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Island is presented and, in a concluding chapter, the 

hypotheses which these data suggest are discussed. 
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CI-JA PIEH 1 

T~ NI·3~'T.·~- ?.E '.'!:8T.J\ND .SI'TT◄'. AND 
1.1HE LowE?1. KL1-\.HNI.'H HASnif 

Lower Klamath La.ke :Ln Stst,:you Cc,mty ., G2.1ifornJ..£i._, a'tl 1)1:1-: .. 

miles scuth 

i1entifiab1 c pol:en. 



by an incre~se in 

pha.se· l.!. 



( 'r~-~-··2}1;;,, .:. .. !2.:l:i.foJ .. 2-c.) r:~f- ~;f; h ... , fi.r1-d~ ---· ..... _,.._... -- - -..•·-----•«' .. . 

be:Lng divi ded b e tw2.er .,., . . , -
;v1.1. .1.J.e )'.' 



'T 

K1arntith 

flowed s >'Ll t h .-L-r~o the Lower Kle.:maT,h Bc:ts :\.n, o .i. t th.i. s pattern 

was :reversed dur lng higr1 _ake ·,r low ri V'-'r 1--vel3. Lo";.·1er 

the la.ke fro.n the wes~ and 8ovthw8st, th,~ rr!os,:; '.!.n(rnrta.nL \)f' 

w.d McBeth 1910; USDI n. d .a; . 

The di stribution and abi.:i.nda:::1.c. e of water sup})lJes in 

the e rs:r~r cf rr it.es j __ ... t,:: the :.regi on . Alt.hough J~~ropean~ 

firs · ent.et>eri the I-;:lamath 13a.ci..r; u.:3 ea.cly as 1826 ( S ter·n 

1965 1 , European influence here w2.s not g:cea.t du lng u-.e 

next few c.iE: c&.de s . By t · e rr.td'.. ls 1800' s., whi t e 2>:::t:: .Le:men.t 

of t he a :t~a h9-d ' egun :n eart1est, a.nd by the 1880' · vi'.i te 

set."'·Jers _ Etd already bcg .1n to modii:'y the natural d.:rainage 

mi.nor . 

a~d east ~o the area of Merrill . 3y 1903 , 8eme 20,000 

·1 -c· 0 ) l.J . • 
...... / _,,J - • ~ 



8 

Sou).~hern Paclf'i.c Rail:r.rJa<i plac.ed. the :roo.dbe:l for its 

:
1Natron 

iCl.w;,.e.th Lakt. of:f from its water r-mpp.l~r. ~r'he St :re.i..t s were 

sntirely c.l,...,·sed. ·by 1912., c ont rol gate·· u.t the raLlroa.d 

diJ.:e appa.re::.tJ.y being added in l';Hl+ (U3DI 1957 . As a 

resuJ.t., with the except:l.on of a f :?.W sp.r:Lng--fe,d areas i;}:1 -i ch 

su~pc,1.rted. srnal1 patches ')f rr~arsh (Wal.ker n ~ d.), the :take 

became dry wit.h.ir a few y·ea.rs. I:1 mari:f pla ~es , the now-

d:ry 1.B,ke bottom pe.:i,t, caught fir-e, scJr~etimes burnj_ng to a 

c.':.s-p th of bu.t 6. va.s t., 

alkaline, a :-;;hy dese:ct s from which c:Louds O:f cncldng d1.1st 

Not cnly 

p!·ove unsucc:essfu.1., hut the loweTed wate-r· tab le whi.C:'.h 

c1.ccor::pa::1.i.ed bJ.c:ckage of the Klamat.1 :R:1..vcr also ad. \tersl::;· 

af:t ect.ed rancrrLng V(·mt 1.1res border:i.ng tr.~,:=. J.al-:2 ( Jewr->tt 
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Some effec:.s \'ihtch these char..ges ::Ln tnE:'. Jistrirn.d~ icn 

have had on the area I s -:.via.r 13, .d marn.nw.1 ·· &-1", i' auna.s i'<':i.11 be 

discussed below. 

1either ear~y nor modern ~loral surveus available for the 

Lovre1· ICLamath Basin, t h2 c~1ar,ger-,.. whtch 0'2Cu.r-rE-.:d :i.n the 

fJc1:ra of the region du:r1ng the 0ar1~, t1.>rentieth :.entury are 

difficult to assess. As not.eel., t h-": domj_nEi.nt vegetati.on 

forming the ma rshes c•f Loi.,rer Klarr,a,th Lake now consists of 

bulrush and cattail~ bot :. ,. · · remely importa._ t .in providii'"lg 

nes t:Lng places and :ref·• ·.g~: for waterbi ··(:s . Similar ly 

abundant are p:::mdweeds ( !"otamoget~2. spp.), an i.mportant 

divers, and iu,"l'lbe:rs of otb.c:::.c aqua"G:i .. c. pla.nts 1 0'Neil1, 

personal corm un.~ 1·ati or. : USDI n.d. i 

v~getation 31.lrrc,undJng l.,o\ffr KJ.arr.ath .wake anc. its marshes 

wh.ile 

although 

Cottonwood 

scattt-Jred along the 

occid.enta1:ts) is 



1() 

tcda:y (Ba:tley 1902,; Pin.l er 1907 , L .d.; Swset a:.ud HcBeth 

dis tr.ibution of the,se pla ... t s J1t\.H:1t have: be ?n e.l. t,,"' :red oy the 

shrl~king of L we :r· Klama th La 'r.e s the i::.ina.s of p:Ls.n ts 

by vast.:, shallo,q marshy lakes w.i.th t>.lnwdant bulrt,sh, 

cattail ,• and _po.ndw::i.eds , 1 l th a ·ge expanses of saget,:::'lrnh•• 

dominated flatlands and · .ls be.de from the water. .. tands 

of cotton wo d and aspen 1 o.Je .r.e probably scai.:.tered aroi.:.nd the 

laJ e, while t ribut~ry streams ma, al..so ha.ve suppo:z'ted 

f.ring:.tns; s t and::; o:f thes,~ t r ees . '.The me;auna_tan and avian 

f . . ' :.. aunas •111.ic:1 this region Gupports t oda--, and p resnmabJ.:,r 

sup:9 1.):r'l-:ed J:o the p~s1 . ., form the s t,.bj E!'C t f or t h e next 



I-10I)}~Ri{ .. ~ \fii\l; /!_ ),JI) .tv~A !vt~1lA. L.:~ !-\1\T F Jl~f.Tf{AS 
OF LOW:t~:R KLAl-lATr:r :2A3IN 

L2~e has been part of tb.e 

the subj ect o:f fai1·ly intsrL:"d.ve vi:.l.ldl · :fe stud.Les eondu.1'.!ted 

by tl1e Rei ugc 

eni t o ~ -esser ex~ent fo r mos t other 

Although the re are no 

q_1_:;_aJ .. :l. tEt t .. ~ \Tf; :fo.rms . 



I 'I~ . 'r \ s ee ·a.r:u .e 

the KJ.an:ath Basin . 

north1.ll'estern Canada ., and the cor.tiguous northern Un.: tee! 

States., and wn5. 'h. s1_ar,;ne.r :i.11 Cal::.f ornia.., vie , ·teTn. Mexi ::.,:i 

and Ne·vada (USDI ::i..9:55). 

durir~g one or a.nothe:r part o:~· theii:· ycc1.r ... -y· cycl.e.:: ar1d ,-i.ost, 

A popul.a.tion o:f 5 .~ ocr· ., O JO ~Jr mor2 c:iu ·:ts a.1o::ie 

.".'a.11 r:1.1.grat.ion : 

areesH , UST'T "L<":li ' n. 11 ~ \ ....,.,_,~ .. ,;, -· CJ, , I "' 



gives <oi.n adeqH.s.i-e: accrn . .i.nt o_': t h e a.1;,mafi..nce and d.:i V\:::!'si ty 

of the waterfowl of Lower K..:._ .:,tmac.h :.,ake~ son e cc~.nnent. s 

concerning th.is i.n;-0:cmt.tt.:f.on. se2ff1 .nece$sary. 

Firs~, the waterfowl will be of l i tt· e help in 

inf e r ing seasona.li ty f.r.or. the Ihghtfi re Is'la.nd mu.t8rirc •. l. 

Lake by a ny species of wa.-ce rf :·Tl r, t0.y ehang., g:tec:. t.ly :;:'ro711 

sea.son · o ,3eason, j_n uJJnost every 1nstanc.e ·i:.he :i? J. -?.S t·:mct': of· 

su :-Js tantia1 rm.rrib ers of an;y- gi .ver-. taxon in e.:.,;1y month 

dirnin~.shes the possj_bili t::.es of inferring seasonF.t.2..i.ty f::-o:.ri 

the v.ra 1·erfr:n,-rl comr. cme.n t of the Nigi1tf':L.c·::: Isl··,nd s,. v.ifa.~.ma . 

certs.:i.nly > whistlt .g .:':~"<':w.s. 



" ), 
.. L"1· 

cally., 1 on--di v::.ng ,·mt:£::rfowl, these '.l.·hi c i1 do not habi tua.l.l~r 

dive for :f'ood or t.o e3eap2 fri) r.J danger (P..rl ,S E:' r:Lni .• Imat:i.ni, 

and Cairin:l.Li)., gr-eatly 0~1t n-u,'nb ·-:c diving ·\.;ate:tfov:J. 

t~ro• ghout · he year 

'fable 11-). At t e minimum., non•-div:?..ng .b .. ncitidae a.re l:1.0:i:-e 

ratio increases as the number ()f .A.na.tid2-~e .::.n -c:1e Lowe1--

K1.amath region i.ncren.ses > t r:, the point ·w. ere., at the 

height of' the f' all m.i17ratior;; non--d:l vers are some fift:.r 

times as nlentifu1 a,s divers . On the yearly aver:1.ge , non

div:-:Lng Anatidae outnurnb e:r their div-:Lng re .lat~.ves by abou t 

20 to 1. 'I'his j_nformaticn provides a. key tc und.erste..nd.ing 

the pattern of aterfowl and o· ... he::r- 1'-raterbird uttli?.:ation 

through t hf! bcc:upation <'f i'i:i..ghtf:i. re I sJ.e.n!L 

A1tnough wat,~rf'o-;•Jl ac~ccun t. f oT r:mch o the L '>Wer-

Klamath avifauna, a wide rang.-~ of oth e r wa:Lcr ar1d shore 

bird.2 j_f; aJ.so p ~esent. ·while th'-?. s ame ki . d of exacting 

inforii,atir)n. preser ted f'o~~ .,,w.ter.::cw.J. L:; ava.ilable on.1.y for 

mc:e Jetailed infon~ation f _r ~0ot2 ~resented~- Table J. 
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diving ·w2.ter--

·wa.ter:f ow1. 

Info_··r,JE:~tj_on about the other b:Lrds p:rese.:nt at. 

Nightfi!'e I::i .and and .Ln tL.:_.:; moc.e:rn Lc,wer K11:.1.,rn.2.t;.1 an~e. is 

s _.a,:rce., -chot:.gb. sc:rrle sta.tem::mts may 'be made concerning 

tlles1=; forms . Horned g rebes at times n est o.;1 U!)per KJ.ame;th. 

Lake., are occasi')!:.al1y fmE:d as spring migrants., o.nd .in 

earlj_er times may hav~! been f m }T!d through .A,ugust on. Lower 

Klamc~th LaJ:s (0 1 Nei.ll , person, . .l con:ununi.cfatior:; USIYi" 1969). 

Pre s ent .year--1· mnd; r..tnd r..:om.mon to ,fbundar:.+. t h t.:r,Jgh n,1J11bers 

:fluctuate s e a svr:.aJ.l•r, ar·e .Amer· c2 .. n bitterns., black.-crowne1:i 

nigr!t herons :J bald eag:L~~s .! gold.en eagles., r avens, short -

USDI. 1969) . Red -

?in.:1.lJ.y _, hE:rririg 

gull s are occasional f~ll and winter visitors (U3DI 1969). 



16 

lGland ·,vh.ich has no-c been reco ded in tbe modern K.luntath 

13a si.n l s the ·s1 O'lf.ry owl . 'l'h.ls l.arg'- owl b ret~ds on t he 

tundra f the far north., its abund~nc ,::; in tr:2..t a.1·ea 

apparently depending upon the abundance of the sn:wi.:LJ. 

:narrJn.a.1s upon wh ich it fe 0 d~ . During th~; ,-;in~.e:r .m.ont ... G 

rareJ.y taking them as far .. ~outh a,s O:rego;-. c1r1 Ca .... ifo:c:n.:12~ : 

the southwesternmost :record of which I am :.;1,:are comes r:rom 

San Diego County, California ( Bent 1938 ) . .!\lthcugll ·tzt~;:re 

3,re some hearsay records of snowy owls in the Klc:.math B.s,stn, 

nc, d 2 ... ini te sightings of th..i.G bi~d h .:1.. e been made j _;1, the 

area ( 0 ' N;:;il l., pe:r·s~::mal co'.ill!lu,_'1.ica..,~ion). Nonethelesr:, .! 

a . . low i:-1:f erences as to occupa.ti.ona.l sea.so _a.1:L ty J their 

presence at :Nightfire I s l&.nd csrta:LnlJ cbes not :Lmply a 

elimati•~ ~egime any diff e ::·ent from t rat of today. 

Mammals 

1·able 6 J comp:i..l "'d f :r-on1 :aall and K . son C~95 J I a.nd c.hodtcd 

agajnst l. ..._ ' (-, 0 1' ":Z 11 
v ei..~re L, t.- .J.. "" 4} . , \ ., ... . 

and the Na:r:cati ve Repcr ·:: :-:; J :t"i.sts the 61 species -JX mrur.rna1s 

which have l/een reported ·"'"r ·'-.he Klamath Ba,sll in modc:I'n 
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of tlw se mammaJ_j_a.u spec:.Le - w r e u tiJ l· ed 11 ; __ r~n.g th.e 

Both •:>niu.als of the oper1 sagebr •:i.s:::..,, la•:'.'i:7 --~ta:i..led. 

j ci,ckra. tib i t s and Nuttall ' s cottontails are cu r ently ery 

colllD.on i th ~ Klama t h Basin . For instance., an .st:mated 

-z0O 1~1ll,~k.•-tai1s \'I(~re reported for the area surround· ng 

f::-:aq· .. ~ntly r f?l- orted j_n numbers equal ,:,o 01 exc<::•edlng 

those n:wi,.:cd fo · th, black-tails (USDI 1960 ., 1965, 1970)., 

Rod.~nts 

Yelle i-·::.elJ5ed mRrmcts are cor:1Inon in Lie 

Bo. ;.:dn" Ir~ 19-;--o, an e s tima.ted 300 utili z d the :rocky 

ru~-1-T 1g70 1 
\ ,._ -'-'· - - I I • M~ rmo-:.:::: a!'e ab -nC:.ar.:.t i n the r .., c: ky gr·asslands 

and brush of the La-· :1 :S~d."' NattonaJ. Monu.rnen-c sou. -heast of 

Lr:. wer Kla,n:a,th Lake wnere they JTti.'i.?::E-;: their fi:?'.'st appearanc· . 

·1 06,.... --_, ~); 
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and ar:y animalc caur~rri-~ prehisto~i(:alJ.y :,mE t :represent 

active ar i.m2.ls of the spring , n d su.r!llnEH' . 

Beld:lng' s gro-u.nd sq_ulr,.~e.1 eolon :LcS a:re n,o ;~t conrrnon}.y 

found in grassy open ings ;_n ye11ow pir}e c):t ' jv.ri.i pe r fore s tf_;; 

rarely , howe, r er, the:y i·!il1 follow water cour (:e.s :lr;to t.he 

valleys beneath the s e trees ., .nes-ci1~.g in the gra ss in ther, e 

open areas ( Ba ·.ley 1936; A1tnough little 

info1111at5.o:n is ava:L.lable conr.::ernir.g t heir clistrl::.1nt:ion 

boundar y of the Lava .Beds ·,ratJ.ona:1. MonUJnent southeast of 

the Lower F..lamat,1 a:.'.'e ,'J.. (F·or seJ.l 1961), and thei.r p-ce;sence 

at L!-:::iK4--probab.l.y : B occu1H:nts of the 2-1. te wi t h c;: after 

its human occ·,J.pants --does not neeessar11y .ir:1ply cJi nat e: 

diffe rent f r om 1·ha.t of today . 

Beaver, which prefer bodies of water with a~jacent 

stands of willo-;,; _~ 1~cttom....-ood _. alder, aspen ., o:!·, b5.rch, 1m.v0 

bee:1 s car ce i n ths Lower K,l amat~1 ba sin 5-n r- r::c en t ·yea-:.-s. In 

phenomenon. 
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of these e.n:i.11;a1s . 

have 1, ,:! en coi-;;mon in the Low2r KlaiN-rr,".1. ba s .i.r: .:i 8.nd theJ r 

cuTrent lct1 numbers are p:roba ·y to 

l'! :;difj_c:ati.ons of Lower I□-amath L9.~rn de:ts.i:t0.:1. ··.n Chapter J.. 

~uniper as::;ociatlons, ,;10st G.bundantl~' i.r: the ::n·e<-, cf ::;i:.rc ...r1~z 

,u d mar shes (H:.:1.s2r ru1d Ston,, 1970) . Ac iv e year- rc.,E::.c; ., 

these vo 1 es are abundant L1 t 1e Lcwer Kla.rnath 1·e: ~. en today, 

where clo::;e ·11.ratch is kept on thei r nm1bers oec~a:use of tli.e 

.Potential clamat·/== to ag1·icult·ur a.J. crop ::, wh:l.ch t,l-::.ey represtSnt 

0 r Neill, pe:rsona.l co:rr11T11.1n::.cat.:':..on; \.',Junner 

and ee,n.i-e.q1Ja t5.c p lants -:.r the lake prov::_c.e trtE':ff• w:L th i' ood 
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region. In the 1930 ' s, f o.r i n...,tance, s omt':- 500 tc ;C, 

Narrative Repo·"' ts not e coyotes a l ong + he ~hor";S ~ .. ncl 

adjacent uplands of Lowe r 1(.,_amath and T 1 Ie :U1k,~s. I .deed, 

in 1 94 2., C<\,-otes had even been .sighted :l.r). ':};e s rn.a Ll l s 1a .. .nds 

trave · ing through a tc~r {u~rnI 1942). 
\ . . 

are year - :.ound :residen.ts of the Lo1i:e:r !G a·,~F1.-r;h a.r·2 ;s:. _, th.e l t· 

numbers r each two ses.smrn.l peaks : i n August, WhC;n n ew 

young have bt~come ab1.:mda.nt., e.nd in l ,te faJ.1 a nd wint er 

when the resi · ent populatio is bolste~ed by ~rrivals of 

coyote s fo1lc.wii g ig:r ato:r:, deer into the area Fo -r·se2.1 

1961) . 

Wol es at one tim~ also r anged t he sagebrush hi l l s 

and plE-1.ins east cf the Gas f!,dC;s and .Sie!' .ca.s. Ur ort1Jnate l y , 

howeve::-· , t B,nime.~ s we.re exte r mi.ne.te d . v _r l ch of th'::i '!" 

1~ b · · · · ' t• • I - r r)9 · , J presence o· lSQn, ,:.'. -n.~i.,; Will.(:.'i e"t.~on \ . . L_, J n0. for t he 

simila.T 

disappearance of the wolr :C:t 1 th(:.: area of Nig'.1.tf'i1 e I sla.nd, 



stat.er· tha. t four wolves had beE:n s .:.gh·t,€.:C:. .rtea::c Str·a:w ~ 

southeast of Tule Ea:r.li.Ar, i .n 

in LBNM n.d .) had noted th9.t Ha :few11 ha.d. b~en see!l south 

of Tu1e La.ke. Thus, a:~th01.l£.;h wol:ves aJ'e .:1:::i ::.cngsr fc-;..md 

j_n the Lower Klamath ba:.d!l., there is li.tt."l.c ..:·ea.son to 

be.1.ieve that they we:r·t:i n0t. present bt=fo:ce their rec,=nt 

In Oregon a..."ld Cal :;.:;:'ornir .. gr:L3z.ly bears prefer::-1=.d 

:i:'19.t tc rolling a :cea,:: .intersperseli wi.th den r., e BtHr:cds c;;-

ac-1:--ive during the 1inter ,1 even hib1::r~1at~.ng grizzlies. wov.1d 

does not support i n f ereri.C(:!S as to occupational s~;e.sonal:t ty 

B3-iley 1936; 

although se· ·ere.J. rectJr c.~ s for .;;.rcas _D-::;r:tnheral tc, Lowe r 

Kla.na th. Lake are o.vaiJe.iJ.le. T'h 1::: t:,e b ear:::; were lmown to 

and Tevis 1955) whiJe o. si;~gl.~? g ::·i.z.zly was kllJ.ed ir~ 



ea.stern Californ j_a v- 0 111.~l 1rve pr videc. both a detl'J-' te 

sneJ.ter and ample food for ~~his ·oea!'. Thus !, the occ1.J.pants 

grizzlies in the ore fo re ~ted ~ ~ions to th~ northe~st., 

north., and west of Lower Klamath Lake , 11.rd.le t hey n~e.y r,a.vE~ 

had a second source in the la' a beds ~o he south e.n,1 

southe!=tst. 

Iri -:.:-1.e Lowe :., K' 7 amath :baitin, raccoons a Tc c.:.:o::-Ju<..Xl ... y

found along t he perma:n.ent: ca"-ta::. _-bu l :c sh me.rsht::s 0:f' 1I\1:.e 

and iiowe r Klemath lakes; th::. e,re s i 1,1i l rl· · found :u".l 

Hank I s Ma.r;;h and Upper IO.cuna · h Lake > where chey ran&;,:':! :Lnto 

nearby pir..e fo!'ests. Racr.oons ,:...iere at on· t :1.me more 

o,r ... im.alc dE.:cl:lned in number a de ~.:i.1rie .,,ih ... ich 111,1.s on.1.y 

~ecentl~ been reversed (Bl och ,J \ 

Except :!:"or the a r eas inw.1e( :i.t:1t.sly ac'i,jacent to Tule Lake, 
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e.n<.i I-ian 1 s Ma ·sh supported a s.i. Zr.;d.i l e f,OT', .i.ati .Jn ( son e 75 , 

in the same year (USDI l '.Yr'O) . I.~ E'a.rJ..\...f•:c- :yce:n; _ howeve:;:·, 

min·,;: were cor.:nno.n a long b.e Lo :er l(lamath ::r:21.rshes ( ,~ ·r i nnn ·1 1 
,,J. - .• -·-· 

et . a.l . 1937)., and their re ·~1c:t ion · r:. n~_mbe rs 3- ~ems linked 

with subseqtent disrup ~ion of tl.eir habitat . Indeed, 

Henshaw ( 1917) reported T,ha L l~U"t::8 w)1r,·oe:n, o.f m:Lnk: wf-:-.re 

1900 1 s. 

Badgers., animals of d ..... Y.~ open c ,un try, aTe currer.rtly 

uncommon in the Klam~.th Ba.s.: n . Recent surveys hc1.ve. not 

re c nrde~ theR Rni m~ls in th 0 rlc i~~~y of Lower ~nd Upper 

Kla nat:~ lz.kes., aJ.thotl.gh the lJ. '>1B..nds su.r:r01 n.di.i.'1g Cleur La!;;:e 

suppo.ct~d about 30 i n 197 r. T'~ )-_[ , a6o , o6i:::: -~ - ~ ./ , .... .. .J '.), In 

the Lava Bedp J\G.tion &.l Monument, badgers are f'oun. i ,1 the . 

same gen e:ra1 area s marmots :i ~1po J whi cr they prey. Here., 

they make their first a,ppearance in ApriJ. and are lA,s t 

seen j_n m:i.d-October (Poi-·sel:l. 1961); again l:Lke marmots, 

ba gers a·:-e :L .access5.bl/:;) d.J.rin; t 'le wj_nter in the Klai11ath 

.oasj_.n, a .. d any animale :i: und a :t·eh.s,e 11og1cally in thj_s area 

'nus t Y.epre i::.ent indi v1dua:1 s c-9X!g.ht- ·. etween spring and early 

falJ.. 

Striped sh,.rn.irn are very c:o:n.m:Jn along Lower Klamath 

G-1'1.d Tule la!-ccs, li v1!"..g i :::1 ar1d ,x;:.ili z:.ng the sage, gras -

.Fu:rthe:r sou th, they be(:rxae rs.:ti:: > ·.11-,,douot e dly beeause 0i' 
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the lack of pe~nD.a.nent ground vmte :i. .. i ".l t 1e a ·ea) r..n:i the 

prima,riJ.y along its nc-r~ .. ern br;-·_;_:--~ da 'J.'y wttl'1 'IuJ.e Y.a.ke 

well--watered zones north of Le;• e r· Klar:nath Lake~- ·- fer 

instance., the marshes of 1Jp1>e:c Kl21math .~-A.l<:e --ali:io supi>Oi 't 

. b"L t · d 1 ' J +j (U''r1·r· ·,. c.·•, ... ,' (J.) s:i.zea . e s· r1.pe s .~i.nK pop'.:t. .a., ·.ons ;:; ___ ,,. _,, • 

R,j_ ver otters., c1.n 2 common in ncrt he.rn Ca1if orn.ia., 

are now only rarely seen there (Gr.innell 1933) . Currently!! 

they survive to the north of Lover Klam ,th Lake, l ivlng :i .. n 

the cattail-bulru.sh marshes of Up;ie K .. . ama:t-.:h I-ake & ..• 11. 

Hank ' s Marsh . They are p:r.esent 'but searce in ..,ower IC .. u t:J.:th 

Lake 3 G.r.d., appr rent. y > absent in 1"'1:i.le Le.ke (USDI 1965:, 

1970) . As w:i.t.hmink_, ther - ::!..s J..::.t.t1e reas'r to dou1 t +hEr' 

otters were more a.bund.a.n t .tn the undis urb d marBhes of 

• cn·1er 'Klamath· and 'l'ti. J.e · 1.akes in the ·pa t, ·s:i 1ce they .:;-:,re 

more common in Bimi.lar 1 abitr,,t .o the north. 

Even th )Ugh cons:.. :3tcntly persecuted., bobcats art.::' 

re.lat · ve::i.y Luin0 r us in the KJ.wn&..tl Ba.sin. In ~970, for 



pla,y an impor'tant .'."'ole in · egu1.:1tine: the Monument's 

rodent~ and lagoinorp11S (For ell 1961) . 

Artiodactyl~ ---·-- ---
Repo:rt.~ of el.k :Ln · he KJ~•.mr•.tl Basin e.re :car~, evt"!-n 

t ,hm!gh the B,'3.sin does conta:i.r su:L ta<t-,J.e e] .. k br(NS~~. Baile:y 

(.1.936), fo,_' in•'tanee_, n te'' th9.t althoug:r the:ce a:re am:plz 

records of e:lk along the ws::-tern slone of the O:re7c-n 

Cascades , there are no such reports for the east slope . 

In California however, Murie~ (1951:22) reported eJk ain 

j'.'2ports may or may not be trustworthy- -:lcscribed Cl, winter 

eln:: hunt in the se.n:e area . Repo·~ts of elk clcse:c to 

Ni .ghtfire Is.land are even carce1·. In 191.~4, these animals 

were reported to be in the forestc Just north of K. an.a.th 

Falls., while in December of' tha.t year a so1,{ t a. y bull we,~; 

s-3en ;'u .. t. north. of Lower Klamath .,a.ks (usn:: J.]i~l J • Thus, 

:.--c se-21;"is t;-1at alt ough elr arE rr✓.re ··n. Lhe IQamath ,e,stn, 

or s .atter:.:d ·~o..ivL.lua1.s i:1t' t , 2 Basin . .P.s elsewh2:r-e., 

r m the d~serts u. 



dee:r. are Rocky Mounta1n .n 

hemionus)- - animals of the 

.. e def~r ( k}o,::-:i l "Lf>·.LS h e;ni.cnus ---~----..... -·--·----- _ ,... _, __ , __ _ 
pen f:.,agebru:h p:. i.ns, open p:1.ne 

in which mo mtain s hee used t::> li.vA, e.n :t it ~"1::.11 'J - a "'guad 

brought with it an incr ease ·· r tLe u.,_p de e r popu1a t ion . 

The herd closest t o Lower Kl::1..i1mt:·1 La' e -- ~hc• .~'1t , 1 :'!le deer 

herd --usually summers .in t!:le Highlands f->ome 15 to 20 mj_les 

sou tr~ of the lal e., u10~r:.n~ r: cwn tc-~·1:1.rds LcNcr }'.""7 2.:math Lak-:! 

in t he winter, augmenting tt.e small. res1dent populatj_on 

t here. Although '·he numbers of ani mals uLi.lizing the 

Lower Klamath. reg." on vc1.ry fr .. ·)"m year to yea .. , .some 50 to 

100 anima.ls seem to be pre:::,ent in a.11 s eascms. The m 1.l e 

deer populat:Lor to the so ·th f;as+ is much g r ee.ter: w· ile thE-~ 

Mt. Dome herd m1mbers Boo, tlree 'erde to the so . theast 

and east - -the Glass M.ou..r1ta··n Brya.nt .M)U .. tai1 ., and Devi ls 

Gar den herd~--cons:st of some 32,000 animals (Stutz and 
' 

Ward 1966; Stutz, Ward , and Brou~h 1967 ; USD& 1964 ). 

