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6'1i1'HtCV 

Supaa ot t.bl 110re t.po:rtant toraa- llobeu oa tba viJ�t,er rap 

ot barren ground caribou vare �tor o:ruM pro�in, cndlt ta\1 CINIIe 

tiller, uh, oe.l.ciu, ad pho��phoru. 'l'wnv-n:n licbeu ADd 8 naaular 

plants coU.cted in JUDe, September, amd March wre atadiecl. 

Liel»u appear to ba-A no stritin qualities 'llhich ·� 

adapt tbn u a toocl ��auroe tor cariboa. Their oarboJvdrate ooa�nt 1• 

tair� hieh, lxlt their arude pro\ein, crude tat, oaloiua, aDd pbo�a 

oontent are lov. S.&��anal. tlnctuatiou in ohaical 0011p011i tion are apparent. 

Tl».. fiuctuations require add1 tioD&l atuct;r • 

IlliQIIJ§tlOI 
The clecl1ne ot the berda ot bu-ren groaDd cariboa (BmurJ,(tr t.IJ'•pdp• 

gptplppdisme) in nort.lwrn Qe.Mda baa led to an actin reaearch proerea 

deaianed to proTide data to enaa.re lftll"rlT&l ot thia an1•a] .  One ot \Ill 

factors oontriwting to the decline ..,. be �be qualit7 and qunt1�7 ot 

torqe anilable to caribou on their wiater NDP ·  .loool'dinc to r.laall (6) 

and otbera, licbeu are ut1ll•cl extenain� b.r barren groud oariba.a 
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during the 'Winter and are the chief' source or rood upon which thia en1aa] 

depends at that season. No previous reports on the chemical c011p0sition 

of' lichens in Canada are known and tor that reason it is desirable to aalte 

our .findings available. 

lCHPm 

In order to obtain data on the chemical eo��poaition ot lichens 

!'rom the winter range in northern Saakatchewan, oollections wre made at 

three internls, June and September, 1960 and March, 1961. All colleotiou 

vare made in the ston;r Bapida and Black Lake region ot northern Saakatohewn. 

Descriptions ot tbe vegetation and geology ot the area can be tOWid ill 

other publlcationa (11, 15). lor coaparative purposes �n vascular 

planta were also oolleoted and analysed. Plant samples taken in JUD8 aDd 

Septe��ber ware collected OYer a vide area and 1D aa liUl' ditteren:t habltats 

u possible.. Collections durin& March were •re oontiDed heoanae ot \be 

deep snov. 'I'M DWiber ot species amlahle in March tor analpaia liU al.8o 

••ller. � tbl leaves trom the vaaaW.ar plants and the portiona ot 

. licbens ahovi.ng no dlloq were l"UUftd tor tM aaples. lor the TUOtllar 

pl..ulta the ool.leation periods repreMD.t tbe height ot the grov1Dg aeuon 

(June), the onset ot doi'IWlq (Septeaber), and doruDa;r (March). Tb8 

pb.faiological activity ot lichens at the" periods is not known. 'tba pl.aat.s 

were later �- b;r the 1Dal;rtical Cbellistr;y Reaearch Serrioe ot the 

Oa.nada Departlaent of' .AgrioW.tUN uaini es .. ntiall7 the auae Mtboda aa 

prescribed b7 tbe uaooiat10Jl of' otticial .lcriCIIlltural Cbelllista (1). 

RISJlLtS 
Results or the anal;raes (table 1) ahov that llcbana haYe no mttritiw 

qualities whioh .-tel espeoial.q adapt thea tor oaribou forage. '1'bl lian 
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groupa, listed in t� probable order or caribou pre!erenoe u sacgeated b7 lla1ted 

f'ood habit studies, IIbov little ooneiatenq in protein content 1n relation 

to preference. Preferred species (Group I) cont&i�d o� oDe-seventh aa 

.u.ch protein than tba least preferred licbena (Qrogp V). This pre!erenoe 

eeeu incouistent with the requir .. nts or tbe animal •· tinarson (5) 

believed that black-tailed deer could not aurlve on forage below a 5 pel" 

