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Abstract

l5.i,"i{-r.=] sllnles ob"tained,from iJ Sirka brack-tailed deer rOdocoitet: benioxzs th.frextit.)
i",T,r, ll"|+11 rh'ough lJ March Iq8t, were analyzed ro determine percentasc ory wergnr com_poslron or,pianr speoes _and torage ctasses. Mean per<,nrage similariry of the two rvies oisamoleswas o) and // percent tor ptanr spe(ies and for^ge classes, respecrively. Spearmaoj ranJr corr'ela_rion coefficienK were 0.56 ;d 0.66 r p<0.0: foi bJl- i.ipii-,i*iv. 

'i"iG--a 
f;,"" *.;; :;;-sisrennv more abundanr rn rurneD thafl lecal saoples, while gramiooids. mooses. conifers, andlichens were more abundant in fecal than rumen sariples.

Introduction

The composition of diets selected by wild, free-rangitrg uogulates is diflicult to de_
termine. Such a determination is. imporraot for waluating the nutritiocral quality of
diets and for uoderstanding animal-habitat relationships. Direct methods of determin_
ing diet composition, such as esophageal fismla ( Vetero et dl, 1972) or bite count
( Wallmo and Neff 1970) merhods, can be used only with tame, or at l€ast very human_
tolerating, animals. Dier determinarions for wild, free-ranging ungulates must rely on
indirect methods, such as forage site examinations (Cole 1959), somach analysis
( Korschgen 1962, Dirschl t962), ot fecal analysis (Croker 1959, Stor 1961). Forase
site examinations suffer from the obvious problems of measuring what has been eacen
aod the site-specific nature of the data. Sromach and fecal analyses are the most com_
monly employed methods of determidng diet comosition of wild, free-ranging ungulates.
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The principal advantage of stomach analysis is that much of the concencs consisrs
of macroscopic fragments that can be identified readily with minimal equipment. The
principal disadvantages are that aoimals must be killed or captured to obtain samples
and that forages that are readily digested or rapidly passed from the stomach tend to
be uoder-represented while rhose rhat are slowly digested and/or passed tend to be over-
represented. The latter is a special problem with rumen analysis ( Bergerud aod Russell
1964, Gaate et dl. 1977 ) . That techoique resuits in over-estimation of the poorer quality
forages and underesrimarion of the better forages. The principal advantage of fecal
analysis is that fecal samples are relatively easy to obtain and do not require handling
of animals; hence, it is possible to obtain large sampie sizes without disturbing the
slLrdy population. The principal disadvantages are that plant fragments must be identi-
fied microscopicaily, thus iequiring extensive experience, and rhat highly digestible
and/or poody identiliable forages tend to be under-represented, while poorly digestible
and/or highly identifiable fotages tend to be over-represeoted in the diet determination
(Adarrs et al, L962, Slater and Jones 1971, Deardeo et al. 1975, Havstad and Dooart
1 9 7 8 ) .

The purpose of this study was to compare the results of analyses of rumens and
feces obtained frorn Sitka black-tailed deet (Odoaoileas l:eniotttts sitkensi:) rt south-
eastern Alaska. It *'as not possible to compare these results with known diets, since
such data *'ere not available. Still, it is importanr ro have some understanding of how
rumen and fecal results differ to enable better comparisons with results reported for
olle or the other method in the literature. This srudy offers a bemer basis for appraising
the results from eirher merhod or from theiluse in combination. No such comparison
has been made previously for Sitka black-tailed deer or for rhe forages of southeasterq
Alaska or coastal Btitish Columbia.

Melhods

The data were obtained as paired rumen and fecal samples from 1J deer shot fron-r 21

January through 17 March 1981. All seven males and six females ranging from fawns
to very old animals (10* yrs), were collected in the vicinity of Admiralty Island
(Harvk Inlet and rVinning Crve) and northeastero Chichagof Island (Tenakee Inlet
and I(hitestone Harbor), approximately latitude 58' N, longitude 135' W. The vrinter
of 1980-81 was very mild, s'ith little or no snow at sea ievel during the time deer were
collected. Animals rvere obtained by hunting in old-grorvth forest, beach-fringe, muskegs,
and one recent clearcut. Animals were shot as eocounteted. From each animal, the
rumioo-reticulum $'as excised whole, and approximately 20 fecal pellets rvere obtained
from the rectum. Materials were frozen and returned to rhe laborarory. Two 100-200
ml samples were obtained from each completely thawed rumeo for determination of
plant species composition. The samples rvere collected by thoroughly mixing rhe tumioo-
feticular conteots and quickly removing a sample with a rubular suction device. Such
samples were found to be highly uniform in terms of dry matter content, particle size
distibution, and species compositioo (D- E. Spalinger, unpublished repoft on file ar
Forestry Sciences Laboratory, Juoeau). The ts'o samples from each rumen were com-
bined and washed through standard soil screens. All material that did not pass through
a 2.00 mm scleen was retaioed, oven dried, aod separated by plalt species. The rumeq
composition was expressed as percenrage oven-dry weight of each plant species. Fecal
samples were prepared by mixing in a Ifariog blender and washilg over a O.074 mm
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screen. Five microscope slides per sample were prepared according to procedures
described by Sparks and Malechek (1968). Approxin.rately three identifiable plant
fragments occured in each microscope field of view ar 100 power magoification. Fre-
quency of ocorrtence of each planr species in each of 20 microscope fields pet slide
(100 fields per sample) q'as determined and converted ro percenrage relative clensity
(Sparks aod Malecheck 1968), which is assumed to be directly proportional ra per_
centage ovendry n'eight.

