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HINI:50tl SHE PALYNOLOGY 

J .. mes. Sc!'1oen .... tter 
P�lynolo9V LlIobor .. tory o' the Deoa ... t..-, .. nt of Anth,-opologv 

Ar,�on .. State Unlver.lty 
March )'190 

INTRODUCTION 

U"" of .... dl .... nt: .... mol .... collected �ro .. tn .. Hinl:."n S,tD for .. 

.. "tract and • ." .. m,n. the pollen they cont.LnEd. SInce the .. �forl was. 

ur,dert ... len by o;;tudentll "'l th no 0'-10'- .. "o .... ,£>n" .. of pollen study. the 

0'- fu.-th .. ,... .. n .. lysll1 p,-oc .... d ... t:I�,t th .. t would b. mcr . ... ", .... " .. of 

q ..... \. ty cont.-cl. 

leln" .. 0" ,nterpret.tl0n .. o .. "eloped ,,-. th,iO ,.. .. port. 

POL!...EN E:XTR"'CTlQN 

Th .. re .. ..-e 6. ... um:: . .. .. of different poll",n E,<tra::t,en t""hn'QueS 

of thii' Color .. dO Plat"au • •  he! ,-,0 t .. o r ......... rct1er� commonly �plov 

ie standard fo,' thIS l ... bo'-i1tory. thouoh 1n th,,, " ... s", .. " .. p'I·�·" of 

1<;'8<i,2e::i. 

, 

• 

I 



• • • 
qUOInt..t, ... fr040 15 of tl'>e :::c ...... Illet . 

..... mpl ... were coli ecl""d from cui \'u..-.,11" .. t.,rll it d.,pos,l" or .. -dat. r'Ii! 

Th .. other four ... �., collect .. d from 

aroille IE! .. t LZ401. roll"" con c.,nt..-... tion " .. 1 cul'lll on .. dm:ument th.t 

.. nd norlllall y cont.,n more thiln ::�,),) or ... n .. 'cc:. T� ... d ... tlnctlon , .. 

probAbly ... funcllon of the .. �.ount of pollen traop .. d ,1'1 thil ..... ".,pl .... 

or;.;Ii ",,1111. rat" ..... tt .... n .. funcl; on oi poll"" p..-.... erv .. t. on or th., 

OBJECTIVES 

Problem-o..-, .. nt .. ticn IS " ,"eou,r .... ent of 0 .. lv"cl091C .. l sb.,dv Whl.:h 

• us; .. f ul to .. rch •• o)0'llc.al r�,;e .. rl;h . .. numb�r of d:ff�rll'nt ultl .. "t .. 

objectives c • ., be 'dentl" ed "'''le'' would b .. aided bY recovery of 

pollen ... co,.-d,.. fro ... th .... .... "'pi ..... 

them. how .. "er. it ; ,. nortt."ll� .. p�rOP"I.t .. to ll".ntliy moc •• t 90;;.1. 

cont,oll.d i�Ghlon. 

pC>lnt In tim .. P,IO, to. SUOIOi!ou"nt to o� r:ontemDor .. neou!O .nth ;;.noth .... 



• , 

r 

• 
bodv of ... ecord. ;mC! ho .. much 01 de,... Of'" young,. .... 1 t ,� . 

• tudle5 of the li<>\:ond mill"niuw, AD. ",u.:11 contrgl , .. nor..-, .. ll\, provIded 

which c.m b .. ere_lI-dated by di rect ...... eClat.on w.th suet, 

inform_llon. 8"'''01 .. " of s<>d,ment .. ';;'.S;OC'OIted w,th �ch '-"COt',II .. ..  nd 

..... rller or suos .. qu.,nt PerIOO. to cueo"e \ncorpo,...al",d .n th .. ...... pi .... 

HO ..... " ..... m",,,,, .. reh, .... lolo",c.l <::on te" t .. whiCh occur In Color .. do 

ceramic .tvlell. Oeter"" nin.;! ttl., antiql..nty of _",o:h .. n::haeoloolc .. l 

Fortunatel v. tl"oy m;o.y bll dlrectl y ""soc, .. t"d .. 1 th p",l ,,<101 09; "",1 

informat,on tl'Hl.t c:an l d.",t . fv th .. date thE pollen dnd •• d,,,,ent Ir, 

whIch It h ... 0 .... " trapoed ....... d�oo"'t .. o throu"t, .. pol.c .. t,Qn of th .. 

Colorado Plate."" Pollen enronclogy (CPPC). 

