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lbcol; luv.
II Lrrtrotsne ril.olaca4 ?fcct
x ?rfiIrqom nqpil,tletr Drgrr letDrl @ m

Hoeblcr,

Xf 4r+thoArtpa hTqtr.it gluttp
Xff Aqre'fffl tpr D.lIr' Seotaplane-s el-lplnbgggnl nospr
xrrr ElnIfl tntl4Fttanr (PullpDr)* Illnlln lgffi !,rD.
rrT firtigorriltqf gr4, (orra), W der.ffi rat-r

ccn, c Flr{Forl fitt4.prnfrt filtfncn
xv qoglsqtdirlg W ettl, p.rm4qqbrm rqrt-

@ (rort*arl)a lHtlrtoE oi|;EtnE !"rp.
XUI Anatopymrs necens ( Ut Lne;Edwands)
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(fffnr*Cwtrl; olrfr$Fr,f flln (r, r**n!
ffir erau4rqhrnEr rarrrf,rtur Esctmrnl orrttrltr ilf$trl

I{trE
ffirr lrrtrtdlnrl ehtrel,hrttc d atrubathl ahl'l,

chtrodrilE to tb mrt of lrr Eceld.
xErrr Emtbaa oounrs abo*tqg f|rtuthttsa d tb. re

ohtE{tot+
nfirV Bsu[m ocrGs, ahml* dtatr{htla of th gff

f,EpeFgdqtr.
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IMMiUWTIOH

"ho 
thrrle e(ilinl"eoo f5 ,opofiitc oorttrthtlm, tFb

t|lf-omt.tmil en*J hte6d fli a tpoelftc G3fdltlo or tqp1.r
Of tboc I I rrle3r to cxpat ltlon oolloctlm rd lF! rfrp
tlrfft stltfartls 3d f,suntet2o ta trertnontl Bnr FtDc L
bnrl| ou l&otqtrsthlo resordr ttm th{, grortbolc of thr
u.t. r.qr Ert€rrcartr rrtctQ, sns prs€r clEtrlr u
nrlpl; of tbc dl8tFilruttffa of ccllnodf,ffi to tbc iilt
of til zorl^mdl olc uap<F oen;urf,sea rN btnqecgrlryhlo tgtry
of, tba balotlruniaas of tlrc Scutbern Oooa !fficil a rulrrut
6rta mmletad la ttl€ osrrpltG cf tfrc tlrrtc trerur rtCtn
nd EG| oontalnc I lrrlscd eh^se!f!,ca3!on af tba ilrmttrullft,otr
hol'oth'l'str CrrcloDrd Ei! tho snd of tlr offirla of, rfifl7,
o[ tbe brgta of ront oesrtcd out orror tbo rhslr Dol.fod, E
cl!ilifltfun lPcport8 hve bsen Fre;grcrl fer tb. Frtll! *cr
rrh rtrgn of tbn nur.k ;Et sarlllrtad; tt hrr mat;aif,
fallmrd th.t tbr nevlrd olErstftsattdil la qrtryeal ilft
1l tho trs flnel sontnihrtlma.

th ntrrtrl cocarlrcd 
"a# 

slnohrnr, of *trD 66t
trc nhlnolfir t55 ttlr tolr*hsrl.ru, Sl ror ctrnnllb d
f f?9 ilF. ophicroldg. cf ttr goter of ls sg,t"ra ,nat sf
rupotac ccrl,IrrC, ttrc aehlrnldc oryryloed tft 13ry1 rd t?
lpctcrt of rbteh thil3 Bf*6tss ar{! dflori1brl G rut tbf
bofo&stear G(Grnrrls€d I gGna.l trrfr ,S cFlllirnr of ;bt$
fca gurafir tqt fivo sirfiiao se dcrctibcC Gr rlrl tlr
cctr*utts conrtscd ut^sc g€rxrrqr anil ntn rpcrcrt thr
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oBhlurotdr coffiFt$G0 f A g€ml?F ad t5 tlleolore

fhG ratcrlrl tra dcr:tvctl tbs tb frtlrlng rqilmt
rsr Errland rqpcF ( tnold rag Ehrca I{rsI rrlmcr) , 3l+

g€nsfif artd n epeolcaS l(lnmdao frlrair, 7 gu/Fr, ? {nlrt
torfoll taland, 7 gsnsttt, 7 cocolcr3, rrmtlD of Itr Efrln*lr g

gor€rn, ? girrotsst Ohaths Flrs, ? gmm, t rlpolrt !ffit|r
tstga{rs, 5 g3ilrG, 6 rpGet3jg *ntf5ndc frtradr, 4 Sffir,
I tpGolral itreklmd frleadr, , gtr:et, , rpslr' OqDrtl
fclaai?, 2 g?rc?a, 2 Epmleal rsltfi ef Inqgtrlr lclrn0,
, €tcncar 5 ef'cclsi Encguer'lr falanrlr , Itrrrrrrr , rprct*t
Esar{ fulano, { gffic, I rp*tcrt Snmn Irlnrlrr fI Inart
13 cpect+rg rfitDGrr Cbll,c (Irlr Cirltor to Irlr frmrln) 

