars . a�ou n t i n g  t o  on l y  4% o� the d i et i n  J u n e  and J u l y  

( Landers e t  a l . 1 9 79 ) . 

Hu c k 1  e rry nr d s e c o n d  amen;:;  the s h ru b - b o rnE: s o ft: r;;a s t  a :� rl  

':la s f :t r  more i mpor t a n t  th .::r t. l uebe: r ry .  H u c k l eb e rry i· ' a S  tJ; e  r.:ost 

he a v i i y  u s e::! foGd i tem i n  the  H a n nah t·1o un t a i n  �·eg i o n  i n  the S urrne r 

d i e t  ( Tab 1 <:: s W a. n d  1 1 , p :. g 2 s  39 a n d  <1 0 ,  respect i vel y )  a n d  1va s  the 

�o s t  i �p a r t a � t  p l a n t  feed i n  th a t  regi on i n  th e E a r l y  F a l l pat r� 

( T ab l e s  1 2  a n d  1 3 .  p a g e s  42 a n d  43 , re s pec t i ve l y ) . 

1 n ot h e r  p c:. rt s  v f  the  c o u n t ry ,  h u c k  1 e b •� rry '.'l a s  n o t  a 

p a rt i c u 1 J r l _y i m port a n t  foo d  i t ern . ;4c.. rt i n  e t  a l , ( � 9 5 1 ) rep �J rt�� d  

CJn l y  1 i rn i ted u s e h � c k l  e r ry by o n l y a fe\'J s c i es cf v1 i l d l i fe ,  
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a n d  i t s d i s t r i b u t i on w a s  l 1 mi t e d  t o  the c a s t e r� Un i ted S t ates . 

o n l y  i o t h e �  reg i o n v1a s  h u c k 1 e :; e rry a n  i :rpo r t a r. t  fo od i tem fo r b l .:: 

b e a rs . L an de r s  e t  al . ( 1 9 7 9 )  r e ported that huc k l e be rry \va s  t h e  mo::. t 

i mp o rt a n t  food i n  J u l y  a n d compr i s e d  1 8% o f  t h e  Aug u s t  di e t  of b e a rs 

i n  s ou t h e a s t e rn N o rth Ca rol i n a .  

S pe c i es o f  b l u e b e r ry . t h e  l e a s t  i mportant o f  the s h rub - bo rn e  

s o ft m3 s t  i n  t he c u rrent s tu dy a n d  i n  the p r ev i o u s  e f fo rt i n  t h e  P a r k  

( B e eman 1 9 7 1 ) ,  a re w i d e l y  u s e d  f o o d  i t ems b y  ma ny s p e c i e s o f  wi l d l i fe 

a n d  c a n  b e  very i mp o rt a n t  t o  b ea rs ( �la rt i n  et al . 1 9 5 1 ) .  r-�u r i e ( 1 9 3i") 

found b l u e b e r ry rema i n s  i n  3 o f  64 s c a t s  d u r i ng a s umme r v1h er. the  

a b u n d a n c e  o f  c r i c k ets  a n d  g r a s s h o p p e r s  we s u n us u � l l y h i g h a n d  

pre c l u d e d  t h e  occurrence o f  v i rtu a l l y  al l o th e r  f o o d  i tems . C o t tam 

t � ( , 9 "'0 ' e a 1 .  1 .J _, ) re ported t h a t  b l u e b e rr ies we re s e cond on l y  to a c o rn s  i �  

the fa l l d i e t  o f  bl a c k  b e a rs i n  V i rg i n � a .  On t h e  Ke n a i  P e n i n s u l a .  

Al a s ka , b i u e b e rry '.N a s  fo u n d  i n  s cats duri n g  a l l s e a s o n s  beuw�·. ,; b � a t s 

c o n s u�ed t h e  p re v i o u s  ye a r 1 S  c ro p  u n ti l the c u r r e n t  c ro p  ri p e n e d  

( C h a te l a i n  1 9 50 ) .  B l u eb e r ry cc�pri s e d  o f  t h e  s umme r  d i e t  of b �a rs 

i n  Ma i ne ( S pence r 1 96 1 ) .  T i s c h ( 1 96 1 ) reported that b l uebe r ry w a s  � 

mos t i mporta n t  foo d i te� i n  the fal l for b e a rs i n  Mon t an a � and 

a n d  C cv; an ( 1 9 7 1 ) u n d e rs cored the i mpo rt a n c e  of b l u e b e n'.'l to b l a c k  b <:: ;I rs 

i n  Mo n t a n a  by r e p o rt i n g t h a t  r e p rod u c t i o n  i n  b e a rs a p p roached z e ro 

the bu l k  .t: ., " 1 a t  1 fe e d s  i:1 i n te r i G '�"  t."! ts ka ( H ,':. t l e r  1 9 6 7 )  2 s h i  n g tsr: 

( Po e 1 k e: r  a n d  H a r tv1e 1 l 1 3 ) . I n  n o r t h e a s t e 1· n  N o rth Cti (o � ·i n a bi u e be rr i c: s:  

i n  �ugu st  { H a r dy 1 97t ) , b u t  they w e r e  � mpor t � n t  o n l y  i n  J u r e  t o  t e a rs 
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i n  t h e  s ou t he a s t e rn pa rt of t h a t  s t ate ( L anders et a l . 1 9 7 9 ) .  

A l l 3 meinb e rs o f  the  s h ru b - b o rne s c ft m a s t  w e re e n e rgy f oods . 

A l t h o u g h  b l a c k b e r r i e s  had  � o re prote i n  t h a n  t he e t h e rs , res u l t s  i n  

Tabl e 1 5 ,  page 49 , s h owe d t he p ro te i n c o n t ent o f  any o f  the s h ru b - b o rne 

ma s t w a s  p robab l y  not a v a i l ab l e t o  bea rs . The pro t e i n  a n d  fi ber  

po rt i o n s  o f  t h e  scats  we re mu c h  h i ghe r than the c o n t e n t  o f  t h o s e  

n u t r i e n t s  i n  t fo od i t ems . I t  v1 a s  b e l i e ve d  t h a t  l i t t l e , i f  any ) 

w a s  d i g e s te d  by b e a r s  b ec a u s e  prote i n  i s  fo u n d  mo s tl y  i n  t h e  s eeds 

of the s e  fru i t s ( � a i n i o  and Forbes 1 9 4 1 ) .  T h e  concen t ra t i on of s e e d s  

i n  s c a t s  c o l l e c ted i n  s umm e r  s h owed b e a rs d i g e s t  on l y  t h e  p u l p an d 

s k i n  of fr u i t s  e a t e n , a n d  c a rbohy d r a t e  i s  the p r i n c i p a l  n u t r i e n t  i n  

fru i t  pu1 p .  

T ree - b o rne S oft Ma s t . - - B l a c k  c he r r i e s , fi re c h e r r i e s , a n d  

s a s s a f r a s  b e r ri es compri sed th0 t re e -b o rne soft ma s t ,  t he mo s t  

i mpo rt an t food ca. t.ego ry tl Jv-o u g h o u t  ;r:::;s t o f  t r;e s tu dy a re a  i n  the  r 1 y  

Fa l l  d i e t ; the Han n ah �·lo u n t a i n  cJnd  B o : e  f-1o un t a i n - De fe a t  R i d g e  sect i on s  

we re except i o n s  ( T a b l e 1 2 ,  p a g e  4 2 ) .  

8 1  a c k  c h e r ry \<l c S  the mo s t  h e  a vi l .Y  L: s e d  of th€ s e  3 f ru i t s  

( F i g .  7 ) .  U p  t o  85"6 o f  a 1 o c a  1 d i e t •;: a s  compo s e d  o f  b 1 a c k  cherry 

d u r i n g  l a te Se pt emb e r  ( Append i x �  Ta b l e 1 9 ) . Beeman and  Pel ton  ( 1 9 7 1 ) 

a l s o  fo u n d t h a t  b 1 ac k  c he r ry 'd a s  an i mpc r-t a n t  foo d  i t ern t o  bea r s  i n  

t h e  s�o ky �ou � t a i � s  d u r i G g  t he e a r l y p a r t  o f  fa l l .  

P e -na t • o t � ,  ( 11 0� � ·,. �o � n r t e d  t � a t  c � e r�l· e � r o�l :", j• l' s ed n • 'P .� 1,.1 f 1 l 1 ._ � � '-.-4 t • ...; r .J  1 �., :-J ..J v � v i •  .._ , !  "! l �· ... ._ , ;..,.: - - ...... v ._  

h a l f  o f  t h e  s u rnse r d i e t  o f  bears i n  Pen n s yl v a n i a .  Spencer ( 1 95 1 ) 



Fi g u re 7 .  B i we ek l y  u s e  o f  t re e - b o rn e  s o ft ma s t  by b l a c k  
b e a rs i n  t h e  GSMN P , 1 9 7 6  a n d  1 9 7 7 . 
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B!adt Chi>ITY 
Flre Ch�rry 
Sa:s;s:Jfras 



M a i n e ,  b u t  u s e  o f  c he rr i e s dec rea s ed g re a t l y  duri n g  fa l l .  Ti s c h  

( 1 9 6 1 ) fou n d  on l y  trace amc u n t s of ch e r r i es i n  fa l l  s c a ts i n  Mon t an a , 

an d Poe 1 ke r  a � d  Ha rtwe l l ( 1 9 7 3 )  re p o rt e d  s i m i l a r n d i n g s  i n  

Wa s h i n g to n . C h e r r i e s  we re , howev e r , i mpcrt a n i  to bed rs i n  M i nnes o t a  

( Rogers  1 9 7 6 ) . 

S a s s a fras c omp r i s e d ove r 5% of t h e  bear� d i e t  d J ri ng e a r l y  

S e p t emb e r , b u t  w a s  n o t  a n  i m port a n t  food s o u rce for b l ac k  b ea rs i n  

tr'1 e Smo� i e s o r  i n  o t h e r  pa rts of t h e  c o un t ry .  B e n n e t t  e t  a l . ( 1 9 4 3 ) 

re p o r t e d  s ome u s e  o f  sas s a fras by b e a rs i n  P e n nsyl v a n i a ,  b u t  i t  

comp ri s e d  l es s  th a �  2% of  t he d i e t .  Ma rt i n et a l . ( 1 9 5 1 ) repo rted 

t h a t  s a s s afras  was  a smal l pa rt of the d i e t  o f  on l y  a few s peci e s  o f  

�.>t i l d l  i fe .  

F i re c he rr-y was the 1 e a s t  i mp o r t a n t  fooc i tem amo n g  t h e  t ree-

b o rn e  s o ft ma s t  a nd h a rd l y  q u a l i f i e d a s  a maj o r  food i tem o f  b e a rs i n  

the P a r k .  Th i s  f ru i t  may be eate n by b e a rs i n  o t h e r re g i ons , c u t  was  

n o t  i d en t i fi e d  i n  a n y  report . Some a u thors  d i s c u s s e d  wi l d  ch e rr i e s  

b u t d i d n o t ·i den t i f y t h e  s p e c i e s • 

!. i k e the s h rub - b o r ne s o f t  m a s t , c he r r i e s a p� e ared to be ene rgy 

foods . Ki n g  and  McCl ure  ( 1 94 4 )  reported a p ro te i n  c o n t e nt o� � e a r l y  

i 4t �  b u t  thei r s ar.·.p l es i n c l ud e d  vih o1 e c h e rT i E: s .  l·la i n i o a n d  forbes 

( 1 94 1 ) a n a l yzed  j u s t  the pu l p  and s k i n  o f  c h e rri e s  and re o o rted 3 

p rote i n  c 8 n t e n t  o f  a p orox i m at e 1 y  5% . S i n ce b l a c k  tears  u t i l i z e onl y 

t h e  p u l p an d s k i n ,  rathe r t h a n  c ra c k  t h e s e e d  c o a t , t he va l ue s  

report e d  by W a i n i o  and Fo r b e s  ( 1 94 1 ) 1 6 ,  p a g e  5 0 )  w e r e  u s 8 ri  i n  

th i s  :; t l..! d.;' . 

N ut r i  t i n n a  1 i n  fc rr�.:J t i e n  \, ; s n o t  ob ;: .;:  ·i r E=>d for s a s s a fra s a n d  1·.1a.:; 
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n o t  a va i l a b l e i n  t h e  l i  ra t u re ; a va l u e u a 1  to 

was u s ed .  �l t h o u g h  t he a b o ve may have c ra � u c e d  s ome e r r o r  i n  

c a l c u l a t i n g  n ut r i t i o n a l  va � u e o f  t h e  E a r l y  Fal l d i e t , sas s afras was 

not  an i �p orta n t  food i t em , and  any e r ro r p r odu ced w a s  l i k e l y 

n e g l i g i b l e .  