Pell .. n Chronologv .. oul C $UPOO'· t: 

Th. objectIve of thIS 

11) tne ,nfl;lr"nc. that s .. p .. rat .. al'Quots of lh;E- S,"lIe po ! l .. n 
sampl .. vI.ld the �.me CPPC d.t .. : 

(::1 the I nf"renc .. th"t Doll en ... molos of o.tens, bl y I:'OU' �·.l I:'r,t 
.. nt'qu,tv but d;"'Dlmll"r cultur.l funct;on ' "  tl"o« 5"'", .. room v,.ld tI,e 
s.me CPPC d.t'l; 

I;::) thll Infow .. nc. t�, .. 'l pol� en s.mol .. " <If osten£,b) ... I:'oul-._lent 
.. ntiqultv deoolutllC .t d,ffer.nt rc.om .. ,n tn • •  ,t .. ... ould ·,,,ld the 
•• me CF'PC d"t .. : and 

(4) th .. inference that ooll .. n .. ampl .... of o.tensibl. d'5'linct,� .. 
_ntlqu,ty d"po .. ,tgd In th .. .. me room " .. ld d,.t,nct,ve CPPC d.l .. s. 

I 

I 
I 



A5 ... 5.cond ..... y .n'lOe.-e .. t.. the QRne ..... 1 p ... lvnoloQlc ... 1 <;;h ......... <;;'10"'" of 5o •• e 

5t. .. &tlfll1d & .... pl .. &"QUenCe5 f,.o,· t .......... ce& .. t LZ<lOI Wa5 ... 150 ""olo ..... d. 

THe COLORAOO PLATEAU P"OLLEt: CHRONOLOGY 

d.ff ...... nt p ..... . od .. o.f time Deco",e &v .. i looP) .. fo'- il reaion . di. .. t.-,.;t or 

5i til. thli'Y "'UY bO! ...... .-.. ved i" tho> <;;h ... onol DOl <;;",1 o ... der 5u,;";",, .. t .. d by th� 

If 0",tt.",'''5 

of palvnologl<;;_) dot ... o<;;<;;ur ch .. n" .. with thE ca!;,;a" .. of t . ..... or, .. mil'" 

"' ..... 1;1,010 (11.'1. " .. g .. t",tl0n ... 1 r.5pon5. to ch .. noe5 .n <;;ll.'''t..C Dr 

.... I." ... nt to th .. dat .. bBS�. If controlled te5t5 �f the a�su .. ption 

continue to support it. the assumption c.-o"'d .... to ..... ,. fo ... the 

inf.r.n<;;R that the data patt.rn .. .. nd chana .... . n"oiv.d ..... 50u..-e .... of 

inlo ..... atlon which m ... y be used to ident,fy th .. ... ntlQUlty of any n .. w 

sort& of deoosit. ;;;. .. the 0"-1",1 .... <l & ..... ,,,1 .... 

A pollen chronologv of thl & .. ort Wd� dEV�lop.d for Color ... ao 

(SchoRnwetter 197(0). and h ... b.Rn 'IOR.tEd ar,a IIPol ied sine. th .. n ... 1: ;;;. 

n ... m:. ..... of ... reh .... ol0'l,c .. 1 .. ,t1l5 (8uolI' ... nd SchOQn ... octt ..... 1'1:'7: F'eter$or, 

1'l8�: RQ�enbE"'l 1977: SCho�n .. ,.tt ..... J'I7b, 1987: Scotl 1<;77. 19781. 

the anti qu, t.y of �i t .. -cont ••. t. pollRn r .. cord ... w, thl n t.rnpor.1 

11 Z:,;, 1.::':5 - 1:'1:5. 

I 

I 



, 
1275. The )nf:e ........ l& .. n. not "'<lulv.J.mt .n j"ngth. and th .. true 

tree-rIng ..... cords. 

,.t.md",,-d ",rror "'- ,;tand"..-d dev;"tlon f,.-oro " cent ..... l po,nt " .. t,m"te of 

... nU qui tv. 

p .. lynolog1callv r"<:"'9n,� .. d bv IdEntlc .. l ch ..... il.cter'<Bt,,,,,. For 

"" .. mpl .. .  poll",,, ... ecord. c,,-o<ili-d .. ted to AD 1240 !:C75 are 

indi.tinguishablE from those cro£s-d .. tEd to AD 1315 - in ....... p .. "t 

So "poll"''' dales" oro .. ided 

through .. ppl i "CIt; on of the CPPC ....... .. "p ....... ,.ed as "I t.,rn .. ti. v., 

pO .... 'bllltl"'>i ( ... g. AD 1::40 - 1275 9L. 1315 - 1335) . 

.. mong the .. It ..... nativE po .... 'b'l,t; .... i .. norm�llv independently 

RESULTS AND D!SCUSSION, Gc:t,<::RAL 

...... ., t .. bt.,l"ted 'n Appi>ndi x r. 

to futu ..... poll"'l> .. .-, .. lys2 ... 