"
f5 gprcr, rl rltrctr,

fha o:llemtlm of rGbinor"'ilG tIa rrrtbmr Chflr
oompntsrn f5 gtare rrd ft spoalrrr A F fFn 1r DfrDord
to aosffi.tr fegf,*tfggpruEgm (Emil), Iy"tnf
tcmqilmrold rplrtna lr prcrcnt ln reflo. of, nrqgfrlllF.
m{qttqa*q (Fmttppi} r Gd th. dtrprtttn of th ocrf,.r

Plets Ia frvcrrllel of thta ;trmlca lr drtcmtn C ry tiln
tmsltton of thc rml eFortuc. thnr aballor rrtcr cobtnuom
tb@ of tbc rcglcl lrctrrrie. ftr rcotniettd rprclal cavcrrl
rlcmtr brrfry I ler dratrlbstsr frD Ghrron
gfnlsr r!!r tndrdor

?ttn brtryrl horlotWta f,rn qf Sn t6lon 1r frn bil
to eqBrttc !f,. gtrrcra d 2, opeotrr, of *tsb 15 rfpaf.r sG
acr Fcooil{tr fo !il rlrst.poC Sr&am' tbrlr D.r ctnlllot
rllrctm d oDD EGf rolnrdtd tpaotoc trf dreorl^bailr lbr
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bethyal faune 1r partly of costropolttan foclee, and eoatalng

rs4f Indo-Peclflc eleuentg.

Tbe echlnoroln fauna of thc Calpbell Plateeu and

adJacent lsland groups to thc south of ltleu Zealand ls ntr
knovn to eoaprlsc 14 gen€re and 16 speeles. ftro specler ars

regarded as neu, uhlle nGr reeords for the reglon ero the

echlnotd Bencre Sgj4gtggf$ and Brlsa_g.jFcr, thc aouthera

lelands fauna sh6rs r strong afflnlty to that of tter Zealandg

thc fauna of Flaequarle Ieland ls shovn to bG sorc clogely
releted to that of the Hcu Zealand regton then baa fornerlJ
bcen supposed. fhe eehlnoroan fauna of the Chathan HJ sc

has a eosEopollten to Indo-uest-Paclftc faelcs. fr€ feunr of
the Chsthan Islandr ls strongly rclgted to that of CooI

Straltr but ls narhedly dlsslEllrr to that of tbe gouthcrn

1 slands of llcv Zeeland.

ftre estcrold CaErgetcrlr$ slrtcrl (de lortol) ls recordtd

fron the Cook Stralt reglonr and e probablc thtrd CooI Stralt
speelee of the asterold genus SSguf,pggbgStgf ls algo repor-

ted r

l\renty-Elr gen€ra and 29 speeles of echlnolds ar€ ncr

knorn to oecur 1o thc aree bounded by the l(*rrtlfo I sleadr t

Itorfolk Is1and and northern t{eu Zealand (at latltudo ai,prorl-
natcly SSoS). The tsncre Eflongclsaglg, @, Cgglg-

pl.egg! and Olleopglla are ney reeords for thls arca. tho

fauna ts ehlefly of Indo-rrest-Paelflc afflnltlce.
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Etretfan $ener* snd r ? rllcetoo of rchtnodcrnr rn; rol

&sn frof,f tbG Smnes fslar.i.i*. 0f thael, fj gg,lsr d |!
rptolta rne n6s Pt*oor{r, ancl all tnt so @
Sfoeluol{ef) tcFe r#cvt:rnelt IrrflE fra rou Elrl^mrJ. TbQ
frqtr ftf the $ucnes Tslsrdc la thoref,cl"s clmctlr rctr3r! tl
ghat sf ficr Zcolnnd.

ft ls dstuesd Ei.st *.Il r.i.e ],e:li-ttrrrsq1g in tbc cou0hm
osc't bere ttllql td Et' lctlnuptan foanns rrblah tcro fsf thflt
darlucd fbcn ttis f.p;lo-srgstni''*lflc r,€lgstr. 'lbs c$af,fut Ilfl
of tb Hegcl'l'&1ts .le6l*n ifirJ i.io elre',&Flli,l.g$ tel.sFtg ts{t8rl