oent crude protein leTel. n. m1 a1 JUR dipatible protein 118.1ntenanoe 

requirement !or doaeetic livestock ia 4.5 per cent (2). Arboreal 11abaD8 

(Group IV), which are pa.rticular� illportat to caribou UDder anere watber 

OODditions (12) 1 are interaediate in protein content 1 but do not JHet tbt 

5 per oent l.enl du.r1Dg the period or utilisation. In addition 1 the 

digestibilit;r of lian protein J�Uq be low. Reoeat S.d1ah experaen\e 

i.Ddioate that protein in liohena ban a ugatin d1pstib1lit7. lorcitelt 

11 .1.1. (7) reported, • ••• thG reiDdMr lost appro:daa� 3 cr•• dipatible 

protein !or •ach q dr;r u.tter of' Uabeu oon-41• Sbrnbe "'-H a1.alo 

intermediate in protein level• 1 but eoui.S.rabJ.T lover than other speed. .. 

in regiona farther eot1th (4). 

The !at or ether extract oonteat vu the hipat in tbl arboreal 

lichens (Group IV) and lowst .in Qraa.p III. rat oontent vu higher 1n 

tbe vaaeu.lar pl.aat P"OUP than in the llobln groupa. 

fiber oontent vas highest 1a tbe 110st preferred group o! llobena. 

BeiDdeer appear to digest arwla fiber espeoia1J¥ wll ( 7). A high f'iher 

oontent broken down bJ �n �aria aDd. protosoa wal4 liberate l.U'p 

aaounts or eners;y vhioh wal4 be ad'nmtageou to an1gla liri.Dg uaclar nob 

extreae vinter CODCiitiou. Lichen proupa II aDd IV wre lov in fiber &DII 

tJia YUcular plaDta wre intamecli&te. 
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variable. Ash content was highest in the vascular plants and lowest in 

lichen Group I. Calcium and phosphorus levels may be deficient in alJ. 

groups 'ldth the possible exception or the evergreen shrubs. The minillwl 

calci� and phosphorus requirements generally recommended for maintenance 

of domestic livestock under range conditions are • .32 per cent and .17 per 

cent respectively. Beef cattle have a calciwa requirement that varies 

froa .14 to .'51 per cent and phosphorus requirement that varies .tl"oa .15 

to .28 per cent 1 depending on sex, age 1 and condition of the sni11al (14). 

The optiiiWI calcium-phosphorus ratio is 2:1 to 112, but should not exceed 

5:1 (4). The ratio aq be of no consequence as long as llinilllla re�nts 

are ut. Nttrogen-tree extract was highest in the arboreal lichens (Group 

IV) and lowest in the leaty Peltigera.gey (Group V). 

Spencer and Krwabolts (1.3), and Pal.Hr (9) reported the �ice.l 

results fro• the ape 21 Alaskan lichens, but they do not state the date ot 

collection or the part of the plant analysed. Their results for the same 

or sillilar species are �ized in 'fable 2. liltrient content· or llaskan 

lichens appear COIIlp&rable to that or the Salle specie& in northern kskatche'W8Jl. 

Palaer ( 8) also reported the reS1ll ts fro11 Norwegian inve1tigations, but no 

indication of the data of collection or part or the plant ana.l7sed vas ginn. 

Table 2. Chellical COllpOSition or llaskan lichens (9 1 1.3) 

Percentage Composition 
Sample lbiature Protein Fat Fiber .1sh N.l.! • 

m •donia slpestria 12 • .35 2.1S 1.92 4.3.98 2 • .3.3 37.29 
Cl&donia rapgiterina 12.8.3 1.75 o.� 47.19 1.78 .35.78 

C.troria piyo11a 13.72 1.87 4.'Z7 8.26 2.69 69.19 

sttreostplgp tgaontosua 12.66 5.44 1.94 'Z7 • .32 2.09 50.55 

Ptltigera 13.41 17.12 1.12 21.9.3 7.91 .38.51 
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It ia eri.dent that the planta most utiliHd are not al�a the 

most mtritioua &YailabJ.e. Cowan ti_ 11. (.3) have alao suggested that, 

•tbtr1t1Te qual1't7 and p&latab111t;y are not neceasariq related.• 

Jll.geatibilit;y of plant species when eaten in ooab1nat1on mq alao be 

different than when eaten aepan.tel1'. 

