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AB~TRAl.T, A tkh ,<<=,,;'1 ""<b",, faun. from ,i>< ",<WI "'1' J<po>i, orraluh fuosil
C." "0 T.hh H ill , S"u,h l,l, od, N"" a.bod, i, d.=ibN. IUJlocarbon >ge' on mm
bo<= h,,,,l<t th" ",,,,, of ><d ;men",,;on in ,h..i" ,,,betw""n 11 J6 1....J I I 35. ''C y"
Ill' F~'l"f"'7"l""noUk< "' .. in ,he la«Ghci ,] mo.t f. Wl. ,h., pred.>«' ,h, """" of .di_
""nwinn '" ,he ,it<, hu. w.. . h", m in younj\<' f.un"". 1M mo.tAn• ...,"'p'"'" "'''JOn..is
w.. p"""" in tI>< I... " Gbci'] faun... _II [hroughou' ,he H" k.:<",. A touI of 1633bon'"
from 15 ' p«iC's ofhirJ, .nd . fu"htr 895 bon'" of 154 i"di'iduili of V<rt<l><.."'oth" 'b.n
hird, (rw<> 'p«iC's offrog, 0 '" tU""', ,h"", li",rJ" ' W<J h,,,, .nd • rn ) W<re id<n'ihcd in
,i>< "',,] r<oo,,<'N f.un • . A "'.U.pre"'.....,.j I"'"i,] ""I""n of H.-'. ..g!< (H" '1"t"",,,
""",,,,) of L". t;1""w .ge had "", re ."h,i,;'. U",,"u.Jly . m....1'p<cim<n' ofF~'J"P"'7"
""'Ie morphnlogic.Jly di'gn"teJ .. F t""Midn, .nd confinnN .. . " ,h by m;,,,,bo,,d,i. 1
DNA .,,;1y,i, . Th, moll"",." " un.>. ""n,.inN ,,"0 "I...,i", 'mgIohi'K hydrohi;J,; .nd
19,.... of l" ,d ",';!s. \Vhil< ,h<re i, li,, 1< dung<in <p«;" di""..ity betw«n low" . nd
"PI"" ta.,...., ,h<" >te marl=! d u ng<' in ",I..,,, . h" nd' n<e of",me t,,,. ,h" , uggett ,he
' n,iron""", "' .. d" n- ,n ,ho ...,Iy ,,,d m" I<1 le Hol,.,<n<,h.n i' w» in me Lo,e HoIoc<n<,

KEYIlU)( [)S, I..." ClxUl-Ho!o«n<, ....fo"n., "",," luK>, fo"na1 chang<,Takak" ro..; ]
C.."', 1.bb H;II, )'0;""" I'...,1, n<1 ,

Introduction
Takak"Hill i, .. poni" and morhk ""'g<~; ng<I<Va'ion;

ofl\(~I--'.Il~1 m ' h,' " . I;gn<d """h----so"m betw""n /..\o" ",b

in ,hel",",a" ll.y lowland.1Orhe <-", ....dT..bb V.JI<y '0

,h<w«,. Th< h.rJ <'Y".Jlin< ....tt.I<" ofOrdrniei.n 'g<, i,

hi¢. ly"","""ow. and ,upports <lI'emi"" and d«p "'.. 'Y"

«m~ V<rti<a1 <n,ranee 'hafn homoo) a" <ommon b ,u""

and vorr (",m . {"" mOl"" d«p '0 ,h< ' p«' ;><;ul.. 170 m

deep H.rwood, HoI<, i<><!fao impon..n, {o"il , i,., '",f"""

"'''''''' on T.bk.a Hill -"" '''''k'N to ,It".. <b" II"", On

<be g= i",Lnd"",I"" . nd ,hey >11,in k at ,I>< gt>ni,<_."...bl<

coob«. largo "'"' ofT....b Hill l""k "=nL\,."d '",

face ",« hm<r'""'" g,nml ly''''''K'N ro dolin<> m".,...,ing
" ",1< '<rIO of m<r«s in di, mrt<', Snil CO'"<' On ,h< \;0", i,

<bin, «p«wly '" On,he defOt<,,<d "'"', who.. ",b""""a1

>=n' I"" "f..,il io ."""N '" by ,he pr<s<""" offm«. lying
Onho« rock. 0' , hk,'] root """,",' of,,,,,,,~ring roc...

Wllh in ,he «nwning fo""" ""it. aJ< deep'" hUl g<ll<,illy

limes,o"" lar,," I""'",ud« "",tyWh"".

Fos.il .!<p<";" conw mns I,;rd ban", Iuv< h«n known

from T. k. k. Hill ~n<:< Owen (1883) dcKril><d tit< ryp< of
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F;g L 1.0<>,,,,,, ofT """I c.... in ,~"..,~~_, N.I.o n"",ria of SouthJdand, .how; "~ important ....by fo..jl ,i«o lfilkd , i",b j•

....;no~phi.; r.., '"W"~.nd 50.., H;w.w'l'6<J (SH60I.

A",,,,"'J.!"'J" 1"'''''''' now syoonymi«d in A. didiftmn"
(Ow.n). n,.. ond lho: I" er hj>tory of fossil di OOOV<'f}' on

Tahk.>. Hill .. d<=ib<dbyW"nhy & Hokhw.y (I~) . Fo<

.., intro<lu<bon ",.ho S"""'a1 ph)"i<;&! =ting, " ,ummuy of
,I>< 1..,< !'ki""""oe condi,ion.. ond ,umm"i", of mOO<nl
dj"",~, ~""IOon , on.d r. uno "fT"h k. H ill, the r«><kr"

aI"" ..ra mi '" W""hy 6: HoId.,..y (1994).

In mos, of m< <!<!I<,ib<,l f"",il ,i,<>,bor><> lu"" =u
mw.tod on ,f>c rocky!lo>r of ,h< """'. and ~rn< rally hav<

b«n "",,,.,ifi<ol surlio« b ,u= 11>< owldcpos;' in Pnda'o<
Cavehad. ,;ogle .Jcpo.i,aboo! 30 em d<q> <Y"a <.l rn'. bUI

OIha owl dcpos it> in H>wke> ea," :ond ""';ruru ""'''' illS[
<hallow(.~ <m deep) ",rf~ b "'r<>. lk<d"<>f<, f<=ilde;-»
iI' on Takab I Jillluv< g<r><,J iy 00' bc<n.bk to be<XCava<oJ



following ,,,,,ig,, p~ i< b lU"" . nd ,~ u, . f.un.t ~i"",y h"

,n. I. ", Ple;" """ne- I loloan<~... ooly f.e.,o ;n~=! fi" •

fow ...., m.inly nlOO (A,'« : O;nomj ,hifu"' ",, ) f",m • "n;«

of , .. l""" rr., n 'g<'S IWo"hy& Hold.w.y I 'J'J4J.n.~,,,,,

,b, J i"""",'Y of. , j« cont.;ning bo",_,;d. , ~"', ""' ;hed

.."j i"", n' ~ad ,~< rolOn,;>!,o p,,,,,iJ,, . ;gn;f"",n' lJ<W d"a
On,he f.un>! h;,roryofh b ka HiU. Th i'I"I"',d<.c,ih<> ,I.;

<xco'''",n, .nd faun. f,on, ,,,,,h • ~'" di""",..,.j in 19')8.

Sire description
The " '"', he~,,,, ulkd T.b,," "'"il Cave,;, I""",d;n

N.,h.ftKWbee..h fu",",' "" Tab"" Hill, ,hoo.an hour, Wollk

from m. ne..... = "" by4Wll vohKl< " 41" 01' .~2 , ~ oS,

In· ~1' 29 ,J"E ,,' N 2619'J.\ Ill-l, .. >1>ou, 800 01 a1ritude

(Fig I) , The " veen,,,n« i. in I , m>!1diam<rcr Ie. 10 01 )

dot;n, .. ,he f...., of. rody Ii"""",,,,, , lop<. The <n"an«: ..

about3 m by S ol;" pL.n wid,h a' ,I>< " ofa, <.oo ;, • IOn,

.....niaJ d ,op 10. Iloo, from ,I>< h""", ,ide. hom ,I.; in;,i. 1
Lmo:L ng.fIoor, ,he c.", floor.lupe>dnwn at ,hoo,J(l",~

,I>< W<>t rot .bou' S01 , ,I><n 'um, ab,up,ly ""flh...", ,,, and

oom;nU<> clown .lope fo, """",, 11 m. The I",,"g«"'" ..

>1>on' 3 mw~ and 10m h;gh .nd..,.j"",, ;n , il<ro aoou, 1

01 wKk bySm ~igh .. ,kf<x" "f the.,k'l"" A, th< ' ;m< offi ...

in"",iga,inn, rh, rod<f.dl .lop< ' '''m,no,ed nu,ofdayl'gh, in
, bo",-oovcK<l, SOl, , ;lty &.." >1>0" , 2 01 "';dcand 3 m long,

upon " 'hichw.,<t dr;pf"'d from. ri"n« ;n 11>< roof (Fig 2),

The w"n d"ined from m, ,i",," . b.,lraS';n" 'h< ..,II On

,h< '"I< H, ,;d, of,h,ch"" be" Th;, h" k .... o«n ,o <xrrnd

down 'hrough d ;m,m fOl " le= SlXI .'01.
Jnhn I'm"",n .00 Allh ..< Ft=man di""""..,.j ,It<

" m: in /lugu.. 1'J"JA wh;l, ,hey ""'" p""'f""-~mg for "''''''
;n the ro"",ed b", "'e> IOU,ft nf ,he ro.in n", J >ero"

T.bb Hill. r"llo..;ng On' """,c=.ful ." moft "" Ii,, ;n
199'!,Jnho I'o',,,,on , Anhur Free",." , ••d THW ",Ioe,,,ed

,he ca"" on 8 AuS"" I?'J"! . nd rn.:,,\.:«1 • n" "e ,n it. lIron
in;,;,,]<Umin" ioo, ,he po<<mial, jgnifKoanu, " f ,h<,;" <Va>

im,n«! ;..d y 'pp,,,n' , .. i, ..... m. ri"" THW Iud ><en on

T....b H,1t ",he", • •Iop<f",m , ....."i,a1 ....~ ' '' ' ", ncr kd

.h« • .hnn J;"an«: 'n . fl" floot00 wh;,'h bon<> .nd hn<

"'-'<!;"><n"lud >u:umul"ed. I);fh;l< tho moa acenmulation
IS'" imp",,, i,,,, w;,h I""rlul" eigh, individuili 'l'jlli"<n' in

,he 2 by 3 m fl" " eo (F;g2 ), <he dra ilUS< hoi, On ,h", "U<

Id, «VU1al. ' ;gll;ri",n, depth of ptJt<n'ially" ",iried .."ji_

m,n" ..",. " r;ng " "" ""'0.
So"", of ,h< b<>n", flOm ,he ...rfa« of ,he rudf,jI

<1<1'" IS'''' ",11«:<<<1, .. ,heoe wnukJ Iikdy be "'mpled On

Fig 2. r hon>gnoph of th< ,it< of ,h", ""'''''''''' In T>hI<.I i'oooil
Co. ft" L1 from S<j=< IA Iud b«n «moo«! . 11>< t.u ~.....

""''"' "" ,h<.~ clown ""' , I\>o"d '0 """,;Un L1
oedi"",o" ,,, 300 mm d<p-<h i, <leorly o. ,ho l<ft;." bqnnd
th, "",,,,«i "'" wi'" • o,·_W.'- ,ih",,,,,,,, I"'kin~ up
om of iI. S<j..... 1B '.""'mr....... "," hollow "" roo; to th< no<>

D;-...u pd_ H......., ,"" .., d nth" 00.... ",m id<of th<
<=",,"'" ""l< l<ft i . " ,",11>< "P' ~ ..."ndcd 10 ,m,

....b.eq<><n. ,rip<, Of I"n:iru lar im<t"" '0'01< bones of rwo

;nd;,id""I, of I'<!<)' ,m. 1I J"" .dul, £' '''P''''JX t""""Uk.

(0..-<n). Th<y'O'Or< ,h, ' ;z.< of £u.,.pt"J"f'1t'"'J'K' Hot,,,,,

. nd " f an indivldual ,h" T HW Iud p""'",,,,,ly IO..nd ;n

K;U,,,," c.,. (Won hy ['J"J2). Ob.e<Ve<l ..,d left;n ,;... on

m. ,lope '0'0'" bo"", of an '-''''''''' '''1''"1'' dUJ;P""u in.n
aIoov, .. <he tup of <he >lope...><I I:.-tn.;,. of ......., ;nd;vi<! uaI lJi

""",u"""dL~"",Ji.H 10"". ) nut <he b"", of ,I>< ,lope.

Methods
The~" .... """",..edon ,I>< f" lk"';og d"... /lpp ro, ;ou t<

numbe"of~ ofoed;""", bken'r< I;"'ed, ..,um;ng<><h

;, .h<"" 1~ kg. .I,bougo .. ,,,,,,im,, two ,m .l ln b.p would



,n ....1",. h........... co.rritd. ~...,.....-d Iomil• ..a<h .. """

hoo><>......, ..or. '0 .... a<di......, I.-i iod""tnl.

8~ 1m . m il'. J""n ......,0 . Anh", f""""",.
.~ Iva, ...d R<ooi< ...d T Iva. IIonco foom ,I><
rodfd olopt......, collcacd otod _ d<fi .....on ....

olopt by "f'<.

l llol-do lOOll,mw.)t-wll"' ..u.- Mlood

Moo..... <>doa <>Olloco<d """' ''''' 1moidrJ
.... mdf.oII. ""P< in ...,. whco< .... .-.....u bry~ 'J"

.... foIond. Aloo, ......,~ r-. 0Ufbc< '>0

mOIlin .... 1..0 o<of ~ """"" .... Il. .......,
• ~boo<. A l .. br0.)m.........p ....

-'" .n (Sqo- lid ... dow .... lid. .t-wd looIl of

.........._ .... ldil!ocins.. I, ) ..aL
s..n-- £mao u,... I ......... ...,. _ d. lh<ouP
.... .....-.IoIl~1 (Lll f..- hoI< ....
ldioidrof ....~__ l l uoL LI ..-..