Al t houg , many of t.hc-: s £: an5.:nals Ji'> e far south and 2ast of 

resident herd of some 50 aaimals~ i s p art of ttw main 

winter range fo:r the G3-:~c:, l,huntD.:::...r, herd, a r d du.ri11g t .Lese 
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rr,onument 

impressi-.re m:mtr?.rs are probablJ not acc'.1rat~ i.ndicators c1f 

original m le deer dPnsities in the area. Not only do 

mule dee1~ seem to have bene:fi tea both from the e.xterudna

ion of mountain sheep and fr::im the loggi.ng off r,ste6. 

a.r,?,as, but mcJ.ny of thei. Y' na.t :iral p:cedators - -coyot.es fl.rid 

hobe:at,·, for instance - -have be "n rcd1_1ce;d in rn .. unber. 

"the original mu.le deer population must have been c•malJ.er ::.n 

nize than that of today. Indeed; "According to reports of 

some early residents of the Modoc region . .. ir_ the e2rly 

days., fifty or so years ago _, mu· e de0r were not at a.1-:'.. 

p.lent:U'v.l i.i:. the ar;..:;a .• • one could ride f,:)r e, day without 

.7,eeing a dee :r in r.-:-.:::,i ons v here s:i..mi1a.r excurs~ ons today 

' Xoffitt 193~:53). 

r~ sho~ld b e noted that whi le tte deer herds 

me 1 .j_oned abcve consJ.s t ::-ri.marily of Rocky Mounta:tn mu.l.e 

c lumbian_ s) in thes0 groups. Black---tail.s ax-e p:r·imarily 

a.r.ima] r:. of tl"~e · ense f orest a.nd chapparal ·i:>ut:. v.rl th the 

~,,daptationr.' . ., are s.i.m:. lur· to Ro -2ky Mountain mu.le deer i.11. 

ge,. e:ra1 habi+s. I 1Ed not attempt to distin;uis i betw-et.m 

s ' bspecies of mu·· e df:er. in the :ti.e;htfire Island. coll.-~ ,. t'i.on_. 

a .. lth.ough s~.;.c a i.s·l:;i.netio ... mi.g~1t be tenuous J.r poss:ble 
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:Iall __ 927; Star r 1'9·~4 . ,,, ) St1..:.tz., Ward , 

and er-.::n.tgh -; 967 ) . 

. t or ti.1-<;_, tr:ere were so~e 30 :G00 _,000 a1telope :i n 

. ..Jorth Amer.tea . ~rhert:? are now some 36:;: . .s 000 .s of wl :ich 

approximat e l 3000 are in northeastern California. (':rha.ys r 

J.97 0; Yo· k:uru 196 ) . Althongh -cnes& few tn .. J.sand must be 

a pale. reflection of' the orj_gi naJ, abunda1ce or an-'-0J.c,p .a 

in t h e area_, t' e a n imals are n onethe less relat: .. vely ,~o:m..mon 

in the Lowez- Kl ama.th r egion . There are cu :crentJ.y two 

s eparate herds foun d i.n thi:-:, a rea : t he Dorri s herd, 

nun1b e1~:'_ng some 50 a;nir.1als, l o cated to tne west oi Lower 

Klarna. h Lake , and t he Mt. Dome herd of some 200 o: more 

ani:na s, wLose surnr er and ,,. ·inter range is -~i mt south o:f 

Lower Kl ama~L Lake ( 0' ;r · 111, p ersonal c:omrm;.nj_c •,i.tion_; Starr 

1934-). Mt. Dome £-J.nimals are fre uen tl;y- seen in the sage 

·iH·usr1 j ust so1.ith of' L rer Klarna.t!1 Lake i n both s un.tmer and 

wi11te ' mon-::h3, 'Jfi.::en coming up to the sout.he n edge of t he 

lake for ~ter or -or~ge (USDI 194t, 1954, 1960, 1965, 

1970) . Ante lope a.:.i:'e ·a,".' e ly s~::en on ·',h e Lava J:,eds 

Honwne~t . Occasion2. J.ly ur- ~ ng dry y2a,rs, ax\. individual 

wj.11 move east i.·orn. the Mt;. :r.:o,r.::.~ ~!erd down ~illen. 1 BJ.·Ji'f _, 

but sue 

Mount air--.. shs- ep wer-:: at vf:e -:: "' me sp!'ead t rough.out 
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i n tbese area s a.s we11 a .. s in ,l' e rno:r # r ;: en p.la.J::-.s , t,, ":' i r 

habitat thus hav:Lng iTtU '!h :Ln com.ino.n wJ th tha-L c,f' .IEUJ e dee r 

(Bailey 1936; Grin.i."!.Cll }/ ,-, 0 !. " r , 196.:; . 
- ;. .. .. \, .. ~ -4, ... - - •• ,..,- .'J 

(\'-, .. , ... 19·7)] ) 
..,,/UC,.~... .. /- • > 

•rhe J.av& beds 8out , e::i,ct 0f J owe r Kla.ru1t.h Lake supp ort ed an 

app 1-_rently si zea l e population of i gho.1'.n u::1t,::_ 1 t h e la:te 

.ompe··- · tiou with d0rnes 1... :L ,::: .::,h _ eg f or fo od, and dec:irr~a.tj_on 

-Y diseas.:..s ca.u(!. t from dom '-' sb. c 1:!onp et.itors - - : ed t r t.h.e 

ext - r mination o ~ 1, unta:L:1 sheep in a ll of northeastern 

Cali.fornia. I n the i., i;•wr Klamath area., moun tain sheep had 

e 

knmm animal dy i ng )n the .!.Java Bt.ds Nat1on2vl Mor.um- n.t: 

It L n .1t. genera J.;y known. out the· 
las t moun+·a :~n sheep di ed ~in what i. s now· 
t h- Monument i .Il .:..h·e winter cf 1913. They 
summered on Mt. Dome and watered a t Willow 
Creek on the Vor~ E:r·:i.mmer ranc 1 unc,e:r the 
west si e , f ·che 1~~oun;:,ai n . Normally they 
li:-1-t~r-cd. ir t:1,J O l th l alf of '}'l~6N; J~y~ 

w_ e:te t1 . a ;y~,e:tope no1 n .n. A severe 
wi nter :·'ouJc .. ave out them down ont o tht~ 
11 Li tt18 Lavan . 11 

- omest · c sheep c leared 
out -th Litt .. e La ras (Monument J ahead of 
· ;n.em in 1913, c.nd -too dcen snow covered 
·chere (sic] __ ormal range (·11 L~5N, R3J) "0 

·ch€' l ast :re1;· 1~,nt s t.arved +.o death ( t arr 
·· c,zl ) .L,, _) ·. • 

_Li s quota.tioL 8,l c': "! ~~Ll:r'.lTJJ2.:ci z-=-1s rnuc_1 of what is know1 



mountain s .eep · uamer~ .1g :Lr- ~1E! vlc .' .ni t y o_~ .t. Dome., 

rrov:;_rlg east -~·::, the La:r :1 Be.d~.i d.u.r ·ing th':: wi n1;. er. In this 

ace mulated . 

t ~ -~ b i 1 mh I - - ' oeen OLu ~ 1 e naians 

wou1 ·· w::.. · t by th~se eav· s 

a r .row as they left them. I..iKe c1the:c mount· :i..n sheep., these 

anime,J.s probably wandered ome dis tance frcrr: rough grourrd>

and .it w ,uld te of intere..., t. t o k.1.tow how clos e and how of ten 

. o· nta.in s11eep ca _ e to t_ . . , area of .N" g tfire 1a,1and. 

a s sume tha., the shee:;'.) U. mak t he short tr· p from the Lava. 

Beds ) rY . th.3 closer Mt . Drnne , 0clor. g the ridges which led 

nor th t,o :::-i.n. b ey·ond the we s t ~n edge of Lower Klamath Lake-•

t ,er e j_s ., fo z- .:.n sta ,ce, a single recor cf moun-cain sheep 

eing f u.nd north of Lower IC!.at12.:th Lake (Jones 1950). It 

:Ls, t..h"'...1s ~ :;;0ssi ble tha.t t h e inh a bi .... ants of l'light fire Island 

had mounta i n s 1eeP wandGr~:.ng l i tc:r.ally in t he i r bac:kyard. 

But im edi.a e. 1::· a· a i lab.1.~ or n j :5-t is obvlous tha a 
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Lava Beds •1onument w1:1.s made .ltL 1971 £',Pd. has a:;)parE-mtly 

Nig;ht.fire Island providec.. on::.:y cr:,e mammal which has 

never been :rec ..,J:de l for t 1e Kl '"'..r::.a.t.i.1 Ba . .sin - -t_ e bis on. 

J-LLt:1ougb pr,~viously u.r1reco1·c.ed for the ,.>.rea e:i.. ---:her 

uiso:-i. t of 

Klrunath a.r-ea . Thus, Bt..:i . .ley 11925) noted re.cords of bi son 

from the Malheur and. Harney .L2..ire aree,, whi le l/errtam 

(1926) str.1:t 0 d t=1e..t l1.is Achom;: w:L a._ d Atsugm·1i i:i.f orL-;.a.nt s 

grue hi, >1r.a:t ... P fe1 -+- t) b e eJ.:iJ .hle record<:: for marry of 

tt:e a:rld ' alleys of Modoc an Lass en count.:Les: Surp r i.se~ 

Alturas, hot Sp. i n;;s., Hor'S'?- Lake, Eagl e Lake, P:i.ne Creek , 

and :Ioney Lake v . 1.leys.., c ... n _ Mad.•~li:-1e Plains. Ba:i.ley 

( 1936) extended the Or~;;on f · nds t o -1ar .er Lflke., and 

argue i th~.t the ·, r imti.l" Me:r·::ciam noted 1= robably came from 

the. ·e ha.a. be ·n b i s0n i J. i::h::; northeastern Californian 

sugg8sted that th=> western limi ·t: of bj_s on 

fr cm1 Warner LaJrn thr:11 ,gh G-0ose LAk-:- to t }v-· 1·e s t o:' north-



easter·n Califo:;:-nia., this would put bi.son.. j_n h:i.stor:L.:-: Modoc 

t.~rritory·. At any 1·ate: this his•:·.,_yr-:Lc distr-i' ution i mp l i es 

that archaeo: ogical find.c of bi.son i :\ t he I(..l r mrlth Ea.sin do 

not necessa.r.:Lly imply a cl· mat:Lc l'•:-!gime any different from 

.:.at of toda,y- . 

The dorrJ.nant manm1al in the K~.e:.ma th Bas-1 n now is 1 of 

cciurse_, ma~·1, and there ls li -'- t.le rea,son to doub t that 11is 

~ O{?ition j_n the Klamath B2~sj_n faun,, was less s:i.gnH'icant 

prehistorically . When whites first entered the Ki.a.matl:1 

a.1 ea.J they f ou.n.d ... ,he Lower Klamath Ba,__,; .i:-J occ1. pied b;y- the 

are not pre_:i.sely known _, it i~, Glear -cha ·e,hese pec-p_e 

r:-: or. trol led t h e t,u1 . of the la 1d. between Goose Lake 0r: ·tr.,e 

-2 . . st and the ,:! rest of t ne SierraE'. on 1:;11~ west , 

n · rtl1ern "'oou.nda.ry running alo~ g the Los:. Id ver_, the_ ~10:rth 

of Lower Klam.ath Lake bu-c south of the Kl:a..: at.h River, 

·v •hile the set "t:1ern boundary passed sou th oi' the bul k of 

the La·~·a. Beds ( s<~e Figure 1). The M doc thu" had. a cce:::s 

cr . .-:~.:; J_ined. above. The ur.;e wh:i..c·n they mad - of thi~se -r:-esources 





C:HAPTFR 3 

'l'HE METHODOLOGY OF' F A.UNAL ANALYSIS 

Fa1na.l e.n al.ysis_, defined 1.1G the i<i':.:ntJ.fication and 

ana.lysJ.B of an~.mal bones from arr;hl':l'.?.Olt g .ii:a 1. sites, has a 

rev:Le of the nid-nineteenth centnr _.f establisb..ment of t he 

realj_ ty of early man in t' e Old Wo1·ld soon reveals. None -

theless, it does seem trt1e_, a.s Olsr.:.n (197' .) has pointed 

out , tat i t it only dJrtng the past fe \ decRdes that it 

has become .--.:: omffio.r.pJ.ac:e for at lea.st br:i.Pf fau.nal stud:Les 

t o be included in archaeological si~e reports. · Certainly, 

verJ few rece· t, s:Lte repor·,,s by competent .i_nvestlgators 

have ig:nore.d the pe,leoecc l''>gical contribu ·.ons which may 

be made b-y fe.unal a.1'!al.·sis ., r1lthough the £➔. ttentlon pa.2.d to 

such ane.lyse._ ha.s Yaried f r0m rr.. :L:o.Jma. (for :cstance . Sears 
' ; 

1956) to met i culc~uc; ( f oi~ in.::, tance _, Fla.nn:.:::-y J..96'7) . 

Although nistori~flly important in archaeology, it has 

cnly b~en during the last ?O years o~ so that the methcds 

of tont.s (for instanct: , c- rnwall 1956; 
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equal attention given 

to the kinds of :i.nf 'erenees c::on.C(':!Yn.i.ng B :tch tnc!. tters as a.ge, 

sex , e.nd pa+holo ·y which may r.e mad'.:'! from :l. dent:5.fi ed t:o:n.es 

(see , for instance, Chap1i.L 1971 8.d5 contai.ned r e f t;:'.'ences), 

!'e.l.atj_vely li ttJ. e '='!;;phasis has ·~'!een plac e d u1 on the 

development of meth.ods which ·would. a1J.ow va:...ic. anc. rel:iable 

analyses of f au:v,il Hh1ti:~:t:·ia1 · once- s ingle bm::.es have been · 

identified ·and s tur ied~ Al though a m.:unr)er of methods for 

the analysis of animal bone.: f r om archaeological s ites are 

in use, none h3.ve really been subj9et to detailed scrutiny 

as to thei r reliability and va~ldity~ 

rhe most crucial de c i r:::Lon whi.ch a fa.unal a.'i1alyst 

mus ·t makr-.:1 once he i.:- beyond the "ic.e.ntif ication a.nd 

interpr8tati: n of .indivj_dual '}ones and is begir.ning the 

statistical a1:c.~-~-Yt::l .. s c,f ~i.s data concerns the cho::..ce o:f t e 

proper unit to use :':..n th3. t rcanip 1.:!.ation. Of the seve:Ta] 

kinds of u.n:t ts whicb. hs,:ve be{.?.n u sed , only two-- -~.he nurriber 

of spec5.me.riB a.nd the m:i.niltm!n n ut1ber of 5.ndi vidmtls--hfave 

gained nuch ~Jop u1.ar:t ty. 

fauna.1 ana.ly . is- - chc:; number cf :Ld:lntlf J.ed sr e cJ.mens per 

t.axo::i •--•as the 1.m.!.t of' '.;t3.t.ist1caJ.. nia.n.ipul at tcm in fa:t.ne.1 

s b.1di.es , and a rmwber of ana.ly"'-es :Ln "both a r ch a.eo logy / for 

Unfort11nately :, 



r <2::r iou··ly , on • never knows ·whether or. fl'.)~. the units be1n.g 

f on e Pnother ~ wh e ·t:her or not one ony f .1 a~nnent ha<> 

p:.reclsely the slime · r:lginal ·. e:fe1·ent as 10 ;),: 20 or p-:-:::rh2.p1 

100 or :nore · o the:r such fragments. · Clearly the_;rol;able 

~_r1.terdep endence among · osteolog · ca l '-"pecime :s :i.1 H .. n 

archaeologir;al collection constitutes ar1 over;,;helr:n:i.ng 

l'.'ea,son for defining an emplcying uni.ts wrri<":h are 

necessarily i ndepcndt:ni of ·ur1e an( t her.. 

l ittle doubt that the use of numbers o-::- specim"'rn, a: one, 

even , ere that us e not cm.founded y t ~ ✓ ro.~era of :nte~ -

dependence of elem2nts, simply does not provi. }.<~ as mucl 

info ~mat i on, &!;.d a 1.lr.1 · as nG.ny 

faunal material as does the use of min:i.n:um i1.i.m ~:rs c,f 

.:Lndiv·l. duals . It i r:: t. is f'o...-:t ., .,,n · not. t;he more se r :l.O'.i"" 

but 

:tn. pa.rt re ·• a1rn8 of the p:rob:J.cms a. soci.ated wi trt the 

sv.cc:i.;,-: tly dGf'ine' 
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individuaJ..s whicr, are nec 0 sse,ry ~~o account :CoY.' aJ.1 cf the 

skeletal el t:Jments ( spec imens J 1">f O part:i.cular species 

found. .:'Ln the si.te. 11 White (1953a:3S7) dete:rn1in0d h.ts 

minimum nu.mbers as follows: 

The method I have used in the 
.studies on but~heri.ng tt~chr ique is to 
separate ·the · =nost abundant element of 
the species found (11sually th•= <Li.r:;·t.aJ. 
end of the tibia.) .:.nto right e,nd J.eft 
componenta and us2 the g :-eate1· r...u:nber 
as the· unit of · calcula.tion. · Th.ls may 
lntroduce a. sliglt error on the 
conservative side because., w.ithout the 
expenditure of a great deal of time with 
small return, ·e cannot be sure all of 
the lefts match all of the righ.ts. 

I t might be added th.at not only are archaE•o.loglsts 

joined by some pe1eonto1.ogists i n their us -~ o-f ·,linimu:n 

numbers ( .for inste.nce., .Shotwell 1955 , 1958., 1963), but 

also that the use of minlmum numbers by paleontologist:.:, 

greatly predatef.:; ;;.;uch use by archaeolog1s·s0 (Ho-w· rd 1'.)30; 

Ho\ ard a .d MLl..1.er 19ho _; Stock 1929). 

1r:.ce in traduce.' j_:n to the EtrchaeoJ.ogical li t~ra turz;., 

the m:i.n.i.muru nnmb,er o.f tndivid:aal s became the pr.'me 1.m:Lt 

f ro~. White 1 s orj_gin.al .:-:,_pproaeh (i'0r i..nstanc:r.._, th.e 

1 'a grea~ deal of 

t~i.::il.e with sma: 1 retu:rn' t, set~ :Lf al . th lef+ s matched e . .11 



clusters of fauna.1 materir 1 derived fr .,m ei.':.b~r ent:i. r E~ 

:single comp one. t · sl tes o:r sepa r a t e ccnnpt:,n~~ts of multi

.-:!Cmponent st te f., , li'l'.'tnnery ( 1967 ; 157 j a.pp lie that 

definition to 11 bonE~ from a given natural level or zone at 

a pa,rticu...lar Gite . 11
) Shifts such a. these are dj_scusse:d 

below. Thj.1;; ra.pJ d r5.se i .n the popul a.r:'.ty cf minimun 

number s .Ln archaeologi.cal res e-.:: rch :is easily underst,::Jod : 

not on l y does the manipulation ·of these u..ri::. ts allcw more 

det ailed i n.~er._ncE: '' to be made f' rom a collection of 

osteolog:· cal material tha.n does the u se of m.~ ber of 

spe~c:~men~- per ta,xon alone ., but mini mum mrnhers ;an in turr 

b used as the bass of m~re elaborate t e c:nn·qu.e ::: {for 

insta ... 1ce, 'fhomaB 1971) . And_, it must b e noted , the use of 

ninimum wnbr., rs Li fe,una l studies provides us with un_ts 

wh.:ic ar.e necc.: ..... a r:ily independent of one a..notheT, and 

which rrJ?,y_, t'1erefore., be validly us ed tn further sta.tlstlcal 

manipulat:i.on · f other stat.is ti.cal requi rement s are m~rt. 

Alth< 1.g · ~ub · e,... t to widesprec1.d use, i ttle crlt·1 i;a.l 

a rchaeolo~ist s . Surprt :ing. y, what no archaeologist 

var :l..a t.i.on :t.n the way t h ·':' c n(.-:ept of rr:in.i.mum numbers h as 

t: ?.D a ,p l..; cd b:r·::ngs ·v:i H:. i.'t ya.:r:i a:cie,n in tLe ralues of tr1e 

:i.S L 
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1inde ed.> e1en no :i:i.scus::-.ton) as to l:ow :mi:1t2r111m numbers a:rf! 

to be determJ..ned from archaeolcg:1 ea1 d.s.ta.: gi ven Whiters 

bacic definition of those uri ;s. Specificallyj the re 

a r chaeological site which sre in 

CertaJ ... nl.y !) the c:i:101. ,:;,~s for dcter min.i ng such clusters 

are l:'.mit ed . One -: :::m, for i ns ta.nee, ;se all pos s i b le 

a:rchaeolog:i..crL. dis tine tions i.n group i ng the data-- --- that is, 

by f:i.rs t · · 7L1i.[1g thi:: f.:: ... ... m.2.: ri:_ate.rial on -'-he bas i s of 

otr-a:t:5.g;raphic breah.s, and t hen i3ec ondl y subcli vlding t h at 

mate r ial on the ba::.'d ... s of the exc ava tion uni ts :tn wl ic.h i t 

\-ii.ls found. NsxtJ these small clusters of faQnal mat etial, 

each rep r ese~ting 0r e vertical uni t c r oss cut by a 

c:·_e1Rnd 1966., a:ppencU.x C; Harrj_s 

Th.is meth d of d2:.f:i..ni.:-1r, a.nr:i.1ytic un:1. .s J wt.i c t , I 

.s' 1a11 cal] tru;, maxiw:tJ:rn dist:1.nct.ion techn5-q_ue, y.i.eJ..ds a 

proper .c1ea.ns of' org:=.-.;1:. z~.ng fau.na.1 ro..i.teria. .. t into ana.1ytj_c 

by ex.a.m:.n.:.ng cJ.1..1.s ter:, :::;f f .'lun<';.1 mat~ri.~l recovered :Lr1 
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s ingle st::cata or groups of roughly co,~·ve.l s t :ce.La wl thou.t 

n.ga.rd to the excavation unit in whi~h they 1,f-7.:::-e found 

(see, for i.nstance, Alexa.nder ':"1 1 i .... , . C, .,.,..y 196'7 ) J': -~ .• ~.11.;.i. , • I • 

p:r-ocedure will yield :.r:in i.mum numbers ·which a:ce l e ss th.rm 

+hose deterz: i.ned by the :fi r e'· appro::i.ch outl.:.ne..: above., yet 

more than those deterniJ.n.e cl h y 1gnor::i .. ng bot ·,1 s t ra:rSg!'aJ)hic 

brea.k.s and 'rerti ca.~ ex c;a ':r.:.ti on units . 

A given am)u.nt 0f f ~.ui.al me.te Y-i al ,d11 OC':J1ous1y 

yield the s.nallest mJ.nimwn nutnber of indi, i duals i f aJ.l the 

material from the site i s c ons i dered as a. wh oJ .. e •···· t hat i~ ! 

if both stratigraphic b r e:1ks 9.nd e.xce.vation i.~z1j_::-:, e.:re 

:ignore·a} a.nd White I s def ." nition used t o dete 1·mine minimum 

nu.rnb0rs fTom the resultant s j_ngle , ~arge clus ter- of 

osteological. remains. 

sites in whic h stral,igr aphy · s t ot a.l l y la.cki.ng , ca.J . .-.u.lation 

of m:i.nimum m unbe:rs :.:n -rh:i. s .fashion , wh: cb :r: sha11 c:...11 the 

minimum di~:tin cti0n me-t .h0d, wou1d s eem to vi late some 

basic t enets of a r ~haeal cgical ~e t hodol cgy where strati

graphy .l s p r e s ent. Yet_. ~xa. iples of the ·1s e of thi s 

app roa\,.:h :;_r, bot h o:'.:' t :;.e.s.e· s t t.ua ·.:Lon s exi.st ( s ea., for 

,~ ·r·1 c.- 'Ill• ... c,..., ,_, ": ( l q, 1 ' 1" 0 ·~ a n ,:;.,. ·~ • J ~ .,u.1:,, .. · .. ;., \ _, • • . I .L , L. exarap.le 

in whi ch tt is no t.:) 
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will be a f fected by t11e way :..:n wLich thi:c:; -:i1aterI.al · s 

grouped lnto the la:cge:c clu ter·s f:r om w:-..:·_ch m:i_ 1:i..,'TUtn numbe1·s 

are determined, and .no less t [;t.,n th:r·ei::i d.i2t:tnct approe.c~1es 

to such grouping seem to be in 1se. ·:-.rt~ ;,ossibl .. 

consequences of these differ 0 r.ces m· y ca ily be seen by 

app lying t he two mo t extrmrie of h2sE.: apprc•ach0s - -the 

ma.ximum and m..i.nhri1.m1 d.:i.0t:!.n~ti.on Ji'\cthods · .s Jef:i.ned 8: ,OYf:--

to a. single body of data 9 

.Ana ysi. of the malnmalian f'aunal colle . tio:n from the 

Panamanian s ite of Cerro Brujo provides an exc 1 ent 

ill ustration of the magnitude of difference 1hieh can resu.lt 

from the application of th~se differing methods to fa.uJ1a:X. 

data. E.x:cavat°ed by 0. a Linare~ of he Smithson:an T1oplcal 

Research Ins:tit te, Cerro Brujo is located i n the trop:i.cal 

fores ts of west8J~n Pana1na. about t wo kilometers inJ and from 

the Atlanti c sho:tes of the Aguacate Peninsula.,- Bocas del 

'T' ( T. _ oro , .'..J.1.nare _ le Saptr 1971; L.ln.an:!S <.~e capir and .Rc:lli.erc 

197.1. ) . Al~hough the c-tte is ac-t-.ur~l ly a group of five 

11 shr:;:l.1 -midden cJ.us ters within an area roughly one k.i1orn9·~er 

i 1 dl.a~neter" ( Lina.res de Sap.lr J 971: 32), the bu.L of the 

"!erro Bf.'U.J(, mi:J.ter1a1 ccmes from. th-. urge3t a d mos t 

CA- 3,. c O!'ft:<'.tir. s 't:,fc\ suc cesE:l ve oce rpations, the scant5.ly 

represented l:!a:rli~~r :,f ...-.r}1:i..ch., o:f U"J.kno1,m age and duration, 



six rad5oc~rbon dates falling 

be-..,ween A, D . 985 

n:c,,:· pc:-5. r t eo. out , 

10,000 an5.ma..l bon2E; and bone f:regments ~ as wf~~U. as ct.l:!n◊st 

20,000 otsherts ~ together with a modest stone artifact 

o:f th,?. -.. ari.aU.cr: :Lr· co.lcula.t('; d mini:rr..t1.1r num'c,ers oi' 

5_Ld i vi.d:1e,1s wt:.'.. ·.:J1 !'Nru ts from the applica t:1..on r:.,i' the 

CA- 3a. 



w:i thin tLat square . OnJ.:r then were mj_n::L .-,u.:: m1m:H:~x·e; cf 

:i.ndi v:idua.ls calculated for each of the resultant c ]_ust'::\rs. 

'.Ph:Ls calcu 1acion-~as well as that to be ·leBcribed below--

foi lm·.red Flannery I s mod~ .. .fieati on rr White I s minimrnn numbers: 

tha t i'.s > .L vnis caref'ul t o s ee that a ll lefts d1 ·l match a.11 

r :_gh t s a.:; r egard ;-; a,:;e :.-,.nd si?.e. This c.pproae:h r es~.l l ted :i_n 

·t ' ,:_,, l'l~l1·•1 ·n1,-nn r1l'Jr,'·1r->Y·~ "' <>{:. ·,.., ·i '1 ml_, ·•01 -, 8 . , 1.,..L • .• J ••" • • ,1. •• i • ., •• , _ b,.;. -·"' •• I, c,, • • e J • · 

One!e rrd.n::i.rnu.111 numb e !·s had been determined using 1r:a.x.imum 

ana1ytlc di s t J.nctions I recalculated these values a ,~co:z.·ding 

to the m:i.rd.mum di.st inc tion app roach . 1-'hus, I treated "the 

der.i\red :rn.i nimum. n umbers by applying Wh.i te 1 s amended 

6ef.ini-Li ,)n ·'-o thi s la.rge body of :faunal material ( see Table 

8). t r ather large d.: screpane:y bc~tween the --· al.us s y:i e1deci 

by i denti cal material usi~g these two different ethods is 

obvlo·rn. P5-gun:~ 2 grar..:J::d.c.ally port:r·a.ys these differing 

:r"':!suJ.tt.::;., whi le li'J.gu re 3., ba.sed up )n the percentages p r ovi.ded 

ln 'rable 8., de~ nons tra t es that differences remain even when 

th m::.;:-~imu.m ra:'Inb2r values are n.or:rne d . 

It might te objected that the differences seen in 

Figure 3 L-tl'f;; ti.ot great and furthermore j that the cL;_f fer,:mces 

:Ln m:i.n.:i..rrn.1r:1 num"o~'rs y:5.t'' l dc:;d by the rr.n.xi.mum a.nd miri:i..mu..m 

dis tinction methods are on ~he or der of those which might be 

is) -:~hat the mi!1j_r;:um dist:I.nc t.ton approach ha~~ simply provi 'led 
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that the e are no i=.;j_gn::..f:i.. c at'! · d:i _ fers!~ci::s b ,.:.>twe er,_ t;he 

results of the two approa.ches, t h e 11 :i ni mur-1 number of 

indi vidu9.ls of a11 tax.a were compared , by ana.lytic approach, 

ment~ of - Ss te:.:;t_. those s ~ec:ies , hose obsE:i'Vecl rnini:murn 

nnmbers · or both techr.:Lq Je, .. , B,- 11med to les~ t i.aL f:L ve i\t·"!'C 

a 2 '~ . 1 continge~ cy table . The r esultA.Ilt c ·li sq 1a.:re value 

of 26. 4 is h i ghly cignif.:.can.t (p < • 01) indicating tha.-c 

the two sets of data are indeed significantly diffe!'ent. 