H a rd Mas t . - - Tht2  on l y  food  i t em s � d e n : ·f fi ed a s  h a rd ma s t  i n  L h e  

c u r- re n t  s t udy we re a c ::) rn s . P..c c rn s  we re t h e  n:o s t  h e a v i l y  u s e d  food 

i t em i n  the L a t e  Fa l l  d i e t . acco un t i n g fo r a v e r  70� of t h a t  d i et .  

T h e  s p e c i es o f  oa k ut i l i z ed were no t i de n t i f i e d  i n  mo s t  i n s t a n c es 

beca us e the r'c \•/e ,..e v e ry fe�·J o c cu rrences s h e1 1 o r  c a c  o n  wh i c h 

to b a s e  i d ent i f i c a t i o n .  T h e  2 i n s t a�c e s  r c  i de n t i f i c a t i on was  

po s s i b l e co�s i s t ed ' 

c a v. .  I t  V/ C. S  v e r ,  thct 

a l l s pec i e s o f  oa we re u t i l i z e d � a n d  t h a t  red o a k s  a n d  � h i te o a  

o f  c hes tnut oaks  ( Wai n i o a n d  F o r b e s  1 941 ) .  

A c o rns may b e  the �e s t  i mport a r t  1 d 1 i fe fe ed i t em ( Van Ce r s a l  

1 9 4 0 , M a r t i n e t  al . 1 9 5 1 ) ,  a n d  th i s  i mpo rt � � c e  may b �  d u e  i n ca 

t h e i r  ava i l a b i l i ty i n  wi nte r .  Thi s w � n te r  a va i l a b i l i t y w a s  

i m po rtance to b l a c k  jea�:  in  t h e  GSM� P . whi ch w� re 

l i t t l e 

The  i mp o r t a n c e  o f  a c o r n s  i n  the d i e t  o f  � e a r s  i n  the  P a r k  c 2 me 

i n  t h e  p re - d e r: n � n s  P e ri o d . B eema n ( 1 9 7 5 )  a n d  G a r s h e l i s  I 1 Q 
\ • v ) fo und  

th a t  b e a r s  1 •! t r k  s h i f t e d  th e i r r a n g e  1 n  

t h a t  the a v a i l a � i l i ty of o e k  �a s t  �ay h a v e  i n f l � e n c  



G J r s h el i s  ( 1 ? 73 )  fo und t h a t dos i n a�t  a v i e r ) ma l e s s h i fted to t h e  

fa l ! ra11  e a rl i e r  t h a n  oth e r  s � x - a  

t h e  do� i nant ma l es had  a g reat e r  a va i l a b i l i ty o f  � h i  o a k s  and  re d 

o a k s  than d i d the  range s o f  fe�a 1 e s a n d  s u b o rd i n ate ma l e s .  B eeman 

( 1 9 75 ) reported that  the re were ext ens i ve mov eme n t s  by b e a rs from t h e  

P a r k  � u r i n g  years  o f  o a k  ma s t  fa i l u res a n d  s h ewe d t h e re was a 

dec rease i n  re p rod u c t i on fo l l m·Ji n g the s e  mas t  fJ � l u res . B e srnan and 

Pel ton ( 1 9 77 ) hypoth es i z e d  t h e  p e r i od i r:  oak cro p  fa i l u res a n d  re s u l ti n g  

moveme n t s  o �  b e a rs l i ke l y  pl aye d  a rol e i n  popu l a t i o n regu l a t i o n .  

Us e o f  a c o rns by b eJ rs i n  r i c n s  fa l l s  i n t o  3 

c l 5. s s i fi cat :i on s � T G U  P ,  ar e  tlw 

r�g i o ns wh e re a c o rn s  a r e  the �ai n food d u r i r g  l a t e  fa l l  o r  e a r l y  

wi n t e r .  S e c o n d  a re re 9 i c n s  i r  w h i  ac o rr s a r c � �p o r ta n t , t u t  a re 

s e c cr� d a ry to s or�e othe r food i t em , a n d  f ·i n  l y  a n� re g i o ns. i n  i c: h  

a c o n� s  a r 2  u r n  . -..... 

the u s e  o f  a c o r n s  by t e a rs i n  V i rg i n i a  var i e d from ye a r  r o n d  

a t tr· i b uted th i s  va : i a t i c n to na s t  f a i 1 u rc:s , b u t  .::. corns  acco unted fo r 

o v e r  80% o f  t h e  d i e t  wh e n  t h ey we re a b u n d a n t  a nd con s t i t u ted o v e r 

o f  the d i e t  o v e r  s e ve r a l  years . H a r1 Chi a c o r n s  

c o;:!p r i  s e d  over  o f  • d i et o f  b l ac k  bea rs i n  F l or i d a . i ,-,  
.L , ,  

a c o rn s  �e re i m po rt e n t t o  G e a r s i n  C : t o be r , b u t we re s ec o n d e ry to 

ma n z a n i t a i : � �e re fo und i n  ne ar1 y 

a l l scats  d u r i n g  s u mme r � r d  f e l l S u r  ton 1 3 7 5 ) . 

a c c c un te d r 1 o f  the d � e t c f  b e ars  i n  Pe � nsy1 va r i a , a n d  th i s  

fa 1 !  



I n  s o u t h e a s t e r n  N o rth C a ro l i n a on l y  1 o f  the  l n te fa l l a n d  nte r 

d i e t  of b l a c k  b e a rs was  aco rns  ( L anders et a l . 1 9 79 ) , and n o  a � o rns 

w e re n ot e d  i n  n o r t h e a s t e rn N o rth C a r o l i n a ( Ha rdy 1 9 7 4 ) . 
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Aco rns a re the ma i n  foo d i t em d u r i n g  t he pe r i od when bears i n  

t h e  Gs;;N P ga i n  \v e i  g h t  mos t ra p i d l y .  T he 1 ow p rote i n  a n d  fi b e r  

Co'"'te n t  o <=  "' �" O r'"' S  ( T1 a 'o l P  1 5 '"" a !'1::> t1 0 ') ·· " r"" e � ·� s + r.' a .. �- h ,· �  f', • ..,orJ .,· s I I  I i '-' � d - t f.l '::; " 
I ,, ;) -..l 'j ::)  ·' v C. ' l,. <. I j :, v - -

h i g h  i n  a v a i la b l e e n e rgy . F a t  c o n t e n t  i s  va ri <::b l e  i n  aco rns , b t : t  

a v a i l a b l e c a rb o h y d rate  i s  ra t e d  h i  ( Wa i n i o  and  Fo rbes 1 94 1 , Ki n g  

·, 

} . 

S t ri c k l and ( 1 9 7 2 )  re po rted t h a t  a c o r n s  pe rs i s t th rou g h  t h e  

w i n te r  i n  Ea s t  Ten n e s s ee a n d  a re us ual l y  av a i l a b l e in  l i m i t  

quan t i t i e s i n  s p r i n g .  .Aco r:1s 1·1e toe 1 o f  t he s p ri ng d i 12 t o f  E u ro p e a n 

w i l d  hess  i n  th e GSMN P ( S cott  a n d  Pe l t on 1 9 7 5 ) ; howe ve r ,  b l a c k  bears  

d i d n o t  cons ume a c o rn s  a s  a p a rt o f  the E a r l y S p r i ng  d i e t .  T h i s 

i s  s u r p r i s i n g s i n c e  bears l c � e  we i g h t  d u r i n q  s p ri n g  d u e t c  a 

d i et l ow i n  e n e rgy . 

An i ma l  Mate r i a l . - -An i rn a l  ma t e r i al  w a s  encou n t e re d  i n  a l l se a s o � � ,  

d i e t s . The p ro p o rt i o n  o f  an i ma l  mat e r i a l , e s pec i a l l y  i n s ects , i n c r e a s  

f rom a l ow i n  E a r l y  S p r i n g  t h ro u g h  E a r l y  Fa l l , t h e n  rea s e cl  i r,  L a t e  

!= a l l ( F i g *  2 ) . T h e  i n c rea s ed u s e  o f  i n s e c t s  th rou g h  t h E s u rr:r�ie t vJ c. s  

att ri b u t e d  t o  g reate r a v a i l a b i l i ty ,  a n d  h i g h  � � e  wa s s u s t a i n e d  i n  : h e  

E a r 1 y F a l l d i e t  by g re a t e r  h o u rl y �o v��e nts  b ;  bea rs a n d  con t i n u e d  

a va i l a b il i ty o f  i n s e c ts . 

i rnal 1:1a t e r i a l  a rco u r t e d  t o l l  

a r: �  3 ,  pe.ges  ?0  and  

c i E t  o f  t ea rs ' ' f"', l j Y'I "'  )"' I"" � ·  ..... l ; . ; ·..;. 



F i g u re 8 .  B i we ek l y  u s e  o f  an i m a l  mate r i a l  b y  b l a c k  b e a rs 
i n  the GSMN P , 1 97 6  a n d  1 9 7 7 .  
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e x t en s i ve l y  t h a n  ma�m� l s  fo r feed . The s e  f i n d i n gs c o n c � r red ge n e ra l l y  

w i th ot h e r  s t ud i e s . The re 'tie re , hcVIe ve r , s e a s o n a l  o r  un u s u a l  except i ons . 

Muri e ( 1 93 7 )  fo und th at 58 of 6 4  s c a ts were compri s e d  en t i re l y  o f  

i n s e c t  rema i n s d u r i n g  a s umme r when c r i c k e t s  a n d  g ra s s h o pp e rs we re 

u n u s u a l l y  a b u n d a n t .  C h a t e l a� n ( 1 950 )  r e p o l·ted t h a t  marrma 1 s  we re 

u s u a l l y  u n i �p c rt a n t  to b l a c k  b e a rs i n  Al a s k a 3 b u t  beca�e i mport a n t  

wh e n  i n s ect u t i l i z a t i cn w a s  l o� .  S p ence r ( 1 9 6 1 ) wro te th a t  carri on 

w a s  t h e  mo s t  i rnp o r t a n t  an i mal ccmp onen t  of t h e  f a l l d i e t  o f  b e a rs i n  

Ma i n e , and  i t  \.;a s  n o t e d  the re we re fe;l/ oth e r  ma r11'::a l  rema i ns ,  

Of a l l i n sects c o n s umed by b l a c k  b e a r s  i n  the P a rk , wh i ch 

a :.:o u n t e d  o f  the  tota 1 d i e t s  mc s t  �e re un i de n ti fi e d .  A n t s  

( Formi c i da E )  � e re found  i n  1 9  c ompos i s a n d  comp r i s e d  1 Wood 

�� - ch n �  f 0 rth o "� e �� ) 1 '.J c:1 1 ._. - \ ,; I :  !"' .,.  f tl 1 , i n  3 c omp os i t es , we re 1 Y e l l Ovl j a c kets  

a n d  beetl e s  ( C s 1 e o ote �a ) we re 3� o f  t�e  i n s e ��s and  w e r e  fo un d i n  4 

c ompos i t; ::;s . nc:gs;ots  ( D i p t e ra )  v;e r8 i n f re q u en t l y en c o un t e ted . cd 1 d  on l y  

h a v e b e e n  d e o os i te 

i n  s c a t s  a1 re a dy an the g ro u n d . � o  o the r i n s e c t  l a r vae  we re s e e n . 

Appa re � t l y  � e ars c o n s ume d an ts mo s t  f recu e n t l y �  b u t  or l y  i r  s �a l l 

amou n t s . Y e l l ow j a ckets  a n d  wood roa c h e s  we re e n  l e s s  fre c �ent 1 y 2 

b u t ;r,a de l a rg 2 r  rr:e a l s t  On l J' i n freq u e n t: , sr:�a 1 1 rre a 1 s \·;e re mc, l� (! c f  

b e e t l e s � 

found s rrcst ( � .. ) �de re r: o t  i 

i t c: t a i : e c 



., ,, u:.. 

( P r "''" ' 'cr· 1 o ·� r.·r ·;· \ \,.1 \... • ' I I .., .J J -�- --- E u rope an w i l d  h o g , ·..:ood c h u c k , and b l a c k  

\�h i l e  n:c s t  e n c o un t e r; o f  bea r h a i r i n  s c a t s  vve t.:: a :: t ri b u t e d  t ::;  

g roomi n g , i t  w a s  re cogn i z ed t h a t  bl ack b e a rs may p ra c t i ce can n i b a l i s m .  