IurobahlT d€rtrrscl ft's;. ttut of itol iteel*rdn thrffiSb tbr 1151y
oS tba q{:EtilvlrH.delft. ilewenl the utstfilhttoa $f ehr
aoCdsnlrlroto B€ttoH,'ls [?:"ottnff&S (c.L) sd flttrq$or,g fr 11t
og'tbenr GDa{rra hrs tlst DE a .l!filrrna$ fgl lbr rrtrr4lr
drrfli ntacr, tbs ertaat sjpslc$ of lbro twa grrgrr rt
Itrcrut ttrhabtttng thc vlclnity cf geuifiGr.tr leui.ffsr,
bcr. preDablt bosa CortvaC fiFC mlatcd foplrtt$u llvln;
furttber no*b. lThr.le tbe aneao of crlgll of n4r ffi
glcnCrtr anc nEt readt$r clctorrrtnable, 1t ls oasgldrrree 1513
ibc rsrtp;1e!-aF1ft bfis agtrttatral c!.gnlflootlt to tfig
{llnta{hrtlon d theso 1pffiFu tr tbo Sotrtbsn Ooenr fbl
holotbnrlan fs$na trf *,uctrnlta le cloarl; dcrlrl$ tF* g!r.
rnilcrnta rqltmr ubt.Is that of, $outh Afblso 1r tr rrlt lrt
of I Em,arall,Bcd Infio-reet-1,ssLf1c faunr. lou 6cllmd brr l
fmnr rbloh !.s appertntlf of trtrtmllcae-Lndrp^qpgtf,ts 5lfgi*
Eh las3llrntc raglenr hes ohtefttr a rGstil-rt*tq.t3tfB f;a1'
thst{h lt tngtndcd G€FEc clstrte dou'lrcd tFil Srrtbcr nor*.
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Eb ro'-Grrlts * slntelsttl clmcntf. tr thG f,qprrdl fmr
rryr ros€ Faerffiabllr bc tetorpptad 6 lflrlfrulll alcab
rbtch Inro; llE {drtinn, eSrred ln3o Artrutlon.

Eb fnmm nf thr cr@ rrlnor hra f,ilrErafi,
bfi dolmd mrarr $16r rm f,arclrg.c ;lililil tuq,t t[G
t3imqf d t':c Eest-rtail-trlft.

A rtrylsrlf olmalftoattc rt tlrr ilsalrrab|rotr hlohrlr
lr DFotsHtGd. tnsh obrpdrrc cl tb. BFGTIEGG or aDrm
of lenge Dlntas ltl th'r hnftrrall, tmtslr lfrrllcr *d thr
dcgros +f effitFlerr?r af tba selssnrmD rle3 rlll qnfrrl rl
o'f Sraott{t dt{Bailtlc nlur thrn tfiltstm;r, t ril
qn6qr mdt ttrrca Dfir fatllrr erG lpopcrdr
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r r arr$Ur rndrttcl to ry aqpF tror plo(bcf,r
a.S. hltr fon hlo ro.t rrlubfr drllr d lnttat
tct€arur thrqbmt tb. cruroG of tbtr dn$r.

f n 3rrtcfrl to dl tbco frrtlt$ls d lrftrlhlr
rbo beve alloroO m ffirr 3o thrlr robladlr collatiur
fop elfnrtt+F. fuo rro nft;hrfgrrC rbr ;llmrt
Uhlqghout tblr tbrla.

f t[Ef IFr ts-D. Etng fU. nnotqgrrslry rnoctrrr
rs !rr8r J' Balllcld rbr. rbotrwlrr gb rrnr drrlegr,
4r thanll c? rlro drr to thc Etrrff of, tbo y!,;torlr
lrniVtrttE l"lhnrryl fd tc tslaa rl [oodl rad EFle r.
Allcbr*rtt qf, tho Eryrl Soolrty tfL.Elt fop tbrtr e1;tft3jg
Il ob0d,nlng [ltertnrc, I n gfirt+frI to Ir.t. D. l;nl
for bln aurt ttl fgfrg tblr Sbrtr d to [Fr J.n !. rrlm
for eaatrtru ta rnr.oof-nrclnr thr crrd crrd

r rmld llho to thnh ay oclrrrgns rt tb. rodqr
ulgu'trrnt; vtctartr uetvrrrrtsr so btr hcro.f lr tl n
n$/ fqfi, ond ftmllt, I tbsnt qr rlff lrrlr, fon hF
omt|.amd o[ogrt3ficat nd fo'rtluc.
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gp ,T0HIFgsq{-

[n -[QIItffiH}l.QStrIfi.r JeEr-or, -, SW
Df I!.L. Plloun

ffi of loologr, vlotortr hllutlrfH of tfl,lrryIil

^rDfllnrot
fbr mllmttm tqplrr tn ffiFl (af fi|rt oil

ir nrn) ad t a tDfclrrr rnmtFlt{+il rr&r t}il r$Iltl
FtRlt0rgF W (rormrrl) fs ftrrrl 0qnrl,tr Ir
tb. fon o] mrl,l Dmfcntrt Dlrfer gr to Oob r ff
dlfrrtar, d eo}rr

m holethillrn ffir et rs$brm ghtlr tr frarrflrrft
octrlrfuf fin rrtrtet*t rnxlr, ra0 rhrfg lrry
rlratr ffh otrimt mbntrtlrtto rrlrdr rd rrtl
firtrilfloe.