Th;se differences in olve., o-'-' c u::-:-se~ a sh:i.ft in 

:t'"':1a ti ve species ;:-.,,1:)t:'1da.nce bet-ween the two e..pproaches, ~;\, 

s hift ivhich may be seetl by ex&.1.1ining the fl" c.tuati on .in 

i.nterva,l £~izcs between. spcc~es categories E: 2q.ressed as 

percentages. Figure 4 pl,:Jts th:Ls flue '.:-uatic. in tnterve1,1 

si.ze:. ·h e interval sizes the.nselves naving been obtained by 

s 1btracti g _the ap r oprj_ate pE.'rcentages pres~nted .:..n Table 8 

• • • • • -t • , • ,.,6 7 O/ ' max:. mum Cll S'tJ.nc .:::...s-r~ r;,.pp.t09,cn 1.s c: , . . n). 

The fluc. t u ··.t.i ,::ms 5.n r elati'.re j_nter vr:...~ ::i:· Zf)S !r:a.y o:r 

may- not )e great enoug.h t c, b j_ ng -::,bout cha·,1ge in ord.'. r a.l 

abundanceJ •..):r in the l'?..r-Jcsd ord: 1·:-; of species . To t,est 



rank orders (.)f spec:J.es abundance 8.s o.etennirH:.d by the 

1110,ximum an<: min.inmm cti ·tinctj_ on ap.1: roaches using Spee.rrm:m' s 

rho correc~ed for ties. 

hlghly signif ica.i: ·- (p 

mh f'f' " · .. + • d O ob L e coe .· icien--c oo ..,aine , • .., ,-. , 

.01) and ir;.dj_ca.-ces that although 

some minor r ear:r:angement ~ of ordinal ebu11c.an.ce .have occurred, 

these r E:.H rr.a.ngements ar1= not statistically signif5. ~ant. 

'l'he :'..rn::r.ediatt:' i:--nplicattons ._of this arial.rs:t s 2ee1n c:l~:-a:r: 

rrr:Lnirnurn m.unbe:rs of ind.i.vid1..1.e,ls when calculated accorcl:i.ng to 

different meth,, d of grou:i:;ir g data are not necessa.·tly 

con:par0,ble. Spe.ci.ficalJ.y !' of the three kinds of measures 

examined he'.l"e--absolute a.huncla.nce, 11 interva.1 sra.l.e'' relRti--re 

abul"1da 1ce, a.r d ordina.l abundance , only ordinal abur1de.nc1: 

s =-ems to be unaffected significant . y, in this _;_1:.stance at 

least, by Bhiftc .:.n aDal:,;tic approach, while measures of 

ab s olui;-2 abund.Etr'tce and ' interval s cale" rel·· •:: i ve abundanct~ 

may not; b '-' as ~1mer;• to be va1:Ld1y comparable when such 

mea.sures have ' een de::--·i ved from differing methods o:f 

anal · .. Jing f<4una.l ma.teri.al. 

T<'in:;,lly., perhaps .... he cle.s,re 3 t imp ication o_' the 

Cerro Br-uj o analysis is the ne'3d f or a st:1nd3,rdi zed approa.c:~~ 

to the ma..1'1.'..-;_:mlrit:· on of fr, mal d,.:'.ta . Such a standardization 

... hould be easy t .") rear:·h, s·· nee both the maximum and min..imur;i 

distinetion methna ~, seem to co1 t3.:'.... .. 'l r.:.2.j o r drawbacks :for 

os ·. fa.una1 ar:a"l.y~es .. On the one hs.nd., the ..r..inimum 
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occur in archasolo~ical ,,.l. tes, a:..-1d 1:iJ .50 ) ~,ing di s c f.1.:t d.B 

much of the L fo:::·mation w'.:i.ch tt.ese si tes have -'c o offe1· , 

On the other hand, he maxim,. m dJ.st ;.nc:tion T!E:~ t l.cti ;.lt i .-izes 

a tota. ly arbitrary mech ~ i sm, the excavato~s' separate 

exca;v:1.tj_on uni.ts., as a b:::i.oi s · .ro:c de t~e r.m.irdne=; minimum numbers 

and i!;. so doing ass1 .es th<'!.t tne .remfi,inB of :i.ndi v :i.d.ua.1 

,.t:.:i.mals will not be ci.i.. f;tr.· .b1.,1. ted ac:r·os s. several o:f th2se 

u . :i. ·~-s . T: e r-':!maJn.i ng app :oacn--that wh:ich :J.gnores '(.he 

boundar:i.e:s of e.xca'Je,'t~:Lon U..1~ i ts but utilizes i,hose p11 e,sented 

b"'I str.?.tigrai)hl c di v:·.s:ions - --thus clearly eir,erges az the 

bes".: of the t !'e~ i ,e .. hods for determini.ng · l i .:.ni mum nu .bers. 

There mt>.:y~ vf cour ~e, be situations for i'Jhic! ne of the 
. 

other me~hod~ is cl£arly ·u,erior, anC in such instances the 

resec.?.1"Ch8r s1:wuJ.d cer ain ... y use that a..lte rnat ive m,~thod 

whi.ch se emb most -.,.pp r·o_pr :i.atE:. But, i.n so doing., he should 

make the r e::;1.son.s :f'or t::1.i s choice ex:p l icit aD.d most certe.i .ly 

sh ul.d i'i.Ot · :Ls ar:-1 t.,:,,_r.y data whic h ·dould allow a l.ate.r 

.l"'eeva.luat :Lo} of h:ls collection . 

G:i. v en thest=-1 '-n.1go~.:-,"tions) two met.ho s c,f minimum 

1r1.crt1b<:::r dctP:nn.i.nation se~med pla:~:..sible fol' the Nightfl.r::: 

Island avian and rr,G.,"i'Jr:alis.n .:emains: l) determ..:.nj_ng these 

values from t h e cJ. 1Sters of fe.unc:1.l mat t.::! ri.al f ound in s:..ngle 

strata., o.r, 2) maki.ng ·~b:> se ca.1.c,.:. l a,tions from clu,. te rs o:f' 



., 
---1. the fie~d 2 

i 1 doub !: .) while the deposi 1.::ion,1l meaning or m.a .. n: r otl.F:)rs 

seems un,.,leR:c . SL.ce the use of these ·w1its as · the b ,'7:.s.i.s 

of rni.1il1imn n-;.:u,1b · :t: e er111inatioi1 mig ~t :1..uvo l vs serious over-

:m.i.ni tn-mri. nwnbers o""' ind5-v:i. uals from c lusters ox~ i'e.unal 

r emalns recovered from groups of r oughly C1Je•ra.1 s trata. 

Such groups a re provided by· the 16 8xcavation. leve.l~, 

compos Pd of st-rat-a whose broad conte1npo.raneity- ras, s,.., 

d.iGcus s ed i.n Che.p tE-~r 1, es tablished on the bas.' s of 

gsomorp1'10 l ogica." and cultura l data& 

De t0r!!~:i.n~:t.t.o.n of min'i inu numbers proc--ec.ed as fol lows: 

t,1e flturia J n.e:~.er·iaI f.1·om all th stra.tf:.. within a single 

exca-i.ration lev-2.1 wa:; treated as a ~-· ngle ')..rli , and m" nlmum 

numbers calculated f rom this n l--1.st "'1' o:f.' c steolog:i.ca.l r emalns. 

As wit the _"Cerro Bru. jo :matoriaJ._. I use .. vTh.i.te 1 i:: ·e:f'ini tton 

of mini.mum n.umber .a ., bu t ., J.ike J:i11 an;.1ery., ~;as ca eful t o see 

t hat a11 lPfts ma. ched all r.:.g. ts as regr-,_ r s age ~.n; · si ze~ 

there were 

ains f ro:rn ;-.,h i.ch 

de:--i red. f' orr.-ts the s ·b;jcct of the rwxt chapter ~ 



THE AVIAN AND MP .. M1,1.A.LLI\N REMAINS .FROM NIGH'I'F'IR.E ISLAND 

Rightfire Isla·-id yieldE: :. 71 o:') identj f.1.ribl,2 -3.vian and 

rr.e.~a.1ien b es an6. l:)0!1e -f.ca~tr ~n t .s. Of t..i:wf!e :i den.t:i.f ied 

located in strata which · ca~not a~ the mo~ent be placed in 

the excavation 1eve:::. se :uence der:t ved :.:.- c!:' the site. 'l1he 

ana.lysis o-<> the remainj_ng 5593 aviar. and 1380 marr.:ma.lian 

My approach for each class of r0mair:s :t.s similar : 

' first, ce rt,.dri aspscts of i<ic~1::.t::.:fica.t io11 ' .re c:.i 3CUGscd.; af·te:r 

wh j_ch the inferences \..;hich the data set.m to support are 

cha.nge in fau.rial D. tilizat.i,)n, anu 12nvironm.ental implio2tions. 

exr:i.rn.5..:ied i n t:1is fashion, then the 

manunals Finally, t " e r·esul.t s o:': t h e avl.f~~unc:.l a.r cl 

marnxna11 a:.1 a , ,a..iyses a.re combined ~~o present &. phc:tse ·oy ph9.se 

deccription of Nl;htfire Island. 

Avifauni1 

~L'he identi.f ied ,t-..r:l. f e;:m·a1 . ·emains ' re surnmar: zed in 

Ta.bl•""S 9 th::cugh 15. Ic T~bles 9 through 3 a "e shown tl1e 

specj_es iden ,ifiea :'::or sac,1 nas1::! as we. 1 as ti1e num.:ie1· of 



specimens identified per bone ·::. ..,r_pe fo r t h o~;e SDer:·i es. Table 

14 shews the d-istribution of ele·r:-1en.ts lr.- snec5.es for ea.eh - ... 

01 .... ·the 16 ,., -::· ,,a·ua+.J..-' <)n .1~c,r;::.1.-:' .,.,re--c.~,r-·:· ··-t-
.L, r .,.:;: ,..\,. _ V C .J •- - · Y -~ ,._, J;-'-· ~-•\:,;.:-- ~ ';.J 

Ji'j_nally" 'l'uble 15 presents t.he n!:lnj_mu .. rn nu;nbers of indiv:i.duals 

calculated from the raw data, ~Jy l.e~:-el a.11d :pho.se. 

scattered a.cross tr e levels i.n which tl:v2.1 .r v.r21~e fo 1 d. 'I'be 

single exception :Lnvo::l.ves. a g olden eagJ.e bu:rial i"::cori l.fNe1 9: 

of the skull whicL_ may eitl1er 1w.ve been :remo-.·ed be.f(.)H~ 

burial or sin~ly not h~re been preserve1 . 1 t shry ld be 

noted that five. of the six gold.en eagle elerner,. .... ,~ in level 

10 were associated with this buria:::. a.no. thus ·:lo not rer,rcsent 

a separate j_n.dividual from th:·.s low·,;:.r le , el . 

A .few comments en the le,relc of j_dent:i.:f:L cat.1.on a.C!'tieve , ... 

1'or the ,vs, tsrfowl a-re ecessary. P.l tr1ougr the i<~entif:Lca.ti·0'.:1 

f bird bones is often eifficul t , t : iE difficulty is greatest --

for tht:➔ sj_tu.ation at hand _, at J.east - - wi th the waterfowl ~ 

Until recent y , li ttJ.e wo:rk had been dcne co· ce:cn:Lng the 

osteol0g: of these b:.i .. .rc: 2.. .AJ.though Srn.2f0 J.dt (19(19) r.1a.de 

a. imp.ressj_ve a tts1np-L e. i.- dr;&-1::i ng with the co;npars..t:tve 

osteGJ.ogy of the birds as_ a w.r:.010 ;- h · s efJ:'oy·r,s were lar_gely 

based upon :1.!iadeq_uate ettmples of avian skeleton::, a.nd m.c-1 .• ny 

of :t:.is paleonto} og:1..~1:1.l .identifica·c:1.c.r.1s have been questio1.1r:d 



lr-' r classic :--tud.y cf t h 2 :€.c:12:ryv:Ll. J. e Shel_J11ou.r:d a.·1ifa.una,,. 

ch•.)se no ; to a t tern9t t o J (.i.errt.'ify any of t he wate:cfowl 

b e c&.~rn'=i of the ina dequate natm'.'e of t h e avalle.ble C'.01npa!'!_;,tivc 

·material. Im roving skeletal colle~ticn.:- an iricreast?.d 

interest ha re f o rtunately, 1 ed t o rno r e d E:: ta..:.l,~id exaa:rd.na

tions of A.na:'· i d csteo.lcgy _, the mos t not able of wh:l.~.b ls 

Woolfenden (J.96::i.) . WoolfE-H'.den ' s work.--- a discu~1::-ri0n ')f +..:ie 

11 P~,stc:-c:.nia1 osteology of ne"'rly clJ. t l'~e gene ra of wete :::-fowl 

of the wor-ld11 (1961:1)--now stands a,:; the be1..sic referen ·e 

for work wi t :1 t:ne _comparati, e osteolog,y- of thes e bi!"ds. 

W c,l.t e.nden ·.rnphasized T,he extrem~ variabili -t O.L many of the 

postcran:i.al elements of many of the water:fo• 1 and_~ w.i.th ra.re 

exce-pticn, m,y studies of large collection s of res t ricted 

waterfowl ta.xa. support hi::3 conclusions. Thu s .~ whi.:.e s ome 

of the Night .,...ire Isl,:.1,.d geese could be i den~.if: e ·i a t leas t 

rscognized ~,ecau.se of its gre a.t s:· zt::· _, whLl.e -r,h.e characters 

a.na1yzed i n -Woolfenden (1961 ) and to some ex~en t i n Miller 

{1937 ) allcw sepa.ration of or.ie o:f t he eJ.mn~n t r of the 

f oun d :mos t c- f thE:: geese i mpos £Ci.b J.. e -:o p1.-:;.c.e 

to thj s le·· ·e J , E2.emerrt s ,,;h i. c l" a.t. fi rst appeare d j_de:r.t:t fiabl,3 

cor~arative s~ecimens wa~ inc ~eas ed. 

Similar s .r Jc t ur2:s ~3,pyly ·.:c du.c~ks o:f t he ge us A~.0-s, 

The diff icultie s invJlved i n i de~t i f y i ng dif ferent species 



these diff erent spec~es to 

bel.ong to d.5.ff' erent g8ne1-a. ) l-1. ..,..t e r studying :La rge comparc:t-

reliable id ~ntifications that co~ld be ffiade {e re t hose 

uased upon stz.s : both the , i.B.lla:rd.i:, and teal are clearly 

dis•'· ::.net in th_· s ·li 1nensj __ cn., w:n:lle e,ll .r-er,:o.a.1.ri.L'1.g·, 

the gen•. s :p:L:ntail, 

baldpate, shoveller--•- 1ere placed into a thi:r·d categm~;y·. 

Although in some instances t~e coracoids or birds in this 

unr.;e:rtain abou the r elia-~ility of this separation that I 

df!c:!..ded -c,o m:~rge tlrnm . Ncnetheless ., all four do seem 

1. i1.€ real 

The mos~ reaiily i de~tif i ed s ~em ~nts ~0~ these birds I 



furcular fa,cet 

In t he redhead and r:Lng--:ne(J,~, this r:Ld.ge :.' s u ·1...1.aJ..ly ra.:l.St!d 

hj_ghe:r aboVfJ the cent.,,.,a.l pa:r o" the ::··Ecst. than i .t j_s in 

the scaups ( a..'l.d canvasb2,cks) 1 

-s.rea of the fa,ce t is r'elativel~-- clde in the 

Ca. n,r;:i c,bA cks··) i ·1• J . .. ... vu .... ~ :, _ l; i s r-'::!J.ati veJ.y n2.rrow in the redh1:'ads and 

hea.d on the basts of the f'urcular' facet: wh:.cr .is bcrt:h 

narrower ai'i.d shorter i.n the .r1n.g-neclc tha . it; j s in thf~ 

redhead . In this respect, the coracoid of the ring-neck 

a.pp roaches t hat of the c.F ... bblers 'A!1atini) more closely th0,n 

does the.t of' any of tr1e other North America.n p ocha:cds. Thf.~ 

greate!' and J.esser seaups are ext:r0mely sim.tl.e.r and, 

a1tho-~gh the greater ccaup tends 1;0 be more robust th~.t.n -che 

lesser .~ the ove.1' }.a.p :Ls so grec1. t that even thou.gh m,') st of the 

sca:up fro:-.1 Hi.gh.tfi:re I :;:;J.and ;;,;;;em to be Iessers .relir.:.blf:? 

sepa-ation does no~ seem possible. 

I d.ld not f ind the othe ~ 0.lements of the genus f;s:_t.hya 

to allow identi.f.Lcat:lJ.)n ,;!:: reliable as that s.llowed ·':Jy the 

especial\y with 

.iden-f:i f':i.ed :from the ~ore coids, uowever, :;_ t 1s ur. dr::,u.btedJ.y 
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were i dentif:Lecl from tl:.e _oll.~'C tion., :Lt is r~os t cert .. inly 

poc.sible that some r:e.\·e gone ;_1 •1Lcd.:,j_ ced ·:1,mong the non

c:orac:o:l.d pochard r··.maJ.!1s ~ 

These cor.s:Ldcr-at·:lons expJ..aj_;n why J i :n Te,b1es 9 through 

1 4., the j'.'].r.g--necks are iden".~ified. OT!ly bT,• '•.) :i:acoi -is wru1E: 

the 0-t.1-?. r :i.d.Emi"-.'.f'ied p:),~ha.rds a:r:·t:: 'i."t;!11'f:.sented by a fu.1.:. 

range 0f osteologicaJ. ff,&.te.rial . Clea.:r:..y, the figures 

:Lndtcated hc:re a.re a:n ovs rrrip resentat5. ;1 o-:: the r.Tu.tl'ter of' 

scaup elements act-1.:a.lly p · esent . Fortunately, because 

coracoids are in almos1:- every in <> tance the mos.., abund.ant 

elernent. of ~).'.~~., a..t~d · i1.us p1ayed tJ1e majo1· :role in 

determining mi.r imum numbers · of j_ndi·.;idua1s, these problems 

of ldentlfj_cation shou1d ha·1z mini.:rw.l affect upon the 

avif au:1aJ. G.na·lysi.s. 

Perhaps one fin,:;.1 WOlnd o:f warniag would not be out of' 

place. It 1.s CO!T'J:1.on in arcr:aeoJ.ogical reports to cee ducki3 

and geese i der ti.:t'ied n0t r;nly ;.~s to genu~- but also a,s to 

spec:l.es . Wrt:i.1,. such ident..:..f1eat.:Lons may b~ pos ··role in 

a:r-ea.s where avif1-1.m.ti..l di v,31's:l.ty :i.G ::i.ot. g.tsat - -!:.l~d .... his lack 

of. di· ersi ty m':ly· be :."'E:::.tsDn 2.b J_y exter:c1.~1 i~to the p8.st--or 

: .. ndiv-5.du.al~. urfo:ctu::ia.t~")ly :- t:cl.e m11~.Ller the cornpara.tlve 



collection j_ncreases in size_, ;ns.ny id.entif:I. ca.tio.ns b l u r 1)ut 

reliabilit y . A word of wa.:cning ~• s tht: :3 ns9d.ed ::.' o r both 

those who attempt v,rat erfow _ ident: .:t'.i.cn.tion, .s.s we1J. a,g :tor-

sees such heavy 1tilization by· birds that c1:.2.y r0. ·-s ... y :Ls c1ny 

one a.vi.an s11ecies found there du.ring re~::.t:L·i :~tul mor.:.Lhs of 

yea:r: only . 

Island., on.ly six of ·c.he jiJ ider tif:Le: ::;p 0U.es ullow any 

occu.na tion betw,.::e.:·t Oc -cobeT e.nd Apr 11 :i'or these leve 1 :J; 

sug;g;estea by 

the presence of golden2y2~ i n level i2; 



may :Ln tht) past have · een present as fall 

and wi"d c:h E>1.1gge2t spri--1g or fal occupatioas f o:t th::..se 

levels. 

:i_ e;ener3.l out1tne throughou.t th~ enti ·re :)Ccupa,.,_i · n of tha t. 

site . This continui y may be seen by ex.a.mj.ntne:: .l.'~bJ.e 16, 

wh:.i.ch ~;;ho1:rn the r e lative abu~nd.::, i ce of' the avia,n f amll.i.es 

r0_a"•ive abLmd:2-c e f igures th:rough time. Mo s t olJ"ti.cus, 

pe1:-haps > is the h:i.gh contri b1.1tion to t h e ·:1.7i .,,e..unaJ. 

-~o1lect.ion ma.de by three avian f'aJ11il i.et, : t.:-e .A.rw .. t :L dn.17, 

( duc}rn: geese:, an:.i S"wans), Rallidae ( reprebt:nt ed at l~[L)~ i-y,r 

, L. '- \ ~ .. D . • • .. • .. , ' 
'GI.l t"' coc·,,s ,1 , an t.ne ... 0(iJ.CJ.pea.1,1ae , g· ·e-oe...: J . 

:'amllics contribute 85 % o:r rn.o:c2 •.)f +:r,.e t0tal .numtcL· o:f' 

i td:i rj_1lue.ls . of the a.vi:f;~ .. u.nal co.i.lection of' each p::a s ,?. 

Whe :!1 3.,dj acen,: phases a;:ce conp a red u s ing ~n:L squa.rP- on th~"' 

t a::.~ts o:f t hr~ dist:r:1.bu.tion of t eir a v:i.f'aunao int.0 t · ese 

23.gn:i:'' :.can:r.:. l ~ c.U ff erent f :rorr. ;nc another. 'I1h c:: on .Ly 



number of avian .t.ndi vi.duals) aJ1.cl sJ.i.grr':1y \.2.Lder:r-cp:re sented 

in phase 2 (where they ac ,...,::::t.~nt fo:.~ 2 '% cf the a.vi.,rn. 

individuals), .r .pre ,entat:l or..a . . sh'if ... s whieh ar•?; signi:~icant 

at the . 01 leve -.. This one signif-" cant difI"'r-,:ce:i:Le_, 

j_nvol vj_ng as i .t does cnly 28 i.ndi -,riduals sp1 eac. a.cross 6 

mee,.:.-d.ng beyot1 .: L1plyi ng a sl:l.gh .ly greate!' err:-f. he.sis upcn 

grebe s_, coots_, and wate:cf o.-.rl tn phase 2 and a slight.1.y 

greater' -2mpr1a.s:Ls upon other forms in phase 3. St:ron6 

::::ont:i.nui J.:.y t h j__~c,ugh ti!'i:-s j_n the ma,j 01" groups of birds being 

1).t:.i.l:Lzec;,--chlcks, ge~s ,? _, swans grebes , and ~oots---as well 

a.sin the relative ernpnaseE plai:::ed up on t:riec-e gn.:iups is thus 

l E lai.1.d. 

the ,,1ajo1' kir. 1s. ~yf' ·;.)5.:rds be:.ng 1).tilized is the conti.ni)ity 

dis:plays . It hr-;..s b e en -~ hcw.::i that the mode:i'.'n Lo ;er £18.rriath 

avi:·_.,u.rm is h.(::8.V_J.y weif, ted n m1e ri c:1lJ_y ii favor of ::-~en -

cond.:1. t :i.0ns) then ra.r1,;0~r, s_rople.F'. cf t he we.terbirds fr·om 

za.:;_ }.ler time shrn,u. r ~~f':J.ect tl'!.ei::;e ratios . 

ratios f"o r th.e 
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Ni.gi1tfire 'I lan . waterfowl (A.t1at.:.dae), ~Y level. A 

persis· · en-t l.. :~as ::.iga.inst non .. ~di vers is j_m.rr1t.~diately (;Vi dent. 

In only three J. evels-- - 6-' 8 , and 9- -do he non- d:i ve r/dlver· 

ratios ftppr·0ach the 1,--..west mode rn mon thJ.y values , whi l.e in. 

all other Jevels_, every modern monthly rat io g!"eatly ex ceeds 

th ise seen for iTightfire I r.• land . I 1 deed, as wlll be seen 

below, .levels 8 a.nd 9 clearly do not rep:ceser.t summer 

occupations only, and compa.risons between the ratios dcri-.rr:::?d 

f 'or these level s and those low values obtai.ned fo r t }·,e summer 

months are not wa·,. ranted. 

Compari sons of modern and a r chat:.ologi cal non- cti ,rer/dive:r 

ratios for wat erbi.rds o t her than waterfowl ·w:iJ .1 not help :i.n 

def' nin,,. similar b:La~e.s f or these other a.te~b:: I c.s because , 

as s 0 e in Cha:p te:r 2 : non - d5.vers form such a s :r.al1 .r !.'l.rt of 

thi .s cci11:i;: on~'r.i-::. of the modern avif auna . Nc.nr:;theless :, it does 

seer,. sig if ·.ce. t tJ: a.t at Nightfi:::-e Islard the~e othe r "I &.ter

birds were r ep r es ,.:"?nted only by di vers., with the exce_p t·:.on of 

,hr - e wr,_j_t,13 .Pel:i can s ana a singl'-" herr::.ng g 11 scattered 

a.nd 5 . Although rare i.r: compo.:rison to 

wat erfowl are nev~rthe .7.ess preserLt in sizeable nD.mbers L -. t.he 

t.-y ... o.::;__ at enee a.t 4SK4 ,·:ov.ld see n: ·to re. s u lt from the saJ.r. 



thToughout rrighT,f ire I 131a.!H1, 1,he :r:i2..g:1.l tu.de c,:f this over--

s .... e:n t. provide a to()l for an-='-1:rzir g past en:vty,ornner. t:').l 

changes in the L< ·,-1er Klamath area. The se sr,ifts in bias 

m~y be s en b.>-· exe..Jrlinlng cha1 ger.: :i.n bot'1 absol.ute .1um.be.rs 

c>-'1.d relat:i.ve abu-"1.( an,.::e of av1e .. n i'orrns ;hrou.gh t i.me . 

~:::.x:arn.:.nat.' o . of' th - .mi: .. :Lm lii1 L1..1m'bc .c s shmm i'). Table l h 

:c veals t hat tr1e two major cat.sgo:r:t.es of ri.on.-dj_·-rers - - t h e 

surface dudes and the geese - -reach cle=jar peaks. :-i.n leve l 9, 

ph;3,.; <3 ;; . Figure 6 plots the a · t"crn.:ia::-,c ~ of a ll non-dive rs 

u.mericn.J. peaks i le 1els 7, 8, and 9, phase 3. 

otl er har:r, e.x::1nu. r1<:1.tic,n 0i' the distribution of dj.:v ers seen 

j_n Tab1e llt r eveals that the 6 rE!bes , coots, and dj_v:i..ng ducks 

reach ·'·hei~ pr .. aks i n. .levels 1.,. and 12~ uhase 2. Fi.gur e 7 

plots absoJ::.1te abun ari.c e of a.J.l divers by lev,21., a nd shows 

t l "' nu.me1·icaJ .. k reachei by 

12, phase 2. 

Approached. :i.n me re g ene. :cal term.s, Table 17 shows the 

:r~.la+, i v12; at .. ~:1dan ,., e of all n 1.)n-di~ring a.n.d diving wa. terbirds, 

t hroughout the history cf 
., 

a .1..SO 



are d.iv-ers. 

,~..::. l e j_nterpret:-1-tions of th::.:: analysis arc to br:: 

and. change .:.n t 10 utilize;L-5.0r.1. of.' JJife:i.:nal resm.1rCf'-: .s by tl'!l: .. 

Althougri. a total. o:f 1;, a.v:Lari f f).m.i1ies are rep1.'eseni.·- E:.d i.:n the 

4C: Kb C'"'l·· •::.ct;on u ,· .. ,. , ..: ... ~ .L . , 3 c:f thf':se !"'amilies---Anatidae, ? odi ::-:1.; -ti.:l.dB.e .,. 

and Ral.lj_ctae - "•Pr'Ov.:.de we:::_ ___ o er 30 % of th~ tota..i.. m; 1~be::.'· c;. 

avi.e.rl indivi.d.12. 7 s in ,:,very p~ a,--e:, the differences in. 

statistically insign:i.i'i.ca-r;_t . The continulng use of these 

grcups is acco:n_;H-1nieri b:,: conxi1;u :i.ng bj_as 5_n their ·me: 

t,t ·vrards d:i.ving r.1irds ana. -:!.ga:i.:ns n0,> diver :- > e. bia.s which 

though the""e con inutt.:l.e[, exist , >r,.p:re s~: lve h o.1 P- __ s in t!'.e 

importance of dl ve:-ts ['..Ld 1101.--d i ~.r~.r-s -chr<..mgh -i:,..e mH.:V be 

demonstrate. 'I : 
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;r,agn.itude of th:LF rna~j cri ty sh.'...fts t ~1rougl: tj_me ~ reachir~.g . 

imnressive peaks in phases l a nd ~l., clecJ.in:i.nJ, in phase8 3 

an ., }, a -a • .1 LL 4 i ~ .L UJ.1derg:)ing e, 'J ,.::idest upswing Each of 

of the lG.ama t h F.asin av.if a.u.nfl.. wj_ · . l "'J.lv t\' ::..n1"'E:rert ·.:e.s .J.s t •::> 

c.:ll tura_. a.nd enY:l..ro:1rnental c Jntinui +;y :.r: +ne Lo·wer 1.Uamath 

Env:l.rom12nt a:.:~- Implicatlons 

The N.ightfire Island avifa:1.mc~ all ws i n.fe:cences 

ror;ardir..g t:.10 n.spc~ t::; o.f the ·::irehistoric Lov1 -r Kl ·'.'Oath 

environment , Fj_ rst, the kinds of binls being collected by 

-'-he resldents of 4SK4 allow stateinen,.s as to t 1·1e naturB of 

patter:.1 of collecti cn of thoc•e birds uermi -'-,s stater11,2nts to 

i e rr.ade r~on cern.:...r:g t h e c.hang in;-::; dep vr of' that lake . 