5. ncIW ra ... poll.1n dOlt .. i .. ... a ..... l v 

In 8n .. LdS". thE"" ddt", are dlfflcuJt to 

une may "ot�. for .,,,«m., I E . l�,«t iitudEnt MI>J cor,,,,,st«ntly ob",e,-vEd mo,-e 

Thouuh t�,''D ",loht oe .. fEature of 'ehe pollEn 5pect.-a elf 

• 
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t.hlt 5" .. 01.s 5h� ob.erv .. d. It .,'9ht also b .. tru .. It,_t MW ..... s ,nclln .. d 

to r.cognlz e b .. dllf da�'iig�d palvnomorpl,s ali pc-lion reouirinij- .. om .. .  ort 

of taxonoml C I ab .. l. SImi I .. rl". s.tud .. "t. CS con.15t_ntl" ob" .. r,,�d "'Or., 

Gram,nea .. and Z"d pollen than other £tud"ntli. 

in t.h .. ..  amplali.. but .t ililio is oo"",ble th .. t CS "a .. InclIned to 

idant.f" .... Ivno"'o'"oh, _" Gram.r,,, ... e and __ <:� Doll!!!" It, .. t ot-her .tu<l""t ... 

It .. ,II �16o b .. noted that .n four ca" .... 

multI ole poller, counts h.,ve b ... n oen ...... t .. <1 fo .. ,nd,v,<1ual .... mpl .. s. 

T .. o OOSo>rv .. r . .. re Involved '1' on .. . n"t ... nc,.. th .. e,. ,n thli .. eeond 

.n .. tancE. "'"d one .n the other h,p call... Th., .. ff ect III to oroducli '" 

l ... r9!!!r bodv o� ob" .. rvation6 fo .. the .. .. am .. les .. nleh "''''v be 

··o;:oll_olie<1"" .nto '" �ln'lle pollen .... cord. 

pollen r .. cord • •  n construct. on of T .. bl .. I. 

Table 1 p ........ nt. thl! p ... nc,pl .. pollen f .... ouencv value. fo .. thlt 

pro; .. ct .... "'pi .. " . ThouOh ;,.r(luo,erot .. can b .. prelSent .. d to .d.ntlfv 

llk�ly .. rrorli In tt-,11O d_t_ b"�II. ' h.loV� taL .. " th« ob •• rv ... bons at 

fa�e value �nd �",lculat«d pollen frIlQuen� , e� �o� Tabl!! 1 �n the b ... �i� 

ol all ob •• rved poll ..... (T�t.1 Pollen Su�). T�bl. I alma prov'de� the 

"'::.. o� th .. Adju"ted Pollen Sum ( .... SChoen ... t.t .. r ... nd EddY" 1964:71 

to" the til" .. Involv .. d) ",nd tne AdjuiOted Arnor.) F·ol'",n F .. «ou .. n� ... 

(�d;. AP"l.) fo .. th. 5 ...... 01"'. It :. thll. poller, stat •• tlc .,h i cn 

.derotlfi"s th .. CPF"C po",,,,on fo .. slt.-�onte"t poll., .. , ... co .. <1o;. 

RESULTS "ND ItISi:U5S10N: Hlr'l SO:. S!TC: 

Two pollen eHtractlons were perlormed on sap .. r�tll ... liquotlO of 

sample #1090. coll.ctll!-d .... o.tf,11 .t Loeu. 1. Room 1 .. t Hlnl-.on 1::. 

Th .. Adl . .. Pi. vAlu .. fo .. On .. II. ::'.1. 4"d for n,. otr,,,r , . :":�.Q. 

I 



.... e st"t.st • .: .. 1 .qu ...... I;:;nt. ... . nd bot.h I.� w.t.hln lne .... no .. of v .. I .... s 

t.h .. t dOlt .. 1240 - 1::!7� 0"- 1::;15 - I::;:;� ' "  the CPPC. 

conteHt .. ,n Room I .. t Hinlson IS. Separat .. .. liquots of ""me, .. �14q .. . 

of p. tf, 11. "..,r&> &>'; ... 011 "",d b" ,,&>r,I;;U'OIt&> .. tud",nt .. -- or,&> oof "r,O/l' .. iso 

oo .. e .. "ed th., poll.n of .. ",moiE! IIlIIS . ..  h;ch h .. d b" .. n d<>oO"",t,,,d ,n ... 

Iroth ...... ol&> .. ... ""-'" o .. ten .. iblv d�po,..ted .. bout th .. dat.e of 

"oom "oandonmltnt • 1h..- Adj. AP;. valuea dre 19.(1. is.::; .. nd 17.8. 