IlnmDUffir0lr

Mry lrtr t958 cd eerlg rgigt s rlildlttm
rE r.sDoc !r lb Fryrl sml|v oorlrrl sd rrrtnr d
trmraFrd oHpvrtlous ffi osllctlq. l! Cmthalt
Obllrr gfr3lffi lrrrrr rctrbtrlcbcI fr t[tl.r rqrrmtr rGlrl
l*lttl

f r lrl. Ohtlor (rppru. lr89B.).

2t Wtl rec tr mtr rr{mf (rffpsr *9qb tr 5frf}.
t" I.\ f,mrr** qFr srtbbm Rr5f,@ (rppnr ttfrsr).
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f,hsro lhrnr rFGlol oonrLcrrqt togrtbop frnr fi1lrtrl
to prorldo r gpst pl.cturr of tha ahmgu 1l flour rf
frtmr srsog thc patagmtan ooratlltrc. ?hr Snremt DlDtr
ooateina G anemt of trhc holotM.lm rollrrti lr tl.
tnsrtac btslog$t to thr .Isrilrtlil1 Drclnrar crl,r hilr
of Omtarbu4p tlntrcrsttyr Ohrlataharlhr

A tstal of f00 rpcrfn@ sC hotrotlhwftnt ;srrl oolr
lcotod, 6d thoac oqrtr tn gtaf!! trd tr tpfol|lr
Thc eollcotten Fqrritrnta l god E*ilr'rrctlm cf thr
Inorn fcrraar cltlbqfr | ffirr of alnoloc, hlthr1.to lrF
Snsfoil r asmm, r.rt not ffilslr

8bo Eballspssta. holdhtnlra frdn sC umthrm gbtll
1r nst trrEr tn ts$ d apcl6l sltlowb I ;tdc fgllrrtT
ef gcmtr rnl mDrtra b.o. Ibt tr puthrrl,rrft tfir G*
th. Or.Nar Dcadrooh['n0idrr Plrrloqr mttplr rol rr
rdd;rs (r0$rf rsgBb), hrrep (rrorlr lwb (rg[t] d
rlrlnhrn (r*f) btvr riliad r rlrrr ptrtnr of thf
oqrtfsttilo[ d tb. f,rnnr. ft tr utflrl.y lhrt fW rr
rhrllc ;rtu gpcolr ;111 51 t15il *1lil tblr r.*Sil66.

r n grut fir3 fw thr oH|optrnrr to lhfu tttr rilt
lntc'retles ol&taottml rnt r rurld lthr to tbmf Brafnrc
o'Ar rff rnd lhr aorer Socrrg fe l|tplrt seflrffil
aqptng tnl rcgal soctotr E Ddttiu ta rruftrll ohllr
199}-,99)
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I.IEE O' SDrOIBS OOIJfiTED

OFdG DBTTT}I€CHIHOIInI

9u11t Hll,cnhcrpldm
etrbf*rfly flVsn&f 1I$r

ahhffit{ls pl$rqqqlq (apm'}

tnfft Ousmrttdm
frbfiFuy oumsrl,Inrr

Sls[rilutrlr ?ffirq (rtrril)
Er$ao0rqr rrnlntr (vrrrl;l)
Ecdlse*s! {fbrilgl (sryrr'}

Eubfmfft OolEehl,rpfffi

W lenbtfiEjl (r*uu*t1

tctlt Paolldm

n?ryrl}rdfilA Sqmn"Filg (r.!wr$C)

e1bl nrtqsn;lqp (Ehg

(trqd.r ADODIDA

rrfU Ohlrtaofrrilrr
ghe$g$ rLmnlL(I,u0rrr)
&fahglqE rugrn+;el (rice*m]

Efmfrofnq .q*ter3sl (til;frl
O'DilF'IgtrpAon^ - |ff.

3r{c ;LgPIDftSHIA{}gmJ\ - }t(Hc.

Giln EI"ASIHIDODA - !ffir
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ilfrBlfi, ErAIITED

A totel sf {fi Bpsofuucoa rrot}c aottolt a Sn fg
of tilr 70 ftrtlolg uorkod. collaotrng ;r, dcnr Dr
lrmil tn the intar?ldol rtnG, by dtflEgr tlrrdgras o||
trlrc natttn8l

AFcr I r fala 6btloc, atrttonr l-fg
8tfu b. hta Serlota, bg&5r5po!.; ?fboOerl6rg+l

fttlrl bosrdu bruh, votaulo noaEg hffs galtrctlrt
Ootob.r'lrrtr d f6, {lIE.
At{qwJ$isr !$fg1s[e (Emrrl} lt rpstnnr