-"" """diolo hooono fn.w. AI _ oJ... .....
_ inoo ,... ... olopt of ....

~ ( 01"'""-.-.cd t..-J.
ISAtoftI1OOlL THW.JoIon ""'N'''' R--y _ K.a.

""" ... "'- _ 11-... '4I>nh,.. _ """"'" f,u =
Wi_ fmao....,.... 2 in _100 lAd Ia)-200 _.pc.
r-..~IA_loog<dw= I Ln.. a doo........

.............. "''Yoilint p<'1 do,. F- """,,,,_.....boo.

............_ ole. lOll b,.1OO__mod<b<Ion. 200

_ d<p<h dow ..... _ cd _ ........ II 'iOO ...... dop<h.

n.. ....'"' -..,....J<d .. )00 br 'iOO .,.j )00 ......

do<p in dw rich< I..lf01 <;qo.... l Ao "" ad>-
..... -dpiodin = __i-........ .Iup<.1hio_

~ . ................I<d"""'-oIA '; ,,, ..,,...
_ fmao whdt. nn" ,01 ..."j I f<oo ....t. llbiounuo ..

-.dwft ...lIO _ n.. ....... _
~, wdI po_ 1 (Id o<d....... j.

28 lol>y 200C1. lrIW, T io. eo.- John R>oJu.d... . nd
HomD.b Md .....hLw ..,.nd<d ,I>< ,,, I m'

,.;I h 01 U k . '>0 mm d«pJ fn ~p.l>1< 18.

l low<v<t. ""'" '" liN . ... 'n 18 ""omdiAJ '0 """" }OO
mm f""" ,I>< 1m ....11 of ,I>< "..'......"'1'....,...1 ,1& d...ill-
• f<.uuJ< ....hin wh..h ..""""onIo\.o,«I vrl i u of U

_I< """"""..I ,.. }OO tnm d«p "; Ihnu, n inS U

5<,hm<n".1.... ftwi l. in .sq "'1< III ino.I..JnI n,or,,""""uC
IJ. ......" -;,,""* . ",10, " .."J.cr,M, .od ,I>< ..mi·

."i""I.,..1 ........ of on "'..... . /..,." ' j> _/0 ", id>...
i, ......... ., nly.., olJIM.-uI.L"" "''''' on tI.. .oi, II.. t...
mO;! "urnY< Ih<r< (. ,gl" bog> ...l",,,,,,,).

n Augo.. lOOO. mw.T..".. A"'" N."m, .............
do", \1('........ Jim >tidCo<y 1'>1 A.o",n Wnnhy..-

U¥>IO..I ,1& "'" ofl1 fromSq""" 1B. 6ndinp do, No. in

.....drn_bnr"'.. -3'iO m lIoncoof. tinp. kiwi ....

><.1tm<doftroug. .... ......... 3SO rkptb oft l wd.immb

in tIa rn>tion fn""",. OO<Ifirtnins tho t>l»<n2Uono ...... on

.... tho,d>oo<..di n.. 'ioO---l'iOMtn

<kpdI~ofU ,," JIrom..Jioo.- ....... .u.;...,..
,"",".-r of Squ>r< 11I l<:. 10 "'"lI'-'"-J.

3 Sopo"'-~. lrIW. Dion Rido>rdo. JohII ""'
A1ioon PiddOni"" Jolon Ridwdo ......_01 SqooM< IA
ff<lGll l )O-}OO ........... ,...-Jydooo.. mSOO_........J ....

.-.b_ thor>dioatbon.-Wd..... 12.000,.....

had -dr'-- ~ o<d (e. 10 t..p _I; _'I.

n N.. , ..... ,~. lrIW ...l T....e- .....w ...
dw """'- boo<.-. do. oW- Iulf01~ lAo~
• rod:f.oIlo- 600--700 ...... _ .... b<-. on

.... s.:.", (0:.ba i ,

2) No aib" lOOll, TlfW. T.......C'O" T...,. b .

MJ.<Hooibdol...:l"""Ra.nk~.-.bon ...
....~__-lOoI _ ........ .= d",,311

boft<,o '" ........ (0:. 10 __I.

7 Otu"ol>t • .zooo. TlfW. MIlL Hodlidd. ...IT....,.,,,-

bhds<-~tIa~of~lA&II .......
Idi .... _ m .... rodt6ll -. No """'"' _

","lid in til;" ...,., """"" • -..... "w ,,01 "-
"""""P .....do. .......~ ...n duo tIa~
oIop<. An r-... _ •...-..1on .... otipt.aI ft>dt&U
s.- , 100 , ...11 in Sq..-IA ......

looIl d tIa ""~~ (0:. ...-linaDt1.

') 0.. " obe• .zooo.THW;Jo"" """ _ ,,....JAI.-. M'-:I
......dod SqIoar< IA"" tIa . ,by 300 IIIID ""kh.~

from LI ..... w""'" N. "'" &om. 'ioO---r;oo _ I"" ....
.... .10:.- 3 m up.... oIup< oI... -..d

from io. An..Wno iOuBd on tho " lhoo- in

<hio """" n..~ It- ...m><\<d 5qo>.u< IA

........10 ......., "'10 ''''' 01 .... <I>I1"""" .Iup< by<.

JOO mm. hu, _ fntInd in ,he- IoJldy""io

rn.tti&. AU bo...I >«1im<n,. in<d f.". Ji«inll-11>< laoo

of .... K<1i"""" in Sqo.un: 18 au..,"" from Jl)(l..)OO

mm dt-pth. ...d tht ""'" hon<o lying,," ,I>< onginol ll<. .. in
Ih.. .... coIk<;ted . (ldi .;Vt, !>op of >aI"...n' """"'" 6..
fo,u", h..,ling. ". .u bog> ...lim.... ,...." hom., )

27 O.U........ 2000, lrIW. G.,in Utly. .....lJ.... Ton,./I5<'

nm '" ",,,irV< ,h. l-t "f ,I>< ..,jim<m ..>d ,h e "l.,ipn><n,



,,=I 1(" "",,,,i ng [h< , luf[ . nd h>< 'h< nc..... in" , Sin""

' ne p=,,,u, [rip, J'ip ",.,,, hod ",od<d [he =iimen[ in

,he f""e or ,he "" ,,,u« ~op< a Ii" l< b<yund <he lim;[ " f
, n<p,,,,,i,,,,, n "",,0n, npc»i ng. 1""1<':< ..we f, mu, ,nd

,ibio,mu~ F" " h" «c.,,,,ion """ltod in [he d,,,,,,,,,,')' of

",,~. =>Om""""'" and ....",;',ed ph. bn g", ,h.. haJ

b«n [<>pped behind a rode F,ve h..p of ..,dime", ""''''

", ,,ied !xX"" (l~";ng ,1= f",,,, I'50-JOO n,,,, in Sq""",

l B ,,,,J,<dl. W,n'"," f"'m 'he n "",.,;o" fa« in ,~"".

,m,« ,I"pc left lying 0" ,h" Aoo'of , h. exca,,,ion ,ho"k!

be pr<>=>ed ,f , he >.i", i, funh", in",.,ill""J.

All of ,he =li m"'" (",me 68 bag> ot c 1020 4V
"'mO"Cd from the cove "'" b.:Ickp.:lcked fo' ,nho," h..ck

[0 , h. ......id e>, ""d 1.[", w;osh<d [hrough 6 mm ""d 2 mm

<i"'t>,Thc>;"",d .<din",n" """" [f.", ';,-<!,i<d. nJ all000<>

h""d_pid'<d byT H W fmm [hom. W,,,,,,,,,, ""'"' . p" ..J ,

""I"",n .. a ,im" in "a)" ~> ,h., . 11 gu in' ""'" "'P'"t«I
,,, (""ili..« Wo" d«e<tiun. All ft,..il ho"", a", co"log"«!

,n 'h" M""""m ofN"", Ze.bnd Te I>, p, Tong> !<'W>. wi[hin

rh, '"'''' MN Z S.}8942-38'144, .\8981. 38988_390 17 ,

39O'l7_3908 8. md 39 161-39270.

S. mpl", of , h. >«Iim<"" .. 'a';ous depth, in ,h.

«c",-" ion "'<'" [.... n , od fi" ,.arJ<d '" Dr II.tm McGk,,,,,,

" ""dea"', l incoln. fo' pnll"" . oal",i,. U" f"'tun"dy. I"~_

I"",." o"ly po=rv«I .d<qowd y "no" gh 1(,. cou n' ing in

Loy<r I ••nd i' "'" dom io"ed hy rim" "nd bm:b . nd 'hu,

","<e<' ,h , "'<>o1«n vcgC1:";"" (pc" , comm.. M. Mc<.;lon<

II Or,obc. 200 I).

Si. m mpc»it, >amph of "'oil""" "" r< fmmro by
"",a1pm"ioo of , h, lll f'o m =i im<n' ..",pl", from • nn~.

of depth, below [I-.< p"""'" .."ji mem . urf""" i" Takak.. F"",i l

(:."".TI", .. Iu,< ,I-.< foll"",il\ ~ Mu«um of Nev.' Zubnd ,,._

,int, numbo" N26200001 (0-5(1 mm). N!6200002 ('50- 15(1

mOll. !'I262(I0003 (l ~0-300 mml. N! 620(l0Il4 (31~1--SO(I

mm). N2(,200005 (4';0-~~0 mm l. N 26200006 (5OIJ--6OEl

m",). Moll""" we« n,<><,«1 from ,he dtlcd bulk sedim,o,

from whim bo" ", hul ,"r<roy b«n ",,,ed by DR.

Each o«!im<nt ,,"mpk "''' ",akrd for a fe,. hoo" in

"'''« in • pl",ic bock«. and then~mlv 'l\i"" <d. Fk."i n~
m",ri.! I""", dy ,hell.) w,", dea.n<ro ov<' ,h. lip of [n. hock·

et in'" a 3 mm me", ,;. v< . b<,v< • 0.5 mm m", h ,in-", Aft"

tho shol l. ""r< ><p>,.,«1 a"d "'" "ide. [he "" n,ioil\g n,od

"' ., ",,,h«l ' hmugh the '-'m" ,,",u ,;.."', "-;,h in"',m," "n '

"' Olel fInw umil.lJ lumpsof mud had d',in'''lI ,,'<d. M,,"";.J

til .. did no, 11",,[ ",os pU' <d i".n obl",,~ pl",ic 'tay "nd
d'ied, , ,,d ,hd l, "' ,,'" ",ttoil from;' by hmd by D R ,.;, h

" orkh,lI IW«W'. All ,,,..1, Imm =n k-vd ,..-." m mhin<d.

d.i,d il",ruu~ly. ,h"n Klcn' ih«! to 'I""'''' level

Abb reviation s and definitions
N<w Zu1>" d in" i[o,ioo~ MN Z. Mu"'um "fSew 7.e.l>oJ

1<J>.f"I To"prew>, W<lIin~lOn{fo,m«ly N"io".J Mwewn

of New I.,,,bnd .nd Dom inion Mo><Um),

MNI Im;nim"m "10m"'" of indIViduaJ, ) w"' del«'

m,ned for ""h ' ..on., <;1m ,i« from ,he m"" f"' qu"'"

>l«h .1d emon' (m...imum of leh or rir.n, .id, <>oly) in ,h,

"" " pie. In ,!,<"ie< l , ,,~ vv •n" m"'" of bon«/M NI r<p«

."",«l hyrh.c .....pIc.ln ",om" ;"'t..,,,,, 'x ~ """",n,ed and i,

kf, ,, ,,',",hil. the""'''' i" ' I"''''" '' ,.J"" f", Y"JC1ennincd.
If ,• •, Ii o=i, ;f mun, mo", ,h. n ,1.< "Uml-.<, g,V<n

Skd<tJ <kmeo" . od ",scrip,i"" ""orn ud (may be
>.inguL.rn.- plor.t., approp,ia" ):""', >c<uhub, pm ofpd.
,.;~ cme. CO'P''',><f=rp''" cor.cor:troid, cr"". cnoium' fem.

~"r. fib, fib"l>; rug, fragm",,, fur. furrul" hum , h um,ru~

imm. imm,m~ iuv, i""" nilc; M, manU> phabn" mand ,

"", o" ,hl<, pd . pcl"<: ph.J. ph, l.ng<: pm. , pmn",ll., q"..J.

q....l..." , nul, . ad;w, , ","""",m: "'-'I'> >capul", nem.

"<mum, ,m[, ......"',"' ",; " . ,ib;"'." ,,<: >tid Y<'ft. ve'-
,<b,.. 1X'},<n !i" ing mm t i>!, bon'" = ",,",,,,m,,, id,n,i!i<d.

., leh Il) or .i~h[ (RI d,ment>, l o' R prdl«J hjt 'p', ..., or

'd' ;ndicate> 'prox;mal', ·,h>li'. or 'Jj,,,)' pm uf [I-.: .km"",

<g. pR kmur """n, ,he prmim.J pm of. , igh, f<mu.,

Measurements
M",,,, ,,,m<n,, ""'''' m>d< '0 0.01 mOl with TE-SA<!l d ial

callipcr" and r",, "d«l [00,I mm.