.. , . .. ..  t"ti .. t.c .. l eQui" .. I",nt .. and ... 11 I.e w.t.hin th&> ..... nQ&> th .. t dilte6 

AD j('7� - II:::� or 1:::75 - 131::; in the CPPC. 

Th&> four s"''''ol&>& collected 'ro .. Room I at H,nl.on !7 were 

osten .. ,olv dep061t.ed .l dif,erlmt tlll\lII'''. Th. two col1ect .. d .rom 

b.low orind.n<j slone .. uppo .. ts (1114<>1 .. nd i:146:::) arE' I .. o�, depOSits 

for .. n ... ly",,,. 

Nitlther yield",d suff,cl<mt pollen 

Pollen ,n the m'da&>n .... male (1I11:!;71 III ..... oe' .. l&>d With 

oott.r�· ",u<;lOe5tln9 d&>Oo_,t,on occur r .d ....... 1" ,n the OCCUO.,t,Gr, of OJO 

Bonito. It·" Adj. APi. v .. lu .. i .. 7.:. "hl::h I,,,. _l1thln lhE ,..."n<;l'" th."l 

J�l::; In th .. CPPC. 

Th. samol ... ".covi;!rEd ��o,. Hlnl.!;on 1:"; f .. ll Into t .... o O"-OUOS.. Onll 

::ont;",r,,,,, t .. o ... mole. "' .. ::o",...-",d "-OR oltf,ll ,n •• Cle O;:"I;;,t _Olle .. .-,. to 

h .. ". b .... n ... 5t,...uctu .... loc .. ted .n .. pl .. z,;; (#1')80;..; .. nd 1IIQS·)E;I . .. nd .. 

... m;;IE ("!(.o79) col 1 .et .. .: �"O<ll 'Ill of .. oo"tmould 01 tl", .. t st .. u::tu ... . 

SlImO)&> #)(>79 1. o .. t .. nSlblv ol d,,� than I!IOS(lA and B. S ... m�.)� #1(079 

"..Ields .,,., Adj. AP;� "...11.1,. o� S.9 .. hll", th� <:oll"pslld .. dJ. HF·:. " .. Iue 

for S .. ",pl .. 011080 '" :'::::: •• 8. Th.,. .... &> not .. t.,t. st. <: .. 1 eOu' " .. l.,nt ... and 

, 

I 

I 



, 

t"'. os;t: .. n"iblv olde . ... mpl .. d .. tli's AD l07� - 11:::5 or 1::7� - 131� In 

131� - 133::'>. 

Th" .... cond oroup conta,n", two ... mpl .... tn .. t we .... o,·cu""l" ...... l .. d 

Th .. cal .. ne,l.Ji, "punO .. ,. 

.... mpl .. (t:148�) WiI .. prob .. bl,,· ... " .. led benO!;;Lh .. h .. lchcov ... ,- l .. t" .n the 

it y.elded • "oll .. a .... d AdJ_ .. P;, ,,�lu .. of 

ilhelfston" .at thl;' time tho;, hv .. ...... construct .. d .  

<:oll .. p .... o Adj. AF'i; .... I ..... oi lb.:'. wl'l,eh .. culd d.tll It t o  thO' sam .. 

thiS .... ..-.pl .. we ..... ,ndep"noent]" .n&I,,: .. o bv tt..-... d,ff ....... nt .. tuaents. 

CS. 8M .. nO TF'. Th .. <:011 .. 0 .... 0 Adj. AF'% value obtai ned by CS is 9.3. 

pol Ie". !f CS'tI Ob ..... " .. tlon .. iOr .. e>!cJuded. the coll.psed I1dj . .. F:. 

'" lh .. r .. nQ .. oi ,;;D 1:: .. 0 - 1275 or l::;l� - I:::::=:; In the cppe. , .. 

InclIned to f .. va.- this .. It,,rroatlve. 

Slmlla ... lv. th .. conor ..... nce In C�PC �.tes 

fe,- the ",ampl .. s frem HinH<cn 13 s""'l\jles;tl'. thal PCJlI .. n .... ccrds; of .. 

they .. rw ccll"ct.d "rom locAt,ons of dis;s;,,,,il ..... culturAl functIon. 

, 

I 

I 



But th .. t .. 01,11 CI nl'lt .,,,�I ... , n 

.... mpl .. ,. from dl& ..... I ..... cuitu ..... 1 cont,,:,t .. ..  I" .... n .. re ;at H,,,,,.on 

(8""'l>le& 111080. 111414. #107'1 .. nd 111484) .. nd oth.r ".t .. ,. on t), .. 

Col 0'-.do PI .. t .... u. 