A$Ga 81 fuar3e ldur io Ftrntr .dlrrgtrgr atatln
rF-bf

Elilr l9r PuErto l4{rlrr rrle urturytsar ttr" Bolnt to tbr
nort! sf, thr FAOh bcc, t*googf Agi 0rr 7qo?6nggn 1l.l
letorttdrt gncttro gsrsrm rooha, rholturilr, h${
routottngr rleo osllcatloa Ss W ffif
Ild bsldfbat'r |ld eubltrtonl caltmtiu rr crrr*l
trorubrr tg dt FOt f9f6r
?qfrfpry gnblo+lr (ecaps) I rnltm

Ot. tl. fckr 6nnloa, &gq0SJ5' grr F$otgrei{f F.t cel-
lrllm lt*o rqatoov?th fpmdn and holdfrrtrl
Ilambor js tg5g.
pfppililffi{ SubrsFu,l (rcarr} 57 trrcfru
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gta. 31. Cql,ctta Laorruana, 4goigrSg* grr ?tror5r i* Frr

dcpth f B nry aandf rocr<, etrolll dlncdge, Dooab8 gt
f g5g.

4Hmrq$rqU \ffiIilliqr (vcmrD) I tDrom

8to. !9. hcrto Edar tlost rtdr of o*naL Burr q,gooBl W Err
rbof;ef o8t f,r ] Lntcrttdar borrldm baaob of $slttl
gnr!,aa| hnrd oorlostrniJ ardt oollmt!,f,r frslr
ugorogqgltg fi"qrrts nrd boldrfectn| Dconb.$ g Gd lfr
f 958.

:

tngtd.ilmE fnbfrEr{t (* crpor}

Is.olrq Eg$ggn[Sl Frarm)

gtnr br r5l8 hrl$s rDd rara trpvlaasq nr|Gte Ed{Er

&9ar9ti)1" Erl ?bgp5t1g';r Fjrf rntr,gntldel sd arbil,lttc'll
proltto.gntlrs nmlog [*lgt oollostirfgl DeErbrr f g

rnd! l& I g5g.

ms#eril quUtlqqn (aqar)
,hcHE 3egssqnlese (nlnnn;

Atrr 5r trslr smullo snd gonthem ilrSloar, strtlm
99-?8

Btnr 50r ltsrto HtXllwe,
67}!9f tr, latorttdat.
Semrrnr:I, f 9g9r

l, rxrrfrmr
,o rlnotrg

I rrrrlnn
I rp*ln

Iala flrvrrtl-a.r1 tl1oggirl*)t 0.r
houltts" boeohl hnd sellccflt$

qqrEtglfiEtpl ogtnzFgqga (rrrrorrnr{] fi.e6nmt
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ttnr 9!. haartr pobrlop rale Fwulnor 5bo55f 5of g.r
6?o4rrttorr Frl tntcnttltal aF'gtrlrta Footl hrad

oollesttry fin oollattou f,ecn @ franilr
eld boldfastrl tlannqy lCIr f6, eJ end I0r tgSgr

M {l$ht.?q$g (sryor')

H+,stl. oUfil!!il Foqy{iliiFGnrt (nencnrnrd}

lO rpclm
I crpllnilr

8$r. 5lr. nrrrto (}landtr xaln Etlltrunc, S5otg{ g.r 6f}trpr ;rl
bouldcr bcacbl hta.tldal hnn! ootr,Iootlngl Jffi1t lgr
1959.

Fqtprpffia g$Etsesg (serrr)
Wtnh}rtl(rrurrt)

8E[. 7,, 8mo grtdl,, n"rrll lflLard otElostto I]uO!}CA

Orc661, tlal9.a $rr 67,Qfi" Bfrf solleottm lnqs
l&lgtnugtLg fnmds and blLrfurta; rrenrrugr gt f gln

olrilflrgffi. l qrgqgg (acauoa) & Dpornr
ilnwrrttf,*q sanYffomp (ucruril) t apgtpa (m.

cerf,c)
gsrE*Cgt! .elg{a$ (tudils) t+ rpcstnm
W.EtEsHEsil! (r,orsoa) o lerotrnr
fimtw.rur gsgterlge (r"uarr6) r rprh

EtBe 71, horto (brilt. rolr Emtrail, to thc rng ef
thc rhrrf,; 55otet g.r (rle1|t}otr firl totgrtld*l
Itlo nosEr grd barldcr orrb, gcil{r.rhd,tcrtrf,, hen
ootrloottngl E'shrunrry lt f gbgt oollostlm by dluul
rsq8 ilrmgryHal Frbrrr^er1r 0, fg59.