Du r i n g 1 9 76 , 2 b e a rs hel d i n  s n a re s  we re k i l l e d by o th e r  b e a rs . 

1t1a s  pa r t i a l l y c o n s ume d  \•:h i l e  s t i l l  i n  t h e  s n a re .  Th e o the r \'la s  

c a r r i ed  away , p re s uma b l y  b y  the be ar t h a t  k i l l e d i t , a fter a 

re s e a rc h e r  removed the d e a d  an i rr:a 'i f rom t h e  trap ) and t h e  res e a rc h e r· 

d e p a rted fo r a p pr0x � mat e l y  2 h o u rs . I t  was b e l i e ved  t h a t  both 

an i ma l s were k i 1 1 e d i n  acts o f  a g g re s s i o n ra t h e r  than p re d a t i o n ) end 

c o n s umpt i o n w a s  a n  a ct o f  o p p o rt un i ty .  

The maj o r  rol e o f  an i mal  ma t e r i a l  i n  t h e  di e t  o f  b l a c k  b e ars  

i s  a p rotei n s u p p 1 ern e n t  to t h e  pl a n t  fo o d s  that  fo rrne d the b u l k G f  

the di et . P ro t e i n  con t e n t  o f  i n s e c t s  r a n g e s  from 2 7� i n  l a rva 

( Beck an d Beck 1 9 5 5 )  t o  55� i n  a n t s  ( S outhwood 1 97 3 ) ; b o th fi gu re s  

w e re conputed on a d ry we i gh t  b a s i s .  Ma�ma 1 s  conta i n  a n  even  g re a  r 

p ropo r t i c n  of p rote i n ,  a ve ra g i n g  o f  d ry mat t e r ( Mea l ey 1 9 75 ) . 

Al thou gh  p ro t e i n s i n  the  d i e t  may be u s e d  f o r  e n e rgy as we 1 1 a s  fo r 

i n co rpora t i o G  i n  o t h e r  body p rote i n s , i t  i s  be l i e ved t h a t  the prote i n s 

of an i ma l  o r i g i n a re u s e d fo r the l a t t e r  p u rpos e beca u s e  t h e re i s  a 

l a c k  o f  � i gh a ua l i c ro t e i G s  i n  th e di e t  from o t h e r s o u rc e s . 

O t h � r  Foods . - -T h e re we re 3 o t n e r p l a n t  feed 1 

i n  smal l q u a n t i t i e s  d u r i n g  :h e pres e n t  s t u dy t h a t  �e ri t d i s c u s s i o � } 

N v s s a  s v l v a t i ca ) , a n d  bee c h . Gra  --- �----· co n o t  a p  3 r  

t �) J 2  1 v e ry i rnpo r t a n t  cor: s "t i t u e n t  : n  

p a rt o f  t h e i r r a n  d o n l y  ::1 



t race l e ve l of u t i l i z at i o n i n  Fl o r i da . I n  Vi r g i � i a  g rape s we re 

of tha fa l l  d i e t ( C o t t �rn et a l . 1 9 39 ) , a n d  Bennett ! t a l . ( 1 9 4 3 )  

7 3  

re p o rted t h a t  gra p e s  · we re c f  the fal l d i e t  of be a rs i n  P e n nsyl v a n i a .  

B l a c k  g um i s  un i mp o rt a n t  i n  the P a rk , but i s  the mo s t  e x t e n s i ve l y  u s e d  

fa l l foo d  i n  n o rth eas t e rn ( H a rdy 1 97 4 )  a n d  s o u t h e a s t e r n  ( L a n d e rs 

e t  a l . 1 9 79 ) N o rth C a ro l i n a .  

B o t h  g r a pes an d b l ack  g u m  re pre s e n t  s ou rc es o f  e n e rgy t o  b l a ck 

b e a r s , be i n g  h i g h i n  c arb ohy d rates an d l ow i n  prote i n  a n d  fi b e r  

( W a i n i o  a n d  F o rb e s  1 9 4 1 , L a n d e rs e t  al , 1 979 ) . L i k€ a c o rn s , b o t h  o f  

th e s e  fo ods a re c orrp or. en t s o f  the E a r l y  o r  Late Fa l l  d i e t  a n d  a re 

s ubj e c t  t o  v a r i ab l e  y i el d .  I n  yea rs of g r a pe o r  bl a c k  gum a b u n d an c e . 

the s e  f ru i t s may a c t  as a s ubs t i tute fo r a c o rn s  when the a co rn c rop i s  

po 0 1� .  L a n d e rs e t  a l . ( 1 9 7 9 )  fou n d  th a t  a c o rn s and  b l a c k  gum w e re 

s c a r c e  i n  a l t e rn ate ye a rs a n d  u t i l i z a t i o n o f  o n e  of t h e s e  fo ods  

c omp e n sated  for a s c a rc i ty o f  the ot he r . I n  ea s t e rn Te n n es se e th e 

1 9 7 3  a c o rn y i e l d w a s  rated p oo r  ( Te n n e s s ee � i l d l i fe Re s ou r c e s  A ge n cy 

1 9 7 9 ) , a nd  many l o c a l  re s i den t s  and  s e ve ra l  b i o l o g i s ts a g re e d  th a t  t h e  

g rape c ro p  via s  more ab u n d a n t  t ha n  c o u l d be re men1be red i n  pa s t  y e a r s . 

Be c: x  s c ats col l e c t e d  d u r i n g  the  fa l l o f  1 9 78 s h O\'ie d a h e a vy ut i l i z a t i o:� 

o f  g r a p e s  by bea rs i n  E a s t  Tenne s s e e . 

Of 7 ra d i o - t a g ge d  b e a rs t h a t  1ve re vi e\4e d i:1 t h e i r vJ i n t e r  d e n  

i n  t h e  wi n t e r  o f  1 9 78- 7 9 , a l l a p p e  fa t a n d  i n  good con d i t i o n .  

T h i s gocd c o n d i t i o n a ft e r  a n  a c o rn c ro p  s h o rt a g e  i l l u s t ra t e s  + a t  

b e ars  may e f fe ct i ve l y  u t i l i ze a l t e rn a t e  foods 

s u ffi c i e n t  q u a n t i t i e s .  

at a rc a va i l a b l e  i n  

B e e � h n u t s  a re i mp o r t a n t  foo d s  o r  b l a c k  b � ars  i r  t h e  n o rt h e a s  rr 



U n i te d  S ta te s . Beech w �: s  C'Je r 3:y; o f  the fa. 1 1 d i e t o f  b e a rs i n  

7 4  

P e n n sy l van i a  ( Se n ne tt  et a l . 1 943 ) a n d  Mct i n e  ( S pen cer  1 9 6 1 ) .  Beechn uts 

\ve re i mp o r't an t  i n  the GS i·1N P ( BeemarJ 1 97 1 ) d u r i n g  the fa l l )  but t h i s  

was p rob abl y o n l y  at h i gh a l ti t u d e s . Mos t o f  t h e  be e c h  fo re s t  i n  the 

P a rk was , h owe ve r 1  ex c l uded from the  p re s e n t  s tudy . 

N u t ri t i on a l  V a l ue of S ea s on a l  Di e t s  

The ,·, ut ri t i c n a l  '/a l ue o f  s e a s o n a l  d i e ts w a s  c a l c J 1 a t e d  from 

p rot ei n and  fi b e r  co n tent of i n d i v i d u a l  food i t ems and  the p roport i o n 

o f  t h o s e  foo d  i t ems i n  e a ch  s e a s o n a l  di e t . T h e  c rude p rote i n  c o n t e � t  

o f  t h e  E a r l y  S p r i n g  d i e t  w a s  h i ghest ( 2 1 . 3� ) ; L at e  S p r i n g  ( 1 6 .  \ 
j , 

-
� '] I"" ' ' f 1 A 3°' \ 1 ,� ( 'J "" r '"' \ ' • .1. • t 

, • t d t a r  y r a 1 1 \ , .. . ,o 1 , a n a  .) U il'rr:e r c. . o;:.· J C l e �,.. s \ve re 1 n  e rrr:e cl1 a e ;  a n  

+ Ll f'>  Lat e ::: :. 1. ,,· d. ,· et' f\ 9 . 7  \ w "' - l o• • 1· n ··· ro te ' n  , .,. ;'\ o' ,1 e 1 7 )  � I  - y I 1.< • I c. :::. ,., i-' • ' \ I '-· • I f  the d i et 

th e n c o u r a ge s  h e a l thy g rowth i n  b e a rs m u s t  con ta i n  about l c r ude 

p rote i n  ( Wackernag2 l 1 96 1 ) ,  i t  appe a rs t h a t g rowth o f  b e a rs i n  the 

GSMN P  o c c u rs f rcm E a r l y  S p ri n g  th rou g h  E a r l y Fa l l . S u c h  a l cn g  ce ri o d  

o f  g rowth , howe ve r ,  i s  not b e l i e ve d  to oc c u r . 

I t  i s  re c::�gni  z e d  t h a t  h e a l thy g rO\·J th r·e q u i  re s not  o n l y  a n  

a de q u a t e  q u a n t 1 ty p rot ei n i n  the  d i e t , b u t  a l s c  the re � u s t  b e  a 

b a l ance of e s s e n t i a l  am i n o  ac i d s i n  the p rote i n .  P rote i n s from g ree n 

p l an t s  t e n d  t o  l ac k  c e r t a i n  es s e n t i a l e mi n o  aci d s  and a r e , t h e re fo re � 

t e rme d  ': l ow r, i o l ogi c a l  v a l u e "  p ro t e i n s . G n cr.:  the arn� n o  a c i d i n  

s h o r t e s t s u p p l y  i s  depl e t a d , rema i n i n g ami n o  a c i d s  a re dea � i n i z ed a n d  

u s e d  c. s  fe e d  e n e rsy rat t e r �h a n  s t ruct u t£11 c orr:ro nen t s  ( Cran, ptcn and 

He r r i  s l ::l \ 
� '  . 



T ab l e 1 7 .  C rude p ro te i n a n d  ac i d  d e t e rg e n t  f i b e r  c on t en t of t h e  
s e a s on a l  di e t s of b l ack be a rs i n  t h e  GSMN P , 1 9 76 a n d  1 9 7 7 . 

C om�o s i ti on ( �e rc e n t age of d r,l ma t t e r  2 

D i e t  C ru d e  p rot e i n  ADF 

E a r l y  s p r i n g  2 1 . 3  30 . 3  

L at e  s p r i ng 1 6 . 9  24 . 6  

Summe r 1 2 . 6  2 3 . 4  

E a r l y fal l 1 4 . 3 1 7 . 7  

Late fa 1 1  9 . 7  7 . 5  

7 5  



deri v e d  

from gra s s <: s  an d o-the r he r b a c e o u s  ma -ce ri a 1 anc  i s ,  t h e re fo re � o f  l m<� 

b i o l o g i c a l  v a l ue . I n  a d d i t i o n , t h e  h i g h fi r c o n te n t  of th i s  d i e t  

u n doub t e d l y  p re ve n t s  t he extra c t i o n o f  much o f  the e n e rgy con ta i n e d  

i n  food i tems . Th e n u t ri t i o n a l  va l ue �  t h e re fo re , of t h e  E a r l y  S p r i n g 

7 6  

d i e t  i s  l ow .  As a re s ul t the re i s  a t e n dency fo r t e a r s  ta  l o s e  we i ght 

( Be eman 1 9 7 5 )  b e c a u s e  fa t rg s e rve s a re b e i n g  depl e te d , a n d  l i t t l e .  i f  

any , s t ru c t u ra l  g r ow th o c : u r s . 

L a t e  S o r i n1. - - Wh i l e  he rba ceous mat e r i a l  c omp ri s e d  a p p rox i ma t e l y  

h a l f of the Late S p ri n g  d i et , t h e  p ro p o rt i 0n of a n i ma l  rra t e r i u1  ro s e  

from i n  E a r l y S p ri n g  to  o v e r  1 0% .  The res ul t w a s  a decrease i n  

fi b e r ,  a n d  �n i n c re�s e d  a ve i l eb i l i ty o f  o r: : e i n .  I n  addi t i on ,  t h e  

p rote i ns from a n i �a l  rn a  ri a l  a r e o f  h i gh b i o l o g i c a l  v a l ue � a n d  

the re fo re , c o n d u c i ve t o  g r �wth . 