F.n .. ll". the .n�orm .. t'on from Hln�.son 1-;:; .dentlf, .. " .. I .. cl, of 

"onqru .. n<: .. ,n CPF'C d .. t .... for " .. .."pl"s ... hich "'-" lil .. l" to nil 0" 

d,s:tincl ilb"olute .. nt.ouit". thou<lh tt,.v ..... r ... ,·e:cov .. r .. d frOlf' th " " .. mE 

.. rchaeoloQ,c .. 1 fw .. tur .... _ 0" .. ,-,,11. th .. n. "ool,c .. t,on o f  th. CPF'C to 

identlfv the prob .. ble ... ntiquity of p .. rtlcul ... r " ... mples -- ... nd the,r 

...... oCI.t .. d .. rch .... oloo''' .. 1 re"oro.,; -- ,. .... m" ... ell.:o.bl ... 

(whi<:h is .. "tlm .. tad to h .. v& b •• 1n occupied .. bout A.D 130(» . CPPC oElt,ng 

of H: nkson poll .. n recm-d,. .uc."" .. tc .. oct o� th. c .... pled d.pos, tc .... re 

G,v"n the lif·.elihood th"t H,e 

;11148-;:; ..... ....... led b .. n .... th th .. h .. tchcov .. r. and the l" ... i.hood tt-, .. t 

h"ve b •• n const n .• ct&d .n th. AD 1:'40 The oiHil1 

d .. te for the ,.tructur .. ,n th. 01,,:: ... 

RC:SULTS AND DISCUSSION: THE TERR;:;CE SECUENSES 

Pollen ,. .. ",oJ. ,. .. .,uen<: .. ,. were <:01 j .. cted .. t ::' I oc"t, on,; from th ... 

.. rtiftct .. 1 teorr .. c", ..... :cure. at L, 4�'1 .. t 5 ,,<t, t!"1t4l!rv .. J ... Col I li>ct'O!"1. 

huri-zen of t .. rrac. <:onstru<:t,o.--. .. nd-'or dF:: .. r • .,n"t,on c.f th" ", ... Itur .. : 

, 

, 

I 
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N.,th .... oi t.h ...... ;O'1II�l1t:'On .. ' .. ..  .,.11 

Wit.h .. 111 ... 11 nu.-.b ...... of .... mol .. ". <;t ..... t:lo .. ;o.oh'<: hO"I�on . ..  nd 0"'0" 

"v .. nt" c.nnot: bE! c .. ec,blv loent,fl� by o .. tt .... n .. of lJollen .a.�"Ir.bleue, 

ch .. n9 .... ov .... th .. <:0<..1 ...... of tIn .. . 0" ov v.w . ... t,o" .. . n pollen 

.. t .. t, .. t.CIi. Th.E 1 ... ,vE!. th .. ",n .. l"lit ' ..... Uno01 to Joent,fy 

.. t .. "'tio .... phlc hor,:;:onil .. nd p .. ,or .. v .. nt .. on th .. b."'5 of oecou ...... nc .. o' 

.nd .. " fOli5,Is {a.il. III"':;: .. POl I,m " .. "n inde.: of .. ho .. ,:;:on of 

cultiv .. t,onl. Inol .. " fosliil .. ""e r;o. .. " 1n pollen lieOuenc .. �. 

unfo .. tunately. «nol the .. b .... nc:e of an ,nd .. " fo .... !l i .. n .. v ..... an 

pl;o.nt .. ,nvolv .. ol a.d not occu .. In th .. local flo ..... 

af an ,nd .. " fOIi"'} i .. 1i01ll .. t'III .... att,..ibutaol to milildent,fic .. tion . 

cont .. mino5tion 0 .. .... co .. d-k .... pi ng .... ro .. (e.9. B ...... " 19B�'::90-9::. 

::195-97) . 

S .. mol .. 1i coll .. ctea f .. om the IS loc .. t,on vlela .. d liuff,ciently fe .. e .. 

poll .. n O .. o5in. tr,at .n .. l"lOl .. I,'''' con .. ,de .. .,d too t'III .. -;:on .. um,no t.o b .. 

COEt .. ff .. ctlv ... F' ...... ilit .. nt .. tuo" would h .. "E' ult,m .. t .. lv been r .. w .... oed 

with .. ..  tati .. tic:",lly .. o .. ouate nu�b .. r of pp!l .. n Obli�rvh�'Qn�. but. tn. 

cont ....... t b.tw"en th4ilie sarr.ol .... . na oth ...... witr-. rer;pec:t to pollen 

o:onc:ent .... tion would hilv. ", .. dE COml>""'lion 'Su'"p.;:t b .. Ca.u .... of th .. , .. 

The .... mol . .... quen.: ... co:,.,;:t.o .... 10.:u!O. 1 ... "nO lo;:u-" :: .. r .. 