The --sor Yalue ot liot.na to buren ground caribou probabl7 liea 

in their oarbobldrate oontent and not as a souroe ot protein. n. nitropn. 

tree extract content, thought to be h1ghl7 dipatibl.e beaaue ot a lov 

Hp.in oontent, increued cl.triJal tbe winter vhUe pl"''teiJa oonteBt deareued. 

Tblse lillitecl data auae•t an ilrf'eree relationahip betveea Dit.ropn-twN 

erlracrt. OOJI'teDt aDd 'tbl protein oonteBt ot llolian tonp. 

In aorlMn viatera, ozae ot tbl chief ll&in\enanoe � .., 

be tor baa�. The high cna4e tiber oontet in UU.u, •oh u mtdctml 

almtKif, raq explaiD tbftr palatabilit1 to barren groaD4 oaribaa.. a-n 

aio:ro-orcw.- are abl.e to break 4oVJl Cl'Wie fiDel" tor �beir ••1'11 DM4a 

&Dd at the .... U.. liberate beat to the boat. 

Porsilc1 (10) .tated. • ••• tbe matritift Ya.hte ot tJ. Uoben plaat• 

reaina nn1"11p&1Nd throu&bout the winter . . . •. OaJ" data, bowftr, diD DOt 

•pport that .tate•n•. Arboreal ad terreatrial Uobena auoh u tl•*tk 

1p!et.t, Jnrni• rssrnt!f, and. mlden'• alP'etri,l appeer aub�·- to 

rather la.rp tluotu&tion• in DDtrit.i:n n.luea at ditterent Muou. s. ..... l 

tlactuaticm., boWT8r, require acre atuq • 

iJ"VdRWllS 
.Although obaioal anal..7sea ot plant tood8 .n be interpreted vi\h 

SOM caution, ..-nral unac-nt apllcatiou are auue•ted. It appear• 

that licbltne aq hue no �tritin qualltiea l&b.ioh eapeoi� reooDIHDil .._ 

aa a tood aoaroe. In geD8ral1 the mttritin qul1t7 OA tba winter raap 
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o! barren ground caribou in DOrtbern laskatohevan ia lov. The oarry1ng 

oa.paci t:r of the winter range cazmot, therefore , be baaed Oil total to� 

prodnction eJ.cme. Tbe mttrient oontent of' the !oocl planta and tbe zat.rient 

requi:r.Mnta of' the an1we1 • mat be oonsidered, e1ao .  Since the quali t,.. of' 

the forage Oil the winter range is general.l:r poor and quutit7 u;r be lllli.ted 

b.r anov ocwer, .-r food raq be aore illportant as a f'aotor of winter 

surrtnl. of' caribou. .1 hiih plane o! SWBaer nutrition prorldini tor 

adequate crovth of' calft8 and IOC)d f'at deposita Oil ll&ture ania&J.a llq be 

Deeded to ensure oftrviater IRU'Y1 nl. 



%8hle 1. Chemical ane.lyscc of' torage species trom northern Saakatobsvan 

Peraentap oomposi tion on dr7 utter baeia 
...... , � 

�? ap.eies 
I Protein Qrude Crude Ca�P 

Dat. (N X 6.25) rat 11ber J.sh N.r .E. 0.. p Ratio 

I m.mt�r>-14 �n. June 3 2.74 1.96 ll.38 1.2.3 62.69 o.u o.r:n le6el 
Sept. 6 2.U 1.63 45.04 0.92 �.)0 0.09 o.o; · l.Brl 
lbr. lS 2.-:tl 1.26 33.99 0.,85 61.6.3 0.10 0.05 211 

�dop.iA rangittrizm. J"uae 6 2.52 0.72 43.79 0.90 s2.rn 0.10 o.06 1.,7&1 
S.pt. 13 

t.;t .2...6i IZ.� � xz.�a � � 1.7:1 
Group · .lnrage 1.25 38.71 .98 56.80 o.1o 0.,06 