Identi fica tion
Boo'" ,,,,r. id.o,i6od by rnw Wh.n n<=<o.uy, mmp";'

""" ,.,ere ",.d, "",h """'"[ "f"""". m>t<riJ. ,'" p"" '"u'!y
v.Jid"ed f""il m". ,;'I, held in ";,1.., ,h. MNZ. OfTHIX'

",f<",o"" coll", io",. Mollusc> ....,,,, id'mifi«l hjt DR "' i,h

rrt<r<l\<C 10 ' pccimcn> ;n [h, MNl coll""'ion',

Nomenclature
Th< n"m<nd . ," ", ..,J bi~Iu:, '",m",,'y of bird< ad""",ed

in til , Cht-ckH" ofJ1u Binh ofN<'1/) bo""J n"rbo" 1990 1
., mooifi«! by Hold.",ay" oL (2001 ) is fo!k>wcd. Moll"",

"om,nd.",", follow< SPCOC<f ".L (in p= )

Anatom;c.J ""mend""r<folk"'" IL.w"d "<l1. (] 993).
wi,h Engl;sh ,..",b,i" ", """d oJ"" th< fi", ",f.",o«.
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The goool"t' i' ,j !"" ind, ",~=l ~, h, « . « ; Hoi<>=><

bcginnin~., 10 000 "C y" III', ,I>< tim< ,in« ,I>< "'d of

' h< "'.., '«en, cold "'t:<' ,I>< 0.,,, (;I"""Mn. 'h< "'0"
r«< n, Now Z<.l>nJ ~l""ialion , ,..hieh 1..t<J fmm , bon'

70 ooo ,~ 15 000 " C y" III'. I! i. bm.Ji, «jui,·.!<o, '0
' ho Wis<~n.in,,,,_W,".h,,,li." Ot hh,i "" O,)Wn i'o 'Of'<

><ages 4 -2 , Th< La" GI""ia1 M""imum {LGM) i. u k,,,, ..

' h< !""ind from c. 2j 000 m 15000 "C y" liP, , nd <11<

La,<<';10,,,1n<rmimlio~ I I i, ,h< p<riod of~id dim><ic

. nd ¥<g<",ion.l eh, ng, heom 15 000 '0 10 000 ''C yn III'

(<g , N<wnlum "al. 1999),Th"", divi' ion' """or.-dlm ch<

m. jo, '1',«><1" of v'g<l>l'On h'.' wy 'hm do« "'" of tho

« rrn A' ''''""n (SUU "< 1978), ""'ieh cov<",l1 'h< , im<

ftum 14 llO(1 Y"'''~' 'h<1''''"''0'.

Radiocarbon daring
R..J i"""roon dOling "fbone> w., Gon< byth< R.fr<, Lal>.:>

"" "'y of ,I>< In." ' '' t< "f (; " ,1"11;<>1. na Nucl"" Sc",ne"

.. L.w<, Hu tt . Th , .m-f""" of .11~pl", ""'"..' d""'md<d

lU"''''",. mtf... <<o>"i"l" ."J J i" . no< ",,,, . in;ng ""'1'1<

" .. ,hen eru<hOO ,~J ,;..00 '0 <450 ~m. ,I><" J <mi"<l_

>lid in 0 ,5 M Hd whil<"i,..,J .. roum '.m!",'al U'" h
1 h 10 <lU r><f ,h< CQllolg<~ . The coJbg<n 10,. ,hon gol..i.

nised in 001 MHO und<' N," 9<YC for ' minimum

of 16 hours, The g,L" in f'>c,ion 10.. "" mbu,,,,d, ,nJ rh<

CO, 10" «<Iu«d '0 ' glaphit< ,"'get >od d m d u~ng >c.

ed<...", m", ' p«'mm<l'y tAMS). lJ"", ,t<' '<J"'fl<d,.

e" "V<nti" " ..J r"" i"",roon ' g"',~ on ,I>< Libby1YI of

156~ y", "o W"«.1«1 f,,, ><c"",' ,·, ri.,ion. in yom bdQr<

ptnen' (' 'C y' Bp), wh, ,,, p,...,n' i, n 195D. Th< 1Wi""

R.Ji"""bun L. 1",,,lU',·, u.;n~ ,I.. nHm """',, ' . v'; l. bl<

«,,,mi,,] biJ«:",bl coI ib" ,",n (un'< , p",vidOO coIih,.." d

d.,eo in coI<nd.. ,..,." before p""",n, lG\L BP) wi,hin rho

pre", n, ulibr..ion " ngo,

Results
Site taphonomy

M" " "",ib ;" T.hl.. F"",;IC,V< h"", p;,f>ll " rigin, "' i,h

;" di,j,J"..J, h.v ing f..Jl", dmvn ,h<<n".n« ,h . f, ,,,d ,bon

!><en '''pp«! in , he ",v• . 1'1>< f' un, ;, ,h"., ch." ,t<ri..-.!

by Ai~h,k;, bin!. ouch ., , ..io", n,o.>, lOwi lAp"?,, ' pp.),

bhpo 15"'1(01" b./miptil"' l, 'M ..,mbhi"j,J""'''~ Th<
w s<o« of gr<er",i, k frxt Uf<'J indic1l<' <ho l,nS,h of ,h<

f.11 in'" ,I>< ""'.., w.. ;n",iIici<nt '" b«<>k ,h , log bon'" of
"'y of ,h< mo> in tho , i« . 1'1>< p.-=n« of , n i"di'idu>l

H....,·, <agio1H4~;, m""",)'''~'''.. ,l,., ,h ~ <>gl. ""
1"«<1 into ,h< co'. by tho p,,,,,,ne<uf , "'0' ,,,pp<d in ,I",

GO,..•nd h.ving !W<"'j'<'<! d"..-n in'" tho "'V< w .. un"ble

", ecepe- A, ,h< ,im< of i" <n'r,!,,,,,,n' in ,h , 1.." GI""ill,

fi,,,,, pmb..hly did m" S""'" ..""nd ,h< "",. """..,ee ,,,J

mo, ".pp<d wi,h,n would h. v<h«n , i" bl<lion' ,I>< , i,

The f.<t ,h" n..ny uf ,h< bo""" " f ' m.ll ' peei",

,u,h ,. p-.mk« .. le",."",,"pI,,,. spp.) , '''Ulh Iobnd robin

(I'moi ea a.if'ali,), bdlbit<l (Amho,." ,","m.",I, brown

a«p<' L~I.bo"" """""","'"",,,,1, ",.",hi,i"id Wt<'n" ' ''d

bm 1M,!t..i"" ' 1'1',), ci' hor l,...... gr<er",ick f'>rnlr<s or n<

dig" tol '",~,in",<l<g"""iOOi""", ,I." ,h<y w<'" dq>o,i,<d

by.n .v"n pfed.,'m (f" f <umpk, >oX Wonhy 2(01). n.o..
""'" """" l"incip>lp"'Yuf4 "p,'ng""I(~ "jj,ifi;c;"')

., "fhet ,i,.. on 1', 66 Hill (Worthy & H,~d.w.y 19')4,

1??6) ..Id ,hi>.".1 i> "'>Um<J ,,, b<,he p,<d.tm ""I",,,,ihk

fOf thep""",n« of <he bon<s of mOSl of [hom inT>lub. p""jl

u ...... n.e 1'«s<nce of <",vi«, ' "d nKh.. in ,ho roof of the
ro",,,« I"""-gc would p,,,,,k!< <i,h" ' "i"bk rom[i"l'; Of

""" ing ,ile'. TI>< combin<d tlphooOmK ongin> of pitf.n."d

1'''''''''''' h.V< """ I,cd in , h<", I"ivoly d iv<l'< """mbl~e.

tl m,,,,~ ,h< firs' home' '" b< d<po>;,<d in ,h< coV<

w<:t< 'h ,,,,, "f s<>".-aI "'"• •nd 'h< H",,:, <ogle. which >c

,umuLo,..l on • ""illl R"", ;n the Ii,..] cl.""b<.. Th.y "''''

[h<o w<",h" OO ,-" J 100 ' " '" ,.,~,U> '"'S""" by .'P'''u",

10 ["mpling f ",,[ "nd d ,ippin~ W~'''', '' i, p."iro).,iy ,,<II

<bown by [he <>~I< bone<, b<-f"re buri,,] in d .y>. Tn< 1>0"",
0' p-m ' <IIm " f [h", W< f< witbin """i"", b<[w«n lim<>,,,,,e

hlock> W<'t<' ,,<II p r"",,,,<d. bu, if [hey protrl ,ded from [ho

Iloo, ,hey W<'o< book<n 0' d.mog<d. Th, <>gk <.,,,,,, ' ppa'
""Iy ",rn< '0 «>' n""r tho b.", of ,h<"",U>lI.Iop<'OO ;, i>

....id<n' ,h" .. i, J"'" mf".oJ i" I.g born" J ",pp«! down
b<f>V«n ,he lup; rock. tlu , >Upf><>,t<J rheb-.."., ui themckf>ll

<lope. n.e h",d, body,"" d wings droprOO 10 [h, A"", of<he
timl dumb<, .nd W<t<' .pr",d ,bolll by ,..mpling " f o,h<t

bi"" ' ndlo' W'''' , . nd ,he , un'iving 1"'" W'<re >II within

a m "", krwe<n 'h, Aoo' !>:>( k>. So, 10, <X1mpl<, only <he

l<fr, '"'" 9"'rt« "f ,h < <o~.. ,k,,11 .....p~ wbet<' i,

by in . ,n.ngl< b<"""'n mek>; tho "'" ....0< pl. ned off by

,r>n' plin~ ' nJ 0' 10"" flow>.

Excavation stratigraphy
Th< " "" igr>phy te'II<>l<JbyIk<"--"v>t.", ........... ' h"'" nui"

pluses '0 ro.. il d'po>i[ion in [h, "" mina! <h. mb<..TI>< fi,,,
10,. wh<n bon " w<re d'P""i'ed in [he h ,< pl<;,,,",<oe on

"""kf"I1I1"", '" , . 550-<>50 mOl tkprh in ,I>< ",,,,,,,,ion.



M. inly m", ."J ,ho ~'gl, bon", ,mv"", f,o m ,h i, ph"",

So,oIk, bo"" (nO., ",,,,b,,,,) h..cl p<"" ,.,od ,I., rod", 1("

.t.,", 200 mm, bu' b<lowlhi, !<vol ,her< w a> n,i ,h" ,i i,

"," bon~, b<-.o ,he ,"".. .

.~ndly, l ~;,<r 2, com['<"<"l of gr'y 'il<y d.,.,. 'n 

""~ 'p<>l ,he nx,k, .n J bon'" on lh, "ld ll<>nf in lam",,,«1

><d im~n" ,hot .." ndod '0 wi,hin SO mm "I' 'h, ,,,.-f..c,.
Ile<.u>< of ,I", , i", of 'h , bo" '" .od of ,he t<:><k d,,", ,Ix:

><dl""'n' fno'" SlKJ mm n, ,I.<k" ....., «c>v.l«i au ,,"" , I"

an.dfim ,,, d<,«~ b unolch.ng< , ,he ''It ofL! w'"' ",,,,,..,,d

In 'pi", whichW<r< ,m,II'-",",,«I in,o ,he"";,, 10-1 SO mm.

1SO-.'IOO "'m, ' nd 300-SOOmm. Th"" .;I' yd , ;' ><d i"", n"

h,v< Of! oI1o";" hon,,,» migi n, h,vins boon w"hod inm ,he

COv< from ,h< und oh.we. SimH" ,11" con I>< """''''00 in

",u" '"nn<l, on ,he gro""d ",,r,,,, in ,I>< Iur-., .oo.-. ,1<
"'''''. S."",01 ••~, "I' ot,iL"l.,oo bo"" ""'''' fo",..1 in ,hi>
u;~, ind uding [h, A d,,1<jmniJ " SOO mm d"l' ,h, ",d "'

Ar"'''';, foo' " ,W(I_500 mm on [h, ,dgeof [h, '''''''" ion.

Th, Llllcr i. pr<>"moo '0 h."" 1""><""00 ,he <l..y "'hi l, ,1><

bi[d wa> oli"" . nd so tho ,,:s[of ,he bi,d "ill I>< Iyi"g .bov, i[

in rho",,,ig..phi( "'1""""<: ' m.ndibl<wa>in [h, 5<1- 1SO

mm !<vel. l 'ho« fo" , i[ i. proi>.lbl' [h. 1[ho ""[ of Ibi> hi[d',

bon'" h, ou"ide [h, un of Squ.", IA & I ll .

T h, [hi,d ph.", ' '''0 1<<<1 in SO mm of fri>ble «d

b,own 'il" b<ing d, po.i [ed [0 f<>rm Ll. 1'h<>c oed im,n"

,h<n g, inod , IU,.d<on. ,"J w"h<J ,u.-f.oco by w,,,,d np

ping on ' hom '<c<j>' wh'r< ' h, w"or d" i",d ou' of ,Ix:
<b.mbe, dQWl1 'h< l<f' w.lI , H,,,. hoi, fi,,,,,«1 d<ep ;n'"

1-,,)"', 2 >«l,m,nt< ,h" I"" w.. mmtly b""k_bll«l with

La"",l oedimen!>,1h<", LoY'" 1 ><d imon!> H< ;nl<'1'''''od

.. b<i"gof. u" ",h,I.<,,,,,,,-,o';gi" '-' ,I.< in",lubk ""'''n.n,,~

product! of Iime"on. fron' ,ho co>o "",f . nd woll!, S",n

def'<"i,;o" i, ",I,,,,,,, ly J ow, '},o~ ,h. .." i>depe"d""

00 "". il, ble moi""r<

Radiocarbon ages
Fi" " di"""bon "&" ""'l< " o,.; ned on bon", f'o m T,lolc.t
F",o\ C...., (T..hIo I).

1h< ),"""",lo;"ryx J;Jifi"''';, i" Ll ,h., w ""' ,ho l..,

n".. '" ,n'" ,h, ..""", i"n ,it< Iud, t>di"c"bon >ge of

1576.60 ,'(: y" BP INZA13547). Th, Di""m" ,,"""nN_
W"J'.' ,.,h"" bon" ,,,,ed on ,be bo,,"d..1)' 1><,,.,,,"," Ll

md U w.. 37M . 6O ''C y" Bp {NZA IJS48i. The,.{orc,

II w.. dep<>oi'ed UV<r the 1", <376 1 ''C y" BP, ,hough li,,1e

0' no ""din"", w.. depo>i'."j in tho I"" 1SOO yoo" , Th eA.

didifom:;J ' h" ~ ,,>cn[i>lly ,,,,i, uu ,OO " ';00 mm dop,h

.... 11 354,60 "C y" BP ( ~ZA 11614i. Tho £~'J"'pt"J"

f!"'"ei4n individu.1 ,h.. Loy on [h, box of dl<.."v"","

on dK'o'iginol rock floor wi'h ,I., e.gle ,kole'on ,nd o'h«

""'" ,""k ,,,,,, ""'" 12361.65 ''C y" BP 11>< po,;,ion uf the

I.,,,,,, Ul",o whiLh ,h~ J." 'wo d..", W<l< ,>b..m<d i"di"''' '

Ih., depo,i[ion d [h, grey d.,., ofll oomm.nc<d !>etw<en

12 361.nd 11 .J54 " C r»B?