.. tr.l.in91" dl"�'1II.1"r "Ii f'""g .. rd� prODo .. tIO" .. 1 repres .. nt.t,on&. o. �IOlit 

t"" .. . thDuph the to";" InvDlvgol ;o.re lh .. .. .. "''' (F'"'u ..... 1). ThiS 

I 

I 

I 
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Quilt up dU�lng dIfferent �piscde. of tIme. 

51nlll ..... . n tn .. t tne pollcln c<ln" .. nl ...... t.C>n ".lue . .. !:.ent, .. l}v doubl� 

b.t ....... " tnG :'l 10 <=tIl ",nd 10 15 c:m d .. ptn 1 .. " .. 1 in both C"'SWS 

(Aopendl" 1). TI"l). lode.; of .mp .... o" .. .:1 cond.t.on" for poll .. n 

fo,.-"nn<l thO! t .. rl·"'''� ... dls ",nd tIl ... v b .. ,... .. I .. t .. d to t£: ... ..-... c: .. ConE.t..-uctlor .. 

Two +" .. tu .. e" of the t. .. rr ... c:e poll .. n ... qu .. nc .. " th .. t a .......... ., mention 

....... the occur ... une. 01 ;;f< .. ("."'�t;l poll" ... , .n Lt,€< 10 ... ..,' l"·�"l. of the 

I oeus :: ... ou .. n" .. .. nO th .. unusu .. ll v 1"""11 n ... lIlo ....... of L"u"n" [\oo;.o."-ty" .. 

pollon �r"" n" Observed b .. low 5 em depth In the locu5 lA ... auenc ... 

fO�"ll "vidence pf 

It ." curlOU�. no .. "" ..... th.It' tr.E 

ind .. " would .ope .... 1n the port ion of the .. equ .. nc .. In ... n.eh !loll,m ,. 

more poorlv pr .. "".-..... d: and it 1 .. unfc.-tun ... ttl th;at: th. ob .. ",,..v;at10ns 

.. er,., m .. <I .. bv the .. tu<lent who" "  worl mily b. l" ... st. relIable ,n respect 

Legum.no ..... -tyOE pol len )10 morono!ogtc.ll-. QUIt'" .. ar'dbl ... .  md 

the poll.n t",�.on prot;ilblv ,nclud.,. poll",n of .. nClmblOr of g,,,,,,,r. 

H" ... v.,r. th,., ov .. r .. h&lmlno 

r;, .. jortty of oliOnt£ ... h�ct, p,"oduc" .,;;;llen th .. t would b,., ld';!ntlfltld .. � 

Legum. nos ..... -tvp .. ..  r.. 1 n ... ct-octl. n .. ted. Such pl .. nt .. prod"c ... .ond 

d •• p ..... " .... I .. t: v.I. 1. ttl .. poll .. r • •  ;and On ... . "p .. ct. poll",,, f, ,.,,,,, .. n::'I .... 

poll.n f ..... Qul>nC'.,. E"hlb.tlOd fo .. LlOgum' .... o .... e-tvLo" 0(1) • .0 , .... the locuS 

lA ..... mpl" .. (F".gu .. & 1) .. tr"onClI 

"Inlet, .s cla�lilC:iillv' r .. Co .. ,·ded «50 ... r, ,r,d",". of t,lohl¥" Joc .. ll� .. d 



flo..-, .. tlc cond,tlon ... . ucn ;;.s "'.y b .. ,nouc .. o 0" hum .... o .. h .. v,o..-. 

Int • ..-"'''t' ... .;ll". t. .. ..-..-a"Ol 10culO lA , .. not thE' onl' lll .. c . ... �, .. ..-. 

Leau"" no .... -tvpe 10;:: ... 1 Oy""-"-"p..-.. ",,nt .. t,on oc"u..-... The .. amplot" f,,-olll 

HinH.on 15 . ..  nd tho. younOl>"- .. amP)", i'-Olr, lh., I iva .... t H,nk"on 13 . ..  1.0 

p.-.... ent. th ,. Mnomo) ". It .. t.ret.ct,� .. credulIty to cons,a .. ..- tl',e c ..... n 

merel v co, nCI d£ont .. J .  but the.-.. , .. n' l "cli f' c ... nt p"ttll.-n , n" '" t�,., 

, nf o..-mat i on .. t h .. nd to or .... ent .. "upport .. ole .,pl.n.tlon. A 

pl .. u6;;.bl .. hypoth., .. , .. th .. t accomod"t .. " ooth th .. poIl .. n "on".nt..-.. t,on 

cond th .. loc .. l ove,'..-.,p..-." .. nt"tio'" .,vidllnce i .. thcot c;ub".,<lu .. nt to 

con"t..-UCtlon of thO,' t .. ,'..-"ce wails. trasn ...... 3dd .. d to the tar .. .. "E' 

"urf;;.c. ana ... o..-Ied into th .. "ub.t..-.. te ... " .. f�..-t,I'�lnO .. oent fo..