A d e c re a s e  i n  t h e  p rote i n  c o n t e n t  a s  we l l a s  the fi b e r  c o n te n t  

from t h e  E a r l y  S p r i n g  d i e t s u gg e s t s  that a h i g h l e v e l  of a v a i l 2 h l e 

ene rgy i n  the  fo rm o f  c a rbohyd rat e s  i s  i n  t h e  L a t e  S p r i n g  d i  Th i s  

c a rbohyd rate c o n t e n t  i s  5 t t r i b u t e d  t o  the u s e  <;, p ri n g  fru i ts .  

re s u l t ,  b e a rs p rob a b l y  make a t ran s i t i on from a n e s a t i ve to a pos i t i v e 

e n e rgy b a l arce l a t e  i n  the  s p r i n g  a n d  may s t a rt to  ga i n  we i gh t . 

T h e  i n c re a s e  of h i gh b i o l o g i c a i  Vi1 l u e p rot '2 � n s i n  the d i e t  

a s � and po s s i b l y i n s t e a d  o f �  i n creas i n g  fat  res e r ve s .  

� h a � ge �ro� the  L a te S p r i n g  tc the  s � �me r pa tte r� 

of food J 3 e  re s u l � s  i n  a d e c r�a s c  i n  c o n s u�pt i on o f  � b 2 c e o u �  



7 7  

ma te ri a l  a n d  a n  i n c re a s e  1 n  cons ump ti o n  o f  fru i t s . The u t i l i z at i on o f  

a n i ma l  ma te r i a l  rem n i n e d  abo u t  1 0� o f  th� d i e t  a n d  pro v i des  a�equate 

p rote i n  wi t h  a good b a l a n c a  o f  e s s e nt i a l  ami n o  a c i ds req u i red t o  

s u s t a i n g rowth . 

The f i b e r  c o n tent of the  S u m�e r d i e t  was on l y  s l i gh t l y  l owe r 

t h an th a t  o f  L a t e  S p ri n ]  and re fl e c ts the ma ny s ee d s  fo und  i n  the 

fru i t s that c cr:-:� ri s e  the b u l k of s • .zrnm e r  f o od s . The h ·J g h ut i l i z at i o n 

o f  f ru i t s  i n  t h e  S u;nrr:e :- d i e t  p r o v i  des much ene rgy ·j n t h e  fo rm o f  

rea d i l y  a va i l a b l e c a rb ohyd r a te s .  

The S umme r d i e t  i s  h i g h i n  a v a i l a b l e e n e rgy a n d  c o n t a i n s  an 

a de q u a t e  l e ve l of h i gh q u a l i ty p rotei n .  The re fo re , b e a rs i n  the P a r k  

e xh i b i t s t ruc t u r a l  grow �h a c comp any i n g  t h e  i n c reas e i n  we i gh t  d u ri n g  

+-,.n·,. e s u r·"'""l!> '' r'� po rt » rl  h "  P :z. c·n a o-;  r 1 O] C:, )  r · · � l . _ i r,.,. ... _ ,.4 i.J ,.l ..... ..... ._ t , !  t .  \ �· ""' • 

�a rl y  Fall· - -Al t�1 0 ug h  d i f fr; re n t  fru i t s vie :-e con s ur:�ed i n  t h e  

E a r l y  F a l l d i  c oP:pa red to t h a t  o f  Surrrne r ,  n ut ti t i o n a 1  v a b e  of t h e  

d i e t s  � s  s i m i l a r .  F i b er content 1 s  l owe r i n  E a r l y Fa l l ,  1 7 . T� 

c ompa re d  to 2 3 . 4 � i n  S un�e r ,  b u t  th i s  �ecre a s e  i s  a ttri b uted  to t h e  

u :.> e  o f  ;:u1 p a n d  s k i n  on l y  o f  c h e rry i n  c e l c u 1 a t i on rat h e r  th an a (: t u a 1 

d i e t a t·y d i ffe ren c e s . 

P ro te i n s fer g row th an d ca rbohy d r a te s  fo r e n e rgy u s e  a re 

p ro v i d by the  E a r l y  F a l l di e t � a n d  b e a r s  p rc t a b l y  con ti n ue 

i n c re a s -i r g \:e i gh t  a n d  g ro;-'l i n -� s t rli c t u ra l l y  1•1h l1 e  1; h e :> e  

c c c u r  d u r i n g  fa l l ( B ee r�an ;; I 
--- } � u r � n g 

a r e rade pc s s � b 1 e  t h e  h i gn � t i l 1 z a t i o n  o f  a : c r n �  1 �  

r i  



d i e �  a � d  p robab l y  re fl e ct on l y  i n c r2 a s e s  i n  fat re s e rves . 

T h e  p rote i n  a n d  fi b e r  conte n t  o f  t h e  L a t e  Fal l d i e t ( 9 .  a n d  

7 . 5 % ,  re s pe c t i ve l y )  a re t h e  l owe s t  recorded f o r  any d i e t . Th e re fo re , 

t h e  l e ve l  of ene rgy -s uppl y i n g n ut r i e n ts , fa ts o r  c a rb ohyd ra te s , i s  

h i g h .  F a t  c o n te n t i n  wh i te o a k s  a n d  c h e s t n ut o.a ks i s  l ow wh i l e t h a t  

o f  r e d  oaks i s  mod e ra t e l y  h i g h  ( W a i n i o  a n d  Forb e s  1 9 4 1 ) .  As a 

re s u l t .  much ene rgy i s  avai l ab l e  t o b ea rs c o n s um i n g  L a t e  F a l l foods , 

a n d  ra p i d  we i gh t  gai n s  a re pos s i b l e .  

I t  may b e  advan t a ge o u s  fo r s t ru c t u r a l  g rowth o f  b e a r s t o  cea s e  

duri r. g  t h i s  p re ·· d en n i n g p e r i 0 d .  E n e r gy u t i l i z e d  f o r  g ro'.-t t h  o f  bones � 

mu s c l e ,  a n d  i n t e rn a l  o rg a n s  i s  n o  l on g e r  a va i l a b l e  to i n c re a s e  t h e  

f a t  re s e rve s t h a t  p ro v i d e  e n e rgy d � r i n g  the  wi n t e r  de n n i n g ps ri od 

and t h e  n e g a t i ve fora g i n g  peri o d  o f  the s p r i ng . 

Grov1th s u s t a i n e d  by on l y 3 s ea s o n a 1  d i et s  do e s n o t  il p ::; l y  to 

n ewb o rn c ub s . T h e s e  an i ma l s  i n c re a s e  i n  we i gh t a s  we l l  as e xh i b i t 

s t r uc t u r al g rowt h d u r i n g  th e l a t te r port i on o f  the d en n i n g p e ri od 

a n d  � !i  e a rl y  s p r i n g •.·1h en rGo s t  b e a rs e x p e r i e n c e  the n e g at i ve fo ra g i n g 

• ,.! pe n O u .  Fa t s  a n d  p rct. G i n s  i n  t h e i r mo the r ' s  mi l k  accoun t fo t' the  

a v a i l ab i l i ty o f  n ut r i ents  for growth d u r i n g t h e  pe ri ods wh e n  other  

b e a rs a re l c s i n g  we i g h t .  I t  i s  not known whe the r c u b s  c o n t i n u e 

s t ru c t u r a l  g rowth d ur i n g  th e i r fi r s t  L a t e  F a l l d i e t , b u t  i t  i s  

b e l i e v e r.:  th at th c:y $ 1 i 

i n c re as i n g f � t  rese rves 

a c o rn s  i n  t h e  GSMN P .  

o l  r b e a rs , i n c rea s e  w e i g h t  on l y  by 

ri n g  t h e  t i me whe n  bea rs c o n s ume mo s t l y  

,.� / 0  

T o  s u s t a i n  mi l k  fl ow ,  1 a ct a t i n g  fema l es p rob a b l y req u i r e  a h i g h 

p ra te � ,  cc� t e n t  i n  t h e  � a r l y  S p r i n g  � i e t 1 n  a d d i t i on to the s e 3 s c n a l  



d i ets i n  wh i c h p rot e i n content  i s  u s u a l 1 y  h i g h .  E�en wi th a h i gh e r  

p r o t e i n  i n t a ke i n  a l l s eas o n s du r i n g  wh i c h l ac t a t i o n  o c c u rs , body 

prote i ns a re p rob a b l y  u t i l i z ed du r i n g m i l k  p roducti o n , wh i ch may 

res u l t i n  det e ri o ra t i o n o f  mu s c l e t i s s u e . As a re s u l t , the p rote i �  

re q u i reme n t  d u r i n g L a t e  Fal l i s  p robab l y  h i gher for fema l e s  w i t h c u b s  
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t h a n  fo r o t he r  b e ars bec a us e th i s  �us c l e t i s s u e  mu s t  be re p l a c e d . T h e  

a d d i 'c i ·J n a } p rot e i n req u ·1 re m.£: n t  fo r fema l e s �1 i t h c ub s  necas s "it a te:: a 

much h i gher fo rag i n g  e ffort by t he s e  an i ma l s and  p ro b ab l y  ex pl a i n s 

the h i gh l e ve l o f  act i vi ty exhi b i t e d  by fema l e b e a rs w i th cub s duri n g  

al l s e a s o n s  e x c e p t  wi n t e r  ( G a rs h e 1 1 s  1 9 78 ) . 

E v a l u a t i o n  of t h e  S c a t  A n a l y s i s  Tec h n i que 

On l y  s amp l i n g  of compos i te s  was u s e d  for s c a t  a n a l y s i s  duri n g  

t h i s s t u�y ;  t h e re fore , n o  b a s i s exi s t s for d i re c t  c omp a ri s o n  t o  t he 

l'e s u l t s  ob ta i ned by h a n d  s 2 pa ra t i on of each s ca t .  S ampl i n g  i n d i v i dual  

s c a ts 1 howev� r ,  w a s  us to dete rmi n e  food h a b i ts of b l a c k  b e a r s  

( H a rdy l 9 i4 )  and  c oy o t e s ( J o h n s on a n d  H an s u. 1 9 7 7 ) : San :pl i n g  

c ompo s i te s  of s c � t s  w a s  u s e d  s u c c e s s f� l l y t o  d e t e rmi ne food s c o n s umed 

by h oa ry ma rmo ts r u a .,  s· e ,, 1 9 7 r.; ) \ I I · � ' · "-'" • Th e re i s  a ge r e ra 1  a g �eeme n t  o f  

fo od u t i i ·i z a t i c n fo und i n  th i s  s t udy a n d  t h a t  re p o r t e d  by Beeman 

and Pel ton ( 1 9 77 ) w h i ch was dete rmi n e d  us i n g a h a n d  s e pa ra t i o n meth od . 

Samp l i n g comp os i tes  wa s ra pi d ;  comp os i tes c o n t a i n i n g a s  ma ny a s  

2 5  s c a t s  v!e re an al y z e d  i n  20 -30 mi n o n c E: � d e n t i f i c a t b n  o f  food i tcrrs 

1va s  l e a r ned . Prepara : i on c f  s c a t s  f.::: r c: n a 1 ys i s  re o u i re d  u s e  on 1 y  

a S i7!a l 1 port i o n o f  r.;o s t s c a t s  (; n u 1tJ 5 '3 , th: n: fo ;e ) :;--uc h e a s i s r  and  

fa s �e r  : h a n  p r e p a r i n g  e n t i re s c ats  r h a n d  s e para t i o n .  



The re we re p os s i b l e d i s a d v a n t a  ,. t ,, 
::> •• v ch n i q u e , b u t  i t  w a s  

fe l t  th e s e '.\e re n e � l i g i b 1 e .  r·1arr.ma l remai n s  \·J� re mos t l y  h a i r ,  a r: d  

h a i r s e p a rat e s  eas i l y an d Vta s  fo u n d  i n  �any qu a d rats e ven v1h e n  on l y  

o f  ma ny s cats i n  a cmnpos i t e c o n t a i n ed h a i r ;  t h e re fo rl?. , mcmm a l  rema i n s 

1::ay h a v e  e n  o v e r-e s t i mate d . I n c i d e n c e  o f  mamma l rema i n s  i n  t h e  

p re s e n t  s t udy we re comp a rab l e ,  h owe ve r ,  to mo s t  o t h e r s tu d i e s . 