Of ,he rwo ,m,1I1'.'J"I''''Yx indiv>J...b fOund on ' b<

n"U, 1I ,["p<. 0"< w"' ,d"I, ..nd tho n'bor ,,,0.,1"1,. [\o,h

w<te « p"",",«l m.aioly bykg b"n", wi,h """eh,,,,. " ....

..,..j ph.ilin~, oo,i",,.[,I, ,l""n'. A"«num, pn>b,blyof'ho

. d"J<, "' .. 1""'led at .'100-SOO mm d<l"h 'IO'in« ,h. CO""

wil l in rho ...""",ion , Th , . dul, hi«! ~v< . ,odioutho"

.go of 12 4S0,6';6 ''C )-T> 81' (NZA13267), Th;, d", ;,

"o" , i" , ,,, w!th pm , nf ,1,0, k l""n bcing I"""od" ",or

SOO mm dep ,h ;n the "'QOv"~, n" nd ;nd;"'t" 'h" bon"
On rhe, " ,f",-< of ,ho ",,-kfoll Jop< m uld I...", "11'" ' I.." " in~

from ,h. 1'''''''"' '0 ave, 12000 ''C ,'f> BP
Th • •upplem<n,,1)'d.... ob..io."j wi,h ,he "d io<,... ·

bon 'g" indie' I" ,h, bon" "'0« ><1)' "",II p[=o<J. Th,

p<,«n'>go,'oll,g,n " I",,, ,h., .. ngcd from 13 '0 3'1%,,,

high . nd "~,h,, ,.,;,h , he C,N " ti",. e f 2.ll__2.~ i"d i"""

,Iu[ [I.. ,.Ji...." l.<no 'W' '''' p,ob..bl, "" i,bk (S"If",d"

41 I')~~: S"lfotd ".l 1'19 I). Thi . , 'el)'~ p",••"""ion

in bo"" up '" U 000 "C y" BP i...",i bu,.bI< '" [h<,,,bl<

.nd cold dopo,i ,io.,.] onvironmon,. Wi[h no con n'<:rion 10

b",h« P""'&<" ,,, "'" ... ,i, mov<m,"' ,"d., ' he , it< i> in
fo"", ...bo", SOO m ol,;,nd<. i, ",,,,,Id h.,.., h.J , ",l.,;"ly

CO"".", "''''I''",u.. (p..",n uy ot.,,,, SoC) "'-d 01"" ho""
had ",nm", humi dity.

Molluscan fauna
T"",n'Y.n l", b od moll"" ,= ",-d rwo f,,,,hw"" 'p«i..

w<<< «corded flOm ,h, ", dim. n' "mpte. ro.krn f' om rII.
<=",iun io T.k,.. Fo"il Co.. (T, ble 2). xYorol ,.",,,

I n' ....n bu' u nd<$Clih<J. ,nd ;" m' ny """" fo"" po.rt of .

_peei.. ,umpl<> ... ;nd iL....l i" the following ' "wnom",

nul<. by DR,

Fami ly HYDROBIIDAE

Th< rwo ,peei" of f«,hw'le, ,n . it. in 1M Tak.b FosoiJ

Co" "mpl<>." bo,h membo" of ,ho glI>rro pod f.m 

;1.. Hyd",h,;d.., . Th, Opo.,~,~""" 'P«""""' """"hk 0.
'''''4 Po"d<t 1%6, bot diff." i" ,I." ,he "lo"« ,,,cb who~,

"" mol< " ..lJy <Un"'" ..,d rho .pi'" i, oli~dy toll<r ,t..n
'p«im,m of G, ca«4 from [ho fj-p< locoll<y (Gorgo em>:



48 7;'hing~. Num"", 14 (2003)

, ....). wh;"h ~ ,n , '''1'' '><' .,>o.,hm,n, ", ,he "orth on ,he

T.Lb "....if,..,J frum the RM.... R;"" , mu'p,n«. wh",h

.. ,h" lik<ly<x>'''' fo, ""' ''''' <n",,;ngT.J..ill f ,"';1,.,,,,,,.111<
•p;« i. high"" ;" 'p«imm, from ,h. lower b)'<r> (4'><J.-55(1

mm , nd SOO-600 mm).

Ho,,",ia i, cUIT<nrly known from 0"" 'p«"" in New

h. l.nd (H"""ia """,n,.,,.-;"-Oi"," 19<>6) from only ,he type

loc>lil)" (,he Riw.k. Ri.., «>u,&'o«) , The ,ingk 'p«imen

(",,,, ,o. upp<tmo>t 10)-'<, ,,( ,,, ,,,,>«Iimrn' diffm f",m opcci

m"", from ,h, R;w.... "'''''P'"", (MNZ) by be;ng I. 'P"

.oJ ;o h..ving ' ."""'''I',,, .n<!, weak hu' di"inct I"',ipheral

..,guLuioo.111< 1'"", 7..<>1..,Jh\'J ,o b;;d, 0", CUIT<ntlybeing

",vi..d 1M . H",... ;o p«pl.

Family PUNCTIDAE

Th< 'wo 'p«:im'n' id"n,ified .. P.,4!A.o"", ' p.• on< fmm
300--~00 mm ""d on. from 150) _~So) mm, d.....,ly""",mhl,

f,." ...o"," ''''''''0"; (S"t<,. 1917). ",,,,,,"lolly ' pecimen,
from H.wke·, c."".n"" by on .h, 1. .... Hill. lb",..,d

..,m, o,he, un&ocnb<d fI,,.aJ,,,,,,,,, 'p«:i".t< commonly

f"uod .. 10,,;1. ;n u,.. <otu"",~

Family CHAROI' IlJAE

Th. 'p«im"", of A!{"d;"'" ' p, A ""'uk! bt m".Jly ideo,i_

fied ., A~diJC><S f."'"'"'' (Pfeiff". 1857). Two ' [><Li<> of

. imil" 'Pl"""''''' have. ,,,an' p-opul" io n. on T,kak" Hill
(. nd """"","'), and i, is ye' ~nc""', wh"h if ei,h<t i,,t,
f."'nu",

Sp«im,o, of ,tlbuiiJC><S .•p. R .", ..,mmonly id<o,i_

fied ... AlwJi"us ",,,/Lt,,,, Pow.lI , 19. 1 in <-o1l«1;"n••
Will. which ,hey , ha« the ",",e , heqo,,«J col"u, pm",o.

• ci,cul.. whi,e u .... in ,he cen,,,, of ,he ha",. and , imibrl y

~ n\to"" tihl<r>. I100000r, cornp',ro '0 living' p«i"",,,, from
,I., «n' ....1 No"h hl.nd (i<, including ,ho typ< I"",lily).

h k. .. 1'..., ;1 Cov, "P"'imon••« ", uch 'm .lko< .,,<1 H",,,,.

wi,h mo", """,tiy,,,,,,d,ib.. They "" ,im;].. to 'I""'im,,,,,

f,om r:.,u"u but h." w",i'l<",I~ much eli" ." , ibk" 0"

,I., t<k<:>c""ch, /tll""i""" 'p, 1\ i, ",id"otly "nd"mi< '0 ,h.

T....'" H;II '«. and is pm of. '1""'"" complex,
AJJoJi",", 'f'. C i,. m,mber of, 'p«i<, romph thal

indude> AII""iJC><S ",11,. (G,.y. lHSOI. Simil.rly, Al/""llCW

' p. D i, p"tt ~f . ' 1"";." con'pb d,., inclod" A/~

",.uw"" (Pfeiffer, 18S7).

/tlbuii". , 'P ' Ewould ",u, 11y bt ident in. d .. /tll""i,·

CO" ,!anu"'''' (Hu,,,,n. 18831. wh;,h n.m< h.. oc.n "",J
fno At""'I",,, 'I""'i ",,,,,. wi,li.n ,Jult di,lft<t« of , bou, 3

", m, I'l""""<t, >1 1of th" known ' roOm, n•. ",I.", , h." ,he

typ< m"<tial and '''1''''YP'''. foon, m mpln ofund"",-ihed
' p«i", (C!;m" & UIhlfeid 1')")8)•

GMI"~ ,,,.ltia,,,, (SUI<t, 189 1) i, , v:u1.>bl< 'I""-'i",

..,J it ;, u"'-~rtain wh<th" thoT."'''' Fo"jl C:ov< 'p«ime",

fotm """ dy pm of ,hi, v"." i<>n. which ""m, mo« likely,
or a", . di" inc, unJ...,ib<d 'p«;"'.

Th, ,ingl< 'I"'ci",,,\ of F"m",.lln~ 'po f,,' m ,1.<

'''pOlO'' 1.)-'<, docs no' match well my known F"mm.l"u'
' p«:;". d"",ihed DO \tnd<><, ib<d.

Whit< ,he" we« no doorpre><n«I,b",n« typ< uxon

ch""go' bt,w«n Loy<' l . oJ L,yer 2 b.mpl... 2, 3, 4. and
5 in T,bl . 2). «b,i,. f""lU<n"-yda,, Ii" """"a1 ,=> ,hmo.d

m.,ked dung" bt"",.n ,.... I..y<" . Sp«.... ,I.., m,okdly
inc", ,,,,d in f""l uolK}" rhrough ,im. (from Lo)l<' 1 m Lo)-'<,

I) we« Albuii"", n. 'pp. A .oJ ll, er",Ili<mJ!", "",,,,,,,~;,

M.mJ.. '/<"""'.~I"" ""'''':ri. and Surma iN,Sp<..:i"
, h., ",., k«lly d",,,,,>«1 ;0 f""l u'lK}" 'hrou gh 'HI'" (from
LoY"2 '0 Lay« I) wm All""""', n . 'pp, C ao<l E. er,~I1",

~"f:"~""" Fn·",", t>ila"",",,,,, ,nd punc,id lL 'p. 50

Avifa una
A ,ot,,] ~f 163.l boo" tium lj 'f'<Cu" ofh;,-J, .no! . furthe,
89~ bone> of 1Yl indiviJu.lli of ~fleb" o,he, ,I."" bit<h

1""" 'pec"" of frog, on< ,,,,,,at,, ,h hurd, . twO b,;",

."d . ",I we« id<n,ifi«l itT '"" to,,1«cove,ed f,una from

TaIu'" N"" n , ...'" (T. ht< 3). Th;, d i"""ily i, a minimum, as
i , i, prob, bl. ,h.. pmk«" .nd wm" ();;-n'-""'" ' pp.) would

""I. have oc.o ",~""",",eJ by m"", rh." un< .pro... hu,
nO ' ''<fOpt was ""de ro det<,mine 'pec ies in th... go""" .

AI", ,he '>phonom ", f."""... Dn ""ny of ,he ,mall bo"",
indi,,,.. ,h ')' we« dq><><;'«1Iry·.n avionp~"o, f"<"'m«l

fO h,ve been ,I." laughing owl. " 'h;J, 'I'<'-'i.. a n ,hw Ii<
odd<d '0 ,he rod f,un • .

Idellrily o f the EU'Yapu ryx (axon

Th<_ in<!;vidu.1> idomified as hryap'''Yxt=noik> ,h"

"' '''' f"und 00 ,ho to<kf:>11 . Iop< IMNZ S3'1016. 3'lO17)
"'''''' unu.wJly "".I I (T,hl, 41. Whil, o n< _ ml>-odul,

io ",m, of ""ilia, ion, ,h" >dul, I,ngth of ,.... bon.. had

Ix<n "'ain«l,
n..c,onium """"..tedwi,h S3'1016..... tho£<,llnw;,'11

comhi"" ,,,,n of fear""," ,h.,cI..rlr idootify i, as E. t=

.oitkJ (Wo"hy 1'.1')2\, ,h.« ~ wid< gop botw«n the m Jl"

"",,,,,,, Ii> ,nd m·"" "uchal;, """"""'"' (lornhcloidol rid!"'):
vi<W«! d",..Jly, ,.... medial «Ige> of ,h. fis'" _1"'",4, a'"



",,;gIl, .nd divelgC . n,.,,-iody ,Iigh'ly {nm highlyCO"".Y< ),

"" wid,h betw""" ,I.<r-.!",,,,,hi,,,t; i, digh,ly~n,.,,,, ,h""

,h., hetwc<n ,he 0> "I"""'''; (no< ",..kcdly " ,); ,he ""''''''I
fM""p",-,J.,k .. ' '''''p", ,=1 'nd ,;,Igcd 'm",lI)C nei,h",

,he p",,,,i.,,,'''' c"'klt.<.... (which i, no, inA.",11 no, ,he

ct>.dyJ", txcjp;", I~ plO""de ",,,,dally of . line conncc,i"g

the prtx. fMrtxi"f,I41;. ,.hich.t< ro" ,>ded p""eroLte..Jly:

lhe "'''Ii"" ,..""pb<~.j""Ii, h" wdl-J"vdoped ""mill"
mhe"»i,i,,, coud, lly "",h . d«p groove hclW«n them; , he

pOll of ,he ., "1""""" . '" ,iu, £o,m, ,h, do,..1borde, of ,he

"''''" ... 'J"'fM. i,,,, """"Ii> do". n", """nd '" • ,idj:;< ... ,,,,.
,he proc. 'W'",,"ic",.