The treatmenr of these data as paired sampies requires the assumption that each
deer consumed a coostant diet during the approximately one week period preceding
its coliecrion. Drastic shifts in the diet could result in very different forages being rep_
resented in the upper and iower digesrive tracts. This assumption of constant diet de_
ttacts from statistically val-id paireJ-sample comparisons; but ir permits examination
of relationships *'hich u,ould not he possible by treatiog rhe dara as rwo independent
sets.

The data were analyzed in rerms of plant species and forage classes. The overall
mean compositions of the rumen and fecal samples were compared by calculating their
percentage similarity (PS) by Czekanowski's Iodex (Feinsinger et al. Lggl):

P.t - : mir (h, qt) X tOO,

where pi is the proportional dry *,eight of item I in the tumeq and 4; is the propor-
tional diy weight of item z in the {eces. Spearman,s rank corelation coeffic.ient also
was calcr:lated for the rwo sets of results. R'.rmen-fecal relationships within Iorage classes
were examined by plociog for each forage class the paired-sample results from each
of the 1l deer.

Resulls

Rumen aod fecai methods yielded generally similar results, both in terms of plant
species composition and forage class composition (Table 1). The percentage similarities
were 65 and 77 perceot, respectively. Spearman's rank correlation coefficients were
0.56 aad O.66 (P(0.05 for bodr), respectively. HerbJayer, evergreen half_shrubs,
especially Cornu.r canadentit, $,eie the mosr abundant foods in both rumeo and fecal
material. Conifers, especially Chataeclpdrit ootkatenJit arrd Tsuga spp., were nexa
most abundant, and graminoids and mosses were least abundant. It also is evident,
however, that some foraqes were consisteotly over/under-represented in one rechnique
relative to the other. Forbs arrd fetns werc consisrently more abundant ln fumen than
fecal samples, while graminoids, mosses, aod to a lesser extent conifers. were mole
abundant in fecal than rumen samples (Fig. 1).

Among the forbs, Ly.richiton americatutn ^nd Captit atpleniifolia were consistently
very poorly represenred in the fecal samples. Both are highly digestible (2. ameticanum
was very young with tender shoots ) (Hadey and McKendrick I9g3). Tiarella tri-
fol.iata appeated to be equaliy well represeoted in fecal and rumen samples. The only
paired sample that had a higher composirion of forbs io the feces than rhe rumen was
a sample that was especially high in T. trit'oliata (17 percent in feces, 12 percent in
rumen ) and cootained no other forbs. ln all 12 of the other paired samples, forbs were
undei-represeflted in the feces relative to the rumeo.

Herb-layer, evergreen half-shrubs, especially Cornas canaden_sit, tended to be under_
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TABLE 2. Mean percentage composiiion, raneie, anal percentase irequencv ol fora€ie in 13 rumen ard

iecal samples from Siika black-tril€al ateer colected durtnei 21 Ja;nutlv ihroush 1? March

1981.

Feces - - Rumens

Percentase
FORAGECLASS/Species composiiion Ranse

P€.cenbge Percentage
frequencylcomposition Ranse

FOR,BS
Coplls trspleniilolh 1 0-4
Lysichiton amcrlcauum P 0-1
Mon€ses unillorr a 0-t
Pyrola secunds t 0-t

Tiar€rfa hilollrt! 2 Q-17

HERB.LAYER, E]'EBGREEN I{ALF-SIIRUBS
Conrus ca.nril€nsis 24 2-46

Lubus peatrirs 11 1-37

Ya€clninm spp.3 1 0-1

SHRUB LEAYES
Emrr€rrum ni8rum t 0-3

Leatum lEh€lre I 0'42
Oxycoccus  mic roearpus  r  01
Phylloaloca.e spp. 0 0
Yrcclnium viiis-iahca 0 0
unknown t Q-2

SHRUB STEMS
Alnus spp. 1 0-t

Yrcclntl|m spD. 5 i-16

unknown 1 0-5

CONIFERS
Chm:re(yparis nooll(alensls 14 0-51
Picos siteheniis 0 0
Pinui contortn i 0-3
Ts t rg5  spp.  15  1-6?