C,'oP " t o  b .. <I,'O"'n on th .. t .. ..-r ... <::1i .. urf ... ce. Downw,,"h (s_� Ol n,bl .. by 

1ge�,::) has ,nve"t .. d ooll .. n of tho; t..-&.h/n;;.tlYII A ho..-,:on mj" .. t..-atum 

.nto the B ho..-,=on of thE' terrace "uil D .. ofile S.nce lh .. t Qvwnl. 

OTHER REMARKS 

Ev .. n toj.bng th .. ore"p."t" for pellen type m .... dant,fi;::oj.tion bv 

ine".,eri.nc.,::! ob.er�·",rio Into con.ider&tlem. tr.e taxonomIC datoj. 

proyiaed by the H.ck .. on .""'1"1 ... pr., .. ent. "u""" cur.oci. p;o.tt .. rroio. 

G,yen the ub'Quity c;f d.i. poll .. " In the o.::"uc .. tlon 1'10"-1;0" g"II.,;, 

so.ct..-a of pu .. blo!l of the Coler .. do Pl.llt ... U. i t  Hi lIurgr •• " , ,,. th,,"

m.l:o; pollen waa ob .. erv.d In onlv th..-eli o� cr,e .ight orO<lu;:tl". 

oCCUp.tlon """'pi e" from H,,,! "On. ;;one! I:wo of tMo .. e .r&> of cer .. mon, .. 1 

..-oem conl:e�"-. Ct" ... " .Chr,obot.lnlC col l .n tvP •• (;:leom9. ;:; ... .:: .. "p.t ... 

�ioyplU£ll. Cyllnd..-opuntl..o!1 o;:cur w.tM ",mll .. r r .. r't� . .and the',· 

f'rltqu .. n<::y l s .t6li c;t. <::.11 y "..-c..ta..- thilon =""-0 onl v j n c ...... monl ... l ,.oo�, 

"ont .. "t. TI-o .. occur..-.. n<::<' of POi fP'Yfl! ,cotton) poll en ." It .... lf 



• 

• 

unus ..... l for Mn •• "':1 �lt .. ". but , .. not IO"'IO"",ct h ...... b�<: .. u .. ..  t l .... .,t 

on., of tn .. oo .. erv.tlon .. ..... c:onfir..-,ed bv .o.n .. "perlene.d p"lvnolo.:u&t. 

Another _nomoi ... ,t;. the idenUfic .. tlon of Ulmus. ,.,IIf,) pollom in 

th .. Pltflll at Hlnl.s.<>rl 17. 

toda". but it;. not .. f1 .. t,ve merot".r of the fl'". ... 

ioentlflcation """. o::on.f,,'"mlld, and lh. poll .. " type ,. morpholo"'''.'''!I� 

cont.I<lll".t .. d dur.,.,,_ th .. pgriQd of f •• ld ccllec:l.on by mode.-" pollen 

.... mpl .. to tho"'liI of ",II tn .. oth"..- .... mpl� .. fro .. the 5,t .. COlli. for "ot 

.,,,ol.n.tlon If ,,\.len contamln .. tic:;n ,& .. s .. u",,,d. Tne modern 00119n rain 

""pllc:t .. bly cont,un" mu.::h mor., JW1ioery •. P,n\.li OInd G,.-dm"' ..... pollen 

Tne w,o .. v ... rlety of 

Pool-'Iy., Juq!,;lnP) It;. .. 1 .. 0 not .... o..-thv. con.lderl"o the .. mall tli"'" "'� 

the5� pollen tv",e�. 

F,n.lly, there .re cur''''u� �att8rn� ,n the d'�tribut.on "'f 

a,tu.t,,,,n for LeQum,no.�e-tvP. "''''lien ha� bwen dlaCu��Qd orev'ou�lv. 

but ",ne may n",t. ttu.t ,,� ... d, �trioutl on o� Sph.",r4lj c"'-.£ (oj OOfif o\illl ow) 

pollfifn e" .. ctly 0 ..... "11el£ th ... t of L.fifoumln� .. "_t�·:>fif lilne �tronoly 

parallels that of fifthnobot •• 'Hc) pollen In thli .Ile-c:ontw"t depo�,t •. 

with such " small .Ampl .. .  eriea th .. p.-obab.llt" thiOt thliv a .. t> .. ,ieets; 

I 

I 



SUMr-:'::'R't' 