I d e n t i fi c a t i o n of i n s ect  f ragrne n t s  a n d  ma�ma l h a i r was di ffi c u l t 

i n  t h i s s t u dy b e c a u s e  mos t  i n s e c t  remai n s  we re t i ny body fragme n t s , and  

ma ny s i n gl e h a i rs we re fo u n d .  B o t h  o f  these  i t ems wer� vi rtu a l l y  

i mp os s i b l e  t o  i de n t i fy 'ti l t h confi dence . I t  i s  fe l t ,  h ov1e ve r , t h a t  

t h i s l a ck o f  i de n t i f i c at i o n i n  the p r es e n t  s t u dy i s  a s ma 1 1  p ro bl em 

b e c a u s e  ·i t h a s  we l l  d o c ume n t e d  tha t s o c i a l  i n s e c t s , a n t s , 

b e et 1 e s ,  ye 1 1 ow j a c k e t s , e t c . , fo rn1 t he b u l k o f  an i ma l  rna te ti al ·i n 

the d i e t s o f  b ears i n  rro s t  i' e g ·i ons o f  the c o u n t ry ( S p e n c e r  ·! 961 , �· . 

j 1 s 

1 9 6 1 , Poe 1 ke r  c.nd  ii a tti'J e i 1 1 9 7 3 t B eer::a n  ar.d ?e 1 tor: 1 9 7 7 , L a n ders c. 1  

1 9 79 , a n d  e t h e rs ) .  I n  a d d i ti c n , b l a c k  bear s a re ge r e ra l l y  s c ave n g e r s 

rathe r t h a n  p r� d a t o rs ; t h� rG fo re ) the s p e c i es o f  mamma l fou n d  i n  t h e  

d � e t  matte rs l i tt l e .  

U n dou b t ed l y . �any t race c ompon e n t s  o f  the d i e t we re m i s s e a  

d u r i n g  a n a l y s i s .  Th i s ,  howeve r ,  i s  ccn s i d e a bene fi t b e ca�s e 

t ra c e  i tems t a k e mu ch l on g e r  to i den t i fy a n d  co n t r i b u te v e ry 1 i t tl e 

to the  d i e t o f  b e a r s i n  t h e  P a rk . 

I n  1 i g h t  o f  * h p at, 0 \1 2 , i t  1 s i +  t h a t  s arr,p1  i n g s c a t  c o:1:pcs i {... • 1 - o \.  

� s  a fa s t  r:. ;; d  re:l  i a b 1 e :::e t h o d  t o  d e te �·mi n e  the  b a s i c  �;at  t e rns  o f  

fc-od t i 1 -i z a t i o n  d e t e r n i  n o t �  c r, 

i r em8 �ts a n d  r u t r i t 1 o � a  re q u i re�e nts  ; l requ i re c:on t i n 

e v a u .: t i o n o �  c h a J i  o f  b : ack  b e a t s . 

s 



V .  C ON CLUS I ONS 

Ma j o r  food i tems c c n s u me d  by b l a c k  bea rs i n  the GSMN P  we re 

d i v i ded i n to 6 categori e s : h e rb a c e o u s  ma t e ri a l ; s p ri n g  frui ts , 

i n c l ud i n g  s q uawroot and s e rvi cebe r ry ;  s h ru b - b o rn e  s o f t  ma s t , 

i n c l u d i n g  b i a ck b e r ry ,  h uc k i e b e r ry ,  a n d  b i ue b e rry ; t :"e e - b o rn e  soft 

rna s t , i n c l ud i n g  b l a c k  che rl�y . fi re che rry ,  and s a s s a fras ; h a rd rnas t �  

i n c l u d i n g  o n l y  a c o rns ; a n d  a n i ma l  ma t e ri a l , i n c l ud i n g  i n s ec t s  a n d  

mamma l s .  

Ove r  80% o f  the a n n u a l  d i e t  c f  b l a c k  be a r s i n  the P a rk wJ s 

c omp ri s e d  o f  an t focds . In � ects  we r e  t h e  maj o r  a n i mal food wh i l e  

mamma l s  we re on l y  of m i n o r  i mpo r t a nce . 

B a s e d  en cc�p os i t i o n o f  t h e  di e t , the re �e re 5 s e a s on a l  

p a t t e rn s  o f  food uti l i z a t i o n d i s p l ayed by a r s  i n  t he P a r k . E a ch 

pa ttern was k eye d a s i n g l e c a tegory o f  fo o d  i t ems . T h e  E a rl y  

S p r i n g  d i e t  wa s key e d  by h e rb a ce o u s  mate ri a l  wh i c h accou n t e d  fo r ove r 

90% of  t h i s d i e t .  Ut i l i z a t i o n o f  an i mal ma t e ri a l  was l ow ,  acc ount i n g 

for  o n l y  o f  the d i e t .  

I n  the Late S p r i n g  pat t e rn s p r i r g  f ru i ts ( 30% ) we re t h e  �ey 

cor.pon e '1 t . P. e rb a cecus  rr:a t e r i  a 1 d ro p p e d  tc. 1 e s s  t h a n  so;� of the ci �i:. 

I n  the l a t t e r  p ort i on of the t i me i n t erva l d � r i n g  wh i ch b e a rs 

d i s p i ayed the  L a t .:: Spri n g  �attern , s h r u b - b o rn e  s o f t  ;na s t  \'l a s ut i l i z 

s l i g h t l y .  Tr•e u s e of an ) iJ a l  n a t e ri a l , :ros t 1 y  i n s e c t s , i n creased  to 

o v e r· 1 o f  thf; d i et . 

I n  1 9 ' 6  s q ua�rcot w a s  t h e  on l y  s p ri n g  fru i t  cons u �e d  wh i l e  b o th 

8 i  



s e r v i c ebe rry i s  p re fe r rt: d  \vh e n  • .L.. • • � ' "' : '- 1 s  a. v a 1 U l D : e .  
S h rub - bo rn e  s o ft ma s t  k ey e d  t h e  S umrrer p a t t e rn , a c c o u n t i n g  fc 1 

ov e r  60% o f  the a � e t .  U s s  of he r b a c e o u s  mate ri a l  w a s  u n i mp o rt a n t .  

T r e e - b o rn e  s oft !Jia s t  a p p e a r e d  i r. t h e  S u mm e r  d i e t , o u t  v;a s  r. o t  u t i  1 i z e d  
h e a v i l y ( l e s s  t h an 5% ) . An ima l ma t e r i a l  rema i n e d  j u s t  ov e r  1 0 %  o f  t h e  

d i e t .  

8 1  a c k b e r ry 1·1 a s  the IT'o s t  i iilpo r t a n t  fru i t o f  t h e  S u rr:me r d i e t  
th ro u g h o u t  rT:o s t  o f  U�e s t u dy ;  h owe 'Je r ,  i n  the H a n n a h  nou n ta i n  reg i on 
a l mos t n o  b l a c k b e rry -..:as  e a t e n , a n d  h u ck l e b e n-y v n s  t h e  mos t i mp o r·t a. n t  
i te m .  B l ue b e r ry gene ra l l y a p pe a re d  i n  c ompos i te s  c o n t a i n i n g h �: c k l  c b e r ry � 

b u t  w a s  at a m u c h  l ow 2 r  l e ve l o f  u t i l i z at i o n .  
Wh i l e  i t  was th e key category o f  t h e  E a r l y  F a l l p a t t e rn , 

t re e -bo rn e  s o ft mas t a c c o u n t e d  fo r o n l y  2 8% n f  t h e  d i e t . H e rb a c e o us 
ma t e ri a l  rema i n e d  a n  u n i m p o r t a n t  c ompon e n t , a � d  s h ru b - b o r n e  s o f t  m� s t  
de c re a s e d  t o  l e s s  t h a n  20% . Ac o r n s  a p pe a re d  i n  t h e  d i e t ,  b u t  w e re 

on l y  s l i gh t l y  u ti l i z e d .  Co� s umpt i o n o f  an i ma l  m a t e r i a l  ros e t o  i ts 
h i gh e s t  1 e vel  ( a l r�os t 2 0 iS )  i n  the t: a r 1 y  F a 1 1 d i e t , a n d  t h i s  h i g h 

u t i l i z a t i o n w a s  a t t r i b u t e d  to i n c re a s ed h o u r l y mo veme n t s  by b e a rs 

w h e r  i n s e ct s  w e re a c t i v e  a n d  a va i l a b l e .  
B l a c k c r, e r r y v: c. s .. . + ' . ' � . '" . ... n e  mos  ... 1 m p o r t a r -.:  1 ru E  ; n  t h e  k ey c a te ;; o r-y 

o f  t h e  E a r l y  F a l l d i e t .  S a s s a fra s ra n k e d  a d i s t a n t  s e c o n d , a n d  f i re 
ch e r ry w a s  th i rd .  

T he k ey c ompo n e n t  0 �  the L a t e  F a l l d i e t  w a s  h a r d  �a s t ,  wh i c h 

de c re a s e d )  a n d  o t h e r  c a t e g J r i e s  o f  food i � e �s we r e  un i � o c r t a n t .  
T � e  L a t e  F a l l d � e t  � a s  �e l i n e a t e d  on l y  � u r i n g  1 9 7 7 . Th e l a c k  



83 
of a L a t e  F a l l p a t te rn i n  1 9 7 6  s c a t s  i s  a t t r i bu t e d  to t h e  e a r l y  

ces s a t i o n  o f  s c a t  c o l l ec t i o n ,  n ot t o  a l ac k  o f  con s ump t i on o f  a c o rn s  

t h a t  ye a r .  

C on s u�p t i o n o f  a r t i fi c i a l  fo c d s s ga rb a g e \ w a s  u n i mpo r t an t 
d u ri n g  a l l s e a s o n s . I t  was , howev e r ,  p re s e n t  i n  t ra c e  amo u n t s  i n  

a l l s e a s on a l  d i e t s . 

He rb a c eo u s  � a t e ri a l  ·i s h i gh i n  p ro t e i n a n d  fi b e r .  The h i gh 

fi b e r  c o n te n t  p re ve n ts comp l e t e  d i g e s t i o n of t h e s e  foods , a n d  the 
p rote i n  i s  p rob ab l y  of pso r q u a l i ty due to � poor b a l a n c e  of e s s e n t i a l  

ami n o  a c i ds . B e a r s  a re a b l e t o  e x t ra c t  s ome prote i n a n d  o th e r  

n u t r i e n t s  from he rb a c e o u s  �a te r i a l , b u t  t h e  p ro te i n  i s  p r ob a b l y  u s e d  

a s  an e n e rgy s o u rc e , a r d  l i t t l e e n e rgy i s  a va i l 2 b l e .  
T h e  s p ri � g f ru i ts a re h i g h e r  i n  p rote i n  c o n te n t  th an o th e r  

f ru i t s  c o n s u�e d  by b e a rs i n  t h e  P a r k , b u t  t h i s  p ro te i n ,  too � i s  

p robab l y  o f  l ow q u a l i ty a n d  l i ke l y u s e d  fo r e n e rgy . F i b e r  c o n te n t  
i s  mod e ra te , a n d  t h e s e  fru i ts a re c on s i d e r e d  go o d  s o u r c e s  o f  
c a rb o hy d r a t e s . 

T h e  s h rub - b o rne s o ft ma s t  i s  s i mi l a r to the  t re e - b o rn e  s o ft 
m a s t  i n  n u t r i t i o n a l  v a l �e . Soth are e n e rgy �cods  b e i n g  h i g h i n  
c a. rb �"J hy d r a t e s . P ro t e i n  con t e n t  of b i a d b c r ry a n d  c h e r ry 1 s  h i gh ,  

b ut i s  l oc a t e d  w i t h i n t he s e e d  a n d  i s  u r a v a i l a b l e  to b l a c k  t e a rs . 
H a rd m a s t , a c o rn s , 

p rc b ab l y  h i gh l y  d i ge s t i b l e by b l a c k  b e a rs . The  p ro t e i n  a n d  f i be r  
c o n te n t s  a re � e ry l ow .  