T he " emu", (p, S39'(16) h., fcorure> th., iden' ify i,

.. E. t""""i,u, (Worrhy I?'.Il ):,he bodyi,longer (l n ",m)

,h,n wide (9i m,n cauoLd of pot><. m,.b"<). ""d lacb d«p

pneu"'''1c h" I1",., do...ny l>c>iJc ,he pro(. <n1.i"J""",Iit;

i, 1><;<, ,olri dni",L1,;, ", ,,,,,,i<1.=, ,f>c 1',.... m>.i.L1"'dli

. r< well developed li"e",Uy '0 provide , ma>imum wid,h
of 140 mro,

Th, leg bo"" , of both indi, idu.al. h.Y< the ch..",,_

,,,i,,,,, fc..'u",," of E. fPd"";';" (Wo.-thv 1988, W""hy &

HoU.w.y lOOl),11>< inJ~idual in the ~'" of ,he"". ....' ion

{S38'J4l) "'1' alw.....n..dul'.. ,f>c patdLo ,.... no, romplctdl'
fused 10,he ,ibio,.""" bm >d ulI kngth h>d bc<n .",.ined.

Thi, indi, kf"al w of mot<",u.aI ~'" for ,he 'p«i<•.

11K rem", I "OU<. "'>41'" <6(" I ",-l;,,~ Lo<g<
pn""......,'" 1(".,.. rr(l,;m.]I~. ei,hcr on it< ",n '.-.I 0' <lor..1

be, : ,h, ;"'p"w·. dnuu "'. ili.jib.L1.... (<<t<><ondrb' 10=.)

Ii", .nte, io, of ,he1"- }'Opli«., in do...,] ,iew. ,f>c ,.'ldyl",

!4«",l ir is .nglrd ,w"y f,om ,f>c lin<of ,h<,h,IT(i, no, lUt>.

I",all<l): ,."",,>1ly. ,he _Mol""flO. .... (<J'<l<l..hW <id~)

docs hO' mend 10 ,h<,ldM df'tU. = bu"'rl!'. ,he .h.ft is

no, romp"""'" 1>",,,,mcI!i>1ly, ""b., is wider ,h.n d« p

The ,a,i,,,.,,, ,,, h" . Io n~ m',,,,fib~"',-j, (fibul. <re>')

IM,3% 'o,al \mgth) wi,h the mrdullw"erial foramen ~m,

" rd .clj. «n, to irsdi,ral end (usu. lly in E~""'f'"'" i, Ii".
p,o,imal of ,iu, poim); ,h, .",«io, f""i" l>c>>d< ,he libuh

e"", is flo< (00< highlyco"v," ,""<cdby. "" ,,««-lil. ""'<n_
,ion "f ,Ite 0-;,,,, = ....In ",,,,,,Ii, (""'""n",,,ial ndge) .. in

l'd,ry.",,,): the d,,,al'hd is nu, gr<arly ..p, nJrd medi']I)'

"" d in "..«,io,";"",. the mrdial rdgc orIh, .h"fr gr.OO in,o

,Ite co'ldyl", """i.I" (no, "cpped down '0 i,),
Th, ,,,,,,m,,,,,,,,,m i, , hon . nd "om >I'i,h i" kngth

1.'12 ,in,,,, irs dis,al wid,h, " " <riorly tmehk. ""'""''''; Il!

.,i""," . 10'" ",~I, f,,,,,, ,f>c .Juf" ,he .."'''' "'"",Iir .nd

cristo ""didl" "Jp"'dni (hW"."",1 ,ids«) .t< or 'pp""i-

",.,<1l· "'1,,.1hr igh " ,iNd p,o, im. lly, lite dep,h or ,Ite
bone aorm, .he mid_,hi!<l of pro,im,] ", id,h in ,h. ""'.

im<rco'J"" " i, con"".., (nO! in''''....ing """.Hally), ",i,h th<
.ntc,io" ..lf"", ,ha< fom" ,he m"<gin of ,he in,,,,,,,,,,1.,.reo

• II" .m"io,·f",in~ p" "e " ppo,i« ,he hypo'''-w ,ids«
(no' wi,h ,he in,",col)'l" .t<. d""l"n i"g medially,.-, ,h"

,he ",, [cOO, lUff"". "PI"'" '" be r",inS ''''"''wh>., la'erally),
,hi, II.. 'h1Clior , " ,fa« boluw ,h. in'cru><yl.. ..... ",ml"

;n the dep,h of rhc pro, im.1end bei"S only. Ii" " <w" h,lf

(58%) w,al wid,h (ro"'p."d '" ,bu., 75% io f'kbyo", ;,.
E'n" "' ): in ",,&.1 v<cw, ,h" high (...,,00.--0'0" ) poi", of
rhe _hln. mm"",; fI ("o<lorto<hl<>l i, level with ,be low

(di"al .mos<) poio,; io ...!em" ....""'.. ,he ",rdi.1 ",.,pn of

, he rodo"""hl"" i, .h..pl~ ' ''sled ,nd ,hi, ""gk i, di, ,,,1 '0
,he pro,iO'al wall of ,he ;""ir~", in_ln.r ""tI,.,lir.

All ,Ite ,b",,, f'al"",," indi""" ,h"", ' p«imem m «

fm . hl< ,,, E. 'l"-I"'l"- t""-"";';"" .Ibeit ,mall individu, l>.
Al,. C"ul"" (The Henry Wellen"'e A",,;"n' B;o

",,,h ,,b u n"" . nd Dc!"" m,o' of 7.ook>g)", Unive"ity
of (h Jurd. Uni,rd Kingdom) e,"rKted ...d a" ,lysedmito

chondrial DNA. ""I""""i"g...... fi-.gmeo" from ,I><: co""ol

''l\ion .nd tl><: pro«io-«>ding "'quen«> COl . nd ATP
~ ,hom S:1'10 16, He found no difference! f,om ""I",n,«

ob", incd in " udi« of ,ypical·, i""d E. t""-"";';'J from ho,h
>r. ,oun (MNZ 5465) on dJe\l/ellingroo com ""d Chrn",

sw,O'p (eM SBB 7) in No"h c.merbury lA,Coop<' pm.
comO'., Ma:<:h lOOl ), lb ~ .nalysi, of ,he m, DNA of one

of ,be <O'all ' p«iIJl<m fromT,b h ro.. il c.,'e ,uppo'" irs
iclemifi,,,,ion ., E. .("'4""i,u"

Moa faun a
A, L.a" 3U indi.ndual m"••", "'p=n,rd in ,he ,,,,,II'.,n.

fromT..... F"", il C.", (T,hk 3). The'" arcdil1"",n= in

the di",ib",i"n of ' p«i« O'o'C' ,im. , While Ii", 'p<cie<
of mo. arc p=n, in tbe Mal f..u"". , he HoIocr ne-.gcd

dcposi«co. coio onlyrhr«' A""",.Io",,?dJifnr.;' . Dinor

no' n<!Wlt'Ud!4ntlia<. • nd D, "r~m.Uic<. Vi""",,, ••""U4

"diM wa> no' in ,he Lote GL.cial dcp<"i", al,ho.gh ho,h
,1, dMiijo,,,,ir.nd D, " ...","Ub, wcr<. The ,hr« inJ ivkfu. l,

of II, tlidijio'",ir00 , he h>.", of ,ho""", " ,nn ;nch"W ......

j"",nib . od nne ..luI< (MNZ S3901O-U), Thcy rn.",

be olde, ,h>.n II 354 ''C~" liP {NZAI1614) 'ooush m
po"ibl)' young'" ,h>.n 12 361 "e 1'" liP INl..>. 131(6). hu'

o",·"hrk.. . " "fLote GI""ial 'g<.

R.d iocarb"o "'" india 'e ,b., ,he E~"""trryx gmt

""Nbron ,he , urf"", of ,h. to<kf,ll ~n(>" (S.I'X1I6) . nd ,b.



SO T."i.,,,, ~u",be, H 12(03)

I.,~ , uh..J ui, (S38942 ) in ,he~ of ,he <=I..,10n ' 1'< of

L>.I< GI...<.J "l"'.The "th" E.'J"p,"J" 00 ,he ,0dof. 1I ~Ol'<

(S.190J7) i• •",. m<d ", bc "f "mil., age. a. like S.''XIJ6,

only ,I>< m"" rob.... bonc. ofthe .k<k",o ,n""",' ve,.,<1>'....

rib>...oJ <V<n ,h e p<lvi, weI'< n", e, 'den, . A , ingle iu"" nil,

k fr femo , IS.l')074) fmm -,IXl-SIXI mOl 'u ,he <'XC."..,ion

",nM' be ohl-.< ""'0 ind;"idnol. " n ,he ruckl' ll .I"p<, .. .."h

h."" ,h eir left femw, Mo,co"",. ;, i , of. dlff<", ", , i,., to , he

two ;nd lvKlu.l . below iTin ,hc ""<o,-", ioo, . nd .., <qT"""n"

.norh" hird. TI>< p«>cnc< of . ,i ngle bon, in ,he """,-.,"'n

~ "pl.In<d bc>tby ,he "'ffil'" h.ving d=)'<'d h igh« 00 ,he

",dJ.ll , 1,,1'<. , nd ,he bone having h«n ..-mnd. nly mnv<d

dow",I0l'e by ,he cnmhin<d "",ion., of "'mr. gravity. , nil

mo, ,..n'plinS. l< W<)u1d ,h,,,,fon: be .. k.."., old.., ,he A.
J"q;,,,,,~ t~uoJ .....u" n. ••un, bd (N 7.A1 1614). >od ~, i,

of ut< Glad..J "l"" The ,w" IndivUl ...l £. 1-'","oiJ" o n , he

""",'",;on h"" '1'< old" ,h. n ,h<A. d,Jift""'u, '>lX) mm

INZ.~ 116 11)• .., ..« .I.., of u« Glacial "!le, Th<",fot<, , II
,he E. " ",""Uk individ...l, "J< of ut< GI""i.l " Il".

Th i> f.luna lack. Mqa""""J" di<lm"" which 'p«i<>

..... d..ed ,n I.GM f"un.. d.....- he"Oll Till"" Hill (Wor·

,loy & Hold.",y I?94 ). N,I,h" /'adlJ"'"~ a.",ow nOfR
' /<phon"'p"" 'NC" wn!i ,m<d to be I''''''nt in hlu k. I'n"il

c.v<. thonp, ,n. hUe! i> «btivdy common in LGM f. un..

eI"",het< un T..k:oL H ilt <it. K.tlro' u . nd H.w k<> c."""
Howt'V<f. , h< "~ngle boo< t<f"",.] '". i o'~ni b< p'''b;1orni,
from ,h, tockfali slop< j, )ikely '" I>< of L.l< (;I""i.l 'S" ..

wo« ,he ,m.li h ryap,"J"1-'","Qi,u1bon<> from ,het<,

Non-mna fauna

N ine non- p..", rino, o ,ha ,h.n ",n.I. . " 1'''''''''' io ,1.<
T. k>h 1'<,,,i) C.ve limo>. ,h oup, • " mh , bup,iog owl

IS,n.l""" albift,i,,) . "'0 I>< inf<n ed from tho ,.phonomy

of ." me «main•. Rd "ivd y fow kiwi V¥" 'J" 'PI") "'<I'<

p"'''''' ,n ,hi. ,it<. wh"h i,.ttribut<d to tho ,>b"io", n.mt<
of the lug<.Ii.",...,. ,o'",nee, pi,WI ,it" wi,h ,mallcryp,i<

",,,.,,,,,,, of«n h..,.., . bo"d.n' kiwi and we'" (<",I/'",U""

a.,,,,,/i,) bo"", 11"'''. ohs<rv.THW) . The«.r< ", ,,,,t>J indi·

viduli, of . Lltge ki"i, . ith<t Ap'''J'' a""""li, Ot A. "'-h'i,
,Id,,,,,p, ,he individmJ from Lay« I has been cnnfi,med

.. , memhcrof the brown kiwi d ,d<by . n. lri, ofi" m,

ONA (O..id kml><" ...J ta... Shepherd. p" ' . ,omm.

l OlI3). The "nill.t li llk ' I'mt<J kiwi Vi. •"""i" "'.. no'
pre"" , in ,h< f.un. d<'pit< I><mg ""mmon ,n ",h« ~,o.

00 T.k>h Hill (Wotlhy & Hold, w. y 1994). TIt< boo",

of Fio",h, dod< ~Ck"""",,, jj"",hJj fy" ,k! on tho Rc..kf..11

,lop< ('391 ')-I) .nd ,I=< from (J.-50 n,m in ,h, ,,,,.v,,,;on

(S39 J72) do nm ind ud< "" " " nn" ", <1,,""'01' ."d m.y
be fmn" . io ~l< ind,v,d", 1. A Hnluct"" age rolf ,h< ' I""' i.

m,O.... ind;g,<d by it> p= n« in I.l , i. '" pportcd hy i"

"'<:I>"",n«",,. The "" 'P'-'m"'"""'J'U' . t 4~ mOl k>ng ;, 6?%

of ,he f,mu, len!"h (6S.1 mm)....,in ,m,lI" ,1.... "", n

on , ny I.. " GI...,;.J .nd old", popul.. i,, ", (WOflhy 1997).

Oth« ;ud ivid"ah from H""",n. 'I"",,, . nd H.wk" C..""
"u Till... H Ili 1.•.1 hum<ri lo"g,h, , imll.. '0 'p« imco, of

Gt.,iol ' g<. .,><1 "",h." ' !l' w.. ,onfinned b}' ,adiocarbon

d";"g ofnne ofthe Hob",", Torno hird. IW" rthy &. tt~ld·

.....y 19'J4), '" the Tak.ka hv;,il CO'" . p«i mrn. indiw.

th., Cfi""hi ..·•• 1'''''01 on 1• • ,,,,, fi ill .lu,iog bo,h <he

GI""ial . nd Holo<~"" p<rlod. ,

Th, T. k... fu<sil Gv< lJ.... ['. ..~I, (flo'!"''''''';'
mco".,) i. ,he fou,th indivi.lu:ol [0 be disrov<t<d OnTillb

H ilL [j1r< ,he olh"" i, 1i" d ,I><re dut i"g ,h< Lo« GI""iaJ

to LGM p<riod (Won hy & ltoIJ,,,.~ 1??4). Nowh,,,, i,

H.",,', e.>gk known to luI'< been1''''''''' whttl clo><d "'''_

opy fo..." oc<upi<d ,h< bncbc,p< (\\'orthy 1W9; \l?ot1hy

& llolJaw.y l(02) , An iO«Je"i "~ f",u", of ,h. Till..