II O.trari.a nim1 11 June 6 2.51 2.60 7.J.9 1.96 85.,68 o.31 o.06 5 .. 2�1 
Sept. 1.3 2.63 2.)0 7.88 2.21 84.98 0.,)8 0.,06 6.,):1 
Mar. 15 .2.ll � �· � -

o.06 Group lwerep 2.51 85.33 0.34 � 
� 

III S.t.� app. Jmw 3 6.64 1.17 28.29 2.fll 61.23 o.06 0.,10 .6�1 
Sept. 8 1& .uu §t.J! � 2�:� � 2.11 .4tl 

Group Anrap 7.28 1.10 2.04 o.os o.u 

IV Al� iM&.tA  .Tune 5 6.26 1.00 6.62 1.,08 85.04 o.1o o.os 1.2 al 
Sept. 13 4.Sl 0.44 5.,72 1.23 88.10 0.15 0.10 1.5:1 
Hsr. 15 3.98 0.43 5.36 1.04 89.19 0.13 0.,09 1.4;1 

Eumte. �,ba  JuDe 3 5.14 3.50 10.09 1.83 79.44 o.rn o.06 1.,211 
Sept. 7 5.41 3.52 10.71 1.83 78.5.3 o.cs o.06 1.,.3sl 
lfar' .  15 3.94 3.16 12.52 1.42 78.93 0.08 0.,05 1.6,1 

Sept. 9 5.45 4.!'1 7.10 1.41 81.17 0.19 o.r:n 2.7sl 
Mar. 15 it...ii l..22 . s.u . J..JW. �.n � Q.Qi 4�611 

Group Anrege 4.91 2.83 s.u 1.41 82.72 0.,13 o.Cfl 

� .  



Table 1., .(Coutinued) 

Percentage oomposition on dry' ��atter basis 

w� Specie a 
Proteia Crude Om de Cs.·l) . ... 

nate (N X 6.25) Fat Fiber !all N.P.E. Ca p Ratio 
. 

., &.._]:ti FliiJ'& fmhthol!t& JUM 3 1'7 .'19 2.04 23.62 1.96 54.59 0.10 0.14 .7a1 
Sept. 2 18.50 2.15 23.6? 1.90 53.78 0.10 0.17 .6z1 

Pe�tinra cani M .Tune 4 18.60 1.52 20.76 2.27 56.85 0.19 0.17 1.111 
Sept. 5 21.90 1.13 23.45 2.J? 51.15 0.15 o.l8 .Stl 

Ntigora shtMga 
ad f. QMiM Mar. 15 19.6.1. 1.54 24.75 1.90 52.20 0.13 0.15 .9a1 

' 
&I'� .Tuae 28 13.30 3.S'T 'Zl.94 2.61 52.58 0.05 0.16 .3al ():,) 

Sept. ' J.l.Ql J.7.l :u.Q.5 Ul. �.�.� � Q.JJ. .7sl 
Gl"'U.p Anrege 1'1.53 2.2S 25.32 2.14 52.71 .11 .15 

VI .lrato-tanhtr1na uYao-Urai June ' 5.S8 4.14 11.71 2.20 76.J? o.so 0.13 ).Sal 
Sept. .., 6.34 5.35 lJ.Il 2.68 71.82 o.6l 0.1'7 ).6al 

�.diD uoe�:al a.adic�ns S.pt. 9 10.45 4.98 24.66 2.68 5'7.2.3 0.48 o.l9 2.5:1 
Mar. 15 8.74 4.63 23.8'7 2.24 60.52 0.57 0.15 3.8a1 

JUDe 5 6.33 2.81 15.63 2.32 '72.91 0.47 0.10 4.7zl 
var. l4lml Sept. 9 7.87 2.81 20.Y7 2.'71 66.24 0.55 0.16 3.411 

Mazo. l5 � J..Ja J.l.lQ 2..61 t�:� Q..i1 � 5zl 
Group .b'erage 7.38 3.98 18.25 2.44 0.53 0.14 

. 
-
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