An i �J l  �a t e r i a l i s  t h e  p rot e i n s u p p l e �e r t  o f  a l l s e a s o n a l  d i e t s . 
� re u t i l i z e d  to a ,., .... a - .._  .... r"" ':) / ·- -:.:! l. t; '  e ;·: t e n t ,  i7ia:r:r:�a l s  

p ro te i n a n (  l e s s  � i be r ,  



E4 
T h e  E a rl y S p ri n g  d i e t  is  of l ow n u t ri t i o � a l va l u e .  T h e  p ro t e i n  

a va i l a b l e  i s  g e n e ra l l y  o f  1 c;•i b i o l o s i c a l  va l u e ,  a n d  l i t t l e food e ne r gy 

i s  a v a i l a b l e to b e a rs from th i s  d i e t .  As a re s u l t ,  b e a rs e xh i b i t a 

n e g a t i ve fo ra g i n g  p e r i od u n t i l more n u t ri t i o u s  f o o d s  a r e  a v a i l a b l e .  

Du r i n g t h e  p e r i od o f  the L a te S p r i n g  d i e t , b e a rs p ro b a b l y  make 
the t ra n s i t i on t o  a p o s i t i ve e n e rgy b a l a n c e . Crude p ro t e i n i n  t h e  d i e t 

d e c re a s e s from t h e  E a r l y  S p ri n g ,  b u t  m u c h  o f  i t  i s  o f  a n i ma l  o r i g i n an d 

p rob a b l y  o f  h i g h b i o l o gi c a l v a l u e . W i th f i b e r  d e c re a s ed f rom Ear � y  
S p r i n g , tr; e  L ate S p r i n g  d i e t i s  rno re d i ges t i b l e ,  a n d  mo re en ergy i s  
de ri ve d fr:Jm fo oC:s . I t  i s  b e l i e v e d  t h a t  b e a rs b e g i n t o  g ro1v 

s t ru c tu ra l l y  wh i l e  c on s umi n g  t h e  L a t e  S p ri n g  d i e t .  
T h e  n u t r i t i v e  v a l ue o f  t h e  S umme r a n d  E a r l y  F a l l d i e t s  a re 

s i m i l a r .  B o t h  d i e t s  are �c d e ra t e l y  l ow i n  f i b e� a n d  mo d e ra t2 l y  h i gh 
i n  h i g h q u a l i ty p ro t e i n .  S t ru c t u ra l g rowth  p ro b a b l y  a c compa n i es 

i n c re a s i n g we i gh t s wh e n  t he fo o d s  o f  t h e s e  d i e t s  a re e a t e n . 

The L at e F a l l d i e t  i s  ma i n l y  a n  e n e rgy s o u rc e .  B o t h  p rote i n  

an d fi b e r  c o n t e n t  a re l ow ,  wh i l e ca rb o �ydra t e s  a re h i g h .  F a t s  a re 
mod e r a t e l y  h i gh i n  red o a k  ac o rn s . S t r u c t u ra l g rowth may s t Gp i n  l a t e  
fa l l ,  a n d  re p re s e n t s  e n e rgy s to re d  i n  fa t 
re:s e rve s . C e s s s. t i o r o f  s t r u c t u � o. l  gro·�1 t h  to ma x i mi z e  ene rgy s t o t·age 
• 1- '  � r. .• n e  : � ·l i 2 ve d  to be c f  s u r v i v a l  v a : u e .  

B e a r  c u b s  g row d u r i n �  a 1 � 3 e a s o n s  and mu s t  h a ve a d e q u a t e  
p ro t e i n  a r; d  e n e r gy i n  the d i e t .  The i r  r.:o t h e r ' s  mi : k  s u p p l i e s th e s E:  
n u t r 4 e n t s . L a c t a t i o n , h ow e ve r ,  a d d s  t o  t h e  prot e i n a n d  e n e rgy 

req u i re�e � t  o f  a fema l e b e a r ' s d i e t .  I r c re a s e d  f o r a g i n g  by fema l e s 



1 e ve l o f  a c t i v i ty by s e  a n 1 rn a l s i r.  ' . a. :  1 s e a s c n s . 

Sampl i ng s c a t  c ompo s i t es i s  a s a t i s ry me t h o d  to det� rm·i n e  

the  p a t te rn s  of  food u ti l i z at i on of b l a c k  b e a rs . A 1 t h c u g h  c e rt a i n 
p rc b l ems '!. e re Encountere d ,  t he s e  we re mi n e r .  
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b e a r  ( IJ rs u s  a1:1e r i canus ) i n  the  G re a t Smoky r1ou n ta i n s  N at i o n a l  
P a r k . M . S .  The s i s , U n i v .  o f  Ten n e s s e e , Kn o x v i l l e .  9 5  p p . 

MART I N , P . . C . , H .  S .  Z I M ,  a nd A .  L .  N E L S ON . 1 9 5 1 . 
a n d  p l a n t s , a gu i de t o  w i l d l i fe food  h ab i ts .  
I n c . , N ew Y o r k .  5 0 0  p p . 

Ame r i c a n  w i l d l i fe 
Dove r· P ub . , 

, a n d \·! . D .  B ARKLE Y . 1 9 6 1 . S e e d  i de n t i h c a t i on ma nua ·J . ----onTve r s i ty o f  Ca l i fo rn ·i a P re s s , B e rk e l ey an d L o s  J\n g e h ! s . 
2 2 1  p p .  

1·�ATTH E \�S , S . J . K . 1 9 7 7 .  The s e a s o n a l , a l t i t ud i na l , a n d  vege t a t i on a l  
i n c i den c e  o f  b l a c k  be a r s ca ts i n  t h e  Gre a t  Smo ky Moun t a i n s  
N a ti o n a l  P a r k .  M . S .  T h e s i s ,  Un i v . o f  Tennes s e e , Knoxv i l l e . 
89 pp . 

9 0  

MEALEY , S .  P .  1 9 7 5 . The  n at u r a l  focd h ab i t s o f  free ra ng i n g g r i z z l y 
b e a rs i n  Y e l l ow s t o n e  N a t i on a l P a r k . M . S .  The s i s ,  Mo n t an a S tate 
U n i v . ) B cz�.:!Tl a n . i 53 pp . 

ME R R I L L . A .  H .  1 9 5 3 .  B e a rs h am�e r : re �  g rowi n g  i n  C a l i fo rn i a .  
Fo r .  5 1 : 9 28 - 9 2 9 . 

M E S S A G E  F ROM T H E  P RE S I D EN T .  1 90 2 . A re port to the  S e c r� t a ry o f  

, 
1.) .  

A g ri c u l t u re i n  re l ati on t o  t h e  fo re s t s , r i vers a n d  � o u n ta i n s  
o f  t h e  s o u t h e rn A p pa l a ch i a n re g i on .  U . S .  Govt . P r i n t i n g  
0 f f i c e , \·I o. s h i n g t o n  , D . C . 2 0 1 p p . 

�lU R I E , A .  ! 9 37 . S ome food h a b i ts  o f  the b i a c k  b e a r .  J .  iA.amme: l .  
1 8 : 2 3 8 - 2 4 0 . 

NAT I CN AL P ARK S E RV I C E . 1 9 69 . Res o u r c e  � a n a g eme n t  p l an for t h e  G re a t  
Srno ky iviou n t a. i n s :, : a t � o n a 1  P a. r k . Ga t l i nb u rg , T e n n e s s e e , St� c ·� .. .  
I I I .  2 1  pp . 

i� EI·JSGi� , \� . i·1 . 1 9 3 7 .  t'�ar;m a ·! s o n  P.n t i c c.s t i  I s l o n d .  J .  �1 amma l . 1 8 :  

4 3 5 - 44 0 . 

P E L T ON , M .  R . , a n d  G .  M .  B U RGHARDT . 1 9 7 6 . B l a c k  b e A r s  o f  t h e  Smc k i e s . 
!'; a t . H i s to ry 8 5 : 3 4 - 6 3 . 

P I E f< I E LE K ,  �! . ,  a n d  T .  S .  B 'J RT GrL 1 9 7 5 .  A b l a c k  c e ;:.r· p o p u l a t i o n  s t u dy 
i n  n o r t h e rn C a l i fo rn i a .  C a l i f . F i s h  Gar'€ 6 1 : 4 -2 5 .  

P O E L K E R ,  R .  J .  a r. d  H .  D .  H fiRTW E LL . 1 9 7 3 . B l a c k  b e & r  o f  Wa s h i n g ton . 
1 4 . 1 8 0 p �) ,  jJa s h .. S t . Game D e p t .  3 i  o l . S :J l . n o .  

RAD FORC I ;o., E .  > 

V ct s c ;.; l a r  
H . E , :�.H L E � ) a n \� . R .. 8 E L L l 6 8 .. f'! a r 1 u a .i of t h e 
f l o r a  : f  t h e  C a re i r a s . T h e  Un v e rs � ty o f  � o rt h  
P r e s s , C h s. p e l  H i � . 1 1 8.3 p p . 



ROG:: • L .  L .  1 9 7 6 . Effe c t s  of ma s t  a n d  b e rry c r o p  fa ·i 1 ures on 
s u rvi v a l , g rowt h , a n d  re p roduc t i v e  s uc c e s s  of b l a c k  b e a r s . 
Tran s .  iL .1\m .  H i l  d l . a n d  N a t . Res . Con f .  4 1  : 4 3 l -4J 8 .  

S COTT , C .  D . , a n d  M .  R .  PELTON . 1 9 7 5 . S e as o n a l  food h a b i t s o f  t h e  
Eu ro p e a n  w i l d  h o g  i n  t h e  G r e a t  Smo ky Mo u n ta i n s  N a t i on a l  P a rk . 
Proc . SE A s s J c . Gaffie a n d  F i s h  Comm . 29 : 58 5 - 59 3 .  

S E T ON , E .  T .  1 9 5 3 .  L i ve s  c f  game u ·, i ma l s .  V o l . I I , P a rt I .  
C h a r l e s  T .  B ra n fo rd C o . , 5 o s to n . 367 p p .  

SHADLE , .A. . R .  1 9 4 1 . B l a c k  bea rs fee d o n  " h o n eydew1 1  e. n d ma g n c l i a  
l e aves . J .  Ma��a l . 2 2 : 3 2 1 . 

9 1  

SHAN K S , R .  E .  1 9 5 � a .  C l  i r;; a t e s  of the  G re a t  Smo ky �"�ou n t a i  n s . o 1 ogy 
3 5 : 3 54 - 36 1 . 

• 1 95 4b . Re re n ee l i s t o f  n a t i ve p l a n t s i n  the G 
---.,.s-m-ok'y nounta i n s . Botany De p t . , Un i v .  o f  Te n n e s s ee , Kn oxv 'i l 1 e . 

1 4  p p .  mi meo . 
S O I L S U RVE Y . 1 94 5 . vi e r  C o u n ty .  U . S .  De p t .  c f  A g r i c . , Un i v .  T e n n . 

Agri c .  E x p . S t a . , a n d  Te n n . V a l l ey A u t h o r i ty .  2 0 3  p p .  
1 9 5 3 .  

----;;;-9 r ;  r r: >' ') r� ....... • ·- , � .. 

B l cu n t  C o u n ty .  U . S .  D e p t . o f  Ag ri c . , 
S t n . , a n d  Ten n . V a l l ey A u t h o r i ty .  1 1 9 

� n i v .  

S OUTH\·iOOD , T . R . E .  1 9 73 . Th e i n s e c t / p l a r. t  re l i c n s h i p- - a n  
evol u t i o n a ry pe rs pec t i ve . Syrnp . R .  En tornc l . S o c . L o n don 
6 : 3 - 30 .  

Ten n ��  

S P EN R , H , E . , 
Th i rd e d . 

J R .  1 96 1 . The b l a c k  b e a r  a n d  i t s s ta tu s  i n  Ma i n e .  
S ta t e  o f  1/:a i n e Deo t .  o f  I n i a n d  F i s h e ri es a n d  Game , 

G a :r:e D i \m • B u l • n o  • 4 • 5 5 p p .  
S Tfl. I :i S , H .  Ll , 1 9 58 . F i e l d key tc· gu a rd h a i r o f  fli i d d l e wes te rn 

e a re rs . J .  W 1 1 d 1 .  � a n age . 2 2 : 9 5  7 .  
I CKLAN D ,  t·t D .  1 9 7 2 . P roduct i or: o f  r:1a s t  by s e 1 e c!:i ve s pe c i e s  o f  

o a k  ( Qu9rc:us s p . ) a n d  i ts u s e  by vvi l d l i i n  t h e  T e l l i co 
\·l i l d 1 ilef:f:� n ac;e rr.e n t  P. rea � �-'lo n ro� Coun , Tenn�s  s e e .  t·L S .  
T h a � ,· s  l1 n i v  - o �  ��·en � � � s � �  V n o v v 1' 1 l �  I ....., ;.; J ' , 1 • J ; I � I t:,.  ::::; .... C t._. � : "  � r� J t:: " P P �  

ST !_; P KA ,  r\ , 1 9 6 0 . G reat  
h andboo k ,  n o .  5 .  