$ rrffrm
I qp*lrrr
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tflguilE$s Fgmeme (capen) | rpmhm
{eqnqpllilflEg oqeltdrqstE (Haloucrd) A q}mLffi
nf,onb*f,ntf F,usqurui (rceaon) i rpllnm

sfB:fluAglo jtoeiouNr

Ordm ffiIfDRfEHTE(l8fDrr

fmfft FhyffoDbmldrc

Eubfnlry f?ryr661d!1lao Hedtag rnd $rmlng, rgt*

Omur ffi Dclohnal fgbf

$nrulug Lenoper.r, t0liS t gt p?$1 Thcelp f S66f , pr A6g1

&illrlg1 tSS?l et fa$tf Hrftng and Fsrralng, {9il+r Dr t6}
fn 1nr6oocrrslr€'

Typ€ 85rcotoet AFbo4iillqq "trtl8[t$tg {srnpar}

Brrurlar lblr g.|rur is rmnottrtrh. Delcturnn (rglrf)
tlrrh€ c*rt thar $ro gurcic n rn E$eggfug rs Drroc€rtDltrl,
bartqg Lracu elrtrrcrl rung yiEt cerlter fgl fhr lotlrrsolg
E*dluc ffid Sarntnm (.|tjt+) ur:fort$ttotry Derelttcd l|.ih lb
old gmorte rrrul

^wnt4rn,dttlqillt (;mre)
t*qnf (flhlr|t rhllmtr4 enug, r!69, !t Etrl, pl.tor tlftr

J-61 &sllfrt, lg6lr prt56.

$rujtn $elf,t+hE, rqll;rtr f865r D.l50t thrrl, flf6r, Drs&
ntclFt cbllcqlrr rhefl, r&86r, e.t!!1
ffillorFnT f,qlknftr r.ilrlrr t009, D.tb.
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A$fig,$lfl,l,m qhi 1qpftt#, t]elcn;Brrrr, 1ifu1 r Li,lgTt
r+mqgm qFrlmpe i{ndtas aild pmntng, f g$tr F,!6r flerlr

Dl,ngnoelel &g'!ili fo:mr (aS cr) rl,th thletp rofl
TEttr end nuilrour atcmt f,aotr trcrtclre ft;r hlgl
crtrrul D*trr ad flve annrll rnnc,p rnlra, ortarm
t$trg rtth fl?a alout, alnart r€otangtrtrre rgdtrl,! Gd flrf
fntkntflcont tptrnrafllal,cl oftra oonptrettly €1p1rltl tl
rE*Fousrr{g U,mrrr oaa rrrur dorrarl etmr onrl; riltm
b!rytohedr end ono oF ttro tufts of onnllm otffir crarlr
rttb nrlnr.r te hoacls. Illserfoug tufto of hnrrchod Folts
ulrlolm. fmm rnrtagr othnrrrlsc trolorl, of ttrc tfirll|tr

Donwttr la$r, nlldrlclqntt ag1_plnLr, I !il
lpiloF|ttil cplaoru r"eilrl t;rtoolre rltrr frrl r.qrtttg tr
tmgs! fdlvlduntt. Oalre AIFqnrb lcttllil to rfilort
bl,IEr vcntrrur rlon, tentfoloa dark. abdlm rrfar
tms. (nrter Dolcnrrr1 f Srf i.

frtctrl llrrlrrdr ltatton t' h rgrctnr lllil
fiFtof,'c$il lclrr

Rna*rr gbc r'otrt' aprolaarra ltl tho profiolt o otlmfln
FrryI [h langth betqrerr f 4O rm]b nnd { f,5 nrdr lbo boqr 11
rll cevcrad l.n fubrfiCIctr rrhtoD aF ncra nrucrpors r6qlr11lfr
oolnF rr rleshol t E denk bnowr tr, blm[rah doneeu;li *ilrrr
t! rtnt Lraratih'3fry 6a tlo rrntrel nuftrcr rhfir fr io
blrs: tctslr rrrrtr| t[ tno rln|r. Ittr lntfir rlf til
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tm ilgul$tlt apm{d, pnofirsclg hreiptrcd faryrt
tcntaolGr, a?Gloglng nbout ?j lxrr fui lc.ngtih" [h€ IScl
rtng ltrc srsaa erolntd ttro nc*rtb, sfi oonrxrlgrg ftw
rrlllrllt slrod pstra of rbor4p rprnrHr brnchc|
trataclos otr B 16 srsragp lengthr Tbr orcl f!,rld t!
abEut gO m lH dtamrrclr farurdlr$c[r mrtrtdr thc Fl*
of lnrga tatnkar tE tbc ul"ddorcal tntcrrredlugr 11171

i nnarl rprrosfumtirr olnsrrlnr nmad of tllarr rbout I t
htgb ndl 0 kilt brod, rhlob rqryu.ta tbr grar3al ryl1!furlr

fho ssttth ts f,rtgn, rnd cmatanttea d tfir frtargnl
rutrnte Lu a d lsroctaal spcolsrn rbsrcd tbrt brual pbofr
of 4g$lWyerf,q et{5n up to rrE m lq *t 6 n rtCf, tn
b. llspatrc. 'dhe tntostLrru rlrc, oentalc angnmtl of
8Nm algae, botl {?lrruo:rtcup and thaltsldr blon rlff
(nnacmtnantly &@, si$endngos of, nn*ll cult,-
lttlnr, rnd tsr{nolda" Thta E}roolcs rGeiil to Dr fnfnnpff,
I vcgotcntn brort*rr

ths celcurorn rlng te largr, rnil ha; bca lrlflr
ll|rt.dt lU Hdfry Ed p$nfng (rg5t+).