1'n"i1 C'I'< ind ividw.l i. ,h.. i, h..J o"",."hti,io ~n,w<h.

. ffee,ing ""0 m,jot jo in" . I" ,h, ti~h , ",iug, ,he proximal

ulo> ...., ,If«[<d 00 [h< oI<ot"'oo .nd .roond ,he do",,1

,"!Via p""io" i" ly. .. ..... ,h<cn' ''''I,"->nding di,,,,1h" m<>,,,

abo" ,I>< do ts..J wndyl" Sownd . ,he di,, '" ,ip,t ,ih;nu"",

w... ", ..rk<diy .ff",,[ooOn th< .n"'ti", ." .1 m<diol ""f.<:eo.

.. w.. m< pt"';moJ tigh' ,,,,,,m<t""',w on ,he .o«tior

f..., ,,, 1><1"" do< ,-,,'yl. (F,~ 3).

Gtui", ""'" W< io ,he d<po";'. """ h " nly tw" 'f"'< O<>

1''''''''''W<U, .. ""'n, ,,,ned ,bo'V" ..~.. r<l.tivdy ""',QO\,

1""'-.1 '0 th<it .bwtdln",;n ~'''' In ",het t"''''" on T.k.ka

Hill. W},;I< ,ho« ... h b"r!'" of ,he b'l1" ~r"i.dAp",,.i,,"_

f=" " 1".., two indlvidw.lo , .. "'f'="n'«iThe .,..,""I,,<d

"'l: ho"", '" .\IX!---~(JO n,m In L2 ind""" • b;rd di<d in the

fin.J dt.mh<r"ftl-.< C>.ve.•oJ th" ix-j "", i, .lui "';,p."W"

b, on< I'll d"w" ", ,hi. depth In , he d.y <kpn.i". A"'og!<

", ."dihk "' .. ~",nd;" ,I-.< ~II--- I ~O n'm "!';,"fU . "Igg<>ti ng

mi, ""y be the dep,h .. wh;"h <he "'" of ,he ok<l<ton Ii<s. As

,h< [oo , 1,.,,,,,, w«< h>nd on th, odl'l' nf ,he ....,~,ion, i,

i, likd y the " st "r the hlRi I... in ,II< un""""..t<d ","" Y" ,

" .." Ium ..... I<,ond r<b,iveJy high ou tI>< "",kf. ll slop<..ho~,

8 '" .I;',,,,,. F'l< the", '" I>< ,he ,,',," ;ndi.id...J ""u1.l "'lwt<

,1.< ...~"'''' of • "'""""&".h" , ' ,,-u'l"''' nf tl-.< cl<lnium, ,he

iaTt."", , kmen t in '"Ap",,.i, ,kd<tnn, up • ""'I' ,lope i> not

lilt<ly. Th.",f" t<, i[ 'PI"''''' 11,.. , t hot one of,"",Apumrll



fig .1. N.o'OW"f'h of tl>< ,~ , d;oul ,ib" "''''' ' M r''''dmol "".,,"',..,,~'"Urid 'M ,I>< rig\<' di,,01 hn""'ru<."d pro"..... "In. (,~I,, 1

of H.m ', <>go, iI.'tJ!.'>mH _ ,,, MNZ Sj91O~ d>owi"ll ,b. """"~"nt"' grow<h,.

JK:d I><,-<n 11 354 (!'il.A1 1614) and F 61 INZA13548j

' 'C yn BJ: ,,-him ~ bra<1«t ,h< a,.irula",d fca and ,h.
mandihle. 1Oi.'mOd- to.,.rly.Ho!oc<n< occu r",,,,,,, on TaUk.>

l lill is ,ho you n~", d. ", to,At"'·,,;, ,hot<.

!u in moot ,i ,« on T.b l.. Hill. I..h po ISm!"p'

IMb..p'il",1w., romn,,,n ."d ,,-.. p""",n, in do!"",i" of

oil a~.. in Tahb Fo..~ C.,e. Only . ,ins!< lob {Nnw.

""""'oh41i<) w.. 1''''''' 0' . nd ko. (N ••",bili,) w., .""'ot,

oI 'hough tho I,,,,,, h.. k.n «<",dod from ~,<> nn T.kah
Hill bo(o", (Wonhy & HoIdaw.v 1914) and OJ< "ill >«n

in ,ho'"", (1"'"" oI:w:"" THW') . I',,,,,k=. (C)<1'.""'"r'
,pp,).", fd",i,dy common in ,he f."n•• and 'ho "'pho

nom;'; b , u"" on 'h< bon" indi.." ,h<J' :lr' ,h<r<.. , he

""u l, ofh.vin~ hffn P' <J' of l.ug!l ing owk Owkt n;gh, j"",

1;Itx<>,brk> >Wv'l<u.wndi.,I.", common in Tokili fm,i l

C • ...,. probably ... ""nl< 0( , ,,,mbi..«on "f , fl ing" tho

d i",ihn,ion of thoi. ",m.m, ,~ nth.,ao>"" ;, '~gg<!ti"" th",

,ky of,,~ "","ed in <>"" ",d I><n'" di<J in thorn (WQn hy

& Holdaw, y 2(02 ). b~, 'hO)" wo", .1"" f.vo~...l P"'l'of

,he u~hlng «W1 {Wonhv &; Hold,way 1996) .

El<v= 'p<ci", of p.....-i n" . n:p"""'" inT>bka Fo.<il

Co", wi,h """" indi,iJu,i> b<ing on< of rou, "",,",fl i' i" id

w",n" $o mo of tho>< ""'''' d,mon",,,f,ly tho P' 'J' of u " gh.

ing owl,. bm d,< lOr"""",, h"bi" of hu,h o. rock w«o,

{Xmicus 'W.), Sl<ph'n> roland Wl<n m..""'''' ""Us). >tid
,h. s,ou,.kgg<J w..n IP"''/,yp''rb.u)dUw)ffJ) ""tiki h,..
p redi'po",J ,hom to h.ving oon pi' faJ l uappod. which

",m. ~"d"...htedly we«. The ",h", p".''''"",. )'<lIowh<>d

(Mol.<-1ochroc.p&.I.J). brown ''''''p''' 1M ......,""''''''''.).
S«y ,..,<hl« (~n, '1"",), S ."h 1,1,nJ ,ubi. (f'ttroi<~

~",,,,,Ii,) . h<llhird "'.Jh.onm >n u""l. and $0",1 1,I.nd

,.ddld>a,k (Phl/n,.rno, .~"mco""",), p,oba bly wot< .I I

P"'l' of loughing owl> iudging by ,bo d ig" ,ed nam« of

m."y of rh<i' hon<'>, Th< $omh l~"nd kobko ((AI1M",

<iff""') ;, ..p=moo n«.....ily only by "'0 biro.. on, in

,h. " pP",moo, uyc. >tidon< in dx tower uy<',The ,>rit;'of
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S.,,,,h I.land ko..ko in l'b " F""il c.." ' upp" "" ,t.< 01>_

,." ",a,ion. of Wo"hy& HokLw, y (1'i')4 ). wh" found ,hem

'" I>< ",l"I'd~ b • •bu "~.n' on T. .... Hill ,hon" lowe,

<I""tl"n•• "ll. H" n<J'<omb Hill Lv, in 'ho IIp> .....

Som, 18 iuJ igrnous lM=fin.. b." been =ordoJ

from T>k.l" H ill p"""ioosly. ""'rly ,he f,,11 comple",e", " f
,h"", k'\OWn in ,h. Snu ,b r,I, "J p",hi>tm i,..Jly (W",,1)' &

H"IJ..w.y 199. ). AI"" limn New 7.".I.n<I pip;, (A"thw

"",,,,,,,Ia"";,,,) ' nd f.," bird 1&"" /" ,0pu"""twl. which

b. "", 'r«i .1 h.b i,,, "'qu i"m,"" (01"'" g,os,II.nd ' nd

SCfu blan<l), and SO wou ld nm h< <x~<d in T..... Hill',

Holoce"" fo""" hhka F""ilc..eI>cl<s f." " il (Rh;pMu",

fUlw'n=s) ,'"m,i, (lWroU'd """"",pbalaJ, ,til (l'ro"k..admt

••""t«</a""",,). Sou,h 1. I.nd 1''''1'''' ( r""",t'" "'1'<",;,) ,

. nd Now 7..oo-1..,d crow (Co""" "'Dnc",m). Th . ,h.<m'" nf

,he: fi'" four of 'h= 'P"'''' i, prolo, hly duo '0'ho: , m, 1I
,i,~ of ,h . p",b'o,-,«Umul"oJ " mpk, .. . 11 "",,,, ,nm_

mon on rb< hill p,m isroriad ly, ,hough ,he: piopio i, "",ilK'l

now, 11>< crow i. a ' p«i.. grn".lly associatoJ wi,h 0p<n

,n,ironm,n" mcb as coasdin'" . nd W«m "'.., during <he

Hnlo<.<"• • bu, .kf"""t,,inn in <h, PI.i""""" .JI.......,J i, ,,,

Ii,.. in w««m '''I;'''n. ,hon (W" " h)' ~ Holdaw.~ 21)()2)

I.. do",n"" fmm T>k.l1<a I'<...il C,.,,,,,, p~>h.hly ",I.,.. to ,h.

, b", n"" of • , ufli<i.n,ly ",,«n,lY< LGM f. un,.

A"""hl. 'OX,," m,,,ing from th< Ii",n. i. , h. l""g·

bill, d w",n (lku,"""Nior dm<,,",,,,triJ) , ,he: '"'''' bird in

N<w Znland I." Q",:u<m>ry depo. i" . Thr« 'p<cim,n. of

,his .peei.. w= ,eooNoJ from HOMon' ' Iomo on 1>bk.

H ill in ' J"'luw okp"'i' ,Iw w " Id .. " b " 1 ~.OOO

''C y" Ill' 1" , bsence from , he "", rdin"'ily rich f. u"" of

Pr<J"o' (",.,,,,,, l"dK" .. tho .]'rties"'" prob, bly nul p,=n,

in ,1< vi<in;ry .. ' "y ti"", I" th< H"k"",..,. "" WOllhy ('<

HolJ,w.y (199-1) 1"',,, ,I. ,oJ ,ho, i, li=\ in ,h. , h",bl.n,l,

,h" <ypifi<d LGM and L,,< GI..l0l I. nds<.ol"" on T......
Hill, It was hopo:l,hot. rich docp" ..tifioJ doposit would h<

loo"d 10 ''''' ,his hYI'",h<> is,b", i, ""''''' th., ,h< " "'ifioJ

= onl 1<" T.k.ab fu..i1 Col" Jo", no, '''rnd d«p ,,,,,ugh

in ,Ime '0 d" >0 . Howne,. ,he absenc< of ,he 10ng.h illoJ

wron ffi>rn tho Hn1<><en. ,.dim. n""""" ap.;n "'Il<-""" ,ha,
Hnluu:no N"u",fol£'" b=;h 1(,«". ""'''' no,'he hobi,,,, of
,hi, . nism"'" W"",, ,

Th. b<rp<'o"," "" oomp,i... ; U!l .i, ,..... ' two frog'

(uw1'<l"", ' PI")• • tlu ,... (SpI><""""~I.•OO thm: liu"h

wi,h g"lro, (}I.p/odutyl., 'f'~ . ) . bund.m . A> i. u. ",1 for

pi' f.J1'''1'' in bi)\b« rai" fall di"'ic" of tho So",h hl.nd

,uch .. on Tobb Hill, bolh u;"p l"", """AA.1",; .nd t ,

ha"" lto., wtt< "nmn"," , .nd proh.bly fell imo ,1<<."".
Th. , h"nd,no:: of, m. lkr H.p/oJ=tylus'p«-i.. i. a,,,ihu' oJ

'0 'h<m having h<cn P"'Y of ' h< laughing owl. Wbil~ tho

two =0";' of ,""',... from Tak,J,. Fossil G."" douhl< "'"

",,",1><, of t<ro,ill f<on, Tahka Bill, ,he I""al cari'}' of <h,

,]'rt"" l, w nn,....,.]

Th,~m,] f. u"," i"du.k.l..h Ro<.n, rn"""'-inid

1>" knn"~ from Now 7,.,.1.00, . l,oo.,gh tho , ,,,,,lk' I",,,,,

,hon-..ikd 1>, lMy,taci"'l ",~lato) i, mlKb rno,," rnrn

mon ,ho" ,1>< Llfg«g''''''' short-taikd N ' (M, ,"""us"'),Th is

i. probably , fu"'-,ion o f ,1< td.a,i,"< abunda"" of ei,her

,]'rties '0 ,he bughi,,~ ....J. .. in ,ho I.ughi'>g owl ok!"" i'

in ....my I'm.l..tu<C., •. ,he: b"" '/'"n ·" il«l N' w~, , b"u'
,wk....bu"d,", .. , h, !V'""«r . hnll -t>ik<! h>' (Wmthy &.

Holo.bw,y I'i')4). A ~ "gl. i"d l>O<l".1 of ' ho r.cifi< ra ,(~"'"
(Xu",,,,) w .. p'es<ntin the Ll ,.dimom, wimin ,IK drain"l«

f",u l<, and is proNbly '" mos, , f<'W hun d,«I r=s old,

D iscussion
Period of deposition

H>< [,,, 11<i"<>«n, i. marhd by lh< rold<" p>It of the

L", Glaci'] M",imum (LG M) "' .hoo, 19 000 ''C y" BP.

,,'i,h lIi.. i,] co"Ji'iom w",inuin~ ' 0 .oou, 15 000 ''C y"

rm f"lI.......,J by. p<""J of <>p;d d imatic and ""'ll"" ional

ch.nS' <0 ,b"u' 10 ()()() ''C yn B~ « nnoJ ,he La« GI.u..J

m<ilstrom "al. 1998; N<w~h,m "al. 19')9). Th"", global

di m'tic "","n" hov< b<e" ~'soc l.,oJ p,,,,iou,[ywi ,h ,,,,,,koJ

<hong.. in ,he d i.u ibution of ,,~.in ' p«i<s in ,he Now
Znland ",'i",un. kg. WOllhy & ltold.W>j' 19')) . 1'l"l4.