Si:'Oky �·bunta i �s �} a t i o n ?. �  P a !'.l� n��u r� l h i s to ry 
U . S .  Go v t .  P r1 n t 1 n g  Off1 ce , wa s n 1 � g t on , 

D .  C .  7 5  p p .  

%4 . Trees � 
t a  'I S  tU J i o nal  

r u b s , a r d  v,:ooCy 
l; n i 'IE: rs i  o f  

t n e  Grent  



T,;':.JJ�� E P ,  J .  T .  1 96 3 . �1o u n t a i n  te.,r;pe r a t u t r-.: s  i n  t i le s o:..; th e a s t e t n  and  
s o u t hwe s t e rn Un i t ed States  du r i n g  l a t e  s p r ing a n d  e a r l y s umme r .  
J .  Appl i e d Me teo r .  2 : 4 7 3 -483 . 

T EN N ES S E E  W I L D L I FE R E S OURCES  AGE N CY . 1 9 7 7 .  Fores t g ame h a rves t d a t a  
a n d  r a n g e  s u rveys 1 97 7 - 1 9 78 .  TW RA T e c h . Re p .  7 7 - 1 4 .  1 9 4 p p .  

1 9 79 . B i g g ame h a rv e s t d a t a  a n d  r a n g e  s u rveys 1 9 7 8 - 7 9 . 
------n:TRA T e c h . Re p .  7 9 - 2 .  1 83 pp . 

T H O RN TH�\AI TE , C .  �� . 1 94 8 . An a p p ro a c h  tov1 a r d  a ra t i on a l  c 1 a s s i f i c c t i o n  
o f  c l i ma t e . Ge o g .  Rev . 3 8 : 5 5 - 9 4 . 

T I S CH ,  E .  L .  1 9 6 1 . S e a s o n a l  fo o d  h a b i t s o f  the b l a c k  b e a r  i n  t h e  
Wh i t e f i s h  R a n c e  o f  n o rthwe s t e rn Mon t a n a . M . S .  T h e s i s , 
Mo n "" a n a  C: t' l l n� i y  B r. ""! p�l1 :" l"\  1 .. 0,8 r .. ·· p . ! I , , ..., ( l � . V I l . , U "- - ' ' 0 1 1 .  _, ...... 

VAN DE RSAL , W .  R .  1 940 . U t i l i z a t i on o f  o a k s  by b i rds a n d  mam�a 1 s .  
J .  W i 1 d l . Ma n a g e .  4 : 4 04 -4 2 8 . 

�·JACKERN AGE L , H .  1 96 1 . Comp l ete n ut ri t i o n  o f  z o o  a n i ma l s .  P a g es 
9 5 - 1 0 2 i n  C .  J a rv i s , e d .  T h e  I n t e rn a t i o n a l  Zoo Y e a rb o o k  
Vo l . I I -:--'Th e  Z o o l o g i c a l  S o c i e ty o f  L o n d o n . 3 2 9  p p .  

�JM N I O ,  1rJ . \,1 . , an d E .  B .  FORB ES . 1 94 1 . T h e  c h em i c a l  c ornpo s i t i o n o f  
fo re s t  fru i t s  a n d  n ut s  from Pe n n sy l v a n i a .  J .  Ag . Res . 6 2 : 
6 2 7 - 6 3 5 .  

WH I TTAKE R , R .  H .  1 9 5 6 .  V e g e t a t i o n  o f  t h e  G r e a t  Smo ky Mo u n ta i n s . 
E c o 1 . Mo n o g r .  2 6 : 1 -80 . 

Z E E DY K ,  \L D .  1 9 5 7 .  1.-Jhy d o  b e a rs g i rd l e B a l s am fi r i n  �·1a i n e .  
J .  Fo r .  5 5 : 73 1 - 7 .3 2 . 



A P PE N D I X  



T a b l e 1 8 . C ompos i t i o n  o f  the b i we e k l y  d i e t s  o f  b l a c k  b e a r s  i n  t h e  
S u g a r l a n d  Moun t a i n  s e c t i o n  o f  th e GSMN P , 1 9 7 6 . 

2 -l'l e e k  i n t e r va l en d l n g  
Aer ti� J u n  J u l  P..u q 

i 6  7 2 1  '""""'13" 2 1 6. Jci 1 .-

Food . .... l L. em P e rcen t a g e  o f  d i e t.  

N o . s c a t s  
c o l l e c t e d  0 0 

,., 
0 6 5 2 0 t. 

G ra s s  7 l  T ra 1 4  1 4  

H e rb . ma t l . 8 5 '1 0  t .- 5 
S q u a·..; root 8 88 1 0  5 
B l a c k b e r ry 4 3  ':) -.! 

H u c k l e b e r ry 44 
B l u e b e r ry 
B l a c k  c h e r ry 
S a s s a f ra s  
Ot h e r  ve g .  T rb 
I n s e c tc 4 5 6 n d 

Mamrna l c  7 r  i' e 
D e b r i s 2 1 6  

Garbage  6 

arr a c e .  
b t1 a p 1 e  seed ( t\c e r  s p . ) .  
cun i d e n t i f i e d  u n l e s s o t h e rw i s e s p e c i f i e d .  

euee t h a i r . 

� 1 3  • 

4 0 

69 
l O  

1 3  

6 

To t a l  

1 9  

2 0  
2 2  

9 
9 

T r  
1 4  

') '-

i r  
,., (J 

!) 
l 



Ta b l e 1 9 .  Compos i t i o n of t h e  b i we e k l y d i e t s  of b l a c k  b e a r s  i n  t h e  
E l  krr:o n t - Be n t  .C. nn s e c t i o n o f  th e Gsr,�N P ,  i 9 7 6 .  

2 -we e k  i n t e r v a l  e � d i n g  

r,er �·iaz J u n _ J u l  � .;Sep_ 
2 6  1 0  7 2 1  1 9  2 1 6  3 0  1 3  2 7  To t a l  

Food i t em Pe rce n t a g e  o f  d i e t  

�io .  s c a t s  
col l e c ted 
Gras s 
H e rb . mat l . 
S q u a�t/root 
B l a c kberry 
H u c k l e b e rry 
B l a c k  c h e t ry 
F i re c h e r ry 
S a s s a fras 
O a k  
Oth e r  v e g . 
I n se c tc 

t�amma 1 
Deb ri s  

ar ra c e . 

b B e e c h n u t . 

0 8 1 3  
a �  _, o  78 

6 

T r  
1 5 h 

2 Tr 

Q '"  _, :) � q  I -

, 4 5  I 

2 

T r  2 6  

2 1 0  

l 3  4 2 1  

1 2  0 3 J 

8 5 
67 (; ' >,!'+ 8 2  

1 
1 

8 1 6  1 
4 

l b 
') L. 3 0 6 e 
"' " j J 

cun i den t i f i e d  u n l e s s  o th e nv i s e  s pec i f i e d .  

d ! n c l u d e s  2 %  c ray f i s h  ( C r u s t ac e a ) .  

eAn t fragme n t s .  

f2% ant , 2 9 %  yel l ow j a c k e t s . 

9 1 % b e et l e ,  5 %  un i den t i fi e d .  

4 

3 
2 

2 9  
3 

1 9  

3 l f 
-, 
I 

h E u rcpean  w i l d  h o g  h a i r , fo u � d  i n  1 s c at o n l y .  

" 6 7  t:. 

..., 36 (_ 

6 
2 

2 4  
3 

8 5  1 0  
1 
.J 

3 
2 T ra 

ir 
f 9  8 

1 
5 4 

9 5  



T a b l e 2 0 . Compo s i t i on o f  t h e  c i we � k l y d i e t s  o f  b l a c k  b e a r s  i n  t h e  
Tremo n t  s e c t i o n  0 f  t h 2  GS MN P ,  1 9 7 6 . 

2 -we e k  i n t e rv a l  e n d i n g  

Food i tem 

N o .  s c a t s  
c o l l e c t e d  

G ro s s  
H e rb . ma t l . 
S q u awroot 
B l a c k b e r ry 
H u c k l e b e rry 
B l u e b e r ry 
B l a c k  c h e r ry 
F i re c h e r ry 
S a s s a fr a s  
Ot he i' v e g .  
I n s e c tc 
��amma i 
De b r i s 
Garbage  

a r ra c e . 

Ao r r 1av J u n  -g 10 -; 2 1  

0 0 0 7 

1 2  
1 0  
3 2  
1 7 

4 

7 

7 
1 

bAp p l e ( Ma l u s s p . ) .  

J u l  Au a S e c  
19 216� 1 3  2 7  

Pe rcen t a g e  o f  d i e t 

0 5 9 4 1 4  1 2  

1 8  3 T ra 8 
1 9  1 
1 1  1 1  
1 8  67 
25 6 1  1 9  8 3 

2 1 l 
4 4 5  
8 

3 38 1 9  
l b 
2 1 8  ad 1 6  l E e 

9 CJ  
2 5 3 1 6  8 

1 

cunid e nt i f i e d  u n l e s s  o t he rw i s e  s p ec i f i e d .  
dAn t fra gr:e n t s . 
e 1 3% yel l ow j ac k e �s � 3%  u n i d en t i f i e d .  
�Deer  h a i r .  

96% d e e r ha i r �  3� b e a r  h a i r .  

To t a l  

5 1  

7 
6 
9 

1 4  
2 2  

1 
8 
1 

1 0  
i r  
1 1  

2 
7 

T r  

9 6  



Tab l e  2 1 . Conp os i t  on o f  the b we e k l y  d i ets o f  b l a c k  b e a rs i n  t h e  
Bo te rloun t a i n - !Je fea Ri d g e  s e c t  o n  o f  t h e  GS�,lN P , 1 9 76 . 

2 -week  i n t e r v a l  en d i n g  

Apr .t!E.L J u n  J u l Auq Sep 
� liT 7 21 -1 9 2 it)�· 1 3  2 7  T o t a l  

Food i tem P e rc e n t a g e  of d i e t  

bs l a c k  O '.'. r:>_!-. n ·r·ry· ' P " �""S  ,.,e ' ' "'Oca rD "' ) ' - c  \. J. • •• ·- �__.�;_. • 

C 8 l ack  
dun i de:n t i f i e d un i e s s  othe rw ·i s e  s p e c i fi ed . 

ea% a n t � 2 un i denti fi 

a n t , 1 0::� u n i  n t i fi t� d .  

91 2 �  ye l l ow j ac ket . 1 1  a n t . 
n l e ,  1 4� un i t �  e d . 

9 7  



Ta b l e 22 . Comp os i t i c� of e b i we e k 1 y  d i e t s of b l a c k  
H a nnah Mo un ta i n  s e ct i o n c f  t h e  GSMN P ,  1 9 76 . 

2 -we ek i n te rval  e n d i n g 

Jun  J u 1  
· 1 2r -'jij 

�--..-Au,....· q.__ S e p 
2 1 6. :ru 1 3  27 

Food i t em 

N o .  s c a t s  
c o  1 1  ec  d 

G r a s s  
He rb . ma tl . 
Sq uawroot 
B l a c k b e r ry 
H u c k  1 eb e r ry 
8 1  uebe rry 
Sas s a fr a s  
Oak 
I n s e c t b 

�1amma 1 b 
Debr i s  

a r ra c e .  

0 0 0 

9 4  
, I 
4 

1 

P e rc e n t a g e  o f  d i e t 

2 2 1  1 7  9 

2 2 
7 5 ' 

20 2 

1 1 
2 7  11 1 ' ..., 4 7  F: '  - 1  

(.:. 1 6  8 2 0  v 

3 7  2 0  30 1 oc 

? e " '+ 
3 4 8 8 

---

bUn i de n t i fi e d  u n l e s s  o th e rv·li s e s pe c i fi e d .  

c Y e 1 l ow j a cke t .  

be e t l e ,  ; 3 ;� ;: n t , n y e l l o·w j a  e t . 

eoeer h a i r .  