tho mt 1r tbln-'rrrlr|p EI trrrr . lilTr
lmD. Ttr| c10lr lr bEar tbt h.Jrrll,s, rftsrc lo tb
bo(f ;rtrl DCIr vsqf nrhfi"our rnaotr rtrrillal Bcaplntc$r
t8336 terc ttro 6'otttl of tno brord flrt tnhr rlltD taattcfrrlp
fott8+lf tnpmrtrod trrfta of raftrrrlo).t'Jl tnilnlcrr I'I
trlrc rrlae fnor $re ent,ertcr ed of tbc llm rr tbr
lrtanrt Oomrl tntcrnadttr rnd Grtcol rntglarll 5tqr rb;qt
brlf th. frrlti ef ibr bo.tt uflil,
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-l Urft sf, Eunorsu*r i'ollsr voslol,gs flslEca SG tbr

vrntral si.do o:' tli*i tttll,et'.-vu$eulol. i'lRg, gsd gtysf oft
*erllor cerl! rht$b llo to €sob skle sf the otrong Cotrrt
ilerratrr{p .d tffil"astt tr nodula! r.d?aDorlterr

Ehr tsnd rlnont fll,ls tlrc rry6t of tbc boly effllfr
rD6 cmrlrlr sf tro brmhcr of rparscly htanchod gmltrl
olcor, l'tag mc to rmh rl0e ef ghc ds'nel rocscRt.qtr

fb| ortoa rnt orog! tJr colounp ilttb rbttc thtckair*G
roattrnrdt r!ilg tbtr lcngth.

8*l1d utlclce src rcpnclrutd DE b1.ord ltrt ftFrnr.
Ebr rrctnroton mnollo rm rmh rpllt lnto tro os thnr
ne'rroil bmlnp Jornrd V I thu ;ob of ttrruq fon nost of
tbctr le4gth.

Ip tlre ulletmn dlcsmtcd, r oonmarrl lr!.motb*lf
sFab ftu tsttr ln tirc lrst &t lrnb pf tbo l$tcattar. brUIF
rff elo&g {itn tody aovt,W, Trra orrb qDpgrrsd to hrrr cflff
llttls ttuogc to nrllec.nt tloenresl aprrt flc I rlt8ht
ruptr^wtng of tha *nll of tirc tategtilrsr !h1; reffitrrlrt rlf,ft
omoolvabllz trrve Dcm eautrctt cturlng ppracnrttoa oF flltt+
pst of thr Bpaolafnr.

f @ lo oaloaraonr acpoalts ln thi boqr illl or Ir
rtn hbtf*rt, althou6fi ond-plates a:Fo tnon to offitrr ll
tbc ttrbrfcrf of thta aprolrn.

fnrougtr tfre rort of Dstcmgan (rglrr) ard ffdrr| rd
P.mrtag (1954), tb. ryrt*tto prttlm tlf thlr enrclrl tr
tor Stta olru,



- L7 -
Dtutrr bffiLcnr De tohnenn i t g4t ) notcc thnS

AlEqnlgj-I3 .Sh,'"lg4t1\l '.r: ;,''ltiilbLf "tlro rJ::et $c),.Tiss

ghtrlophnr,ld snctrn froR chtloil . ?ho sireol.ca tr rlro
lffi! along tllg oasgt of ar$rr. Tho gr.recat lmalLtr
lraond dooa ilclt nfftrct tlra lrusm dlstrptHttm fnttrq
u6 lt lc rg4renmt th;t thrr Gposlct te Dr-onrHil
sffint l,E thr {rgBn${l?tn EotrGr $rsdrrtru trlr lctldr
nllr

lmtll $ng!{ABrID.tE

Hubfmlfy Ououmar. ttnar
Ccnuo CIaSfdtC&HtrI9. Dundtr f055 rmir lHt|rfs;

Dtagnool;t tmtoolos ttn col.saDosur rtqg arlll
ulthflrt btfbr"qatlri6g jlr.rx,€Baegf F,ktn dlep$filta n*rrty
prrrtoti. tha Dlates er6 ?lrln, unnoili, dcvst.ottod ftil
fnptadt Fods. ( '.f,tap psouriRg, t thg) .