2002, Won;hy 19')4. 19')')),

The .vi t' u"" , in d iffe", m rq; iom ,<"",oJ diffe",n,ly,

=tdin~ '0 ",ria,,,,,,, in ,holoc.l <>1'''''''''''< of , n..., glot...
di m, 1< , h",g<'.Th"",fu"" onunJ.."undin~ of ,h, rq;inn.l

""",n" """'i"cd with ,h. din'.... ,b.n~<. is n=ol)' '0
pt.,,: 'ho: T,b '" Hill m,l)' i" p'''' r«'i"" , H OllO ''C yrs

IlP m.thd ,h, comm«><om, n' of"'gon ;c .ooim<n"'ion

(1"', ,, ) in inland and ",es«m South bland 'i' ,"" . nd « af·
fo"",,,,,,,,n on......JU . nd we"o," Sou,h Wond ,,,,,x pia«

13 000-12 000 ''C y" BP (M,Gloll< 1988) , A, Dow Lake..

;u" , ." ofN.....n. Dooson 11978) . ",Iy><d a pnllen """,N

,b., J." oJ from HI 430 "e y" B~ A, ,h.. , im. ~ 10",,,

Jomin..oJ by!l>J«arp", , "d Da<ryJinr ,po:ci« _ . I....dy

""hl"h,.J, H"""""" r. N. thoftK'"fi'>'d-Ij'f>< I"'lk n rapidly

ro>< ' 0 p rominon« in 'ho '«ard and "'m,inoJ h igh ,1<<<
.n<r, 1'h i< ", m< p"''''" w.. docum<ntro by MO:lf (1971)



from. poIon '""""" .. 1OpIMw<. Ndoo. ......~.

Ii.....~ ."'''120 "C ",,!Il'.....u do< b<pIt

""" '" N 'fl'" fi-o-<yp< f'<'llc- 4omiaan<c and rlk
....,od :Ie<Ln< ...~ '" PtylIo. ' ! •

A ..... lUIom<ua "",<hwno '" T Hill. -,.

....... and ~<ap< ~~ '0 th. ~

VAy_ II>< U;~.~"J. (I 'MI) .I·,.,,,- uuI paII<n
profile> _ ,h........ in (".ot>b VoIl<y apanning,he: p<riod

"11120 ''C ,... liP to <b< 1""""" and r<ro<d<d • ¥<Y"tion

.......noio" .. k>l •...." ,hwgh key , h.,,!!,, in ,he V<ge...ion

..... "n.l"cd , Hem. and [\fm c> <!o'm,o.a,td ~ 17 000 ''C

y" liP. liz. ,hn< dcdincd in "p' ifi..~ .r.n" lyaf' elWard>.

,he: lo- ,"";.hc"h l'!t)IJ«Wi ... p<~ in .l"" ,J.."". pua
"hly.'.ohoo, 13 zoo "C "" liP II~ _ _I~ S7~ CAL,...

BP) m.ko!<d by NZA632S _ ~ Srf-oCT (UI).

A _ dedi"" in J'/J).... ' / ........dIed by • rio<

inH '..,..and~ 'po polIcn.poaholoI, __

.... h..o.lo (." ! MiU d4f- 'hI.Tht rio< '"

po";' nat",,). ' + .. the """"'uw I -II
...... the p<Ao<I at rapid <hary"~ "J.', (1998)

6''C....-l TW~_NO" "'''''''1>'-'C..a..c.
""- I t WJ CAL,....IIP."-......-d1ropIhooup do<

~ ....yd.",""""'''';'''the .............. '''oTU'
<aIM I<vUo ", ,' V fig., po>I<II in II>< c..lIb ...."...,

Tho ,~~ i.......... ,he: lOuo.ol dq-o;>..:, in

T.L.L. NNiICave .. .oo... 12'>00 ''C 1"'..Iol ~ m.OOm"m.

which plac.. i ' in ,he mid>< of ,bc: u t< Gl.ocial p<riod, Th<
...... "",n (NZAI 16 l4 . NZAl 32M) b,..,L.. ,I>< <>n"" of

din,e"..';"n in ,h. ,i",. ' ''!\l!<>,inJ ' il" 1><'11"" '"~ hedel''''
,ted in ,he: p<rio><l >boo, 12 OOU ' 0 11 "' ~) "C y" liP, '" o!.""

14 BOll ... I l oj ">llCAL y" liP Thi. I"ric><l coOn<ideo mo..

or Icso I"ncaly ,.j,h ,he: .lUi".......'oi Holocene 1>' 'C IcYd>
..-.11>"0 I<vUo ill:~"" Rr.>tby M, ""hur (HcIIt<rom

.. .1. 1'I'n). The 6' 'C !<-.do ...docd ia~ ill: M.

""h"' .. duo !lin< -..: cundalcd *tlh~ oi
........1iaI orion ..... dwli.. (H _ ....r. 1998"

....I ..... doo aH",,_ oibaa iIl ,.....,.at.-....l
N<..-/...-....:l (M<Gonc 1'.llllI).n.. it._tJdw oI<pooO-
_ '" TakoIo:a FoooiIe- .. I!Mo _ '-
"""'"""'" II,- i<oa.- inninfaLwhdI ""' b<ocn od ia
in...ud fa.-dw~ in<......,j po , oi""",

(£10,') L ........... ..l ;" """'" Mit""' (McCIonc
1'JlIIl).~h,!tJ ,n~ "'"""" crI,he: ,hin ""'loon obc:

~ """..«I Uno.
Tho~ on M. Anh'" " ,..le, ....id> the ""'.

k<><bc:m H l I .... fo""cd i , " ~IJO.-'lI~1 m {Hell"'om .. .J.

I_l, and ..... 0 • IIodo~ dw oIDno.i< .........I

T......... foooiIe-.u.et.at" ~ , in IDI

""'- 73000.... 16000CAL I'" Ilr oiwplOn ..-..--
1iaI~_~--"""<:oWcL.n..sI!Mo""""'"

.ad ,ho. the ,todinc "'..~ '" ID k.daw-lIOO 1<1 ""'" the:
LGM lHdIotn>m... 1'1911). 1'"• • •<l.J"""'h oi f l)l fh:,

16000CAL,...8P~duo .......;oN. oIo:...ld ...... b=>
pt<1<Tt, .........J T........ Fu...:l ("~ af,.. ,.... 'ime, H_ .

,I>< plo",." HooI...JTakili FoWLC. ... io Io.-gdy ~...d

now """" of fI. tJJofat,...u-.l~~.-. f--=p<

in dq" ". ",iI • .,,, ""'y <1,.1 . ....'" .to",""",,><I , h ~ f"""...
prohahly "1...J i" • oont..le..blc<kl.y " , ,k. ..,..,. ..blith_

m<"' of ull« . hlUh and , ... '<tt<U'00n «>"<1 iD .... .....

Th", . II\OOIi< of fi>Ks< and tclUhl" ubahoL
, ....mJt>bcd lint.

",uh . .... tp<nd oi forosI """ .... I>o..~.

Molluscan f1un1 1nd

ecological imphcarions
~ pe-a.< oi dar lWV~ ill T....... r-iI.e
rdot-n hi..~ in dw _ .H- loaoonl,- b<ocn

"-'d in dw duI< _ '" • <:oW ... 1Iooin", ......

q-w -.;....."~ic.,..l"'-l onIy- ... .-..
Thcy.._~""....,...,~1>uo....."..hI~

,rnpobi«> .,..I 00 ptobd>Iy li...l i. .... r-' ........... "'I'

oi 'ho ........ duo it f<d bt' • drip from ,bc: <rilirtJ-
All land <t><:>IJwa if> .... ,i,. would """" ~~ ";,he<;n

,he:d<di... """;" ....n'....",' dw<av. rn"~, "" ~

",.11. Df ,he: ,~,. 0' in ,bc: Ii".. l«"m"1,,cd ~ foo'
of ,he: , h. h. l lo,d ,hdl, .....uk!,Ii,. h..... hc<n ",..hM b)'

l"n:oI..i"""'..<l",dlor folkn down ,he:.1i>pc '0 naI' ......uy
b< in<orpo<. K<l i ocdimcnl> -.,mul indar=a..-

, Thodoli diunc<n crI , .\Ilm .. moR•

'" .II be conoodo:...t '" b<- ul1uul « ;PD.1'\1_'" _poewIy ""l""""oH DOT F-ole-.
__ '" """ ;" .-.pI<> rr..... _ r Thio ..

.--!<d..~m..._oi<doo.....bon'"~

....I t:bopid IJIO<i<& ill ri<h.............~
booolI. s,-ul bd.atdr-No,-o...Idho~loy ....
g _ oia< oi 2 _ ......I '" do<"""'"~
vi .... ..l , 'akm from the: <:oW • ......,. punffi<h ..
............... 2 __ B........,.." , : I.. .....n..
d=I 2 """ .,..I ....., pl"."Wh 2 m .... '"

...... ia<oan m.... he: .. -..Ie Mo.w ""nnw bf-.dwdl-

....... 'heir.bdlo ..ould lin. to ....... from dwfa... aIxw<

the: ..... ,.th<> dun from Ii".. in ,he ,hani"el f. Ali", ,I,.,;,
,~..lI. ' end ro h< roo.. f""llik ,~.n ,t.."," nf.-h"''f'><I, on ,he;,
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"", reil)' in lhe .."",,,,,,ton ""'y be ,he "" ull of ..phunumi,

E""un _ thei, ,hel], m.y m~ h.", ,ut;.J• .,j t1>< n il' d"...n ,he

en" , o<:< ,nd d""n ,t.<:lE1 m dup< '0 ,h. p"",,,,,,-,ion , <t•.

/ltmJa..... ';"'",ron;.nd ......1 ,imil" " nd<><, ibeJ

' p«;'" .'" &<o.<>lIy "m'ommon, Th<y'''' o,wJly fouod

.. f",,,,], in ,.dim.n, "";,hin <0'« ,nmn= bu, ,he mi<r<>

h.hi,,, in whi<h ,h<y p,d'n to Ii", i, unkno...n.

!'I.=g>i<ttlnt! « 1M Hunon . 1~~.} ,nd puncrKln"p, ';()

.,<.,..;d", pr<adin theNonh . nd South itlm d, >nd are"",,"Iy

" >oci. t«i wi,h unJi,rurbcd l<>f linn in m>cu« n"i,« fo, ·

"t!, Ph,,'W"'tInt> «'",li1'<5 mos,ly in <d"i'l<ly dry bf li,,,,,

h, <d.,i" . bunJ.. n"" i, ,imiw ,hroughou ' ,he <;l v< ""-~i(", ,

indi",ing m.., i, ...'" Ii,<1< >ff<aed~' en,'i"","",n ,.J chm!,:",

,hn ... u>«l ,II< din"in~ .."j imen,,,ion "'Itim« , Punt ,iJ

n.'p. 50 j, u,u.. Jy fuund in tLmp oc muJJy h.hi .... (DR

p<". oN<"'.I.Th->1 bOlb "p"oi"" , « nnm",nu, io .11 10"""
"'!'S"''' lh.. ,boy m.y li,« in <k<p .nd p."nun.ul!y <brnp

Ii" " io lb. b.>< of the "'''' enm n", ,h .f, whe", " 'ndit;',,,,

rn.y be q" i' e ,..hk "" ..i,,", in , he . dj",,,,nt fn~"

M"", be" of ,he eh,mpid"" .", rno>tly fu ,,,, li,,<1'

.nd log dw<ller>. f ive 'pecic> of AlldilCOiS '" pr<>mt in

tho bun•.•ud , II '" ",ongly hm,,'one >!..xi",," ",J ' 1'<

often fOund iust in, id, <;l" ,mtm""" EwIogiad OOrte1.l,,,,,

:unong ,dOl,," >p<ci", , uu"t the following habit" I""fe,.

<n= {Sol<rn " aJ.. 19~ I): AlWdilCOiS n" p, A .. mois, or.""
in "'tly de..y, . nJ "",vi,ie, in fibto... n"'l<t .mong!<XU;

Ai~ n.'p. B _ unJer 1og> .nJ in ...." I;'«r: Ai""''''''J
n.'p, E .. On ,he ground ",rh« und« rom" logs. Tbot the

0.-<> 'p«:i<> (Ai"""""" n.'I'. A "od .-l~ n.'p. D ) m..k·

«Ily io, ..."'" i" ..I.. i"" ft<qu' ''cy f""" L'Y't 1 to u l-""

I , ...·bil. '\""-i<> AlJ.,ktw ""1" C~ mJ lU , I,..., .".n,Ai·

/M;m.; o.'p. B ",J Allodi"", " .'p. E, d""teo.sed i" ..ln l""

t~"n1c)' from LoY'"1 'u Loy<. I, m. y indi"",. . d-,.n!l"

f",m dne. ,n w<l,.' env;",nme",..! <" ndi,i" " , .

G>vdi'a ango",," (R=<. 1 8~1 1 "romm'm u"dec

I.,.v<> in d,i<. 1.,.( Ii" " "'roughout the oou,h.m No«h

hl.nd .nd ,be no"hem So",h 1.I.nd of N"" 7...,.I.nd.

.ud u.<tully ' 00;" ", "" the fTinge ofn"i" bu,]" I" m,<I<<<l

d,di ne in I'<[.t i"" , bund.o"" from uyer 1 10 uyer I ' "g'

~" the environmen, whon u ye, 1 _ being deposi,ed

wos I'<["i"ly d, in

ella",,,., co"'a (C " y, 18431. Emol.< " ,14",,'14,.
C1imo, 1978. • nd Moafl.< 'frill"" IClimo, 19711>l< o~<n

p....n' in a1"" ,oJ u, . f''''lnemly in lug, numbe.. , in the

T. Uk.i. Hill ,,<0. Moafl.. 'f rl.' OJ ho> l>c<n ",<;o,d<.! onlr

from lime>wn< ..va., bm theo,he, lWO 'pecic>>l< commoo

un.k< .h..!IOW' bfli"", I. ,..., ,n indiE/''''''''' fo=< on T..J-...l<.