- Lowe:::- K.l. 2.math ~-ake i s able t - supp or t huge ate r fowl 

popula ,ions .bt'~cs.v. .s e of i ts ext'=.~ns i ve tulrus a.nd eat t all 

fish . Alm·,st all of ·,he -:,.;at~1:·bird.s ·pres ent at Nightfi:re 

or s ~all f ishes {?odi c!pei~dae) or both forrn t le 

G ·inne.] 1. 
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Johnsgard 1968; Kortrlght 1_,67; f or t.he cocts.,. see Bent 

l .. 920,,..: Bai· _J_ey 1917 ; ' · 1 1 ·, M' J 1 ·1 ,•4;, ' · .., -
J __ u-rinne a.na 111 . .. er '9''"'c; Gnnnej_i_. 

t ~ Bryan., and Storer 191b; Gullion 1953 · 

see Bent 1919; Dawson 1 923; Gabri.els o!'} an.j Jewett 19ff-O; 

Gr!.nne 11 and Mille:(' _941./. ; Palmer 1 952 .1 • with ,ut the be 

marshes , o r wit· o, .. n~ either extens:i. ve sup_ 15.es oi e.q_1..1.at.:Lc 

vegetation or food fi.s h2s ., the nature of the Low':'.r Klamath 

Lake avifauna would be greatly changed . Thu s, the prese:ice 

of a.bundant waterfowl, grebes; and coots throug out the 

almost 6000 ;year j1isto~·y of ~,u.g11tf.ire Island st: ·ot;.g ly 

i mpli.es that the lake throug hout th_;_s period of ti.me h as 

mar shes, l11xu.ri ous growths of aquatic vegetatl n- -- such a s 

pondweeds- - a.nd large nu.mbe::s of small fishes. F:i.nally , the 

presence thro. ghout the history of the sl te of bi. :cds ::;uch 

as S"\ ar:s., peli.c.ns (Grinnell and Miller 1941+; .Fa:u:1.e:c 1962) , 

and geese , ~swell as the pochards , which prefer lakes with 

lar e expanses of' open 1- ate r on Kh:lch to re -- t o r es cap 12 

dru: gGr, ::.mpl:ies r,ha t t"1e e:::par:sive marshes inc.icatec h:'.l 

J?or a"t least the past 6000 :?ears_, tl-;_e.:'"1 _, Lowe r KlE.ma.th Lake 

seenu.~ +:, e, hs,ve bE..en character:!. '.3':'ci. by luxur.:i.&.nt culrusi1 e ... n d 
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supplies of aqua.tic vegetation and many s::nall fish . Great 

stability i n t he nature of the lake rege.nl~r .. g these 

attributes is thus implied. 

This stability as regards the p r esenc-?: of mars hes, 

open bodies of water, and waterb ird food supp '.lies d•:ies ,\ot;. 

Qf co"rse., .:..r.iply that other general attri.bu·tes oT" the l t1.ke 

- -:::re :·10t C!lct.,.'1.ging . !rn un 'hai'igj_ng Lo,ver I(lamath Lake th?'ougr 

,... 000 years wo1.,1.ld be somewhat surprising., a ltr,::>ug .. t he nature 

of ,1h.atever changes may have occurred might be d1fftcult to 

d.isce--·n -vdth the avifaunal--or avifaunal a~.d marrunallar.1--

Nonetheless, +he b irds seem to al. ow so~~ 

statemen~s conc€rning changes in the dep th of the lake 

through time. 

A clear cUstine: tion i n water dept preLJrence m:::.y be 

ms.de between du c.:k.s of the genus A.na,s e.nd ducks of the genus 

:~l~....!~a . Ducks of t he gen s Ana.s feed eithe r by ce.bb.ling _1 

sw:Lr1ming along with thair bill c tting through che wate~, 

or by t ipp:ing , 7-'emalning on the. surface cf the wt..,ter bt;t 

tir/p:Lng the t<1.iJ. i.n-r.o t he t1..::.. r in order to feed on the b0·~ -~o;;i ,. 

Be:..:a.u e of their feeding _ abi ts, th.es~ ducks p1·ef'r:,r 

otri ·.:,1• :·1a.nd J feed by d:L ·-r:Lng-- ca.nv'3.sbacks, for insta,n e _, w" 11 

ct:· ve 30 or rr.ore f e~t b~neath t he wat e r' ~ surface for fciod. 

rarely fc,r: food., 



1:his relat1ons r1ip ·n , twe en tile da.b'bJ.en~;, di. v ers , and 

water depth allows the i1 f ,:;rence: tha.~: 2. c,3crr~ase 1n da: ib le::-s 

and an i.ncreac;e i.n divers i:::: sa;-np .J.es co11ee-l:,P-d. from. I!:.;we:r 

Klamath Lake should represent an .inc.rc.'.lS ·:! in wo::er depth. 

Further., if this .inf e . red rela.tl on b.ip L -; cor :cect, then 

01:;her avi an :L1dicat c.i1 S of wate r de Yc-.h s :i1uuld c ·nange 

ac: cordir:gly. Spec1f5.c[-t.lly :- e.:. increase in :AJa.ter depth 

should bring with it an increase :Ln the mrr.iber of a.lJ. 

div ~ng waterbirds--for .instance, l oons , gre .)2s, ana . 

. nergansers--while a decr?.ase in water depth should. be 

accompanied by decrea.sir g rn1mb8,8 of 11vers r1.nd i.n reasing 

number .... of non-divers. 

It is preclse.ly th9Se cha.nge.s., of ccu r 3e , which we:::•~ 

cstabllshed i;n the preceec. ing section., and wr icl: m?,y b~ 

seen in F.:Li;u:r·es 5, 6 ., and 7 . These s . . ifta -• --T:.he tremendou 

importance c,f dlvers in phase s J. a.r..d 2 t ·oJ...owed by a, 

r·elati.vi.::: and abso:1 ute d":! c l:.ne in t heir n .mbers and the rise 

i.n inrp o:rt ::.'-n<;e of non- dive rs t1 phas<.;s 3 a nd 4--- seerr..:-' t c 

indicate t:·1a.t durir1g phases ~r1d 2, between approxima.tE:ly 

hooo and 220 .,..., B.C . > Lo·we:r Kl:?..1,,:1,th Lake nad ~,•ater levels 

·ecper than tnose which i ~ ha) d ~ring phases 3 and 4, 
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In sh.ort J the hypot ·.e::.;"'.s which the irightfi.:ce Island 

- ) through01.n 

2) throughor:. th.'_s pe:ciod of ti.me t he J.a.i·e has 

also supported luxur iant g rm·:P-1.::; .,f otl.'1.. :.:- aquatic , .~getat :i. 1n 

hich :'L.i. tu::::·n llave provided food fo:r the p l ant eati11g ·water-

bird:-:> sue 1 a..: t-he o.D.br,lers, as well as large ct ores of srna: ... L 

f:l.,3h, which supportc::d J.a.rge .::1.wrii;ct·.• of 5uch b:l..cds .:t,$ 

j} the d.ep 1.Il of Lowe: Klam.3.t.fl Lake has .f ~ 1 ... c t;1 ated 

througn t. i:T.e :, ha: ing r:..een : 

a) re~.ativ~~ly deeper 'beb·Jeen hi)00 ?✓ .C . and 

h) relatively shallower b~tween 2200 3.C. ar 

A. D. 1 "00; and, 

c apparently rett..:cn.5.ng to ,::,lightJ.y cL.epe::c 

1eve.l s eitween A. D. 1000 .nd 11100. 



all help in ccnfirrr._._ng or i sconf:.rmJng U.ese ypotheses. 

Of these several group s of data , only one--the mo,m.malic"'-.ll 

fauna--has as yet bee r~ analyzed, 

Mamma.1s 

The j__derr1·:i.fied mam.i:al~ are presented .::... T:1.ble 19 

identified fo r each phase as well as the number of elements 

identifled per bone ca.tegory for those specieG. Table 24 

shows the distribu~ion of identi fied e lemi2nts 'y sp ec:ies 

for eacl1 of the 

25 presents the r:1i:1i.inum mrn.ber of indi vidue,ls c: alcu1 -'.l.t. 0 d 

from the raK data, by level and phaae, 

'fi1e IYightfire I.:: .L9,nd maJTu71a1s did not present proble.ms 

of' id.enti.f'ication a~ seri0us e.s those provi.de<l by the birds. 

T- e c anics p:r0veci moG '· troublesome: al though wolves we:c-e 

:r·ead.i ~-- sepa-r·a~:, ~_e from domestic dogs and coyotes, the latter 

pa.:i. r couJ.d be separe.-~-ed only wi tb. d::.fficulty . With the 

fort.nr:i.ate eY.eE:p · on of mar.y _ f t h e mandibles and teeth, 

•:\1 est all of the dog a.._-r1d coyote remains were highly 

-r•ragmer ta:-cy-. Tl1ese frag:11eri tan~ !'err,ains often we re not 

re1iab1y ide ,· ·ifiabl0..: c.1 th ugh rr.o!' .:, complete specimens 

~ r~que1 t1y w,,re. The :· ightfire Is1 ~nd dogs tended to be 

s.lightly more r1..gged.ly built thAn the sir1rilarly sized 

coyotes : with sligh tly L :u•ge: · ;,:1...1 sc: J.e o,t"~a.eh.ments E .. n cl .more 
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g eatJ: <:~ -.r-ve6 lonf; ·r.> :.:2-::.es . us.:.ng these cha,.:acters: most of 

rer,~2:: ent ~·-S · Assignment of the ma.ndi bles and teeth., 

wt,ich we · 2 1.:su-2.lly readj_ly identifiable usin g characters 

;,res ·:snt ed. in °ucn wo:::' ks as Allen ( 1920), Gidley ( 1913), and 

La~.- :renc e and Bossert ( 1967), supported these i d.entifica.t :L onE, ., 

U.r1ass:i.gn.,- tle fragments are indicated L the tab_.ea as 

"~-~E.i~ spp 11 : t. ese elements represent · either coyote er dog., 

no t. wolf . 

Of the 23 mammalian taxa identified from 4SK4., only 

two shP.d any .light on occupationa.l seasonality at this si·.-e: 

1) the p?e SeLce of badger in levels 5, 7 , 9., and 16 argues 

for an oc"'upation during spring and su..wner months for these 

levels_; 2 ) the presence of marmots : n levels 8., 9, 10., 

and ·2 suggests a n oc-:upation during spring, s .unrner, J:r fall 

mo . ths for tho~e levels. 

C?_ntitmity ar d _g}:1ange . i 1. Marri111al Utilization 

Because t he ki.n d o~' quantit&,t-lve data availabl e; for 

the modern a 0;ifa u~a of the Klan-u'.u:'!.'1 Basin are n 1t available 

~er the mo.nmals, matte · a •:)f con1:.Lnui t y and change in the 

u se of :::: _~ r egion's me..:r:;na l i an f8..u.na by the occupants of 

Nig: tf ire I sla.nd a .. 'e rr:-:-re dif'fi Cl.~l t to define t han they c,re 



for the avifauna . Nonethsless., there do s•22:m to bi;~ a 

m:unber of wa.ys in which these patterns may be defined. 
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Of the six mammalian orders currently found 5.n the 

Klamath Basin., lagomo:r.phs., rodents., ca_nivores> and 

artioda.ctyls were us ed by he occupants o.i.' N:i.g;1.t:fire Island, 

whiJ e :inse ti vore s · ar~d the bats were apparently .igno-1·ed. 

The patter of utilization of these orders is stable: 

.,,able 26 shows the relative abundance of mrumnalian ordars 

by phase, while Figure 9 plots the.se abundances. Although 

the fluctua-l;ions from phase to phase are greater than those 

seen for the avian families (s ince each of these avian 

families was the only representative of their respective 

or ers at l+SK4, F'igures 5 and 9 are co.nparable),, the 

mammalian samples are also smaller, and chi square evalua

tion of the fluctuation of the minimum numbers of inclividua.ls 

upon which thc-;!se relative abundances are based indicates 

that none of the fluctuations between adjacent phases are 

gr-eater than tr ose wh:Lch "ould be expe c .... ed -oy hance at 

even thP. . 20 level of significance. Us e of these large 

amm~1. 1 groupr:- thus rem9,:.i..ns stab.lP. through time. 

StabilJty in t w use of these la:rge groups may or may 

not imp· y stabilit, in the use c,f ·the individual taxa which 

ma!rn up these J.a,rge groups. To tes the proposition that 

the stabilit: of entire orders through time was matche d by 

stabili ty j_n the use of the c.,::>'r:.).:,mi.cnt taxa of those orders , 
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I compared each possible pair of species (or genera, 

depend.' ng upon the level of identification r eached) ·within 

e ach order by adj a cent phases to see if t hese p ha ses could 

be distir;.gu:Lshod from one another by changing re_presen~cation 

of specifie taxa. All possible wi thin-order combinatlons 

were t ested either by Fisher's p (279 comparisons) or chi 

square (5 compa.:rison.G). Only two of tl. e 28)-~ species - pair 

comparisons were significantly di:ff'erent, both of these 

:i.nvolving an overabundance of Spermophilus in phase 3--•an 

overabundance which, it will be argued, is best uncierstood. 

a.- e. na tural, not a cultural 1 phenomenon. These non

sign:Lfi c;; .... "'lt relationships provide strong support for tht=J 

assertion that use of' n~e .. rni--nalj_an species within orders 

remained stable from phase to phase. 

Less · meaningful is the comparison between k'.inds of' -

mammal s used hi s torical l y by the Modoc and those used by 

the in.habitants of' lfightfire Island . As we have seen, the 

I'odo ..! used almos t every ls. rge r- anir.m1 of t he Klamat h Basin 

as f ood : it should no t be surpr.:.sing, then, that wi th five 

ex-:ept i ons a.11 of' r,he Nightfire Island marmnals were also 

taken by the hi.storic .Modoc. 

'I'h '."ee of these exeep~·ions seem of little significanc •_;. 

Al t hough not reported e.s having beer! us ed by the Modoc, 

Sp ~x·m.•)p hj_:_us , Micrc __ !1..::.s.) a::·id P e!' Olli;lSCU S are best understood 

l ... , -l· r' l. 1 ., "'O"t ""'xt - 8 b~ 'r, ~, !I r at 1 r r l ! I ""nd n( t ft cultu r a 1 11 DO"' .... l 1- v - · S \..- .1. 1. ..... ai C .l. ... /-t~ .... 1 ~~- - -'.-4.l _ L ) _ • - ~. ,I. ..;. i;:-: 



( sensu Thomas 1971) . Almo s t a11 · f the Spe:i:·mo]Lhilu s 

material appears fresh a nd 1 st.a·· ned .: whLi.e _, a.s will b e 

shown b e l ow the distribution of Micx·otus i.s significan tly 

t op - heavy - - greatest :Ln the upper levels cf t e sit e., 

decreas.ing r ap i dly towc.r s the bottom. These . . tacts sugges t 

tha t the presence of thr..:-:se two f o:rmt> i t o be nxplttined not 

by their having been utilize d oy the i:ohabit!:J..n~,:;a -oi ' 4SK4., 

but i nstead by thei.r having burr-o•,v-ed i n to that ~,ite whj_le ., 

or e ven a f ter, i t was oc ..,u.pied by hu..l'Jlans. .L~~rn ,yscus wa s 

p robably :9resent for sim:1. lar- reasons. 

The Modoc treated their dogs as pets, nd would avoi d 

ea ting them even in times of f amine ( Ray 1 -- 6 3) • ith rare 

exceptio 1_, however., t he Nightfi~ e Is.lc.rld dog remains a re 

fra g"Tr1er-!_ta.,:ry and are f01:md scattered throu,::,11 the sj_te i n t he 

s cun.e .f a sh.ion as the othe r ma,'!lmalia r ~"!mai.r.1. , ; there seems 

to be no r eason to as sum ~hat these remains represent ~t her 

tha n r emna..11 ts of con.su 1 ed a.rd.ma.ls. 

The exceptions t o thi s sca·c.tered distJ:·ibution are as 

7 tr!e ~ _ustered :rematns of a. l~,rge , ·mmature 

2.n~_m21- - :radlus, ulna, fem;J:r, t ___ bia.)C c lca.neus_, metata1sal, 

anc. r::a.r.,,::Lb1.1.lar con.d.yle - -:f 0un.d :l. n :L e te l 15, phasl;'. 1; 2 ) the 
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as various teeth--who~e stratlr-.:raphic ·oosit1on within the 
... .., - .I,; 

s i te j_s not understood ; 3) a fragmentary but essentially 

complete skul.l from level 9, phas e 3; and, 11) e. beautifu lly 

preserved skull also fr-om level 9,. phase 3. Norn:: of the 

other dog :re11mins were accorded preferen~i.al treatment . 

The implication wou.ld seem to be that -the Modoc a.version to 

eating dogs ·-is late, -post - dating the latest occupa.tion cf 

Nightfire Islan at approximately A. D. 1400. 

Although eastern North American Indians not only ate 

dogs but specifically :raised them for that purpose, dog 

tribes of the northwestern United States who did eat dogsJ 

however, were the Achomawi and the Kle.m.=.i,th, the . southern 

a.nd northern neighbors, respectively_., of the Modoc (Driver 

and Massey 1957), Assum1ng that dog ea· ,ing among the 

namath and Achomaw·i h-as some time depth, ·he Nightfire 

Island remains indicate that in protohist oric tlmes this 

trait wa.s spr-ead from the Achomawi through the Modoc. to the 

Kle .. mat!-1. Although j_t wouJ.d seem futile to speculate about 

the source of the Modoc prohibition against eating dogss it 

might be noted that the Modoc 1 s eastern and western 

.nci.ghbo--rs., the Shasta anc. the Pa.Lute_, d:Ld not eat these 

ariimals (Driver a~ d Ma ssey 1957) . 

T~1e only other m.? .. rr1mal. taken by the Nigr1tfire I s1anc1ers 

b· . t not by the his tor:t c .Mo(ioc was the bi~ on, present i n 
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h 3 2 · 1 11 (\ o,..., T ,. t A D o p ases . , , and , -r ,.J B . V . C . • • • 11.'he.::;e animals 

represent the on1y Bison bison l'epox·ted f .-:-on: the Klamath 

Basin archaeologically or otherwise . Their presence, 

however, j_s not greatly surprising : as noted in Chapter 2, 

bison have· been reported historic"' ..... ly from many area..s of 

eastern Oregon and California , incl' ding severa.l valleys 

quite clo se · to the Klam8,th Ba·s ·.n. Whetlle:r· 0r not the 

Nig.t ..... ire Island b:i.son represent animals actually t aken 

within the Klamath Basin, their presence does not necessarily 

imply a climatic r-eg5.me greatly different from that of today . 

The impress.i.ori which the m,:.rnm:.liB11 rem;-:.i;is provi de is 

one or the great stability thro·,.1gh time in the utilization 

of the mammalian resources of' the IG.amath Basin. Phase to 

phase art if'=1.ctual s.hifts are not accorr1panied by shifts i 1 

the use of th8 fou r mammalian orders which provided all of 

tr e mammal spec:· es ta.ken by the Nightfire I slanders; indeed., 

+he:ce are almost no statistically ~-dgnificant shifts - -and 

no nJ.turaJ.J.y s i.gnificant ones- -from pria .... e to phase in the 

patter-1 of '.lSe of the componen t2.xa of these orders~ Bi.son 

come a.'1.d go but certainly the historic Modoc., who were so 

cathol:-i.c in their use of their ter:-ci t cry' s rna.mmal:i.an fr:.una, 

v ou ltl have taken bison we_ e they :p :i:-esent. And> dogs, never 

eaten b, the historic doc.1oc _, w.-:re ea.ten thr 1_,gl10"..lt the 

hsltory rf the Nightfi:tE: Island, 1ru.t thi.s change: does not 

;;eem a. d1~a;r~.a~:L~ one, i~pi~tJ.r1g as it. doe s tl1::,.:C at o.11e timie 



the Klai11a.th, Modoc ., a nd Achomm·j_ W9re mere r.;jrnj_la:r i n t his 

rega.rd than ·,hey were at contact. Indeed: thi ~ 1a.te Klamath-

4odoc dive~gence in dog eating might evan )e used t o bolster 

the argument first forwarded by Ga.tschet (lb90) that the 

;.10li ti cal split betwceA th1;::se twe; groups · a.s relativel y 

recent. T' e implico.tj_ons of the Nightf.., re I2la_1d ma.mmalia."1 

remains ., thus ., are of s t ::cong cont:t.nu:i. ty tr.:.roug,rto ::1. t ·the 

occupation of lgl:"1tfi~e Island in the utilizat.1.0.n of the 

area ' s mammalian fauna. 

Environmental Implicat:i.ons 

The mammalian remains -from Nightfire Island cio not 

imply any great environmental changes in the Lower IO.a.math 

Basin during tre past 6000 years . A modern marmnalian fauna, 

wit 1 the exception of bison, was present ~1r · g the earliest 

occupation of the site and., as n oted, not even the bison, 

which are gone b - A. D. o, necessariJ.y irriply a c limatic 

regime much dif.1.erent from that of the present. Within

order patte rns of ma!n .. ::-,a1 representatim remain very st.a·ble 

and would seem to i·11pl.,. corresponding environmental stability . 

AJ.l 0f trd.s does not Jecessarily n1-...an., of course, that t he 

environrnent was no c s,~.c~:L g thro :.gh th5.s period o:f time, 

b~~lt implies i1istead tl at if the -~lama.th Basin environ 1ent 

wa~ changing, these chang_s ~eye no~ such as to be r ef lect ed 

in tne u :;;e made of thP S:":.TCB' s mumma.ls by the inhabi tru1ts of 



and 2200 B. C. in the Lower Klamath ar.:~a wa,,s &.. per:Lor! o:f 

j,r c:reasf.HJ. 1ep th of L"1wer Klamath Lake ::. :; thu s 1-e:i..th~r 

s3.mply not teste1 by ther.1 . While the 1.al~.e depth n1c..y have 

been ~11angj_ng_, wnatever was caus1ng thesf'::: c:nar::g,::s did no/:; 

e; :ceat.ly affect the use made of the area I s m'"1:r'.rn::.t.l.s 1::,y the 

1 -~-ghtfire Islandero . 

A few other com.me::1t s conce rning ti:1e rnarn.~.:: 1:1. a.n r(?.mai.ns 

111.a.y ;1r~ maae . Fi r st , a ~➔ 11per fi ~·LaJ_ ex~_ ...... ~ .r:.s. tic.11 of' t he 

.:ntnimu.m numbers _prov.lded 1n 11'ab1e 26 m.ight suggu:;t t hat 

m!'lmmal utilization i1as nost :L ,tense during :phe.se >:-; with 

the:e animaJ.s of les :- :\..mportance befor - and after that time. 

To te ~3t wh2 f:her or not th:i.s was > 1.ndeed., the case , I 

corr._puted expect2< 1 mn'bers of marrr:na.ls f o r e;.:>.ch phase. This 

from the radio"arbon dates ; -where these dates indicated 

of tne t wo uhases s,t the midpotr:.t c. f the go,p :i. d~_cated by 
··r 1, 
)__ t + 



E.. ·pectt:d numbe:r-s of l dividuc. 1 & -~· 0 ·1· c;.-;, '.'.:'.h 1ammali.an orde:r., 

by ~ hase, ·were calculated o. the b&;:;is of th se r rations., 

ecupation throughout th0 Li s to:ty 0 the .., j_ Le . Ch i square 

values for each of the r e.sulta.n t 20 :::ellz ( f or · 01'dcrs 

c:. ,;;-; s --cut t:.r g 5 pi ases) Wf::te trien calcu.1e.ti-': c ,. T ·1ese ', alues 

ind.icated tb.2.t in every lnstance ·t h•= peat \L m..J.mbc::rs 1;e-~n 

i . phase 3 1s the result f the prop · rti.one.tely g:reute .. 

~.:um.mt of ti:ne covered by that phase., an, n t of any greater. 

us e c,f mamma.ls made dLl!' .... g that time. Furt __ cr, the observed 

d.iffer sign:i.fic.antly, at the . ·,5 1eve1, f l' om expeeted values 

throughout the hJ.story of trrn si t-2 . Significant diff erenc "'S 

wereJ however:, f . 1 ..... nd fot· ·hn rodents a nd carniv,,res . FCJ!' 

t .e rod2nts, thes<': ~.ifferences result f· ·om the top - heavy· 

alre, .. dy e.rgued J.s a natu:·:.. l, not cu.l t ura:1 , one. he 

eviations obse:c-verJ :f' or the carnivo es, zignj.fi ant at the 

.05 but not t1e . 01 level, a . e caused by a sl!ght under -
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Islan<J. :l.:3 :)f' "'Ome note:; cir ce t:ie 

r.1.u mc,ers o:· ::.nJi ·ijua1s of these a.n:hns.ls are a.l;JJ.C:s "': .identical 

t hrcughout t he histc cy of the s.:. te . As menticnr:d in 

!no~tain ~heep beca:rr.e extinct in tr'= Klamath 

hy-pothe~:;j_s :forwarded c,n ecolog:l.c?..l grounds that. in pre~ 

Bas5 .n , their la.te· demise being a ssocia.ted wi th, but not 

P. _Su unary of the Avi_a_. __ a_n_d M~_m_m_a_l_i_· a_n __ F._.e_m_t?-_.j_·!!E 

By tn.e ea:r-lj_e .' t occupation of 4S K4 th ba.sic patter?.-:\ 

of '7:..t-pJ. v 1-.t2.tim~ of a.vi a. . anr rnaJrl.l'!le,lian faunas had been Sf:t. 

Both i"he f r u.:r rrmr,Jnalian orders and three a::,ian f amLlies 

W'.1:l..ch t,,:;6?t ' er pro•;ide.J. a·Jnost all of the birds and marnm.alc 



rGS;:TtCe 0f t·,c1.,dger in le re at .lea _ t a su..:r:1mn· 

cc,_upatj_on .. o .:.· thi$ level _; red --1:rea.st:..:i rne ·\:,ansers ln leve.l 

J.j :tmp 5. ef'.c at lea,·t e.. spr:i.-tg or fal1 oc-...'l.patj_o.n at t hi.s 

1:. J.me,; arid ho!', ed gr.ebes in l evel 13 a nd 15 :i.mp ly an 

"CC 1pat.Lori betwe.~~1 spri ng and "'arl y fall fo r ··: ese 1f:!VE:1s . 

Neither ,vear-round nr r res ricted season O.!Ci.J.patioa ca.n, 

however, b e definite· _y- establi.,hed from the mam,na_jar and 

av~la.1-1 data f r a.ny of the levels of phase 1. 

The pi.Ltern of ay.ii'am1al and maITlina.1:· an utili:;;r:~tio.n 

'hegur1 i.n phase 1 continues in phc: Se. 2. mhe same th . 0e 

av.-i.ar1 fam:Llir"'s pre vide a.lmost .s.11 of ·· 1e avian t:'1.x , 

iden~j_fieJ for phAse 2 , dhile th~ nattern of 2til~zati~1 af 
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confirme,t:.0.1. f0r this proposition. 'i'he pre;;:ence of horned 

grE:l:ec and 1·eci.-breas ted mergansers in lev2.- __ 1 su&,t-;ests 

occupation in at leas t s:o :ring., sununer _, 6.nd fall , but year-

'I'hc se.:r1e f t:mr ma.mmal:Lan orde!'S and three a,v j_an 

,;,,nd avian ~tesources du.r:Lng phase 3. Within mam.ina.1ian 

ordei-~;, there are no sip_;n :Lflcant differences in me.1mn,3,l 

u.t11izat:i.or, f,rom pha:;;13 2; betw1:~en orders , there a:;_•e no 

significe,nt d-2p?..rtures from expected values. Bison a.re 

stlll present . Within avian families, the bie,s tcw·.:rds 

ci.iving bJ:r.ds continues ~ but thi=re :i.s a great sh:i.ft wj_t}:Ln 

this pattern: wb:i.J.e c:.ive r s are still preferred, the 

Noa?theless , the still-

i.n 



presence of h0rned grebes her~ = 

of course ., ruJ.ed out . 

::;wans sugge s t ... a yea r- :·tc1.-..nd occ, '.pat :i.on £'or l.evel ). The 

Wj_ t.hin -c•1··cter t :. t ~ .l :~z&: '..:. · on 0f mammalian t axa :Ls :J.Ot 

.3 .'..gnif':i.cant).y c:.:.i'fe rent fr om t h e p r.8 c eedinc; pha. r e ., [1.lLho 1gh 

Cal ct~l ation·~ b ,1.1::ed u __ .,ort t he duration 



and 1ower th1..~n ~ho~e in phases .1. 0.nd 2 s.:::-=; hypotbesi. z,ed, 

v2ry s:i.milar to those seen in phabe 3., and ::;uggest ntr .>. 1g 

ad13.pte,tiona co_ tinuity of the Nigh.tfir~ Islanders to the 

Lower K:_r:.m.ath Ba.sin . Evidence for the seasons during 1,"f.h1ch 

f..:,:C8b _s in level 6 suggest an occupat.ion at 1east betwec~n 

sprL q: 0.nd fall., w.1ile the presence of badge:i:-s :i.n l~vel 5 

imply a.t, least a sumrn.er occupation. Nr) other mammalian or 

avian seasonal ind.icators are p resent for any of the levels 

of i ~se 4. 