ThE 1�edl_t8 ObJ8ctlVE Ol thl. pol Ie" btudv wa� U8mon.t:r�tlon 

tn .. t po118n ... mpL8. 'rom th., H,nl son S).l'" could b� Ino .. p�no�r,tl' 

dOlled t>v th. Cf'PC I:onform .. bl" WIt!, .. ntiou;t" 'Ii.t �,atel> elEvElop .. d 

Glv .. n thi! prob .. bl .. '''t"r�';;;;l o' til1.i.· OCLuO"�10n. the 

CPPC poll.,n d .. tfts ,..n .... +ro .. AD 1�4u - 1::75 I<:OI1St,·UI:1.lon d .. " .. '0" 

t"''' 1-' ..... at Hln!.",on 13) tr.rouCln AU 1::7:5 - 131!; (co" .. t"uct,or, dOlte 40' 

the Sl"L.LcturQ In the pl .. � .. .. t Hlnl.50n 13. d_t .. f o  .. th .. ..... mpled lUVQl 

,n tho> mleldEn At H , nl .on 17. f'll d .. t8. �or the I"lts .. t H,,,I.on 15 

.. nd the 1. 1V .. ..  t H,nl.Qn I::. "nd fIll datE for the h ... rth .. t fhnl!DOO 

I'S) to AD 131:5 - 1::;!;5 (flll u .. t .. fa ... th .. p,t ,n the pla� .. ... tructuro> 

.. I: H'nl. ... on 1::). 

A ... "'Qnd .... v obJ81:t;VE "'" • •  " .. mln .. t,on of the oollen '·"I:ord .. Of 

... mple s8qu.n�es from thO/ dO/Posits of I:E .... a�. f .. atur.s to id .. "tify 

Th. po l l ."" 

.p .. cl:r ... pr .. s .. nt no 1:1 ..... r "vld&nl:� of t�rr"C8 .nt'qu1t". tnc:;ugn tne

d�POf>1ts of loc u. lA s .. �'" I,ke-lv to h."'01 b" .. n l.i1d dO<-ln at .. I.lmo> 

d • .fferOlnt: from tn.t of the d.posits s .. molEel lit 10I:u. �. Loco .. l 

o"''' .. '·.or ...... r,t .. 1ton of Le9LLminolO;o8-tyP" ooll .. r, .. t locu. If. and tl1lE 

Ol:l:u ....... nce of m;O':8 .. nd �t ... nObotil.nll: poll�n 1n tl101 low .. r .. ;omol�� o. 

locus ::' d�po.lts suoo.st .. thE tErr .. c ... f o r  •• a.r . .. �tl·.·lt, arE .. "'�.ICh 

mOlY haVE SOffLii rEI .. tlonship to .ctIV.tt .... undErt .. l.,n In c .. r�monl .. l 

room. a10 H.nl..or •• �ut tn .. <::;;;1: .. � ... e Ih';o,_al:ll .. Tor stud, ;E ,&r too 

.",.11 to .. �;o"" n� the ' ... ue or�p.rlv. 

F'o:l .", conc.nt .... t'on "'dIu .. " In 1;1,,, tErr .. ,,-", .... 'npl .. � r,." .. harpl. 

abo .... thE !I - 10 0;;'" d<>pth. wh;o;;h :s the 1,,·, .. 1 .. l ",hlo;;h thi! bE ... of 



• 

ttl .. t ........... C� ..... 1 1 5  0::,,1.1" . Ttl l �  , . ConSISt'tnt: ")1;:n • SClm.rl O  , n  wn.en 

to "'OI." ' '''I � ''  .. rowth ""ndllIO"" for m ' '' � 5;  """'m;,, ... l . o n  dur-Ir,,, t I ,  .. 50,..- , no 

d"'-OU<lht .ea50n. 

bOlla .. :::,� C�, tnrouqhout tn� .,,, t i r E  v"cl! CO" .. tr-uctlon ",1 U-,f, l<:, roo"" 

woul d Iller .. '"<:.I ,,,t ... .-e i n  t h  .. lli'vEI w t'> l c n  would toileam", ..,ar,;, enou"!, '"00'1 

Imc ... ",h to 1I.,...Ve ",-opl .. "t. ( .... ,�Q. 401'" .. " .. mple . .... 0 .... ..-" .. 55" F .  lor-

aet"1II1n .. t. On, . Growtr, would ",110" tne , ..- rool" to ...... "'n tn", Olir/I, .. n<mt 

me)} "ture l e I/Ell soem b .. fo .... th" End of U". sor, n.:, .eason . w h i c h  would 

iH'SU"" 1,,.',...III,,.t wEl l  bllfQre Earl" ."nl .... frobtii. 
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