H ill, and ehewh""" whel'<u.ylight h" 0<""".All ,h"", ' p".

<i.. d.<I;<>«! iu , hu<><h n"" from 1-»'<,2 '0 l aY" l .p""ihly

inuiwing ,h" , he "'''''pr h" bn;om, mol'< <omplete;n

f<C<fIt t imes. '" I'<dueiog tnc Jig)" lev<l, on ,he fo""t floor.

So,h chan ~C! would >.I", p=1I<1 m " I.", "...,n.lJy dty

li"e, oo:om ing ""'H<t on ''''''''1:<.

O,wU-.,.., """"""" (Su«r, I~'JOJ i","""", in ",I"""
>buotL"'~ from LoY" 1 '0 Lo)'<t l. Tb j, "I""-'i", 'PI""'" '"

be • f...:uJ",i" adciphi" , " i, " "'....1)' founJ in lim, ,,,m.

ave <>Iu~ oheo in lorge oum""... , "u only~on.lI)' h..

i, boo" found li;'>05 undo, k'll'" <ypic.Jly .. k>ne ,p=:"",u,.

c.,.fIu< "",,-,to. , (Oimo. 1% 9)" rrnri« <d"'T. .......
Hi ll ,od n",by 0=.< "' ,h......., oftho"h im", PI'; ",. Tb"

'J'<"i<> " commonly found in . r<.U wb<1'<"rub p,,,,;,,,, .nd

.1.", 'I'P<'" to tole,,' e dn" "ell" I.. low numben in Uy<'"
1""d 2orrohluo F-os,~1 c,,,,, proboblyr<flca ,n., p""'nteof

<ither. fo"", 0' t>.ll s<rub"<g<f>,ion, .. p=)icr<d by~ion,]

poll<n "'CO,,l. fo, the p<tiod these bY'",....,t< doposi,,,"

("", .b<w<). ",h", th.n. "'on " , ub i" ,h . .."" ,u,round..

o,wIJi""" "u,..ISm<f, 1891) ' PP"'''' onlyin 1.>y." I. •" d

i, usually"<oXi,,'" wi,h ,he ctyproroic " ""t I""""",n In",.
md iO ilJ in . ,<I"ivd)' moi" lim, ~i,"".

The V<ry low num""" of 'p<cim<", of <id"" Fla.", .

","'i ff. 'p«i., ' ''l\!\'''''' ,he lU,rounJing <"vironm.n' .....

«l> ti",ly u",u i«<! '" ,hem and pt<duJ", ' ''y i"Ji"' .M' ,~.

tubi", chon!,:" ""'" ,io", . Ft.",,,,,,,,,,,, uh", i,. <p<cbCUL.rly

H"",muJ.,'" ' 1""'''' oft." """",i.1«! wi,h ~"". d ump'"

t"hit.:u ,/"" I< "'" ;0 ,h. a", "k i,,;,y '" I'""",n, . nJ lilu:ly

'" h.ve b«n "" "", <th. t2 000 Y"''' in which bY''' 1 . oJ

1 ""'I'< J'l""it..l

H""ff¢o' h<t:tori ISo,,,,,, 1~'IO) Ii"", i" '''''' forks Ot

1•.£ ",ils (Sul. m ".L, 19811, [,.,i ng "I'<1y lOuud .I i", in

ground Ii,,,,,, '" it! ."ity;n ,I;e>< ..mples ...""Id ' PPC-" 10

iudiGI'e m,,,,ly 1h.. ov<th. nging,,= with ""p<nd<d lin«

"""" probobJyno1 '«ty d o>< '0 ,b<a1'« <n«,nt<.

H",,-.m. t~"''''''''' (So"" 1890) i, • g<n«>.Ii"
'pn;~ tlut j,,,,,, in """ hu, no<,I;my Ii"",. , od i, com"",,,I)'

=n on the uud,,,ioe oflog> in ""y "'I'" of J "",y (Sol, m

"aJ.• 1981). It u,u ally . void, limes",n<, a.:oow\llng fot i"

u <ity in these I>Y'''''
The J<fll.ining , I;. ropid, . od ,f,y,idKb >l< cummu n

in und i!turbcd dry bmh >nd u:rub "n ,t.<T,..... HiU,,,thy.

The .b",n"" of Guri,,,,/"''''-; (L N.iffrt. 18(2) from th<

..mpl", i, n""bl<. .. i, i»bun"",n' ;n ,J,.,,, ,I;. uhby~".

,ion 0' fot«, fti"l'I" ""ongh"'" N"", h.bnd . 1<, ",i,y ;0



.111.-""" InToob ro.sil Lv< "'IW"" ,,,,,h hili "., h.. b«n
ili",n' abou' ,he u."" f", ,he I..., II 000 y""~

Sped t> [h" "e nUl u.",al ly"'''''''>ted wi,h limoslOne

" " ,he 'wO Huo.oM. 'f"'<i", . 00 Ph.d"".. ",,.pol'a (I'fei.

ff.., 1 85.~l , '" ,h , i, " nil' """","on" """"'r<n« ,n ,he,e

,.""ple. would Indiu.1< wndi, I",,, W<I< no< f. vou,. ble fo,

,h ,m rn>und 0' in ,he c>v< en"=«. 1h<y.r<.11 "",,11y
..,,,,,,,,«1 wi,h deepe, , ,,die 'w,W brli"...

Ai f w<.,.., . w« e, [h" " ,he fi", docl'mmw ion

of "han~"" " " ,ime in ,h" ",Ia,i"" f,"'l """"l' of ,pecie> in

New Z..land I."d "",11""-,,, f.",,,,,. l-l"WC"CI, wi,h >orne

X'J7 knnwn w,.. (Spence.." dl. in p=). NO'" 7"..land . fi"
i" ""''', h.. [h, , i, he" land m<,lluoan fa" ,," in ,1>0 wotld.

...d "" LII,d mull" ",," h..,e S'".., 1", ," ,,,i.1 10 d<",umen,

""v;ronme,,,,1 ch.nge< """ ,ime. In g,n"". 1. ,ho ," , ,,,,, ,,.1

moll"""", f. nna "'N><"" tIu, a ull""ouh'0t"m'""S"",ion

h.. been ..routod ,h , em,.."ce ofT.b '" Fo,,;1 C've for ,he

I.., 12 000 Y""' . HoW<V<,. ,he", .t< """'g indi<" ion. ,fb,
the , m i",n"",n, when Lor« 2 w.. bring J.,po~"d (obou'

121}OO-3700 "C year, BP) w.. d,ier dun in the <Ubsequen,

p",iod of ,he lot< Holocene.

Avifauna! change
The 'pre"" cuml"" "i,,n of ,1>0 mo. huna, f",m ""no".

<kp' lu ,ndi"",,,, f. wu1 <hang< ;n ,hi, group 0 "'" ,he p',iod

of ,h, Lo,. GI.d,. l(' ,he Holocene. 'The "I< ""'" .. f, ,,n.

I",m ,h, U;M ">g< of ,he p., i"ocene. hu' md nd<. " Ie."

",me ' I"'-i", from ,1>0 Lol<(; lacial. ",m, of whie·h ..., lik ly

' 0 M" been p"",n[ du,ing[he l (; M. The Lo" (; !>ci" m,u

f, un. indod", l:-"""p~po_ilk, p", b.J>lr I'affly<mt"

'1'"> Ili. "m" ,,,,,,,,"ilk, >nd ,tn""",wp=p; .1iliif_ iJ. The

fi", ,h ru W<t< known d emont< of [he Lo", Gbcial ,nd

GI"w n un, . ofTillka Hill (I);'",thy « Hc,[d.......r 1'I94l,

but A. .1,.up""i, = DO[.The prC"iou> 01J= indj, ldu" of

,toduhforwi" on Ii1cd<.o Hill w" 8174 ~n "C y" BP from

I(,iru ru Ex",mion (WOtthy /I< Hokbw'r 19')4). The dota

from T. I<OO Fo...,I c."" iodia« A. .1iJ,p""" ...., ""iden ,

on T. !u lu Hill,n ,he Lo'o Gloci.l . bo", 12 OIKI " C )'T' BI~

Th;, wold be pm:!i<tN from ,he ' 'C '''''or< J,ta on n~

M,"'"hur ,hot india"" 5Ub<tan'i,I'<g<IO,iun ""'" w"uk!
ha"" d,vrlop<d on Takak. H,II .hoo, ,hi, tom". \lI/h~he, '"

n,,' ,h, p~nce of F.. p""iIk >enu.lly ,,,,, ti' I" , h. , of A

.1"/if"""" in ,ime ",nno, I><: de"""i"ed from the ..oil.hle

.lat• . '" ,ho b<",,,, o fb<" h '1"""" W<r< ",-,tteted on ,he L"e

(; lacial H"", of ,1>0 <;av<. H,,,,,,,,,,r, i, mis h, be <>p",,«,j

'M[ ,hey would... [he h.:lhi..., ""'uod [1>0 <::IV< w" ukl M V<

b<cn.n eco,one be""",n fote".nd open K'Ul>by h,hi ...,

for. p<fiod.

The p""",ce of ,m all <Uf1l pleo of l:.. ....prtry< on

T, b lu H,lI h., wn ",m<WJ,., of . purrlc ,i",e Hunan

11891l fi", <!<><nhcdEM']"p'"!,,M""''''' tu.eJ on • I"i,

of """'u,,,. ...,,i ,Iu, "'''';V< ;" ,h. M:-iZ '" 524322.Thc)-
....1< "",,,,...,.j by Wo"hy (1992) ,,><:I [hei, .ynonymy w;,h

E.[,,"',.,"'" , upp"ttcd.... p."i.J ,h[",,,, " i,h ",,,, ,,,,,,.

"",i of ,imii" ,i" ,h., included ",h", ,kieral<Iom<nr<."...,

deo<ribcJ by Wo"hy (992) ,nd r<rened '0 £. l""'n"',u,.
Thcoo: ,,,,,,,II ;"divid",h h no' been"' ,ed. ",whe,he, "'''Y
....". """'... ,,·',h ,he 'rp I>'g<1" "n", I",,"w n ro beof LGM

'!l""'" Talt.:dc. Hill (Wo" hy /I< l-l"ld, w. y 1994) 0' "'h~hc'

[heywere of Holocene 'f,e .".j wet<.. ,no.Jl1""'W"I'hie' f(mn

w., unknown .1helabh F= iic."",preime"" ....o" par'

,;,) """I"" ,m of,hi, pn:>bkm " ,hcy"""firm ,h>.t borh,m all

.md 1.'8'" ;ndivid",h ",,,,,i.,,ed on T.""k. Hill in ,1>0 Ute
(; [""i.1. '" i, i, I,hlr [h" , he ,m"l fOtrn. on Tab k. l-l,1I

"'1'"'''0' ,he " nalle" e"d of.. .i", " ng" th" ind udcobinI.
of ~m il.. ,iZ< '0 ,ho,", foutod d,",whet< ;" ,h, Sou,h I.L.nJ ,

5Uch " lowI""d, of Canterou')' IW""hy 1991).

'The p"""oceof. H...,', ..g!, 'n T, !uk. Fos>.il c.V< in

,he 1..1< GI",i" ;, ,on,i.",n' ",i ,h in k""",n dim ib" ,ion in

."'" whet< V<g<l"Oon",,,,,,i,,, of , htubLond. 11....l>nd.•nd

fote" exi"ed (Wot<hr 1999, Wo"hy & l-l"klow. y 2002).

The '''' of [he ",,,<b ..te faUtl.:l ,how. DO "'idenee

of huoal d1. ngc """ [1>0 p'noo ..mpkJ . No bon" of taX;!

mulle, ,tun ,he""", "'" caglc"'" he""",i nly .11""ted to

,ho p' ,;'.l hrfo", xdimenu,"m bcg.m in ,1>0 final w mbe,

.. bo"" depo>i[ed then ",ill h..·, t-n mi>.<cl "'i th ,1>0 h;,,,.,.
",iving wi,h the fifO, oedim<n" of U . Allwo,,1d be mi.eJ

w;,hin ,he upper [0(" of ,he l'ooo, >l ,h" ,ime.~ ,,,,,,)1«

'.... whm-,hen:. "'..,......j itod,viJu' \< p""""'. ' 1'P"" "'lu al

Iylikely ' " <><en'.It ""y Jopth w;,h;n the"'e.." " " o .".j "' "'

" hib" no ...ideneeof""'..... , h..,!I"fo, the p<ti<xl of,...."",

12000 "c y".They therefot< "",",i.Jlr doru"",n[ ,he well·

""ll""cd HoIn«ne"""di,io", for Tokill Hill. We "iUlo.-k
•~ "r.,i6cd r<ootd bywhich to do<umm, ,he""....bird

f."". of , he Glt<'.1p<ti<,.J onT. k.h Hill . nd ,he ,,,,,,,,i.t«!
d1" ,S'" ov<f ,he U;M and thto<tgh to ,hel-lolncc"" .

Ack nowledgemen ts
Th;, nudyw" hoovilyron'n bmed '0 bythefu] lowing poopk
who holp<d ;n ,1>0 «C. .... ""n and p" kingof >«Ii meo' f",m

the,it< to ",hicl=Tra";' ''''''''' A"hn, F=m.n; Mil« l-lad_

ficid: M..,g>.'~ Iv"" Jim ""d '.ory [,>lmer; Jolin Pm", ,,, n;



A1i>o" Pickford, Ha mi,h McLauch la",./oh" Richard" Dion

Rich",l<: Tmy, Ani,. , ' M N""mi S" oh ridg,,;' n<Ta,,><II:
G••in Ud;C a ...e W<!>, t<r: J", n",,,, W inn: Aaron Won hy,

We rh, nk AI.n Coop.r f," rho "'''' from mitodlOoJriai

DNA ' oalys<> rh.. >t. "or Y'" publi,h<d.

11>< " ody "'., fund<d h, rho Publ;,,; GooJ &i,,,,,,,

hnd of rl>< N<w 7.eal.nd Found"",,, fnr R«<.r<h. S<""""
. nd T«h nol"llY(ronn..r TW O W I).
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