Phas 0 5: A. D. lJOO-A. D. 1400 

'I'hf) same manunalian orders and avian families continue 

to pr.:,,.lde al 1ost all of the mammalian and avian taxa 

t.tilized by tr1e :.~nhabi ',ant s of Nightfire Island . Patte:cns 

of ·ivithi n --ord,~ :c marn.'nal USP. do not change signif:Lca.n t l.y; 

ctwee. ord8rs the overabundance of rodents due t.o the 

r i21,,,,ti. vely .:ta.:r:ge nurrb ,:... rs of ~~~:rotus continues, but n~. 

otl:.e:r -:i_,7 :rLJ.: 'icant rievjatioI~S fron expected .numbe:ts of' 

i. :Jj_v:i.dt.ia .. s .,ire seen. D~.vi.ng waterbirds e.:ce stlll br~tng 

se.1.e ~ti::,d i' c:r, wh~L1e ,he n .m1b~r of non-di.-.rers beg:Ln"' to 

cec:r-ease in t,..e . ace o-f: an increase in divers. I _e r a.sing 

wht~r 1':·;·-e.ls may be .Lmplied . Again, t ese :patte:rns of a.\ ian 

a. 4d :r,.;i.n,m~tllar~ J.tili zation s11ggest • stro:1g contin:u.i ty· from tr e 



preceedi1g phase. There j_s n o ~vidence fo~ the se~sons 

during which l .evel 1 wa.s occupiec; the presence of a 

whistling sw-an j_n le el 2 s1_1 ggests an occupa.tlon a"C least 

betvreen the faJ.l and spring mo;.1ths for t his lev~:l. Ne 

other .~.v..:..cm r mamma_ian seasonal indi.c:::t.tors ?..f.'e preGen..t. 



C•) CI.JJSI ONS 

&bove I would like t o dizcu s a j_~atead the broad~r 

a ·td this rLatu r·e of pri::hls~oric h"1. mn fi .. da.p tat ion i ~1 thi.s area . 

·uoc::tr;:1_ · ~ ci <>l _r: __ ~_ C2.:,~ - ~ ..... Clt:me-.tic 

Pe. r h.e.ps the i:,os t lnte res t ir.g aspect of th8 1 a rrl.1:'aJ.:i.<' ... n 

and a-..ii.:l.n ~•ep1ains :from N·' ghtfire Island invoJ.ves the 

hypot eses co· .. . ern:ing, cht1.nging lake J-sp th., in the LIJ\•1<:~r 

Klarr.-D:th Be .. ::in su t.~gC!sted by thE: avt:f-?.:w.:-. . 'I'hP.sP. hy potheses 

c0ntrad5. ct ~:. e.d~-t:i. or,;.,.l _·_nterpretatic-.n~; 

climatic tistory of the dGaert West . 

three maj r ~21ruatl c ages : 



;:,. 

Q 

dr:i.er than t e p:1:·1~sent; an ma:c1~e l by · he d:: sappee.ra-1 ce of 

to ·h.e pre~f.mt., r-rh.:. ch ws.s c:..r:'.i.d and semia,r i i modera.telf 

de ·• J.cr-•ate d during the A1t:ttherma1. 

Antevs' mode.l of pos·· e;J.ae;iaJ_ clj_matic -hi. t Yry has l1een 

accepG~: ' by most , reje ~t ed by so .. 1e. Wnil e Bau· h•.:1f'f and 

l: e.:i.ze ~ ( .1965 ) r2vie: Antevs' scheme as well as :ceact:· or>~. to 

t r1.is :11odel .involv~ : 1 ) ~greernr:!n.t witti Antevs 'fc:~ :Lnsta!·,ct--., 

:3aunhcif f &nd J:e:l.zer Cressman 1956; 

o:c, 2 , dis ' gree,.ient with Antevs , w:_ th :Lnsi::,tenc'::! '.lpor.1 

~li1..a t:i.e stability throug}- :qostglacial times " a1tho:1gh 

conc,2c.iEg t .~.e probabil.Lt · of minor climat.:.c fluctuati.G.LS 

Jermings 1964, 1968), or, 

3) dls .grcenert wlth Antevs, dth lnsis t ence that the 

1963b) o:::· t~· t t he Altithermal was at f_i_rs., d .. y bu.t liite:r 

Ir. th..t s 11.srht ., my h;ypotl eGe..:- .::ottce r :i..i.ng s'1..l ft s in 

1 r e .:.i_t1. ti v ely 



high Jake levels during th8 J.ate .4.1 ti t:nermaJ. ( L~o(i()-220 

2) lower lakt~ le rels durtn.g the bulk of the )Je'.:"li ther:r.ial. 

(2200 L.C. A . . 1000 _:, and, 3) possibly slie;htly hig:~er 

la e :-1..c ·-~.l c.· j_n very lnte Med:i.therrnal times (p,1st A . D. 1 OG). 

These hypot'1e'"· · zed changes suggest that in the Lm-,e r K1ama+.•1 

J.ower than thos~ of the i'.1.1 ti therma.J. . 

Earlii:-~r pe ~tinent re search in the Lower KJ.amath :sas:tn 

o_pera. !;ed 1.mder the as.sn1 ,pti on of the rea.li ty of a h1.:-t and 

bo h the arr·ows to the north of Lmver Klamath Lalt.a and 

La.ird i=; Bay a he ,3 ,_ '.1.thern enci of the lalrn. WhiJ. ,:; 

durin.6 t:i.i.ch N.ightf:Lre Island was occu.pieci , artj_facts from 

the Lairci. 1 s BEiy si t e were p aced by Cressmru1 ( 19!12 _, 9':31) 



slte the da~e 

J· ay site actuaJ.l;y does pro" ::1. de evidence for a hot and <lry 

Grr:.:ssr,;an' s wr,.,:rk i n t l e Low:~ r Kla.rnath region include 1 

stud.·€"' conctu.cted ::...n Ju.r_ctio!l .,.,5_ ,h arche.eclogica.::. wo1'."l~ 

I ~ 1sen (1942, 194: · analyze_ a series of pollen profiles 

from the KLa,ri1ath Basin ., :?_nclJ.di.ng one from the La.irci 1 s B,3,y 

site 13.nd two from the N .. 1To1:;1s J.ocaJ.e, concluding fr m th,~;se 

A ... titherma.1 :Ln the Klr::.rnath Br: ... .,, .in. In fact , i ar.1sen (J.9.1rr : 

122) went so fa.r ar:.; to a '!·g-ue that 1'between 8,000 ru:d '-,00; 

Kl._rn.:=i.t:. La,_c-~.2 1-::nc: ,·1a]!:") that. uninha.bitable.,11 and that it was 

onl.y· H . the ve'..~7 c.1.1u c .f -:·;his pe::-i d h 9.t human reoccupation 

Nightfj_re Tsla.n.d ·-lear·ly 

C-h 



A_t Laird's Bay for instance, yellow pj_ne J.ncrr.::a.aed from 

t he ba.se of his p r ofi l e f r om :.reuresenting sor:e 30 % of the 

total co11ecti.Gn to a maximum of about 65 % e._Jproximate.ly 

on<:' f cot beneath the 11 a. r tifac, hori zon 1 t hen decreasing to 

a.t the Jop c.f the profile. (Hansen 1947: 103, 

-F'i[J;- 6 j s ri' ..... . slc.>:ad:...!1g1y Vibe l e d : the II art1f act horizon,, is 

:!_,laced n e x t to t h e yelJ.ow pine m1J,x.irnum when in f aet 

re.f e :ce 1c e to He.nsen 1942 s h o rn that i t should have been 

d t t th J. 10 ° 11 . .... . t 611 t , p ace nex ,o e --t ,b ye . . ow pine r J_gure wo z ra-ca 

2.b:.:'.•e it) . White p j_ne fluctuated in frequency at tr.f.: 

begirrni:ng o" the profi l e, decr eased to a minimum · n the 

s ame J_~vs: that yellow p ine reacl ed i ts ma.xtmum, and then 

incre,;,s •~ d agai1 . The .freqnency of lodgepole pin e fluct·1.tated 

f rom leve l t o level, these f luctuations bei g f elt t o b e c: 
llttle climatic s igniflcance (Hansen 1942) . 

The c orrespondence of the yellow pine maximwn with the 

white pJ.ne mini.mum ju.st beneath the a rtifactual level led 

Ha.n1:-~en ( 191+7 ~ 111 1 to consider th .. i__s as reflecti.ng the 

Al:.itherrlJ:1.· : !' I · J. the lie;- er Kla.rn::i.th profiles the e.xpans:ton 

of ,/e .i..~1.ow p i ne t , its maximum at s t r atigraphi'"' posi tion .s 

ti":: ::.t can r0a sonably be a ssurDed t;o ha e teen syr.chronous 

ma.:rkt:; :L ts respons E. to the c1:i.mat:Lc maximum . A parallel 

d. c11ne of t i te £..r..d ~jhi tebark pir:G is concistei.t with thlP, 

'I'h:i. s es.) '· ti1~$ becain - t he A._titherme.1 ., 



dating of the I..,~.ircl. 1 s B~3.Y a:ct;j_ f'a.,.:t as ver,i' J; '-tts} Alt:i 1~.1erma __ 

·was at th "' samn t1me confirmed. 

Hansen interpreted hls ro1len recu.rd b. S eonflrm."r.g 

Antevs 1 hypo.,_.hesis a nd then · used that hy o hesi .s to date his 

s~~quenc8. The circulatory of t his approacl shoc.i.ld be 

obvi0us., as should t he fac t tha.,_ Hansen's pollen s~quences 

aren: t really dated at all. Until reestim6.tes of the dar.e:3 

of Hansen' a profiles are made , t he temp ora1 pos:L tion of h . . s 

ye llow pine maximnm--white ine m:ln:tmura s ::i .. mply wi l l not le 

known. 

UnfortunatB.ly, such a _ reestimate cannot be e,ccurat,c➔ ly

done at the moment, alt h ough t wo somewhat poor clu es as to 

these date s a r e a vai1:lh1e. First, Hansen ( 191-1-7) not E) d tha;t 

the abs enc e of Mazarna pu mi c e i n his Lower Klamath p rofiles 

might :i.mply a post Ma.z ama erurition date fo ..... these S:'?: ... fue~i.c,,,:- . 

Since the Mazama eruptim,. is now dated to p600 B. P. (Wi J.cox 

I965), a post-eru tion o·sal date for the Lower Klamath 

p:ro:f·L1.es wo1..:.:i.d strongl y indi cate a post~-P.1 tithe rmc=tJ. date 

fen: t r e upper le'.re:...s of ' these ~eep p of' ile. , including the 

· h~.ta and vellow p::..r1e co.ncordfJ,nt shif t . Since_, however, it 

l
. , . 

.::, 1lso pi):S''1 )J.e that 1""nses of Mci.-Zama. pumi ce were present 

mean1.ng of the la .... k 
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'l'hc second c u-2 to -~he a~e of H;.3.nser:. 1 s pr; l "".en profiles 

is th0 age of t h e Lai:.rd G Bay ar ifact3 . C::-essnan ( 191i2., 

1951) estima cd these to b_ 5000 to 4000 years old, but 

thi s es t i": ate was basec. u~:;on the -s.s sU1 .. pticn of t he reaJ.i ty 

o" the Alt1the:tmtl, a.n as umption I would ljlte to a:void . 

Ot"l.er i-'.rorker•f3 who :la.Ve e '"' Limated t he age of th•"'! Lai!'d.' s BaJ 

m~1_,e:ria.l ha\i'° placed i t between 2000 13. C. arid A . D. 0 

{B1:!rm:,;: off 195b · Mei.ghan 19~)9a)., which would date that 

occupat.ion to t he same perlcd of t1me as the lowered Lower 

IO.a.math Lak.e .le· els which I have hypothesized. Such a date 

wonld a lso shitt Hanse:irs pollen sequences upwards in time. 

Indee1 , the f act that l!the occu::rrence of the yellow pine 

maximum nc ,r t he artifac t horizon chronologically corre l ates 

these two phases of evidence 1 
( Hansen 1947 : 117 ) could be 

con~idered &s confirming my hypothesis that the Lower K1amnth 

Lake levels dec lined a:t't e r 2000 B.C. if Bennyhoff and 

Meigha.n are corr.ect :in assignlng the Laird's Bay artif'ar;ts 

d~tas ycunger th~n tho~ . a~sigced t1em by Cr~ssman . 

Un:'c:t ... unate1y 1 hm,:eve:!:': ec.ause the Laird 1 e Bay a.rt:i.facts 

equ . VOC <?. l . 

For i;19,n Te&,so 13 it might b "; best to rega.rd Hansen's 



min-t m~1m might ea sily dc.te to eithe bef'c\re or af t.E::.c 2'-500 B.C . 

More i mportantly Ha'" oen' s ( . .ri ti ca.l a.BBurnp~•t en Uv.'i·'- a,n 

increase iu yellow pine :;,)OJ.l (;;n mee.n s an inc :reat~.:. in 8,ridi ty 

might be questioned ! in the Lava Bed~ Nat:i or1a .. Morrur,1er t, a. 

r e cent retreat of y ellow pint'.; fr om. hJwer 2leYat.ions wc>4,s 

e..sscciated at least in pe,r t with a decrease i n rainfe.11-

that is, drought reduced , n0t increased, t h,3 amount of 

yeLLo"I pine: south0ast of Lo-wer K ..... a.math Lake ( Lahr 191:io) . 

This leads me to question Hansen's i.nter r etation cf a 

y e lJ.ow pine .i.ncrease as implying increar:ierJ a.riJj_t;y . 

1urther, the corr elatloo of increasing ye: low p :L1: e 

wi th decreasing ,1hi te pJ.ne is one based upon the char.ging 

perce.,Yta ges of tnese tw0 species. As Mar tin and Gray ( 1962) 

have p inted out, such correlatlons 1?1.re often spur·ious: 

because of t he nature · of p·:rce. ·ages , a.n incr-e a. se i r .. the 

relati.ve freq_uen"y o::' :ine -sp'::c.i. es mus t bring ':tbou t a 

rela tive decrease of ot..r'er ,:•pec:Les ~ whether or no t t he 

ab solut8 aJ uadanc e of th.u,e other sp"' ·:i.. e s has changed. Thus., 

Hans en 1 s aJ..1-•impo:cta~ ~~ corrc.~ le.ti on o:f the ye I low p.ine 

maximum w.:i. th th"' wh:..t e pine mj_ .:i.murn 111ay be a tita.tist.ie:al 

artifact and :10t a funct.i o_ of ci· an1,:·.ng climate . 

:i.r..v0lved in icle n t :;_fying 1-;pe-.:.:. E. · of :.:::-·-.r-=- f r'3::J treil' poJ.len, 

ider:.t.:Liication sj_mplJ do e.'~ !.t)t seem }J s.1:LL.-:: w.i t.h present 
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knowJ.edge. Indeed, FJ5nt and Deevey (1951) qtestioned 

1f \·rn toss cut Ha. "'en's spec:ific i.d~nt.::1.fications and attcmp-c 

.,~o deal or1ly wi. ~h fluctua .. .,ions of the ger..us P!~. we 

8n~cunter t:r..e p r oble:!i which Msrtin and Mehring,-s-r ( 1965) 

J.r,crc.s.se in pine or a ( ecrea.se in J.ocal ground cov~r. s·~ .. c:h 

:i.rn;er::.i reta-i-•tonal p:ro'blems greatly obscure the mean.ing of 

For all theBe reas ons ~ t~n, Hansen's polle~ sequences 

not o:aly canr..o be ,;.r..ed to ·"'alsif~ my l:ypothesis the. . nt 

least the J&.st h,1.lf o.f the Lower Klamath AJ.tithermal was 

wet, but also r,a.nnot be ·used t0 d.isco.nfirm Antevs 1 eJ.ternnt~ 

h~rputhesi ·· . And, tl .~ - a:i.· ,1 ; s Bay a r ·if acts do not challenge: 

eith2r hypothuds becau.s(~ they rema:i.i1 undated. Indeed., 

cllraat.ic ct1an€'e could have accounted for :.he exposure f ' 

the lake f loot· 5. n the vj c.tri ty of I..airci 1 s RfJ.Y j and thus ever: 

a:::cu.rate dating cf the Lai r d' s Bay s ite might not help 

:reso:.ve the c. .lict bs'c.1 0en alternatlv-s hypothesas 

the h_y-pothesls the,t A l ti t .hermal I.,o-:,;er Kl8.math Lake.• leve:i s 

J..ea<;t the 

wet., not dry. 



the s!.;X!'.e d.a :a t.h2._t. suggest thi s h:-.•~otht=:s i . a2.so d:~sconfirm 

Basin lL."L,i th.r;; r mal ·1as J· ot 

Prehi.::-tor·t;:: St 11a.n Ad antat:i.on in the .Lo .. :2 .t Klar:1ath Ba8in ·-·---------....... - - - --•..--·-.. .1.-------· .. -•.--- -,---------- -- ... ·--·-·--

of the resic.ents of 1'-h.gh,::;fire I s12.nd t o the Lowe r Klamath 

regic•n . Not untj_J. the e.rt i fa.cts e.:re 'inaJyzed a n d un· erstood 

and the remaj_ .. dsr of the f a.1.1na.l col lec t 5_ on--fj _ _,h, rc.pti..1.es., 

ts) tb::.!i:!' p rehi storic ,~nv~.'.'orunent . lnd even when the t tal 

partial ~~til ~ f ll ~ange of si t es fo! each phaae 

rep r e.~ent ,:1.·::.i ' e of Jche f'J . ..Ll :ra.nge o:f railllan a.ctivi.ti.cs ca.r~j.ed. 

aviar .. 



9) 

ecosy te.n. The aa liest levels of ~ne 2 j~ e se8 the use of 

both .::i.v::i.ng and ,or. - d.:LLl.!s w1 .terbird.s as ;-:ell as c,f mammals 

Never 

d1ri.ng the his · -:ix·y of the s.l. e did D.Yia.n ta.xa other t hem 

·wa.ter a 1d sh:'Jre birds beco.nc u.urr:-~rice.11y important. And., 

wl1 . le the use of mar.1r,11als H;1.os1:: prlr11e a.ssociation is not 

ha(l fLS O b ~.:!t:,lln by or ~..,ocn af't':!:r +:he .initia,l occupation of 

th:- r:;it,:::, :.'t w,J..s showr1 ··_n chapter 2 that in no i.nstance 

far froJl. ,·.i- e:i. r J.a kJ:: .:1.nd niarsh env:iroament to obtain any of 

.:.he o_aimEd.s . F.tnt: .lly, weJ.l es ta.ol:ishP. · is the point t har.: 

wh:tle · Sj..1t-:cts this adaptation .._o a l-1.~e a 1d marsh 

ecosyf!t'7'n: c-h.!:.:i.i.1.ge th:r·ough clme, , .. h,~ fac ·, of such a,. 



APPENDIX 

TEChIT , L J\. ND CL MMON l' AMBS OF BIRD AJ\ll) MA:M.1"vl{I.L 
l( ~!fI LIES, G:-+::,:-JE?.A, .AFD S :?ECIES MENTIONED IN 'fEXT 

:'I'axonc-,;-r,v al' ,:.e r De __ r cour 1_5 9; May and Short 1970; 
' ML ,.l.e~. ;.3,,.1 : Ke--. u 6 g 1955 ; Hal1 and Kelson 1959 ) 

BJrds 
Ga·viid.ae 

Ga;vj_a i .mmer 
Pod i cfi5 e c.IT.:""d a e- -~ 

IJor t h Amer.ica 

P<.~J.i c 0JJS a1.1· 1t:tu"~ 
'n orr':!"-~ :.-i 1" \-;::--•w-n-•1,.-,:;;~~-- ... t J ,,! C" 
1· '-· '-- ·- !:-' ,:, . 6 J _ - - ~ • ~ • - ~ ...; 

Aecmonnoru s (x •ITaen-r:.al.1. s 
';'ocfiJ.: mt>t,_;:; p<.,cficep s 

Pelecamct:ie ·--
Pe ..Le ~ D..'1'JS eryth:rory J.nch o::: 

? na lc1. croc:0rr.' cT oae 
Ph al:.:,,c · c-.::cr,3,x a.u:r.:t tus 

ATdei dao 
Br,t.aJ.ll~l {2 .l entlfsj.r103US 
I\:f ,., ~~lc:01~a)~. ~-_y., c tl(;Q:C(N_X 

!\ . .. / .. ::i: • \ ;.,.:,,:·:.:~.a c_u:er;:;&, 1_ :c..: nf:_roa.1. as J 
A.r1a · ·,~ C~3..e-·------.-

f\n .s c!'J.J') i 
1
;, 8'llUS c:rg ::,.~s ( =·liucci :ia tor ) 
('~::- -~:;:::.t.JB i:-; c, .. !_·tJ.r1 b · E.~.~YiJS 

l•.n se r c:1,.L'fi lr rr:;ns 
:·r;>~!~ F; r (' Ct-2'"5:V::.rs-ce-rj 5 

.,. .,.,. ___ _____ ,.. _______ ~ - - ---------
? .. 1. :. s c 1~ ~C:)S S l_] 

Br·c:.~·1 \ o. ~~c\o~--t:::J,ct.en~~J.S r:a1"'.a(lsr1 Gi8 
!j :r:~.r;~ .~1, :~ot' .. :-.. ~1. t:.tJ. SJ -:. rc2 .. r:J. IT'.,~~ · 

{,a _: .r:~ E i.f,.l 

_; , .~x :::1vmsa. 
11.r~ .. 8.·::·::.-rr5_~------

t1.. r: .:=ts a1 -.. ,2 __ .. i~ j::.~Y1-!i 

7' ... 1:~;... . ., :--- tr:-:·:; 0 .... a~ 
-~~7~~►-c-:~·~-,~-c-?~~c:.:~ ·--r·_~ ,-,. ,~.J .,_ ... ,)~l ~Ln;•"\1""' q 4 c \ 
... .L ,. .I. -'- - J. _,. ,._. "J \ . ..... ..,,,., .,_ • • _, .. .. ..... ,_J •• 

--------·- - ·-- -----·-·"" ~- -.---•- ·-···- ... ... ¥ .. --- - -~-- - , ... -

l oons 
common loon 
grebes 
110:r"-.tt:.! d gr·eoe 
ea!·ed greb·e 
ves-cer.n grebe 

it:.d ·•billed g rebe 
r e.lica.n " 
v,'1:!.t. e p eb.c;;i.:l 
e 1. ,rJY1DI'S1.nt 8 
d o c..b l ,2- c :res ted 

c: ormorH.nt 
herons 
P . .neri c ""n bi "tt ern 
b1acr:.--c-r c--v-msd n:i..ght 

heron 
great b lue hc~ron 
ducks, g ae oe, s~ans 
;; , 'ant:~ g i'.'"~l:'Si::~ 
t rt2.1 lp E': t 1~r s-;,:a.r 
;•:h .\st:U.nc; swan 
Vl.; i te -•f r':) ::.~ted. go()Se 
s no,:t .;oos e 
~ o ss I g oof~e 
Can -.da g oose 
crac cling 6oose 
p erching clucks 
v; 10 d d t .ck 
(:abl)l.:ng :iuck.s 
c.1r.,J_1:pa t e 



Anas ,,, -, ·:1.. '" ·:· 1-:rr,c'hc ,-; 
---- C: _,.,.,!:;::~ l...:) _- · f -~ .l. ;!::: 
Anas 2.cutf.'. 
Anas di s co:rs 
Anas (;vane;_, te:ca 
~ . V __ .,_,.:.;:;,..\;:,.,_ ,, _. __ 

Anas cly· e~-;,ta 
Aythy::i.nj_ ··-·----

Aythya va.1isine ~•i.a 
Ay ·'- h a am"" r-i • a~--;;·--
_, .. -J~ ~ v~L~- .· :-- .:,J:;~ 
Ay vn.y e, co l lR-J. ·-· '"' 
Ay-chya _ marfr,a 
Aythya af'fi!1iS 

Mel'gini 
BucrmJ-·a l,3. albcola 
BuceohaJ..a Cl9.ngula, 
l 1e Y gu_ C1J CU lJ.a,tus 
Mer;:---u s s errator 
HEfrgus merianser 

Oxyurinl -·--
0xy1.1ra j amaice n::;i"' 

.A.cc:ioi tridac -
Aq :ila. hrys.:i~etc s 
:;.ialiae:t~s }!-:uc0cephalus 
Cj_rcus c,raneus 

Tetra oni d·ae ·-·-

] 
C2tnrocer cus _ u:c _I'-}laf-;ian lS 

Ra .1ida e 
Ful::i.ca amert cana 

Charadriida,= · · 
Charadrius v0c:i.f1?rus 

Laridae 
Lan 1s a r gentatus 
-·- r- ------~-... --~- ·-S trig i de.e 
Bubo vi rginian.:rn 
NY,ctea s nand.i a.-~~ t' =nyc t ea) 
Asio f lam1ne1.:i..;; 

Co:cvl'd -e-
Corvirn corax 

M::=.;1 •. mals 
Soric: ... dae 

So: ex vagn :ins 
8 0 r X p a.1_-~,):s°t; f i S 
0 0·;~ 0 ··-·--, __ r·o••1·~i· c·r~:' -l U ,._ -- ....., .. -\.. L, \: !J l:.J.. ~•--'- .... 
7'"".':'. ---e- --.:;-·-me,..r:::J,..am .. ·-0 )1. .h. ,. - • .i. ' --·- -· ··-----·-Ta-Lp .a.de 
Scaue .. us latj_rr:,?..t:c:. s 

.... , ~ir .... -~ .. -a-- f' - -- ¼ -~ .. ~- -v e 1J.-... v--lOilJ.Qrte 
Myo ·is l ucJf 1 g;.i[.; 
''y~-- ~r1n-. · -r~ · ?'t·• "\ ;_,, 1.,.1.- ~, .) \ ..;. i:lr,,.i ~:.:., l .!:') _. '...,.__ ... 