GRA]IIINOIDST 2 A-7

FlrRNSs 2 0-1tt

I]TCHENS

9 2
69

0

E 5

100
100

9 2

t5
4 6

8
3 8
46

3 4  1 4 - 5 4
't 1-32
1  0 - 3

6 9
38

8
3 8
6 2

1 0 0
1 0 0

4 6

2 3
s 2
3 1
0
0

4 6

0
9 2
9 2

54
2 3
0

100

3 8
3 8

't7

77

6 9
1 5

77

4
0
0
2

0 - 1 9
0  - 1 9

0  - 1 2

t

t
t
4

0 - i
0-19

o - e
0 - 2
0  - 2 3

0
0 - 1 0
0  - 1 ?

o - 4 7
0 - t
0
t-26

0-t
0  - 3 8

0 - 3
0 - 1 4

0 - 1
0-t
0 - 1 7

8 0
1 0 0  4

6 9 6

6 9  1 1
0 t

1 5 0
1 0 0  7

8 5  1

3 1  4

8 5 0
3 8  1
o z

100 i
6 9  I
6 9 3

Lobrrilr spD. 5 0-44
Usher spp./,,t.lectorii spp. t 0-1

oiher lichens 0 0

MOSSES
Hylooomhrm s!0./

Bhytlalto,atellhns spD. 4 0-16

SphrgDdm sPP,  1  01

AI-GA (Fucui lurcrtus) 3 0-25

lPresence o. absence in 13 samples.

,t=irace=<0.5 percent

ralecumbenl, evergreen lariety.
4Drirnarily lllymus srtp. uil Carex spp.

5p marily Dryopteris alilatalL

fepresented if, the fecal samples relative to the rurD€n samPles wheq their abundance was

lovr io both fecal aod rumen samples. Shrub leaves consisted pidtnarily of Led'nn

paluare, which rctrded to be over-represented in the fecal samPles felative to flrmeo

samples. A high proportioo of unknowo leaves (23 Percent) in qne rumer samPle was

responsible for the anomolously high data point for shrub leaves io Figure 1. No dear

relationships were evident in the comlmrison involving shlub stems.

Conifers, graminoids, lichens, and mosses rcnded to be over-represedted in the fecal

samples relative to {umen samples, Among the codfers, orly Chanaaecypai: nootk^renti'r

ard Tsuga spp. were represented rc any imPoftant degree. Ferns wete under-fePreseDted
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t 13 paired rumen aqd fecal
Solid line indicates I :1 relat

rtrd fecal samples (solid circles), plofted for
l : l  re lat ionship;  broken l ine indi&res l iuear

relatioflship.. Hoiizontal a-tis is prcentali comlnsition in f..ir; ".i_tical axis is lrrcentage composition in rumens.

in. the feces reladve to rumens, pfobably due to very high digestibility (ferns were
ptrmaily Drytopterir cJilatata and were in the tender, young, fiddle-head staqe at the
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I rime ahey were eateo). No clear relationships were evident in the comparison involv-

ing rockweed ̂ lga (Faca farcatlrt)

Discussion

Several general relationships ate evident arld provicle valuable insight into the relative

merits of rumen and fecal analyses fot deet diet assessments in southeastetn Alaska in

winter and early spring- Forbs and fetns wete under-represented, while graminoidg
mosses, and conifers were over-represented in fecal analysis relative to tumen analysis.
Similar results have been observed by other investigators (Anthony and Smith 1974,

Dearden el al. 1975, Kessler et dl. 1981) and have been related to differenrial digesti-

bility and identifiability of forages. Highly digestible forages also are ulder-represented
io rumen analysis relative to actual diet comgrsition (CaNe et al. 1971). Both tech-
oiques tend to over-esrimate dier constitueots of poorer quality (i.e., digestibility) and
unJere . r imare  rhose o f  h ivher  q r ra l i ry .

Irr a moie general sense, however, both techniques provided rather similar results.
Fecal analysis has a practical advantage over tumeo analysis io that aoimals do not need

to be killed or captured to obmin fecal samples. The ability to obtaio greater samPle
sizes with fecal aoalysis thao with rumen analysis and the ability to obrain fecal samples
repeatedly from the same study area withor:t disturbing the study PoPulation are im-
portaot coosiderations to be trade wheo choosing between the two techniques. Neither
technique yields actual diet composition data; both techniques have biases. These biases
must be kept in miod when designing experiments and evaluating fecal or rumen com-
pos i r ion  da ta  in  re rms i f  d ie r  compos i t ion .
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