6 0 

6 

1 0  

1 
T r  
2 5 d 

7 

9 8  

r s  i n  t h e  

Tota l 

56 

1 7  

2 
A "t 

Tro 
? Q  v u  
i O  

T r  
Tr 

20 
') '-

5 



9 9  
Ta b 1 e  ? ""'  _ ,j .  Ccmpos i t  i on o f  the b i we e k l y  d ·i e t s  o f  b l a c k  b e a rs i n  th ,... . . �;:;  
Sugarl and r�ounta i n  S f:!ct  i e n  of the GSi·1N !J ,  1 9 7 7 .  

_____ .,_ 
---" 

2 -w e e k  i n t e r va l e n d i n g  

__t1&_ J u n  J u l  Au q S e o  Oct 
a ,"') ') 620 4 1 8  1 5  29 1 ·'1 26 -ra T o t a l  .,/ (.. ..; i L  

Food . .... 1 t-em Pe rce n t a ge of d i et 

N o .  s c a ts 
c o 1 1 e c t e d  J 0 .c; 7 0 3 2 2 2 2 3 2 7  ·J 

G r a s s  2 1  l 2 2  1 � �  � ..;  4 1 0  1 0  
He rb . rna tl . 6 7  1 5  2 2  3 8  1 2 1 7  � ?  1 - 1 8  
Squawroot 3 30 2 4 
S e r v i cebe rry 3 3  8 4 
B 1 a c k b e r ry 7 3  6 i  , .• I • t  

Huc k l  rry 1 , ""' ! J  1 

B l u e be rry 4 1 7  3 3  8 6 
F i re che r ry 1 .,... r a  I '  

O a k  3 2  � 1 1 6  4 !  

Othe r ve g .  6 b 7 C  

I n s e c t d l 7 f 1 6 g 5 6 h  ,, 1 9  zge  5 1 £;  'T l v  

i·1amma 1 d 1 o i 3 
Deb r i s 2 2 8  2 2 2 7 2 7  1 3  8 1 0  1 0  
Ga rb 1 T r  

arra c e . 

bHeml ock  nee d l e s . 
v i b u rnum ( V i b u rn uq s p . ) .  

d U n i  n t i fi e d  u n l e s s  e rwi s e  s p e c i  e d .  
e�4ood reache s . 
fl � a n t , 1 5 %  u n i d e n t i f i e d .  

, a n t , 1 1 �  un i � e n ti fi e d . 
h l % ant 3 5� un i d e n t i f i e d .  
i \·ioodch uck . 



Tab l e  2 4 . 
,.. • J- • L0rr!p0 S 1 :- l C n  o f  

E 1 krr.o n t - 8 e n t  ,; rm s e c t i o n 

-
�· 

t h e  b i wee k l y  d e t s  
o f  the GSr'N P , ., .. , I I , 

2 -wee k i n t e rva l 
May J un Ju l  Aug --

.� 2 3  6 2 0  4-1 8- 1 5  ":J 

Food i tem Pe rcen t a g e  o f  

N o .  s c a t s  
c o  1 1  e c t e d  7 1 3  1 1  1 2  4 4 5 5 

Gra s s  6 1  4 i  1 8 30 4 2 4 
H e rb . ma t 1 .  2 2  4 5  30 i l  1 1 0 6 
S q u awroot 6 .1 5 7 1 7  
Se rvi  cebe rry ? '"  � 0  2 9  1 0  4 4 
B 1 a c k c e rry 1 1  5 1  5 9  3 5  
H u c k  1 e b e r ry 3 8 
8 1  u e b e r ry /:; 2 2  -.J 

B l ac k  che rry 
F i re c h e rry 
Oa k 
O t h e r ve g .  1 a l b 4 C  
I r. se c t d  2 4 1 3  5 1 9 e 0 5 f 5 u 

��a.mr:;a 1 d 1 4 h 1 5 5 
De b r i s 1 4 7 1 9  4 6 i 1 0  1 0 1 5  
Ga rb a q e  

a s e ec h n u t .  
bs l a c k  c h o k eb e rry . 

C fl;ou n t a ·i n  a s h ,  

o f  b 1 a c k  b e a rs i n  t h e  

� .  e n u 1 n g  
S e p  Oc t 

[J 122b 10- To t a l  

d i e t 
-------.. --

4 2 3 7 1  

1 4  1 5  
3 3  1 3  

3 
6 

5 1 3  

2 
1 3  1 

1 0  1 
6 80 i' � 9 7  2 1  

1 4 C 2 
1 0 9 3 e ') 

2 
8 6 2 6  1 . . 

.,; 
Trj 

d un i de n t i fi e d  u n l e s s  othe r.·l i s e  s p e c i fi e d .  

fZ % a n t , 3� u n i d e n t i fi e d .  
9 1 � a n t , 9 %  u n i d e n t i f i e d .  
� E a s te r n c o t t o n t a i l .  
i �o o d  fra gr:;e n t s , p ro b a b l y  a s s o : i a t e d  w i th c o n s u � i n g  a � t s . 
J T r ace . 

1 oc 



Tab l e  2 5 .  C ompos i t i o n of t h e  b i week l y  d i e t s  of  b l a c k  b e a r s  i n  t h e 
T remo n t  s e c t i o n  o f  t he GSMN P , 1 9 7 7 .  

2 -week i n t e rva l e n d i ng 

Food i tem 

No . s c a t s  
c o l l ected 

Gra s s  
H e rb . ma t 1 .  
S q u a\v roo t 
S e r vi cebe rry 
B l a c k b e r ry 
H u c k l e b e r ry 
B l uebe rry 
B l a c k  c he r ry 
Othe r ve g .  
l n secte  
t�amma l e 
Deb r i s 
Ga rbage 

ar r a ce . 

0 2 1 

3 7  2 
4 1  90 

9 

5 7 

b Beec h n ut s . 

cr•1o u n t a i n  as h .  

dAp p l e .  

0 4 

1 8  
1 

':l ... 

6 7  
1 

9 3 
1 

Pe rc e n t a g e  of d i e t  

8 7 ? 2 <J 

2 1 5 
l 

2 0  

56 9 5  
6 1 72 

5 3  
2 3 C  2 6 d  

4 Tr 24 f 2 
g g ' �"'  I '  

2 , ' l 1 

eu n i de n t i fi e d  un l es s  c th e t� i s e  s p ec i f i e d .  

fl %  ant , 23% u n i d e n t i fi e d .  

9 Racc ocn . 

0 0 0 ? 7  � F  

9 
1 9  

4 
T r a  
" '1  (. (_  
2 1  
T r  

8 
7 ' 

,:; 

6 
T r  



Tab l e 2 6 .  Compos i t i on o f  the b wee kl y di of ack b e ars i n  the 
Bote i•1o unt a i n - fent R i d g e  s e c t  o n  of t h e  GS �tN P � 1 9 7 7 .  

2 -wee k i n te rv a l  e nd i n g  

�1a� J u n  J u 1  Au a Sep Oct 

F o o d  i tem 

9 'J . _ .; 6� 4 �-1 l 5  ... 29 1 8  

Pe rcen t a g e o f  d i et 
----------------------------------�----

1 �  26 lu Tot a l  

No . s c a t s  
c o l i e c t e d  9 1 2  9 1 5  5 2 S  1 4  1 4  8 5 2 5  2 1 43 

Gra s s  
He rb . mat 1 • 

S q u aw root 
Se r v i c e b e r ry 
8 l a c kb e ·rry 
H u c k l e b e r ry 
B l ueberry 
F i re c h e rry 
S a s s a fras  
Oak 
Ot h e r  veg.  
I n s e c t C  
t<1amma 1 
De b r i s 

2 3  
76 2 8  

2 9  

4 
� j 

8 1 6  
1 4  3 

3 1 2  
68 �·4 

4 3 
" 1 2  J 

• '+ 
7 1 

1 1  4 
1 6  1 7  
50 36 

3 
r.: 

8 7 
8 9  

4 1 9  

8 20 5 
7 1 1 

1 1  3 
3 2  2 8  
1 1  1 4  

3 1 3  
l 5  

4 
2 6  

3 d  3e 2 6  
l 9 h 

5 1 4  2 7  

80 
7 f  

1 3  

1 2  4 l l  
l 5 1 2  

7 5  
r D 

i I 

5 
1 4  
1 2  

3 
2 
1 

T r .:J.  
3 7  1 8  
J7b 3 
1 1  7 

2 
5 1 0  

=========================== ��-=------. --=--======= 

a Tra c e . 

bG ra p e s .  

cu n i d e n t �  e d  un l e s s  c t h e rwi s e  s pe c i f i e d .  

d .An t s . 

el % c rayfi s h  i n c l u d e d . 
;: ' 1tlood roa c hes . 

9 RaccoC' 1 , 

h c o� e a s t e rn ·:: ot t o n t a n ,  1 3;'.; t.; n i d e n t i fi e d .  



Tabl e 27 . ompos i t i o n o f  th e b i wae k l y  d i ets o f  b l a c k  b e a rs i n  t he 
Hannah Moun a i n s e c t i o n of th e GS MN P ,  1 9 7 7 . 

2-week i r. t e rva 1 en d i n g  
9 ��a�3 

J u n  J u l  Aug 
62u -4l8 

.... 
i5 29 I 

Food i tem Pe rcen t a se + o .  d i et 

N o . s c a t s  
c o 1 1 e c t e d  0 0 0 ? 9 "' 4 1 0  5 ..., ,j 

Grass 1 4 " 

(. 
He rb . mat 1 .  1 3 
S qu awro o t  5 0  1 6  
Se r v i c e b e r ry 1 0  
H u c k  1 e b e  rry 3 3  6 7  7 5  8 2  44 3 5  
B l u eb e r ry 1 3 1 � . t  3 
8 1  a c k  c h e n·y 
S a s s a ftas 5 
Oak 4 
Cthe r 1 ot 
I n s e c t d  3 3 e  2 1 " "' 4 j •  
Marr.:nal d  1 2h 1 1  38 i 
Deb ri s 1 2 8 2 1 8  1 4  

·-

ar ra c e . 

b p � ·n e ( �  s p . ) nee d l e s .  

C " Of b 1 a c "� gurr: � 1 grapes . c. . )  I 

dun i d e r. t 1 f i e d  un l e s s  o t h e n·Ji  s e  s oe c i  fi e d .  

efl.n t s . 

fl a n t s , 1 2';:� u n i d en t i fi e d ,  

9 Beet l e s . 

h s t e rn cottc n ta i � . 

i E a s t e rn c o t t o n  i 1 , a l l i r  i n  s c a t .  

rt I o 

4 0 

4 

7 3  
3 C 
9 9  

1 0  

Oc t 
ur Tota l 

39 

T r a 
2 1 

8 
1 

42 
3 
1 

9 "  ,) "' 1  {. ,  
2 

3 5 
8 

2 7 

1 0 3 



V I TA 

Thomas C .  E a g l e ,  s o n  o f  M r .  a n d  M rs . W i l l i am E .  E a g l e ,  w a s  

born on 1 S e pt ember 1 94 7  i n  W i l m i n g ton , N o rt h  C a r o l i n a .  H e  move d 

t o  Kn ox v i l l e ,  T e n n e s : ee i n  1 9 6 1  and g ra du a t e d  from Y o u n g  H i gh 

S c hool i n  J u n e  1 9 6 5 .  The fo l l ow i n g  Se ptemb e r  he e n ro l l e d at T h e  

U n i v e rs i ty o f  T e n n es s e e , Kn o x v i l l e  . .  1\fter l year , he j o i n e d  the 

U . S .  N a vy .  U p o n  d i s c h a rge i n  1 9 7 0 , he re - en ro l l ed at The U n i v e rs i ty 

o f  Te n n e s s ee , Knox v i l l e ,  whe re h e  rece i ved a Bache l o r  o f  S c i ence 

d eg r e e  i n  An i ma l  S c i e n c �  in June 1 9 7 5 . He was a c c e pted by The 

Graduate P r o g ra'n i n  E c o l o gy ,  T h e  Un i v e rs i ty o f  T e n n e s s e e , K n ox v i l l e ,  

i n  S e ptemb e r  1 9 7 5 .  I n  1 9 78 h e  was empl oyed by t he T e nn e s s e e  W i l d l i fe 

Re s o u r c e s  Agency.  He w a s  awa rded the Ma s t e r  o f  S c i e nc e  degree i n  

E c o l o gy from T h e  U n i v e rs i ty o f  T e n n e s s e e , Kno x v i l l e ,  i n  June 1 9 79 . 

H e  i s  m� r r i e d  to the forme r P a u l a B e ryl  Ph i l � i p s of C a n d l e r ,  

N o rt h  C a ro l i n a . 

l 04 