J1oJ~y- v t5.s __ ~~-:rot1.8 

ma l1a.r-d 
J. h1tail 
blue-wiDged t eal 
cinnamon teal 
sl'.ovell0r 
poc.h2.yds 
ca.nvasbt:.ck 
r e dt ea .. 
ring --:r1ect 
greater· scau:p 
1esse:r sc,.iup 
sea ducks 
·ou..f:f lehea:l 
gold.eney-e 
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hooded merganser 
red--breast ed merganser 
Amer.-Lca..11. mer-g.e.nser 
s_...j_ll - ta.iled ducks 
ruddy duck 
hawks, eag"es 
.0-01.den. •B.gle 
baJ.d e.3.gle 
marsh hawk 
grouse 
s age gT()t lSe 
rai ls., coots 
Ame:;.~tcar. c·oot 
plovers 
k1lldeer 
gul ls and terns 
erring gull 

·" 1( .l " (.P~-rt) 
grea t horned o~l 
snowy owl 
st ort --ee.r·ed owl 
c::-owsJ rr.: vens> .jays 
rave~ 

s hre~ s 
vag·ant ..,hreir 
water shrew 
1rrowbri dg e ' s shrew 
Me r ria;-J 1 s sh..,..e, 
moles 
broad-footed mole 
V 2sne1·tilionid bats 
_L: ... tle b rovn1 Myot :la 
Yuma Myot:i. s 
l ng ••<:,ared ~1y:..)t'is 



thysO.!lodes 
,,...:.;.-~-volar s 
M· otis -ca··:rifTrnicus 
:C-as1oiiyc-ferTs~wctTva;;ans 
Ifotesi.cus fuscus -
t'aciu r ur.. ciner_;US 
··-r :-i-~-·- ·- i::-;·- ·- · . .. Coryno:cn:urns _,ow.nsend.:t i 
Jm tro ZOU -paTITa-··1;-- - ·- -

Molo"7sTdcte ·- -
Tadarida brasiliensis --·------------

Ocb.o tonidae 
Cc:h.ctona princeps 

LepnrTdRe ·---
c: lvilagus nuttalli 
Lepus amer-:.Ra.nus .. -
Lenus californTcus 

Sciur:fdae 
Eutami as minimus 
Eu tamias amoenus 
E"uf"arJUas townserd.ii 
f.lar mo-c;a f'lavi Ven--cfTs 
Sperrnp1m11 us be J.ctT.ng-1 

Spe~?Philus bee~hey~ 

Spermophilus lateralis 

Tamiasciuris d.ougl asJi 
trlauc mys sab:cinus 

Heteromyiaa~ · -
Pe r ognathus parvus 
ITfpoa.omy s neerrnanni 

Cas t oriaae --·----
Castor ca.nadensls 

Cr'i ~etlaae -------.. ~---
Rei. throdon tom~f s megaloti s 
Pe · omys cus 0 r1iii tus 
.?e romyscus me.nl'..culat us 
-:'e.rom sc.us-7SovTII 
Peromys cus -c·r-1 01. 
~ YCDOt .y°s-r8UCO~~..:.:.:t.e!: 

Neotoma fuscioes 
"Keo O:Y:fJ, Clllf! res

~;f.:.CY C us montanus 
z · poc.lai;i.e---·--·- -~----

Zc.·-.;pus pri n.ceu s ... .. · . -· ---· · ·--··· .,. Sretru zor: t .ictac 

f r :t.ng .d. Myot :· .• , 
long-.legged Myoti.s 
;_~e.1:i.f or. :La M:. roti s 
s~lver-haired ba c 
bit; orrn,,'!1 bat. 
~oa: bat 
'rovmsend I s big--eared bat 
pallid bat 
free--'-ailed. bats 
Bra7.,ilian f ·cec - -c~:i..h,d 

'hat. 
pikas 
pika 
rabbi ts and 1 a.:r·(·H.1 

uttall's cotto~tail 
sno ,rs hoe r abbi t 
black t ai led jack rabbit 
squirrels and re l a.tiver; 
least chipmunk 
yellow-pine .hi pmunk 
Townse 1 s chj_pmm1lc 
yellow- b e l 1ied ma.rmot 
BeJ.din6 1 s ground 

sq1.~i rrel 
Cal i fornia ground 

squirre l 
go.1.den -1i.antled ground 

sq·o.:i. rrel 
Do1..1.glas 1 squirrel 
nor ,he r n f1y:i.~g nqu · 1·r.e1 
Hete :tomyid. 
Grea J Basi n ·o cket mou.se 
Hee rmann' s k.li.ngar oo rat 
bf.avers 
beaver 
Cricet.ids 
we.tern harvest muse 
canyon mouse 
de :r mouse 
brush r1 ouse 
pi 10n ~nous e 
no1'.'the r n grasshopper 

mous e 
dus - footed wood r at 
bushy-tailed wood rat 
~ .. ontane vole 
jump.r g mice 
west.e ~n ,jun:.p:Lr.~.1; :nous o 
p orcup:ne s 
po.rc1.~pine 



Canidae 

Canis lEt.tn)..ns 
can:Is fup1 s 
Ca nis fam:[l.aris 
VuJ.p es ru..Lva 
urocyon CiEe·reca:rgenteus 

Urs:i.aae ·-·---~ .. 
Ursus americanu;:, 
Ursu.s horribI1IT 

P:cocyon:l.dae 
'::'rocyon 1.otor 

Must e'Iru<:.e 
!:v'ustela e rmi nea 
. -1l~S te.La·f rer-!a t a: 
1u st:era v1 son · 

Taxidea ta:rus· 
Sn i Ioga,Ieiffi3~ci li s 
Mepl tis mepnfr:-s
Lutra. canaden.c• i s 

p_ 1aae -
Pelis concolor 
Ly·nx rufus-·--

Cervl d .. s · · 
Cervus canadensis 
Oaoco11eus hem:tonus 

An.tilocapri"dae 
Antilocaura americana 

Boviaae . 
B:Lson bi son 
ov j_ s ca"1ade·:nsis 

Central r"\.m.erictt 

Didelphiciae 
Di.d.1~lphis r.iarsuy,ia.lis 
Ma.r-mosa n.i ·t ls -·--- ---···-
. o:J. U raiys-cerbi anu 3 

Dasyp-7cITcl.ae -·-·----
Dasypu,;:, 1 ovemc:i..n c ~\.L., 

c i c e~1aae ---·---·---·---
ory zomys talam::-:qc·?.e 
"STgmodc -11:r5p-n ,-:-~~r-· 

I,a ~·, ypr c.: t{c·ae -··--
A=>outi paca 
,,_ ,, c yo y•;::-c, r::a·- -p111" ,., ·1· '" 1-a· 

..1CA.. 1J. _ - '\J • Lil: ,..._ J , \. • ..,Col, J 

Ec]1:i·,raTaae ~ 
r.:o lomys o rnr,u •--Ji ,..• 
- ' ' - - - ' -- c::, • •• :->-· . 

coyot:? 
·v-i () ':_J~ 

dof; 
:ce::-1 fcx 
gray fox 
bea .. s 
b1ack. t,e ::1.r 
grizz.ly b<::8,l" 
:racc.oo.ns and all"".es 
raccoon 
MuBte1ids 
er r.:ir.e 
.lon.g --·tc.iJ .. ec~ 1t aseJ .. 
mink 
·oadg e-:.:• 
wcs·::;ern spotted Bku.nk 
stri.p ed 3kunk 
river otter 
ca.ts 
1nountt:1.in lion 
bobcat 
Cervis 
elk 
mule deer 
prongh x·n 
p.£·onghorn c<tntelope 
Bovids 
bison 
mo11ntain sheep 

opossums 
opossum 
Mex:i. , an mo11se~onor,sum 
wooly opossum 
arme.d.i llos 
ni.ne - ba.n led a.:--madj_llo 
C:cicP.ti d r odent s 
Tala. nanca r:i.ce rat 
lispld cottrn rat 
a,gou ti.s a.ncl pacas 
paca 
agouU . 
::;pin rats 
,nno.rt, d rat 



TrichP-c!:lidae 
Trichechus manatu.s 

Tay as su.icfa~·- -----
Tay2.s su ta.j a u 
·rra assu peca.ri 
-,--,..-..- ---· -·---Cer vidae 
Odocoileus virgini_ana 
Maza.ma america11a 

i:"?e,na.tee 
'".) 8CCB.ri.P.S 
colJ ~;. rl~d pecc21.ry 
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1•;.il:i t-e -lipped pecc a r y 
C1::;r1rids 
whi Ls --ta:.i. led deer 
re·l brocket 



P_ge 

930 .I: 90 B.P . 
1420 1 90 B.P 
1slt-o ± 100 B .. P~ 
' 1080 ,.___,J t 90 B.P , 
~ ... 180 i: 80 B. P . 
2·.Bo :I: c,o B.P , 
2220 :I: 90 B. P~ 
2:>11-0 .t 100 B. P 
;;ol.J.o 
/ ½ 100 B. P . 
3110 ± 110 B. P. 
31+50 * QO B. P. 
3470 80 JJ. p. 
40 / 0 1: 10 B. P. 
414 0 t. 110 B.P . 
11 " t5 0 r ✓ ' 

!. 90 B. ? .. 
ltlJ..J.O i: 80 B . P~ 
4·"/SO ± 1 1 0 B.P. 
51_·-O .520 B. P . 
5'(50 ± 130 B . P. 
60~0 ·1 111.0 B~P . 

TABLE l 

H1'1.DI '")C),.RBO.:I DATES FROM 
NIGifi'FTRE ISLAtID ( 4SK-4 ) 

I,aborFJ.t o1;/ !l .. n1be· ~ 

r, K ,;,4- 8 va 1.- -... .L 

GaK--2419 
GaK- .18la 
Ga.K- 18h2 
GaK-1831 
Ga.K- 18" 
GaK- 18 . 
GaK-1832 
GaK- 2420 
1' a K- ?~.?l u- . - --

GaK-.L835 
GaK-- lB°?J.i 
GaK-18h3 
GaK--2423 
!..;raK-·11'21 
Ga.K- 1122 
GaK-1837 
GaK--2426 
GaK-1840 
C ~\. ?4,..,7 .:rfL ·• .. . c'. 
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I'hase 

4 

3 

2 

J. 



Gaviiformes 
( Loons) 

?c dicJ.pedl f r.)rrn.es 
( G::n~bes) 

Pele can:Lf orin-~ s 
f?el i C'' s _, Corrno:c·ants ) 

C 1 con.i..:.f orme"' 
(Herons, Tbi.ses) 

Anseri1orrnes 
(Ducks ., Gee s e, Sl1ans) 

Falconj_forme s 
(Vul tur;~s, Hawks, Ospreys., :B'alcons) 

Ga~.l if ormes 
(Grouse .,. Qua :i. l ) 

(} rt1i f OI"me s 
(CrB.nes, Rails) 

Charadr~_j_f orme s 
(Plovers, Sa 1dpipers, Avocetsj 
Phal.aropes} Gulls a1"!.d. Terns ) 

ColuJnbiformes 
(Pigeons) 

S t:r-igi:f orm(-;S 
(Owls) 

Caprimulgiformes 
( Nightjars. 

Ap odiformes 
( s,-nf ts, Hmnmingbi rds ) 

Coraciiforme s 
(Kingf i .sh:~"'S) 

Picifo:rmes 
Cvc d;iecke:r·s) 

Passeri:f orn!es 
In · ,'r"·tr,1.-•e-rr• Sonn-t-~ rds) \J.' -'·,/ .. Cl. ~1 1 · _ ,:, , , _ e, J.L ., 

1 

4 

2 

7 

33 

Lj 

2 

2 

2 

., 

. .l 

6 
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TABLE 3 

MODERN ABUNDANCE OF WATERFOWL AND COOTS 
(Three year averages compi led from 

USDI 1960, 1965, 1970) 

January February March April May June 

Cygnus cygnus 0 0 0 0 0 0 
C. columbianus 3240 7675 4165 15 10 5 
Anser albifrons 210 11180 25775 23225 5940 40 
A. caerulescens 1430 42095 44560 11960 510 10 
A. rossii 0 170 830 395 45 0 
Branta canadensis 

canadensi s 7715 2745 5740 5950 6750 7555 
B. c . minima 890 2305 19970 46765 5900 35 
Aix sponsa 5 15 55 5 
Anas americana 8565 17645 29665 19195 3390 880 
A. strepera 1655 4245 7305 129L~5 9920 10485 
A. crecca 860 7490 27970 18415 3255 205 
A. platyrynchos 9370 29315 18520 13170 12915 10560 
A. acuta 14720 280600 274910 18050 8320 8170 
A. discors 0 85 0 1 130 245 
A. cyanoptera 0 0 915 3590 5320 6000 
A. clypeata 30470 74215 107285 102125 17640 6060 
Aythya valisineria 3L~5 1820 2210 2320 495 170 
A. americana 125 520 2080 4460 7375 10685 
A . collaris ·10 35 410 145 85 35 
A. marila and affinis 1255 4680 7535 6330 4975 2500 
Bucephala albeola 500 2380 4085 2125 750 210 
B. clangula 205 745 280 195 20 0 
Mergu s merganser 235 635 1265 855 85 25 
Oxyura jamaicensis 2735 12395 51550 53075 12055 8470 

Total non-divers 79125 479765 567615 275815 79L~oo 50255 
Total divers 5410 23210 69415 69505 25840 22095 

'° Fulica americana 3560 14775 76005 102725 68000 52810 '° two year average 



TABLE 3 (Continued) 

MODERN ABUNDANCE OF WA'l'ERFOWL AND COOTS 
(Three year averages compiled from 

USDI 1960 , 1965 , 1970) 

July August September October November December 

Cygnus cygnus 0 0 0 0 0 0 
c. columbianus 4 1 1 55 1170 6270 
Anser albifrons 10 210 28435 134130 35720 1395 
A. caerulescens 10 15 195 5635 8630 110 
A. rossi i 0 0 0 20 15 5 
Branta canadensis 

canadensi s 10085 12990 17065 20065 8045 6785 
B. c . minima 20 25 35 76520 84855 550 
Aix sponsa 10 3 15 0 0 0 
Anas americana 940 10670 196240 212975 107990 30855 
A. strepera 18640 32615 46785 62940 12335 1055 
A. crecca 1180 4765 29115 42065 15465 2495 
A. platyrynchos 16425 42505 46470 153885 100755 50195 
A. acuta 25550 268425 11 0225 2243645 710175 82075 
A. di scors 365 530 20 0 0 0 
A. cyanoptera 5270 10970 8210 1045 570 0 
A. clypeata 8680 19630 91585 138765 100605 44825 
Aythya valisineria 210 455 1235 8610 9310 1270 
A. americana 17750 30270 19075 13485 1670 265 
A. collaris 165 280 65 35 55 110 
A. marila and affinis 2725 3520 3435 5055 5610 3955 
Bucephala albeola 105 120 80 1155 2525 950 
B. clangula 0 3 0 10 130 250 
Mergus merganser 10 30 5 70 510 180 
Oxyura jamaicensis 1530 15370 17860 36745 2L~2L~o 4855 

Total non-divers 87190 403355 1654395 3091745 1186330 22615 
Total divers 32495 50050 41755 65165 Lf4050 11835 I-' 

0 
Fulica americana 52200 71435 239310 358905 145890 5120 0 

two year average 



1v..01IT'HLY • Alilivs Oii' 
N . • - J; VING ~- __ r I . G r,;.A'11BPFOWL~ 

l r .,nth 

J anuar y 

Febr ua ry 

March 

May 

.Tun e 

August 

Sept1;:,mber 

Octob~r 

November 

LOWER KI.JU,j_ATH Lll..lGl; 

Jon- Dtvers/~ivers 

20.,7 

8 .1 

3.1 

2 . 7 

8 . 1 

39 .G 

l~7 . 4 
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'TABLE 5 

1-1011ERF A"_ UN.u.;:c;cI:: ,:rF 
nfA'l'ER IRDS O'I'HER T • 1 1' ~JA'I'ER.i?OWL 

('ILree year. aYera.e;eo com. Lie from 
U. E.D . I . ~960 , 1965, 1970 ) 

Nmn (~ r of Ind.i v i.duc1ls 

Jru1. •-April 

Ea.red Greb 

Western Grebe 

Pied-B:lled Grebe 

v.Thi te Pell ce.n 

Double -- Crc.sted Cormorant 

180 

400 

77 1,-, -'•-' 

71:* 
-: 1I'Brns - 220 

_. 

*1961 data U.S.D.I. 
1960 data 

,.,..,. ]06? <.~~t-• . 0 ( ·l·J c, D T 
• " •~,/ ..._ _.,__ .;;,. t, - 0 L_-, • I • - • 

1960 da+a 

1961.) 

l o ,C, ? \ 
--,./-·• I 

Me,y-Aug . <"ept. -Dec . 

2535 

Boo 

11000 

· 4200 

used i 

used in 

:-

~--

-. 

2--sss .., •· 

1265 

1000 

.:,,1 00 

-
-

absertee of 

al>:.3e •. r1ce of 

-. 



MAMMALS 'l'IM ¥.LA.MATH BASIN 

Insectivo:ca 
So:c:Lci dae 

So~te.x '.ragrans 
Ci l)r-lJ.'' :1:r.·.i ~· u ♦ ,l _r,. ... ~~• - )~ 

S . t rowbr a.gii 
iT. me.riTa:in3~-·-

, ::r:- --·- -·--- -T11. p J. 1...1 a.e , 
Sc:a.panus 1.atimanu; 

Chiropter~------
V spe""'t ilion5. dae 

:Myotis luc ifugus 
1~ . yuma,ner.. s 1. s 
M. evct:LS 
Iir:-tliysunodes 
·rvo:!.an s ·- -
~1. caJ.j_fcfrni cus 
Lasionycteris noctivagans 
~pTesicusTuscus · 
-- ... - --.--- - -LaSJ. uru s cinereus 
Corvnomi us t --;-:r.osendii 
:Ant'rozous nallic1u s 

Molossidae -----'·····-·--- - -
T· .darida b asilien'is -----·-- ----·· -·-····-·--Lagomorp ha 

Ochotonidae 
Ocho:ona princepa 

Lenorj_dae - ~,. 
·· S, lvila us nuttalli 
* Lenus 2.rne :r1 canu s 
* L. - californlcus"" 

1-= ~.'_D .. r~~i:Jt.-~,. t·J.,:i \i~.f..\rcritx·.i S 
'., ·-. .. ,.,.( ... ., -") .' -c ~ - (' 111· . .. 
._;) U C .! 1.i .l:-' , • .i.. .!.U ,::, ,. ci.l. C. ... _J.gl. 
-· --~-... - - ... --,-- .. --r---·----, ....... _... ... .. ........ .. 

;-:; . ;) e·J ci·.:e:,l: --- -·-.---- --.. --..-
~: ,. .Lt~. ·~·E-1'' t:1 .. Ll S r,, 

). 1-r;-::7": -;.:: :-..- :-~ .... 7""; .... -:-''--'"'~ : , ... , .. f - . ... , ... Q 1 ') r:. 
-· :...4,t, ... .:... ·:::. •·'' ·~ li.. ... s Cl • .. .- •.At;, -L ,., .. ~ ........ 

": C<L8:1 :· C (,fl'"'.(;:; Sa 1>~C ·1 .. l~~ j { ,1;. -

.r-:c~~ F=::.r-: . ..1n1y:·· (l 'l·.:: · 

!':"':y·,::·f~:~<1·~1-:~\.1 S p~ .. -r '"":..:._ ·:.~ 
D }.p :, .~: ~-· .- ,-s ~1.eo.:: 1·:·1-r:uu:::. - -- .. ·--------·-----·--.. - .. 

103 



TA~LF: S I c:ontinued. ) 

Iv'v."..M:MALS OF 'I'H:S KJ.,AJ-.1A'l'H BA:.nn 

r! ac ·t o1--ida .. e 
* Cas t er eana densj_s 

Gr icefida e 
Rei th:rodo11t omys ::negalotls 
Pe1 o;~rvs <::us crln1tus · 
? . ma;1 i ,u_afa.13 
~ :··-ooy7:Ti _____ _ 
P-: ··-t iife r --
nyc fi. omy s 1eucoge.ster 

N"e ot oma ·· r·u s c:L p es---•---
N:c"lne re·a 
fifi c 2°oius montanus 
Iir7cmgr a!UC.l.L-;, 

Za.p odrcra:e-------·-· 
Zapu s princeps 

Ere t h l Z i)D t. J.aar. 

* Ere thi zon dorsatum 
Carru vora ···- - ·· ------------

Canidae 
* Canl s le.trans 
,._ r;-:-J.u -1US 

* VuTo ic/s- rul v a 
-1, Urocy on cinereoa:tgente s 

U sidae ---- ~-----·--- ~·--
.,. .. Ursus 2~r. e r icanus 
* u:-n-orribJ.1Ts-·-· -

Procyonida.e 
* Pror::yon lo-tor 

Mus telid e- ·- -···-
Mus t e1a e:·minea 
. • :( r '~na:ca 

>< }}[ . v:Lrnr. 
* rr, a)~-J'.:;f 9 a:---t tlXU S -
* ~-.-·~ ;;:;··-,-----~ ~ ., 1; r.::, ::; 0pl ~C~- ~e gru .l ~w 
* Y.~E°if i~"i1~·t s ~mepTiITis·5 
* lut .:-- ·-1. c ~n a ctensis C' ""') l 4 ,..., ,---- ______________ .,.._., 

.,. i..; _ _ _ ,_ud . 
1~ -., e_I .i.s t_:0r1.col or 

* ~~-~~-~-~~~-



TABLr C ( C:)nt:Lnued) 

MAMMALS OF 'S' lm KLAMA'I'H .BASL;s 

Artio 1.actyla 
Cervi dae 

* Cervus c:anadensis 
,·, Odocoj_leub · heinionus 

Antilocaprid.ae · 
·k Ant·i locapra a me ·~j c:2,na. 

Bovidae · · 

* Repo1ted as eaten by the M9doc (Ray- 196"3) 
Reported as 11 cnipmunk,. 

2ncp-or ·p.rl i=l"" ; o ·l no "'C/·1i'• , ·ce 111 11.~ ,_ u.. ...... . ..., - ._ ~.., U J.. . . .L.. 

3Reported 8 ,S 11 sk-unk11 -~ 
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TABLE 7 

IDENTIFIED SPECIMENS PER SPECIES BY ELEMENT 
OR ELEMENT CATEGORY: CERRO BRUJO MAMMALS 

(Key to Species: 1-Dasyprocta punctata , 2 - Agouti paca, 
3-Dasypus novemcinctus, 4-Tayassu tajacu, 5-Sigmoaon · 
hispidus, 6 -0docoileus virginianus, 7 - 0ryzomys talamancae, 
8-Tayassu pecari, 9-Trichechus manatus, 10-Hoplomys gymnurus, 
11-Didelphis marsupiali s , 12-Mazama americana, 
derbianus, 14- Marmosa mit is) 

13-Caluromys 

Species 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

Skull 54 19 1 ~-4 1 5 9 3 
Mandibl e 43 9 2 3 8 1 1 1 2 1 
Vertebrae 95 28 67 23 5 5 4 
Pelvis 57 8 32 3 1 3 1 
Humerus 78 12 8 2 1 1 1 
Radius 28 10 4 6 2 
Ulna 31 11 4 1 1 
Scapula 16 4 6 1 
Metacarpals 20 9 2 2 6 
Carpals 2 
Femur 83 28 20 1 10 7 1 2 
Fibula 1 1 
Tibia 64 20 28 5 
Patella 3 1 
Metatarsals 73 16 7 1 
Talus 9 3 2 2 
Calcaneus 25 12 2 1 
Other Tarsals 1 1 
Phalanges 9 2 I-' 

Ribs 14 2 l~ 0 

Upper Incisors 35 6 1 
(J) 



TABLE 7 (Continued ) 

IDENTIFIED SPECIMENS PER SPECIES BY ELEMENT 
OR ELEMENT CATEGORY: CERRO BRUJO MAMMALS 

1 2 3 4 5 6 7 8 9 

Upper Canines 4 1 
Uppe r Premolars 1 3 1 
Upper Molars 3 2 3 
Lower Incisors 44 8 1 7 
Lower Canines 
Lower Premolars 8 2 
Lower Molars 25 8 
Unassigned: 

Metapodials 2 
Cheek Teeth 3 

B~ 224 IBo 94 28" 20 Io 15 13 

10 11 12 

-g 5 3 

13 

2 

14 

1 

I-' 
0 
-..J 



Dasyproc t a 
Agout i 
Dasypus 
Tayas su taj a cu 
Sigmodon 
Odocoileus 
Oryzomys 
Tayassu pecari 
Trichechus 
Hop lomy s 
Didelphis 
Mazama 
Calu r omy s 
Marmos a 

TABLE 8 

MINIMUM NUMBERS OF I NDIVIDUALS CALCULATED BY 
THE MAXIMUM (Mx) AND MI NIMUM (M5._) __ DISTINCTI ON METHODS: 

CERRO BRUJO MAMMALS 

Number 
of 

Specimens 

822 
224 
186 

94 
28 
20 
16 
15 
13 

8 
5 
3 
2 
1 

Minimum 
Number: 

MX 

204 
104 

69 
27 
16 
14 
11 

4 

9 
3 
1 
2 
1 
1 

of 
Total 

43.8 
22.3 
14.8 
05.8 
03.4 
03.0 
02.4 
00.9 
01.9 
oo.6 
00.2 
00.4 
00.2 
00.2 

Minimum 
Number: 

Mi 

29 
9 

10 
3 
8 
2 
3 
2 
3 
2 
1 
1 
1 
1 

of 
Total 

38.7 
12.0 
13.3 
o4.o 
10.7 
02.7 
o4.o 
02.7 
o4.o 
02.7 
01.3 
01.3 
01.3 
01.3 

I-' 
0 
CX) 



Q) 
rl 
.0 

rl •rl 
rl 'O 

~ s::: cu 
Ul ~ 

Gavia 
i rnmer 

Podi ceps 
auritus 
nigricollis 
spp. 

Aecmophorus 
occi dentalis 

Podilymbus 
podiceps 

Pelecanus 
erythrorynchus 

Phalacrocorax 
auritus 

Botaurus 
lentiginosus 

Nycticorax 
nycticorax 

Ardea 
cinerea 

TABLE 9 

NUMBER OF IDENTIFIED ELEMENTS BY ELEMENT 
CATEGORY AND SPECIES : BIRDS 

PHASE 1 

r/l 
::s 
Pi 
~I 
cu 
C) 

Q) c;,:l 
cu 'O +:> 
H cu •rt s c;,:l r/l Q) 

.0 rl 0 ::s rl ::s U) s U} 
Q) ::s C) s::: ::s H ::s 0 ·rl H 
.µ U) §' cu H C) Q) ·rl cu Pi :::, § H .0 H (l) H s 'O s::: H rl 
Q) •rt C) 0 .µ ::s ~ cu rl cu Q) (l) 

:>- p:; Cf) 0 Ul li-i p:; ~ 0 P-l li-i 

1 1 1 

4 1 
1 
4 

3 11 6 1 1 4 2 

L~ 2 2 1 1 

1 

r/l 
::s 

U) r/l 
::s H 
U) cu r/l 
H +:> Q) 

cu Q) bD 
cu .µ s s::: 
rl 0 0 cu 
::s •rt U) rl 
.0 .0 H cu 
•rl •rl cu ,.c: 
li-i E--i E--i P-l 

1 

1 
2 

1 3 

3 

2 

I-' 
0 
~ 



Q.) 

rl 
.0 

rl •rl 
rl 'O 

~ ~ 
a:l 

U) z; 

Cygnus 
cygnus 
columbianus 

Branta 
canadensis 

Anser 
spp. 

Geese 
spp. 

Anas 
teal 
platyrynchos 
n mid-size" 

Aythya 
valisineria 
collaris 
affinis-mari la 
spp. 

Bucephala 
albeola 
clangula 

TABLE 9 (Continued) 

NUMBER OF IDENTIFIED ELEMENTS BY ELEMENT 
CATEGORY AND SPECIES: BIRDS 

PHASE 1 

Cf) 

;:s 
0.. 
H 
a:l 
C) 

(1) a:l 
a:l 'O +) 

H co •rl s Cl} Cf) Q.) 

.0 rl 0 ;:s rl 2 Cf) s U) 

Q.) ;:s · C) ~ ;:s ;:s 0 •rl H 
+) Cf) P., co H C) Q.) •rl co 0.. :> § H .0 a:l H Q.) H s 'O C H rl 
Q.) •rl C) 0 +) ;:s ;:i cu rl cu Q.) Q.) 

p, ~ C/2 0 C/2 Iii ::r:: ~ p 0 P-J li-i 

l 

l 

1 2 1 

2 3 2 
1 2 

1 3 l 1 1 

7 8 1 1 
23 

44 84 30 4 7 4 27 1 
1 1 

l 3 3 1 

Cf) 

;:i 
Cf) Cf) 

;:s H 
Cf) cu Cf) 

H +) Q.) 
Cl} Q.) bO 

co +) E: ~ 
rl 0 0 co 
;:s •rl Cf) rl 
.0 ,.0 H co 
•rl ·rl Cl} ~ 
Iii E--1 E--1 P-i 

1 1 

1 

1 5 
1 I--' 

I--' 
0 



0) 

rl 
p 

rl ·rl 
rl 'O 
::s s::: 
~ cd 
Cl) ~ 

Me rgus 
cu cullatus 

serrator 
merganser 

Oxyura 
jamaicensis 

Circus 
cyaneus 

Aquila 
chrysaetos 

Haliaetus 
leucocephal us 

Centrocercus 
urophasianus 

Fulica 
americana 

Charadrius 
vociferous 

Larus 
argentatus 

TABLE 9 (Continued) 

NUMBER OF I DENTIFIED ELEMENTS BY ELEMENT 
CATEGORY AND SPECI ES: BIRDS 

PHASE 1 

CJ) 

::s 
Pr 
H 
cd 
C) 

0) ctl 
cd 'O .µ 
H ctl •rl s cd CJ) 0) 
p rl 0 ::s rl ::s CJ) s CJ) 

0) ::s C) s::: ::s H ::s 0 •rl H 
.µ CJ) 

~ ctl H C) 0) •rl cd Pr !> § H p H (!J H s 'O s::: H rl 
0) ·rl C) 0 .µ ::s ~ cd rl cd (!J (]) 

:::, p:; C/) 0 Cl) Ii-. p:; p 0 ~ Ii-. 

7 6 5 5 
1 

8 8 1 1 3 1 

12 1 6 3 2 

35 103 33 11 1 13 20 4 

CJ) 

::s 
CJ) CJ) 

::s H 
CJ) cd CJ) 

H .µ 0) 

ctl 0) b!l 
ctl .µ s s::: 
rl 0 0 cd 
::s ·rl CJ) rl 
.n p H cd 
·rl •rl cd .G 
Ii-. E--1 E--1 ~ 

1 

2 1 

L~ 3 6 

1--' 
...... 
...... 



rl 
rl 

,Q, 
Cl) 

Gavia 
i rnme r 

Podiceps 
au r i tus 
nigri colli s 
spp . 

Aecmophorus 
occidental is 

::odilymbus 
podiceps 

Pelecanus 
erythrorynchus 

P" alacrocorax 
auri tus 

Botaunrn 
lentiginosus 

Nyc ticorax 
nycticor ax 

Ardea 
cinerea 

TABLE 10 

NUMBER OF I DENTIFIED ELEMENTS BY ELEMENT 
CATEGORY AND SPECI ES: BIRDS 

PHASE 2 

(fl 
;::s 
P-i 
H 
o;3 
() 

Q) cu 
Q) cu 'O .µ 
rl H cu •rt g cu (fl Q) 

.0 .0 rl 0 rl ;::s (fl s C/l 
•rt Q) ;::s () ;::s H ;::s 0 •rt H 
'O .µ C/l ~ cu H () Q) •rt cu 0 > ;::s 

s::::: H .0 H Q) H s 'O s::::: rl s cu Q) •rt () 0 .µ ;::s :E cu rl ru Q) Q) 

~ :> p:::; Cl) 0 Cl) !xi p:::; :::, 0 P-; µ.; 

4 l 3 4 

9 2 5 3 
3 2 

11 1 6 1 1 

14 13 102 28 10 14 3 15 21 

1 9 4 7 2 

1 1 

1 1 

1 

(fl 

;::s 
(fl (fl 

;::s H 
(fl cu rJl 
H .µ Q) 

cu Q) bO 
cu .µ s s::::: 
rl 0 0 cu 
;::s •rt r/1 rl 
.0 .0 H cu 
•rt •rt cd .s::: 
!xi E--i E--i P-; 

1 

1 
3 
3 9 

16 32 

1 5 

1--' 
1--' 
N 



(1) 

r-1 
,0 

r-1 •rl 
r-1 'O a C - cu 
Cl) ~ 

Cygnus 
cygnus 
columbianus 

Branta 
canadensis 

Anse r 
spp . 

Gee se 
spp . 

Anas 
teal 
r.1atyrynchos 2 
'mid-size" 

Aythya 
valisineria 
collaris 
affini s - marila 
spp . 

Bucepha.la 
albeola 
clangula 

TABLE 10 (Continued) 

NUMBER OF IDENTI FIED ELEMENTS BY ELEMENT 
CATEGORY AND SPECIES: BIRDS 

PHASE 2 

CJ) 

::s 
P-i 
H 
Cil 
() 

(1) cu 
Cil 'O .µ 
H Cil •rl 8 Cil CJ) (1) 

,0 r-1 0 ::s r-1 2 CJ) 8 CJ) 

(l) ::s () C ::s ::s 0 •rl 1--i 
.µ CJ) p, Cil H () Q) •rl Cil P-i :> ~ H ,0 Cil H Q) H 8 'O C H r-1 
Q) •rl () 0 .µ ::s ::s cu r-1 cu (l) (1) 

:> P:: Cl) 0 Cl) r=.i ::r:: P:: :=> 0 (.) , ~ 

1 
2 1 1 

1 2 1 

3 1 

5 2 1 1 4 1 1 

2 2 3 10 13 5 2 10 1 l~ 
6 10 11 12 1 l1. 1 

26 70 6 3 9 
90 

410 717 202 31 37 33 94 4 

2 7 2 l~ 1 1 
2 

CJ) 

::s 
CJ) CJ) 

::s . $-i 
CJ) cu CJ) 

~ +:> (1) 

cu (1) till 
cu +:> 8 C 

r-1 0 0 Cil 
::s •rl CJ) r-1 
,0 .0 H cu 
•rl ·rl cu ..c: 
~ 8 E--l P-i 

1 

4 

9 22 
I-' 
I-' 
w 



r-1 
rl 
;::s 
~ 
Cl) 

Me r gus 
cucullatus 

serrator 
merganser 

Oxyura 
jamaicensis 

Circus 
cyaneus 

Aquila 
chrysaetos 

Haliaetus 
leu cocephalus 

Centrocercus 
urophasianus 

Fulica 
americana 

Charadrius 
vociferous 

Larus 
argentatus 

TABLE 10 ( Continued) 

NUMBER OF IDENTIFIED ELEMENTS BY ELEMENT 
CATEGORY AND SPECIES : BIRDS 

PHASE 2 

Cl) 

;::s 
P-, 
H 
ctl 
C) 

Q) ctl 
Q) cd 'D .µ 

r-1 :;.... ctl ·rl 
@ 

ctl Cl) Q) 

.0 .0 r-1 0 r-1 ;::s U) s Cl) 

-rl Q) ;::s C) ;::s H ;::s 0 •rl :;.... 
'D .µ en ~ ctl H CJ Q) •rl ctl P-, > § C :;.... .0 H (1) :;.... s 'D C H r-1 
ctl (1) ·rl C) 0 .µ ;::s ;::s ctl r-1 qj Q) (1) 

~ :> p:; Cl) 0 Cl) ~ ::r:: p::; ::=> 0 P.1 ~ 

37 15 7 7 12 

3 36 29 11 7 2 

9 30 4 12 6 3 

3 161468 90 31 3 26 ~-0 2 12 

1 

Cl) 

;::; 
Cl) Cl) 

;::; H 
U) ctl Cl) 

H +-' Q) 

ctl Q) bO 
ctl .µ s C 

r-1 0 0 tU 
;::s •rl en r-1 
.0 .0 :;.... ctl 
·rl •rl ctl ..c: 
~ 8 8 P-, 

1 

1 

1 

1 

1 

89 25 l 

I--' 
~ 
.i:,-



Bubo 
virginianus 

Nyctea 
nyctea 

Asio 
flammeus 

Corvus 
corax 

rl 
rl 
;:s 
~ 
Cf)_ 

(!) 

rl 
.0 
•rl 
'CJ 
C: 
cd 
~ 

TABLE 10 (Continued) 

NUMBER OF IDENTIFIED ELEMENTS BY ELEMENT 
CATEGORY AND SPECIES: BIRDS 

PHASE 2 

C/2 
;:s 
p~ 
H 
c.u 
C) 

(!) c.u 
c.u 'CJ ..µ 
H c.u •rl s c.u C/2 (!) 

,0 rl 0 ;:s rl :::> C/2 s C/2 
(1) :::> C) C: :::> H :::> 0 •rl H 

..µ C/2 g, cd H C) (!) •rl c.u p.. :> § 
l'-l .0 H (!) H s 'CJ C: H rl 
Q) •rl C) 0 ..µ ;:s ~ cd rl cd Q) Cl) 

:>- ~ Cf)_ 0 Cf)_ Iii ~ 0 0 P-i fx-1 

1 

1 

C/2 
;::s 
(/) 

l'-l 
cd 

c.u ..µ 
rl 0 
;:s •rl 

..0 ..0 

..-1 •rl 
fx-1 E-i 

(/) 

:::> 
C/2 
H 
c.u 
.µ 
(!) 

s 
0 
(/) 

H 
c.u 
E--l 

C/2 
(!) 

b.D 
C: 
cd 
rl 
cd 

..c.: 
P-, 

I-' 
I-' 
(J1 



TABLE 11 

NUMBERS OF IDENTIFIED ELEMENTS BY ELEMENT 
CATEGORY AND SPECIES: BIRDS 

PHASE 3 

C/l 
;::::s 
Pi C/l 
H ;::::s 
Cll C/l C/l C/l 
C) ;::::s H rl 

(1) Cll C/l cd cd C/l 
(1) cd "O .µ H .µ C/l Q) 

rl H cd •rl § o:l C/l Q) cd Q) H oD 
,D ,D rl 0 rl ;::::s C/l s r:J) Cll .µ 6 cd s:: 

rl ·rl Q) ;::::s C) s:: ;::::s H ;::::s 0 •rl H rl 0 .µ Cll 
rl "O .µ (/J 

~ tti H C) Q) ·rl cd Pi > g ;::::s ·rl U) cd rl 
;::::s ~ H ,D H Q) H s "O s:: H rl ,D ,D H .µ co 

.!<:! Q) •rl C) 0 .µ ;::::s :E cd rl Cll Cl) Q) •rl •rl cd (l) ..c 
Cl) ~ . :> p:; Cl) u Cl) rr.i p:; :=> u P, rr.i fI.i E-i E-i ~ i=L: 

Gavia 
immer 1 1 2 1 

Podiceps 
auritus 1 3 1 
nigricollis 3 4 8 
spp. 10 1 5 1 7 3 

Aecmophorus 
occidentalis 1 1 12 L~ 1 1 1 4 1 2 

Podilymbus 
4 4 podiceps 5 7 1 1 5 

Pelecanus 
erythrorynchus 1 2 1 

Phalacrocorax 
auritus 

Botaurus 
lentiginosus 1 

Nycticorax 
nycticorax 1 1 1 f--' 

Ardea f--' 
(J) 

cinerea 1 



TABLE 11 (Continued ) 

NUMBER OF IDENTIFIED ELEMENTS BY ELElv!ENT 
CATEGORY AND SPECIES: BIRDS 

PHASE 3 

Cl) 

;::S 
P-, Cl) 

~ ;::S 
Cl3 Cl) Cl) Cl) 

CJ ;::S . ~ r-l 
Q) Cl3 en ctl ctl en 

(]) ctl 'O .µ ~ .µ Cl) Q) 

r-l ~ ctl •rl s ctl Cl) Q) ctl Q) ~ oO 
..0 ..0 r-l 0 ;::S r-l ;::S Cl) s en ctl .µ s Cl3 s:: 

r-l •c-1 Q) ;::S CJ s:: ;::S H ;::S 0 ·rl ~ r-l 0 0 .µ ctl 
r-l 'O .µ {/) 

~ cd H CJ Q) •rl cd P-, > § ;::, •rl Cl) ctl r-l 

.9 s:: H ,0 H Q) ~ s 'O s:: H r-l ..0 ..0 ~ .µ ctl 
cd Q) •rl CJ 0 .µ ;::S ~ ctl r-l ctl Q) Q) •rl ·rl c'd Q) .G 

Cf.l ~ ::> p::; Cl) 0 Cl) ~ p::; 0 0 0-, Iii Iii E-1 E-1 ~ P-i 

Cygnus 
cygnus 1 1 
columbianus 1 

Branta 
canadensis 3 5 4 3 1 

Anser 
spp . 1 9 25 1 1 

Geese 
spp. 33 32 2 7 44 1L~ 7 9 6 

Anas 
teal 3 2 13 1 11 4 2 
Pilatyrynchos 2 6 10 4 5 8 4 1 1 
'mid- size" 2 9 19 31 3 16 9 2 4 

Aythya 
valisineria 3 6 3 3 
collaris 1 
aff inis-marila 11 16 9 3 6 10 5 
spp. 1 7 1 1 2 I-' 

Bucephala I-' 
-..J 

albeola 1 3 5 1 2 1 
clangula 



TABLE 11 (Continued) 

NUMBERS OF IDENTIFIED ELElvIENTS BY ELEMENT 
CATEGORY AND SPECIES: BIRDS 

PHASE 3 

Cl) 

::s 
Pi r:fl 

f...-1 ::s cu Cl) Cl) Cl) 
C) ::s H rl 

Q) cu r:fl cu cu Cl) 

Q) cu 'O .µ H .µ r:fl Q) 

rl H cu ·rl E; q3 Cl) Q) cu Q) H till 
,D ,D rl 0 ::s rl 2 Cl} s Cl) cu .µ s cu ~ rl ·rl Q) ::s C) s:: ::s ::s 0 ·rl H rl 0 0 +' 

rl 'O .µ Cl) R~ cu H C) (l) ·rl cu Pi :> ::s ::s •rl Cl) cu rl 

Q s:: H ,D m H (l) H I 'O s:: H rl E; ,D ,.0 H +' cu 
cu Q) •rl C) 0 +' ::s cd rl cd (l) (l) ·rl ·rl cu Q) ..c: 

Cl) ~ :> P:: Cl) 0 Cl) ~ P:: ::::> 0 P-t fI-i ~ E--i 8 ~ P-t 

Mergus 
cuculla tus 2 1 

serrator 
merganser 4 5 7 1 3 1 2 1 

Oxyura 
jamaicensj_s 16 7 2 10 2 5 1 4 1 

Circus 
cyaneus 1 

Aquila 
chry saetos 7 2 3 3 1 3 2 2 1 3 2 1 2 2 1 26 

Haliaetus 
leuc ocephalus 1 

Centrocercus 
urophasianus 1 1 2 

Fulica 
ame ricana 1 43 92 7 1 2 6 21 3 11 82 29 2 

Charadrius 
vociferous ~ 

Larus ~ 
(X) 

argentatus 



Bubo 
virginianus 

Nyctea 
nyctea 

Asio 
fl amrneus 

Corvus 
corax 

rl 
rl 

~ 
(I) 

(]) 

rl 
,0 
•rl 
'O 
s:: 
cd 
~ 

TABLE 11 ( Continued) 

NUMBER OF IDENTIFIED ELErfENTS BY ELEMENT 
CATEGORY AND SPEC I ES: BIRDS 

PHASE 3 

en 
:::s 
P-, 
H 
Cl) 
0 

(]) tU 
tU "O .µ 
H tU •rl s tU en (]) 

,0 rl 0 g rl :::s en s en 
(]) :::s 0 :::s H :::s 0 •rl H 

+:> en ~ tU H 0 (1) ·rl cd P-, > § H ..a H (]) H 

~ 
'O s:: H rl 

(1) ·rl 0 0 +:> :::s cd rl tU (]) (]) 

> p::: (I) 0 (I) µ:; p::: :::, 0 p.., µ:; 

1 

en 
:::s 

en (fJ 

:::s ~ 
en tU 
H .µ 
cd (]) 

cd .µ s 
rl 0 0 
:::s ·rl en 
..a ,0 H 
•rl •rl cd 
µ:; E--l E--l 

1 

(fJ 

rl 
tU 
en 
::-1 
cd 

+:> 
cd 
.µ 
(1) 

~ 

en 
(1) 

bD s:: 
tU 
rl 
cd 
..c: 
p.., 

I-' 
I-' 
I.!) 



TABLE 12 

NUMBER OF IDENTIFIED ELEMENTS BY ELEMEtIT 
CATEGORY AND SPECIES: BIRDS 

PHASE 4 

t/1 
;j 
p, t/1 
H ;j 
co t/1 t/1 
CJ ~ H 

Q) co t/1 co t/1 
Q) co 'D .µ H .µ Q) 

rl H co ·rl s co en Q) co Q) b.O 
.0 .0 rl 0 ~ rl ;j en s en co .µ s s::: 

rl •rl Q) ~ CJ s::: ;j H ;j 0 •rl H rl 0 0 co 
rl 'D .µ en 0... a:l ::.., CJ Q) ·rl a:l p, :> ;j ;j ·rl en rl 

~ s::: ::.., ,0 cc! H Q) H s 'D s::: H rl s .0 ,0 H a:l 
cc! Q) ·rl CJ 0 .µ ;j ~ cc! rl cc! Q) (lJ •rl •rl ('j ..c: 

CJ) ~ > P:. CJ) 0 CJ) µ.. ,...., P:. ::::> 0 P-i fI-1 fI-1 8 8 p__, 

Gavia 
immer 

Podiceps 
auritus 1 
nigricollis 1 
spp. 2 2 

Aecmophorus 
occidentalis 2 

Podi lymbus 
podiceps 5 1 1 2 

Pelecanus 
eryth rorynchus 1 

Phalacro corax 
auri tus 

Botaurus 
lentig inosus 1 

Nycticorax 
nycticorax 1 I-' 

Ardea I\) 

0 
cinerea 



TABLE 12 (Continued ) 

NUMBER OF IDENTIFIED ELEMENTS BY ELEMENT 
CATEGORY AJ:\TD SPECIES: BIRDS 

PHASE 4 

111 
;::::s 
p.. 111 
H ;::::s 
(U 111 en 
(.) ;::::s H 

(I) (U en cu (/l 

(1) (U 'O +:> H +:> (1) 

rl H cu •rl 5 cu (/l (I) (U (I) bD 
..0 ..0 rl 0 rl ;::::s 111 s (/l cu .µ s c:: 

rl •rl (1) ;::::s (.) q ;::::s H ;::::s 0 ·rl H rl 0 0 (U 

rl 'O +:> en p.. (U H (.) (1) •rl cu p.. ~ § ;::::s •rl en rl 
;::::s c:: H ..0 (U H (1) H s 'O c:: H rl ..0 ,a H tU 
~ tU (I) ·rl (.) 0 .µ ;::::s 63 tU rl (U (1) (1) •rl •rl (U ..c: 
U) ~ > p:: U) u U) Iii p:: ::=> 0 p__, Iii Iii 8 8 P-, 

Cygnus 
cygnus 
columbianus 2 2 2 

Branta 
canadensis 1 2 1 

Anser 
spp . 1 4-

Gee s e 
spp. 2 1 5 1 1 

Anas 
teal 1 1 
filatyrynchos 4 3 3 6 1 1 
' mid - size" 5 9 10 2 13 1 4 1 

Aythya 
valisineria 1 1 1 1 1 
collaris 
affi.nis - marila 4 6 1 1 2 1 
spp . 1 1 1 1 I-' 

N 
Bucephala 1--' 

albe ola 2 1 
clangula 



TABLE 12 (Continued) 

NUMBER OF IDENTIFIED ELEMENTS BY ELEMENT 
CATEGORY AND SPECIES: BIRDS 

PHASE 4 

Cl) 

;::::s 

e· Cl) 

;::::s 
co Cl) rn 
() ;::::s H 

(!) ctl Cl) ctl Cl) 

(!) co 'O .µ H .µ (!) 

r-1 H co •rl s ctl Cl) (!) co (!) bO 
.0 .0 r-1 0 ;::::s r-1 ;::::s rn s rn co .µ s C: 

r-1 •rl (l) ;::::s () C: ;::::s H ;::::s 0 •rl H r-1 0 0 co 
r-1 'O +:> Cl) P-, cd H () (l) ·r-1 cd p, ::> g ;::::s ·r-1 rn r-1 

;::::s C: H .0 (U H (l) H s 'O C: H r-1 .0 .0 H ctl 
~ (U (l) •rt () 0 +:> ::s :$ cd r-1 cd (l) (I) ·r-1 ·r-1 cd ,.c:: 
Cl) ~ :> p::; Cl) 0 Cl) fr.. ~ ~ 0 P-. f:r.i f:r.i E-i E-l p _, 

Mergus 
cucullatus 

serrator 1 
merganser 1 1 6 2 2 2 1 2 1 

Oxyura 
jamaicensis 1 4 2 1 1 

Circus 
cyaneus 

Aquila 
chrysa.etos 1 

Haliaetus 
leucocephalus 1 1 1 

Centrocercus 
urophasianus 

Fulica 
americana 4 11 16 8 1 1 3 7 2 

Charadrius 
vociferous 1 I-' 

I\J 
Larus I\J 

argentatus 



Gavia 
i mmer 

Podiceps 
auri tus 

· nigricollis 
spp . 

Aecmophorus 
occidentalis 

Podilymbus 
podiceps 

Pelecanus 
erythrorynchus 

Phalacrocorax 
auritus 

Botaurus 
lentiginosus 

Nycticorax 
nycticorax 

Ardea 
cinerea 

rl 
rl 

;:::i 
~ 
Cl) 

TABLE 13 

NUMBER OF IDENTIFIED ELEMENTS 
CATEGORY AND SPECIES: 

PHASE 5 

(l) 
(l) m 'O 
rl H co ,,--{ s cu CJ) 

,0 .D rl 0 ;:::i rl :;::i CJ) 

·r-1 (l) ;:::i u s::: ;::; H :;::i 
'O .µ CJ) §< co H C) Q) ·r-1 
s::: H .D H Q) H s 'O 
co Q) ,,---1 u 0 .µ ;:::i :B co 
~ :> p:; C/) 0 C/) Iii p:; 

1 

1 2 

1 

BY ELEMENT 
BIRDS 

CJ) 

;:::i 

°' H 
co 
u 
co 
.µ 
Q) 

s U) 

0 •rl H 
co °' :> ;:::i 
s::: H rl s 
rl m (l) (l) 

~ 0 P-t Iii 

CJ) 

;:::i 
CJ) 

H 
m 

co .µ 
rl 0 
;:::, •rl 
,0 .D 
.,---1 ·rl 
Iii E--t 

1 

2 

1 

CJ) 

;:::i 
CJ) 

H 
co 
.µ 
Q) 

s 
0 
CJ) 

H 
co 

E--t 

1 

CJ) 
Q) 

tD 

~ 
rl 
co 

..c: 
P-, 

I-' 
I\.) 

w 



TABLE 13 (Continued ) 

NUMBER OF IDENTIFIED ELEMENTS BY ELEMENT 
CATEGORY AND SPECIES : BIRDS 

PHASE 5 
Cl) 

;::, 
p, Cl) 

f-< ;::, 
cu Cl) Cl) 
() ;::, H 

Q) cd Cl) cu Cl) 
Q) cu 'O .µ H .µ Q) 
rl H tU •rl s cu Cl) Q) ct! Q) bD 
.0 .0 rl 0 ;::, rl ;::, Cl) s en ct! .µ s C 

rl •rl Q) ;::, () C ;::, H ;::, 0 ·rl H rl 0 0 ct! 
rl 'O .µ {/1 p, cu H () Q) -rt ct! p, !> § ;::, •rl {/1 rl 
;::, C: H .0 ct! H Q) H s 'O C H rl .0 .0 H cu 
~ ct! Q) •rl () 0 .µ ;::, ;:$ ct! rl ct! Q) Q) •rl ·rl ct! ..c: 
Cl) ~ > p:; C/J u C/J rr.. ::i:: p:; !:) u P-i rr.. rr.. E-i E-i P-< 

Cygnus 
cygnus 1 
columbianus 

Branta 
canadensis 1 1 

Anser 
spp . 1 

Geese 
spp . 1 2 1 

Anas 
t eal 1 
r; latyrynchos 1 1 1 

mid-si ze 11 2 1 
Aythya 

valisineria 
collaris , 
affinis-marila 1 4 1 4 
spp. 2 1 1 

Bucephala 
a lbeola 1 1 1 
clangula I-' 

I\J 
t:> 



TABLE 13 (Continued ) 

NUMBER OF IDENTIFIED ELEMENTS BY ELEMENT 
CATEGORY AND SPECIES: BIRDS 

PHASE 5 
en 
::s 
p, 
H 
co 
C) 

(1) co 
(1) ccl "O +> 
rl 1--l ccl •rl s co C/l (1) 
,0 ,0 rl 0 ::s rl ::s en s en 

rl ·r-1 (1) ::s C) s::: ::s H ::s 0 •rl 1--l 
rl "O +> en g. co H C) (1) ·rl co P~ ::, § ::s s::: 1--1 ,0 1--l (1) 1--l s "O s::: 1--l rl 
~ co (1) •r-1 C) 0 +> ::s ~ co rl co (1) (1) 
Cl) ~ ~ p:; Cl) 0 Cl) fr.. ~ :::> 0 ~ fr.. 

Mergus 
cucullatus 

serrator 
merganser 3 1 3 1 

Oxyura 
jarnaicensis 2 3 3 6 1 

Circus 
cyaneus 

Aquila 
chrysaetos 

Haliaetus 
leucocephalus 1 

Centrocercus 
urophasianus 1 

Fulica 
americana 1 2 2 2 2 1 5 

en 
::s 
en 

. H co co +> 
rl 0 
::s •rl 
,0 ,0 
·r-1 ·r-1 
Iii E-l 

1 

1 

4 

en 
::s 
en 
H 
co 
+> 
(1) 

s 
0 
en 
1--l 
co 
E-l 

1 

1 

en 
(1) 

bO 
s::: 
co 
rl co 
,.c: 
~ 

1 

1 

f--' 
C'v 
lJl 



TABLE 14 

NUMBER OF IDENTIFIED ELEV.LENTS : BIRDS 

LEVEL 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

Gavia 
immer 1 3 1 4 9 2 2 

l·r(} t'n.et, Podicep s 
8 {j-,,,-tJbc,_ - 1 auri tus 1 2 1 1 1 12 1 4 

nigricolli s 1 1 3 3 7 2 1 7 1 1 
s pp . 2 2 7 5 15 12 20 1 1 3 1 

((it~€-
Aecmophorus 

4 8 14 occidenta lis 1 1 1 2 37 231 6 1 14 11 
Podilymbu s 

4 6 podiceps 5 3 2 5 11 5 15 23 2 2 5 4 
Pelecanus 

erythr orynchus 1 1 3 
Phalac r oc orax 

auritus 1 1 1 2 
Botaurus 

lentiginosus 1 1 1 1 
Nycticora x 

nyc t icorax 1 1 1 1 1 1 
Ardea 

c ine re a 1 1 1 
Cygnus 

cygn u s 1 1 1 1 
columbianus 1 3 1 2 1 2 3 1 

Ans er 
r<.,~"l \ spp . 1 1 4 12 3 14 8 2 2 

, Branta 
ca n a densis 2 2 1 1 5 4 7 1 4 1 

\ Gee se 
2 4 4 2 29 24 spp . 2 31 7 0 9 10 3 2 1 

I-' 
N 
0) 



TABLE 14 (Continued) 

NUMBER OF IDENTIFIED ELEMENTS : BIRDS 

LEVEL 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

Anas 
teal 1 2 4 4 27 1 1 6 1 2 4 f1M,P..(\~ ulatyrynchos 3 5 4 2 8 6 5 21 9 18 29 1 1 2 

·, nmid-size 11 
3 1L~ 14 9 8 28 18 38 11 12 33 2 4 1 

Aythya 
4 4 4 valisineria 2 2 5 39 75 12 1 

collaris 1 31 59 1 20 11 
1r~ '-- 51,r,.<A. ~ --....7 affinis-rnarila 4 6 7 2 5 10 42 7 599 960 16 164 17 

spp. 4 3 1 3 12 3 
Bucephala 

14 albeola 2 1 1 2 1 2 9 1 3 5 3 clangula 2 
Mergus 

cucullatus 1 2 25 54 1 13 10 
serrator 1 1 

merganser 3 5 5 7 3 3 1 6 16 1 26 63 1 5 11 5 Oxyura 
jarnaicensis 8 9 5 2 1 1 

Circus 
7 11 25 5 33 32 18 9 

cyaneus 1 1 
Aquila 

chrysaetos 1 1 
Haliaetus 

51 6 4 

leucocephalus 3 2 1 l 1 
Centrocercus 

urophasianus 1 L~ 

r oo\ 
Fulica 

americana 12 8 13 11 13 16 101 75 170 41 292 659 14 15 137 103 \.. 

Charadrius 
vociferous 1 

I-' 
I\.) 

--.J 



Larus 
argentatus 

Bubo 
virginianus 

Nyctea 
nyctea 

Asio 
flammeus 

Corvus 
corax 

NUMBER 

1 2 3 

TABLE 14 (Continued) 

OF IDENTIFIED ELEMENTS: 
LEVEL 

4 5 6 7 8 9 

1 

BIRDS 

10 11 12 

1 

1 

1 

1 

13 14 15 16 

I-' 
rv 
0) 



TABLE 15 

MINIMUM NUJ.lffiERS OF AVIAN INDIVIDUALS BY LEVEL 

1 2 3 L~ 5 6 7 8 9 10 11 12 13 14 15 16 

Gavia 
immer 1 1 1 2 2 1 1 

Podiceps 
L~ auri tus 1 1 1 1 1 2 1 2 

nigri collos 1 1 1 1 2 1 1 2 1 1 
_ _§DD , 1 1 1 1 1 1 1 1 

(r~('_,tE.. 
Aecmophorus 

26 occidentalis 1 1 1 1 1 2 2 11 2 1 2 2 
Podilymbus 

podicens 2 2 1 1 2 1 2 1 5 5 1 1 2 _ _g_ 
Pelecanus 

erv throrhvnchos 1 1 1 
halacrocorax 

auritus 1 1 1 1 
Botaurus 
_+~ntiginosus 1 1 1 1 
Nycticorax 

nvcticorax 1 1 1 1 1 ·- --·· 
Ardea 

cinerea 1 1 1 
Cygnus 

C nus 1 1 1 1 
Cygnus 

columbianus 1 2 1 1 1 1 1 1 -
I An-ser 

:(; __fil).J? . 1 1 3 g 2 10 5 2 
~c5,'> ·,. ), Branta 

1 1 1 1 2 2 2 1 1 1 canadensis 
Geese I-' 

Sp 1 1 2 2 1 5 8 16 -2 2 2 1 1 ___ J_ N . - -- -- '° 



TABLE 15 (Cont j_nued) 

MINIMUM NUMBERS OF AVIAN INDIVIDUALS BY LEVEL 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

Anas 
teal 1 1 2 2 11 1 1 2 1 1 1 

'\ 11 mid-sizen 1 2 4 2 2 7 2 12 2 5 0 1 1 1 
f"\ /\.-1,~(L\) :glatyrhynchos 1 2 2 1 2 1 1 2 2 2 7 1 1 1 

Aythya 
valisineria 1 1 2 2 10 30 5 2 
collaris 1 lo 28 1 11 2 

Svt-M. v affinis-marila 2 1 2 1 1 1 7 123 207 1 37 7 
s 2 1 1 1 

Bucephala 
4 albeola 1 1 1 1 1 1 2 1 2 1 2 

clan la 2 ·--

Mergus 
cucullatus 1 1 7 13 1 3 2 
serrator 1 1 
merganser 2 2 2 2 1 1 1 2 I~ 1 7 -73 2 2 3 2 

Oxyura 
4 _jamaicensis 2 2 1 1 1 1 2 2 1 9 12 6 2 

Circus 
cyaneus 1 1 

Aquila 
chrysaetos 1 1 1 2 

Haliaetus 
leucocephalus 1 1 1 1 1 

Centrocercus 
_µronhasi anus 1 1 

C,, Dm Fulica 
~ericana 2 2 L~ 3 4 5 17 13 31 4 60 123 L~ 4 17 17 
Charadrius 1--' 

vociferus 1 (.,J 

0 



Larus 
argentatus 

Bubo 
virginianus 

Nyctea 
scandiaca 

Asio 
flammeus 

Corvus 
corax 

TABLE 15 (Continued ) 

MINIMUM NUMBERS OF AVIAN INDIVIDUALS BY LEVEL 

1 2 3 4 5 6 7 8 9 10 11 

1 

1 

12 

1 

1 

1 

13 15 16 

1--' 
w 
I-' 



Wat.er 

Ti BLE 2.6 

RET.A' 'lVE _;\PlJNDLl ''. .. C>F • VI ~~J ?.!U!ITIJ:ES 
IH P~~RCENT; -,.y p· iAS}: 

Phase 

5 

f:h d fJ}10l"'8 l.;i· d .. ~~ 

? odicj_pedida.e 10 11 09 

Ardeida.1:.. 05 02 02 

Al s,t:i.dae 65 63 bl 

Rallidae lO 18 2J.~ 

Others 03 02 02 

F'h-3.la :rocorac::i.dae 

Pelec2.n.j_d.e.e 

Gavi:i.da.e 

Cha.:rad1·iidae 

:;: ,ar:i.o.ae 

_,Cscel.1.:tnf:ot 8 Otnf.;:T J3:l::rd ~ 08 03 02 

t.C Ci itridae 

Tc tr;:,•.,.)!Jic1ae 

Str-:i.gid~e 

Co rv:i da.<~' 

132 

2 l 

09 12 

00 01 

67 G1 

2:, 24 

01 ')2 

01 00 



1J:ABLE 17 

NOH-DIVER/ DTV~R RA'rIOS: ALL WATERFOWL 

Non-~ l\l D 
Level Divers Di vers -:u-

( ND) (D) 

1 2 
l 

11 0.2 
f 

2 7 11 o.6 ./' ('. 

/ 
7 . 11 1 1 LO .-' 

V 

fJ 4 7 5 L lj. 
,fl 

t .5 7 6 1. ~? 

6 11 5 2. 2 
/ 

? 26 19 ., 4 
..L • 

),p 8 ? I:: 
~ .,) 

1 ~ __ l ?. • 3 
.,.c 

/). ~ 

9 56 25 2 . 2 ,_ 

10 .14- 10 1.4 

.11. 17 383 0 ,, 
• V 

t rt J-2 ') ·'\ 5h9 0 ,0 ... u 
<:/ ,1' ,,, 

'? 6v 'l'r 7 71 :::i L~ 1. 3 
'1>✓ 

-- .,-

,l 
r. ,s 

) 
.lL+ C; 17 ()' () 

{ 

0 
.11 ,? 11,_cf 1 -- ,-- t·-:/+ j :) \) ,. -

J.6 4 26 0 . 2 



'l'ABLE 18 

ABiJNDANCE OF DI VING AND NON·-DIVING 
WATERBI RDS, BY PHASE 

5 ~- ~ " 1 
✓ c:. 

Div:I.ng Birds 

Loons 0 0 3 5 2 

Grebe s l~ 10 25 69 21 

Cormorants 1 0 0 1 1 

Lucks 17 19 l~5 508 93 

Coots 4 16 65 183 4'"' c!, 

Proportion of t otal .65 .51 .51 . 9h .91 

Non-Diving Birds 

Pelicans 0 l 2 0 0 

Swans 2 4 3 3 1 

GE~ese l+ 12 61+ 10 4 

Dur;ks 3 2J ~- l.J .) . 2J.~ 9 

Gulls 0 0 0 1 0 

?x·cp,:,.rt.ion of t.ote.1 .23 . lJ.2 . 1.~5 . 05 . 08 

.All Other .,..,, . ' ,- 6 JO 7 2 .i:il ra.s :J 

Propo r tion of total .12 . 07 .04 .01 . 01 



fJl 
;::s 
bO 
'il 'il 

.--1 .µ 
•rl fJl 0 
:> ;::s s 

.--1 p., H 
~ Q) qj 

Cf)_ i--:l ~ 

Skull 
Mandible 1 
Vertebra,e 
Ribs 
Scapula 
Humerus 
Radius 
Ulna 
Metacarpals 
Carpals 
Pe lvis 1 
Femur 
Patella 
Tibia 1 1 
Fibula 
.eta tarsals 

Astragalus 
Calcaneus 1 

TABLE 19 

NUMBER OF IDENTIFIED ELEMENTS BY ELEMENT 
CATEGORY AND SPECIES : MAMMALS 

PHASE 1 

fJl fJl 
fJl s:: •rl 
;::s 'il H 

.--1 fJl H 'il 
•rl ;::s s:::: .µ ·rl .r:: C) fJl 0 'il fJl .--1 
P., fJl ;::s N .--1 ;::s •rl s:: qj 
0 H ~ 

.µ ·rl p., @ p., 0 .--1 

~ 0 0 .r:: fJl ;::s p., fJl ~ Q) 
.µ 0 H .µ ·rl .--1 G-i fJl ;::s C) .µ 

Q) fJl H C) Q) s:: fJl 0 Cf.l 
p., qj Q) ·rl H qj H H ~ Cf)_ 0 P-, ~ r£l 0 0 0 0 :::> P-, 

1 6 4 1 1 

2 
1 1 

2 1 
2 1 

1 2 1 
5 1 

1 
1 3 1 

3 1 

1 1 

2 1 

'il 
fJl H 
;::s p., 

fJl Q) qj 
qj •rl .--1 C) 
Q) .µ fJl •rl 0 
'O •rl qj $ 0 .--1 s:: 
•rl ..c:: H ><! C) •rl fJl 0 
><! p., .µ s:: H 0 .µ ·rl fJl 
<tl Q) 3 $ (!) 'O s:: :> •rt 
E-t ~ 0 0 c:x: 0 l::Q 

1 
1 1 1 1 

1 1 

1 

2 1 
l 

3 

1 1 3 

2 
1 r-' 

1 w 
U1 



Ul 
~ 
bO 
m 
rl 
•rl Ul 
:> ~ 
rl A 
>, (I) 

UJ H 

Other Tarsals 
Upper Incisors 
Upper Canines 
Upper :=>remolars 
Upper Molars 
Lower I ncisors 
Lower Canines 
Lower Premolars 1 
Lower Molars 
Unass lgned: 

Meta,podials 
Phalanges 
Sesamoids 
Canines 
Cheek Teeth 

TABLE 19 (Continued) 

NUMBER OF I DENTIFI ED ELEMENTS BY ELEMENT 
CATEGORY AND SPECIES: MAMMALS 

PHASE 1 

Ul Ul 
Ul s:: •rl 
~ (U H 
rl Ul H (U 

•rl ~ s:: .µ ·rl 
..c: CJ Ul 0 (U Ul rl 

(U P; Ul ~ N rl ~ •rl s::: 
.µ 0 H ~ 

.µ •rl §< ~ A 0 
0 s 0 0 ..c: Ul A Ul >, 
s H .µ 0 H .µ •rl rl 4-l Ul ~ CJ 
H Q) Ul H CJ (l) s:: Ul 0 
(U Pl (U Q) •rl H cu H H 
~ UJ 0 P-, ~ µ:J 0 0 0 0 ~ P-, 

2 
1 
1 1 
1 

1 2 
1 

1 3 3 

1 
1 

1 

(U 
Ul H 
~ 

~ I Ul Q) 
(U (U •rl rl CJ 
rl (I) .µ Ul •rl 0 
(l) 'd •rl m ~ 0 rl s:: 
.µ •rl ..c: H X CJ ·rl Ul 0 
Ul X A .µ s:: H 0 .µ •rl Ul 

~ m (I) 3 $ Q) 'O s:: :> •rl 
8 ~ 0 0 ~ 0 r:Q 

1 1 

1 

1 5 

1 1 2 

I-' 
w 
0) 



en 
;j 
bO 
(U (U 
r-l .µ 
·rl Cl) 0 
:> ;j s 
r-l p_, H 
!>) Q) cu 
tfl H ~ 

Skull 
Mandible 1 
Vertebrae 1 
Rib s 
Scapula 1 
Humerus 2 
Radius 
Ulna 1 
Metacarpals 
Carpals 
Pelvis 
Femur 
Patella 
Tibia 
Fibula 
Metatarsals 
Astragal us 

TABLE 20 

NUMBER OF IDENTIFIED ELEMENTS BY ELEMENT 
CATEGORY ANDS ECIES: MAMMALS 

PHASE 2 

en en 
en C •rl 
;j cu H 
r-l en H cu 
-rl ;j C .µ •rl 
,.c:: () en 0 cu en r-l 
p_, r.n ;j N r-l ;j •rl C m 
0 H ~ 

.µ •ri p_, s p_, 0 r-l 
s 0 0 ,.c:: en ;j cu p_, Cl) ?) Q) 

H .µ 0 H .µ ·ri r-l Ci--! Cl) ;j () .µ 
Q) r.n H () Q) s:: Cl) 0 Cl) 

p_, cu Q) •rl H cu . H H i tfl 0 P.1 ~ i::,::i 0 0 0 0 0 p... 

1 1 2 1 
2 3 5 1 8 

3 7 1 5 

1 1 
1 1 1 1 

3 5 3 
1 1 2 

1 1 
1 2 2 

1 1 1 4 

1 2 1 2 

1 2 
1 

cu 
en H 
;j p , 

r.n (1) cu 
(U ·rl r-l C) 
(1) .µ Ul •rl 0 
"d •rl cu ;j 0 r-l s:: 
·rl ,.c:: H K :> () •ri Cl) 0 
K p_, .µ C H 0 .µ •rl r.n 
cu Q) 3 $ Q) 'O s:: :> •rl 
E-l ~ 0 0 c:i:: 0 p:i 

1 2 1 
2 1 2 3 
1 2 1 10 1 

5 
1 

2 2 
2 1 1 

1 1 1 1 
1 1 1 

1 

1 2 2 4 
3 2 2 I--' 

w 
--..] 



Cl) 

::s 
bD 
cu 
rl 
•rl U) 

!> ::s 
rl 0.. 
?:, Q) 

t:f.l i-=! 

Calcaneus 
Other Tarsals 
Upper Incisors 
Upper Canines 
Upper Premolars 
Upper Molars 
Lower Incisors 
Lower Canines 
Lower Premolars 
Lower Molars 
Unassigned: 

Metapodials 
Phalanges 1 
Sesamoids 
Canines 
Cheek Teeth 

TABLE 20 (Continued) 

NUMBER OF IDENTIFIED ELEMENTS BY ELEMENT 
CATEGORY AND SPECIES: MAMlv'.IALS 

PHASE 2 

Cl) Cl) 

Cl) C: .,-{ 

::s cu f...l 
rl U) H cu 
•.-I ::s i::: +:> ·.-I 
..c: 0 U) 0 cu U) rl 

cu Pa U) ::s N rl ::s •rl C: 
+:> 0 f...l ::>, +' •.-I 0.. ~ 0.. 0 
0 s 0 s 0 ..c: Cl) ::s 0.. U) ::>, 
s f...l +:> 0 H +' •rl rl Ci-; {/) ::s 0 
1---1 Q) U) 1---1 0 Q) s::: Cl) 0 
co 0.. co Q) •rl H cu 1---1 H 
~ Cl) 0 P-i ~ µ'.I 0 0 0 0 p P-, 

1 

2 
1 

1 2 4 
1 1 1 

2 1 
2 2 

1 4 9 3 

7 1 
2 
3 

1 

cu 
Cl) H 
::s ~ Cl) (1) 

cu cu •.-I rl 0 
rl (1) +' Cl) ·.-I 0 
(1) 'O •.-I cu ~ 0 rl C: 

+:> •rl ..c: f...l X 0 •.-I Cl) 0 
U) X 0.. +:> i::: H 0 +:> •rl U) 

i co (1) 3 .3 Q) 'O i::: !> ·rl 
8 ~ 0 0 <l; 0 p:i 

1 
3 

1 

1 2 
1 11 

2 1 1 
2 1 3 1 

1 
1 6 3 5 3 

1 1 1 

1 

r' 
w 
O'.) 



TABLE 21 

NUMBER OF I DENTI FIED ELEMENTS BY ELEMENT 
CATEGORY AND SPECI ES : MAMMALS 

PHASE 3 

rn U) 
U) s::: •h 
::, eel H eel 

rn r-i rn H cd Cl) H 
::, •r! ::, s::: .µ ·ri ::, ~ bO .c: () rn 0 eel rn r-i (/) (l) 
eel eel p., Cl) ::, N r-i ::, ·rl s::: eel cu ·rl r-i () 
r-i .µ 0 H ~ 

.µ •rl P,< s p., 0 rl (l) .µ Cl) •rl 0 
•rl Cl) 0 s 0 0 .c: Cl) ;::> eel p., Cl) p-, Q) 'O •rl cu ::, 0 r-i s::: 
:> ::, s H .µ 0 H .µ ·rl r-i C+--t Cl) ::, () .µ •rl .c: H :x: :> () •rl Cl) 0 
rl p., H Q) Cl) f.-.t () Q) s::: Cl) 0 U) :x: p , .µ s::: f.-.t 0 .µ •rl Cl) 
p-, Q) cti p., cd Q) ·rl H eel . H H ::, cu Q) ::, p-, Q) 'O s::: :> •rl 

C/) H ~ C/) u p._, ~ µ=I u u u 0 :::, P-t ~ E-; ~ H H u 0 c:i: 0 p::i 

Skull 2 2 6 2 1 2 4 6 1 1 1 5 5 5 
Mandible 7 2 7 2 3 1 15 5 2 10 1 5 1 1 4 2 8 
Vertebrae 1 5 9 1 1 1 1 19 1 
Ri bs 2 3 1 1 
Scapula 2 2 1 2 1 1 2 5 2 3 
Humerus 7 6 1 2 2 3 2 1 1 3 5 3 
Rad t us 7 4 3 2 1 1 1 8 
Ulna 1 2 1 3 3 1 1 1 
Metacarpals 2 1 1 2 1 1 1 4 2 
Carpals 3 1 1 3 4 
Pelvis 1 1 1 1 1 3 2 4 7 2 
Femur 2 3 1 1 2 4 4 1 
Patella 
Ti bia 3 3 1 2 1 4 1 3 5 
Fibula 
Metatarsals 2 6 1 2 1 1 2 4 2 2 
Astragalus 2 2 7 10 7 

~ 
w 
I.O 



Cf.l 
;:s 
bD co 

r-1 
·rl Cf.l 
::> ;:s 
r-1 p. 
~ (1) 

Cl) H 

Calcaneus 3 2 
Other Tarsals 
Uppe r Incisors 2 
Upper Canines 
Upper Premolars 
Upper Molars 
Lower I ncisors 2 
Lower Canines 
Lower Premolars 2 2 
Lower Molars 1 1 
Unassigned 

Metapodials 
Phalanges 
Sesamoids 
Canines 
Cheek Teeth 2 

TABLE 21 (Continued) 

NUMBER OF IDENTIFIED ELEMENTS BY ELEMENT 
CATEGORY AND SPECIES: MAMMALS 

PHASE 3 

Cf.l Cf.l 
Cf.l s::: ·r--1 
;:s co H 

r-1 Cf.l H co 
•rl ;:s s::: +:> •rl 
..c:: CJ Cf.l 0 co Cf.l r-1 

co g. Cf.l ;:s N r-1 ;:s ·r--1 s::: 
+:> H ~ +:> ·rl p. s p. 0 
0 s 0 0 ..c:: Cf.l ;:s co p. Cf.l ~ 
s H +:> 0 H +:> ·r--1 r-1 4-l Cf.l ;:s CJ 
H Q) en H CJ Q) c:: en 0 
co p. co Q) •rl H co H H 
~ Cl) (_) ~ ~ µ::J (_) (_) (_) (_) !=) P-i 

2 2 
1 

2 3 
4 

2 6 
1 3 2 
3 2 2 

5 2 
1 

1 4 2 8 1 

2 
12 1 

2 

co 
Cf.l H 
;:s f; Cf.l Q) 

co co ·r--1 r-1 CJ 
r-1 Q) +:> Cf.l •rl 0 
Q) 'O ·rl co $ 0 r-1 C: 

+:> ·rl ..c:: H X CJ •rl en 0 
Cf.l X p. +:> C: H 0 +:> •rl en 
j co Q) ;:) ~ 

Q) 'O c:: ::> •rl 
E--l ~ H (_) 0 c::i: 0 ~ 

1 1 2 1 2 5 
3 2 4 

1 

1 2 1 2 
1 1 L~ 5 13 

3 
1 

1 1 4 
1 3 3 3 15 

10 1 4 8 9 1 
1 

..... 
,t::. 
0 



Cl) 

;:::s 
bO 
cu cu 
rl .µ 
·rl Ul 0 
> ;:::s s 
rl Pi H 
:>:, Q) cd 
t/J H ~ 

Skull 1 
Mandible 3 3 
Vertebrae 1 
Sternum 
Ribs 
Scapula 1 
Humerus 1 
Radius 1 
Ulna 
Metacarpals 
Carpals 
Pelvis 3 
Femu r 1 2 
Patella 
Tibia 2 
Fibula 
Metatarsals 2 
Astragalus 1 

TABLE 22 

NUMBER OF IDENTIFIED ELEMENTS BY ELEMENT 
CATEGORY AND SPECIES: MAMMALS 

PHASE 4 

Cf) Cf) 

Cf) s:: •rl 
;:::s cd H 
rl Ul H cd 
•rl ;:: s:: .µ •rl 
.G () rn 0 cd Ul rl 
Pi Ul ::s N rl ;:::s ·rl s:: cd 
0 H ~ 

.µ •rl Pi s Pi 0 rl 
s 0 0 .G Ul ;:::s cd Pi Ul :>:, Q) 

H .µ 0 i:-i .µ ·rl rl G-1 Cf) ;:: () .µ 
Q) Ul H () Q) s:: Cf) 0 Cl) 

Pi cd Q) •rl H ro . H H ~ Cf.) 0 P--i ~ µ::J 0 0 0 0 :::, p4 

3 1 5 
8 1 5 3 

5 2 

1 
1 1 
1 2 

2 1 
2 1 
1 1 1 

1 2 
1 1 1 2 

1 1 5 

1 

cd 
Ul H 
;:::s §4 rn Q) 

cd •rl rl () 

Q) .µ Cf) •rl 0 
'O ·rl cd ~ 0 rl s:: 
•rl .G i:-i X () •rl C/) 0 
~ Pi .µ C H 0 .µ ·rl Ul 
cd Q) 3 $ Q) 'D s:: > ·rl 

E--i ~ 0 0 <I; 0 p::j 

5 2 
3 2 2 2 
2 2 1 

1 
2 

1 1 1 1 
2 2 1 2 
1 3 2 

1 
2 1 

1 1 
2 1 

1 1 

1 1 

2 4 2 
1 1 1 3 

f--1 
Jo. 
f--1 



Cf)_ 

;::s 
Q(J 
cu 

r-1 
•r-l Cl) 

!> ;::i 
r-l P-, 
:>, Q) 

Cl) H 

Calcaneu s 3 
Other Tarsals 
Upper Inci sors 
Upper Canines 
Upper Premolars 
Upp er -1:olars 
Lower I ncisors 2 1 
Lower C.anines 
Lower Premolars 
Lower l!olars 
Unassigned : 

Metapodials 
Phalanges 
Sesamoi ds 
Canines 
Cheek Teeth 1 

TABLE 22 (Cont inued) 

NUMBER OF IDENTIFI ED ELEMENTS BY ELEMENT 
CATEGORY AND SPECIES : MAMMALS 

PHASE 4 

C/) C/) 
C/) C •rl 
;::s ro H 

r-1 C/) H ro 
•rl ;::i C +> o,-{ 

..c CJ C/) 0 cu Cf)_ r-1 
cu P➔ C/) ;::i N r-1 ;::s •rl s:: 
+> 0 H §' +> •ri p, 8 p, 0 
0 s 0 0 ..c Cl) ;::i C\3 Pi C/) :>:, 
12 H +> 0 H +> ,,-{ r-1 Ct---t Cf)_ ;::i CJ 
H Q) Cf)_ H CJ Q) C C/) 0 
cu p , C\3 (I) •r-l H cl.l H ~ 
~ Cl) 0 O., ~ µ:j u 0 u 0 ;::) P-, 

1 

1 
1 

1 

1 1 

1 
1 7 

ro 
C/) H 
;::i §< Cf)_ Q) 

cd ttl •r-l r-1 CJ 
....-l Q) +> r/} •r-l 0 
(l) 'O .,-{ m $ 0 r-1 C 

+> , ,-{ ..c H X CJ •r, Cf)_ 0 
C/) X p, +> C H 0 +> •r-l C/) 

i cd Q) ;::i 3 Q) 'O C > •r-l 
E--i ~ H u 0 c:r: 0 ll:l 

1 2 1 
1 

1 2 
1 7 6 

1 
2 

1 
1 1 5 3 

2 2 l 

I-' 
.i::,. 
rv 



U) 

::s 
bO co ctl 
rl +' 
•rl (fl 0 
> ::s s 
rl P-1 H 
!>:, (l) co 
U) H ~ 

Skull 1 
andible 

Verteb rae 
Ribs 
Scapula 
Humerus 1 
Radius 
Ulna 
Metacarpals 
Carpals 
Pelvi s 2 
Femur 1 
Patella 
Tibia 2 
Fibula 
Metatarsals 1 1 
Astragalus 1 

TABLE 23 

NUMBER OF IDENTIFIED ELEMENTS BY ELEMENT 
CATEGORY AND SPECIES: MA~Il-1.A.LS 

PHASE 5 

ell ell 
ell s:: •rl 
::s co H 
rl ell H co 
·rl ::s s:: +' ·rl ..c: () ell 0 co (fl rl 
P-, ell ::s N r-1 ::s •rl s:: cd 
0 H g +' •rl P-1 s P-, 0 rl s 0 0 ..c: (fl ::s co P-, ell !>:, (1) 

H +' 0 H .µ •rl rl G-i ell ::s () +' 
(l) ell H () Q) s:: ell 0 ell 
A co Q) •rl H co . . H H i U) u P-, ~ rr:i u u u u :=> P-, 

5 1 
10 1 2 

1 

1 1 
1 1 

1 

1 

1 1 

co 
ell H 
::s ~ ell Q) 

al •rl rl () 
(I) +' ell •rl 0 

res ·rl al ~ 0 r-1 s:: 
·rl ..c: H K () •rl ell 0 
X P-1 +' s:: H 0 +' •rl ell 
til (l) ;::i $ Q) 'O s:: > ·rl 
8 ~ i---.:J u 0 ~ 0 r:Q 

4 1 
2 3 
4 1 4 

1 2 
2 
3 

2 
1 1 
3 1 1 

1 
2 
1 
2 
2 

1 1 
3 1 1 

1 2 I-' 
,t:,-
w 



(/} 

;::S 
oD 
cu 
rl 
·rl 
> 
rl 
:>, 

Cf) 

Calcaneus 
Other Tarsals 
Upper Incisors 
Upper Canines 
Upp er Premolars 
Upper Molars 
Lower Incisors 
Lowe r Canines 
Lowe r Premolars 
Lowe r Molars 
Unassigned: 

Me t ap odials . 
Phalanges 
Sesamoids 
Canines 
Cheek.Teeth L~ 

en 
;::S 

TABLE 23 (Continued) 

NUMBER OF IDENTIFIED ELEMENTS BY ELEMENT 
CATEGORY AND SPECIES: 1v1AMMALS 

PHASE 5 

(/} (/} 

(/} s::::: ·rl 
;::S co 1--1 
rl en 1--1 cu 
•rl ;::S s::::: +:> •rl 
..c: C) en 0 cd en rl 

cd 0.. en ;::S N rl ;::S •rl s::::: 
+:> 0 1--1 >, +:> •rl 0.. s i::1, 0 
0 s 0 s 0 ..c: en ;::S cu 0.. en :>, 
s 1--1 .µ 0 1--1 .µ •rl rl C'i--l en ;::S C) 

0.. ?-I (l) C/J ?-I C) (1) s::::: en 0 
c"d cd H cd H H (1) 0.. (1) •,--1 

H ~ Cf) 0 D..; ~ µ::J 0 0 0 0 ::,::, I)_; 

1 

1 

1 

2 

3 
1 5 

co 
en 1--1 
;::S P-1 

en ()) cd 
cd cd ·rl rl C) 

rl (1) .µ en •rl 0 
(1) 'P ·rl cd §; 0 rl s::::: 

+:> ·rl ..c: 1--1 X C) •rl en 0 
en X 0.. +:> s::::: 1--1 0 +:> •rl (/} 

~ cd ()) 3 3 (1) 'd s:: > ·rl 
E--l ~ 0 0 cl! 0 i:Q 

3 1 1 3 1 
1 1 

1 
1 

5 1 

2 
1 

1 4 1 

5 1 2 

I-' 
,I:,, 
~ 



TABLE 24 

NUMBER OF IDENTIFIED ELEMENTS: MAMMALS 

LEVEL 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

Sylvilagus 6 2 4 4 7 1 9 6 19 1 3 1 1 
Lepus 4 4 6 4 2 1 7 3 30 4 2 3 2 2 4 
Marmota 1 2 2 1 
Spermophilus 21 
Castor 1 1 1 1 
Peromyscus 1 1 1 
Microtus 15 3 1 6 3 2 2 2 1 1 
Erethizon 1 5 1 1 6 1 1 
Cani s latrans 3 5 2 3 3 2 2 4 3 1 5 
C. lupus 1 3 5 3 
C. familiaris 3 1 3 6 8 3 14 11 56 12 22 11 6 4 19 1 
C. spp. 5 4 3 2 11 7 9 9 32 20 3L( 16 2 5 11 2 
Ursus 1 1 1 1 
Procyon 1 4 1 2 1 1 1 1 
Mustela 4 l~ 7 4 1 7 1 14 3 17 10 1 1 
Taxidea 12 1 1 1 
Mephi tis 1 
Lutra 19 6 9 7 6 6 8 4 8 7 5 l~ 5 1 
Lynx 1 1 6 1 
Cervus 1 1 1 4 4 12 7 4 2 3 2 
Odocoileus 2 1 3 5 4 9 8 20 10 7 6 2 2 
Antilocapra 26 14 3 3 16 11 18 11 24 15 10 14 3 6 
Ovis 6 12 5 6 7 5 21 26 63 17 33 11 5 1 2 1 
Bison 57 I,/ I 1../(, ~ ... '13 \'' 

1 4 13 10 2 
?/1 1l I-' 

, . 15 3 f { (, l/ 10 :2-~ ~ t_.3 ! ,t:,, 'I l ,, -- Vl 



1 2 3 

Sylvilagus 1 1 2 
Lepus 1 1 2 
Marmota 
Spermophilus 
Castor 1 
Peromys cus 
Microtus 6 2 1 
Erethizon 
Canis latrans 1 1 
C. lupus 
C. fami li'aris 1 1 1 
C. spp. 
Ursus 
Procyon 1 
Mustela 2 1 2 
Taxidea 
Mephi tis 
Lutra 2 1 1 
Lynx 1 
Cervus 1 1 
Odocoileus 2 1 1 
Antilocapra 2 1 1 
Ovis 1 2 1 
Bison 

TABLE 25 

MINIMUM NUMBERS OF INDIVIDUALS: MAMMALS 

LEVEL 

4 5 6 
,,. 8 9 10 11 12 13 14 I 

2 2 1 2 1 3 1 1 1 
1 1 1 2 1 3 2 1 1 2 

1 1 1 1 
5 

1 1 
1 1 1 1 

2 3 1 2 1 1 1 
1 1 1 1 1 1 1 

1 1 1 1 1 2 1 1 
1 1 1 1 

1 2 1 3 2 6 3 3 3 1 
1 1 1 1 

1 1 2 
2 1 1 1 1 1 

1 1 2 1 6 1 2 3 
1 1 1 

1 
2 1 1 2 1 2 2 1 2 

1 1 
1 1 1 1 1 1 1 1 

1 1 1 3 3 2 2 2 1 1 
1 2 2 2 1 5 2 1 1 2 
2 2 1 1 3 5 2 2 1 1 1 

1 1 1 1 1 

PHASE 

15 16 5 4 3 2 1 

1 2 7 7 1 2 
1 2 5 8 2 3 

3 1 
5 

1 2 1 1 
1 1 1 

8 7 3 1 1 
1 3 2 1 

1 2 1 3 
2 1 2 4 3 2 
3 1 2 5 14 6 6 

1 1 1 
1 1 1 2 2 
1 1 1 4 2 2 
1 3 4 10 5 2 

1 1 2 1 
1 

1 1 3 5 7 3 2 
1 1 1 1 1 

1 l 2 4 2 2 
1 3 4 10 3 2 
1 3 6 10 2 3 I-' 
1 1 3 6 11 3 4 ,/:'-

2 2 1 
CJ) 



TA..!3LE 26 

RELATI !E =' BUKDA TCE Ii' 1,~1} .. dALIAN 
ORDERS IN rr..:..iw·..:;r.r, . y PHASE: 

5 4 3 ?. 

La5.9__.mo~ha 12 20 1:, 07 

Rodentia 24 18 3 14 

Carni. vo:r.a " 32 41 52 .,1 .,, 

Arti. orl_§tc t ~rla -,i. 
, , J 30 .. " .? / 27 

1 

12 

07 

53 

28 



FIGUR.g 1 

THE LOWER KLAMATH RA.SIN AND 
ABORIGINAL MODOC 'i 'ERR.ITORY 
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FJGUR"B! 2 

~ll.K::ATION IN ABQ·OLUTE MI:NIMUM NU IBERS OF 
INDIVIDUALS (MNI) DER::;:VED FROM 'l'HF~ MAXH,ITJM (Mx) 

ANl MIHIMlTM (M. -ISTLJCTION ME'rHODS 
J. 
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li'IGURE 3 

VARIATION IN NORMED MINIMUM NUMBERS OF 
INDIVIDUALS ( ,1NI) DERI TED FROM THE Mf0GMf ~~ (11x) 

AND MINIMUM (M. ) DISTINCTION ME:"rHODS 
J.. 
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FIGURE 4 

FLUC'l'UATION IN R'SLATPT£ JNTE:RVAL SIZES 
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FIGURE 5 

REIJ'i rrIVE ABUNDANCE OF AVIAN FA.lv1ILIES 
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FIGURE 6 

MINIMUM NUMBERS OF' INDIVIDUALS (MNI) 
OJ? NON-DIVI NG WA'.CERBIRDS, BY LEVEL 
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FIGtJRJ,~ 7 

MINIMUM NUMBERS OF INDIVIDUALS (MNI) 
OP DIVING WNrKRBIF.D, , BY LEV""L 
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FIGUF.B: 8 

RELA'fIV"E ABUNDANCE OF DIV1"'.iG AND 
NON-DI\ING WATERBIRDS, BY PHASE 
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