sylp EpaLrrl frIaflu{lln$rH cpmGs (r,raesr}

taeErr ttr gGsur g.rffi oontrtna tbil rtnl.|
rt thr Frrat tln. gr@ prnntnl d grlgn|l
gbFbcnl|rp s. bom flm Drlar srat tb. omroor cort
mrlpctlvr{r.

glnd€eg$rle ptrE;l (r,cnuon)

0gun+rq ory,flq; Leoem, t8lor p.153, Fl.5Br fignrlr fil
Shrrll tE86$, DE.50r tlor Dl.,lgr flga.lp f| L€rlf,



-18-

{dg$rr prl5r Dtrrl; tfrr.6-tl (lld d rqrfotmr|rl I
Ifllr 19{}8r Et?J tho, l9tgr D.75t g15|rr!-161

Drtrlnrm; tflr?r ?rl:lt.
4r$filmfulc sffirr pi[nln8, fgqo, D.iF?t rblrsr f*f,r

Drltf Il fuulagr 1997r D&1 , fl*rrlf-tJr

qlrffqorlrr tffilpalcl,med' auall (r4r to tOO rn] r
dsrlnsohlnotaa ;ttb rgrrl.rtt*! tmtrlar. $nbrfrrt
Ft|sfptetod to rhr sf,bslnetn1, l*gcy Fntrdlfr rnallu
ffia noro nrrueFcr lorcnlly (sl*D reamt) 3 ruurllt
urmGcd inSo doqblo roufr Oeloa.raoug rlng el$l.r
sltb Ao Llosce.nton r$oeearlrr Drloattr pefmatad mir
or Plstetstsr rgluontf Dr Lrorl:S Jn older 6Dc€1ro:rtr

Rrbafoot rl th mdple l€ri. Eroctf..tro seotlag,

Ifit filrf fn:[ar0: 0tettf,r Et 8tr aDclrurr

.tmrlnl Slr4g[qftH,[^B -q$Hgg rs ml d thr but-
Eolr ef tbr holotbwlenb rlrffi eogthfin F.rl, H I
hrr lrrtb to rld to tbc thorsneh nomurts gtvn Dt th
lontme ltrt 6 tn tho r'nqtr{f $olcr lhr rlcrlffi it
thc lutemt oalleotlm rmgi tn tstql trngtb tblu fO n
to 8? nr Colar fr atoohot tr l!,ght EEIE to fut
Itrryleh-hroml fn cilils rprcl,srnr, hrbtfrtt rnt ntlrilt
lrcblns fros tlrc donerl r.rdLlr thrtl (fSS6) {no0rf tbrl
ln tha 3c nm to W m epoalninep rlortel t,rbrfsrs trr
rne tiqg, in|t th ta ts nr't tbo soa€ 1r rtl of tbr rnntru
ln thr FmGt rollcctfolr f frrul [o lwnflrr G lbr
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dsrerl surttor of rry cp..r..ur, rrthqsb lhmrr r (f ssf)
nrtrrlrrr frtob rar co[cotcd ct ebwi th'Gr t,'r *
tbr f|rrrr lut$rd rm. rDGohnr crrrylru brodr of
ftoLlcr' rrmrartroa of fhr emd 1o ilrc lrns
aDcoirmr ltl ry ralrrtton rdlcrtdr tb"t mnrl
rrturttt hod Eol s ,rt bacn mrlbrllr

Oalorsrru 0qrcrrtr Dfoilrr! to b. rcrir Flsl; thr
tatmlo rmcttmr cmtarnrns trolrtrrt prnfort c rdr
[" tb. nrlrrrt rpornrar (trrr, flr.r) n rl rug*
rprolnens thr tratrlr rodr rnr nlnlf rbrrrtr fftl
thr rnrDtlm sf th. nilnlrto lr tbr hbofrrt (pl.f r
fl8.?) r bodr;r;rl drpmltr t*d to br r.ur rorrrl or
rmlr'g rlfqrthlrr ra l rftglc t4 r rprln r ftafht tfr* nrpsrtte rn tbr rrta of to. do''' rrdr (Dl.rr
flg.r). !h* toot thr fon of pcrfmrtrf Dlrbtltrr

lhr frrtrrrr d th. tntrmrl rnrtqr bm rfrrff bol
drlolt brtf {Eknan, LgZS ).

Dlrtrthttsr @ otootl rr aorl cmulr
Imil al fh. roflthfln tl3l of Oqrtb fr4.tCrr rDsnt lbr
ctFrrtf of, r1|rllral H rlQg tb| mrtcu ao't sf
rqrtbrrn Emtb lnrplss, rr fa, norrrh ' to' E[rt of rbrllo dr lr plrla" Tbo rprolc tr rlro bom tIil tmth
erorgtr Ed Antrrntrce, rt omr,nrn rtr r Ertt porat, rn'
tilrrlln r;hnr (trrt, rtoc). gr rrn.il ber D* trrrn
brtrro lutldr nrrt ld tlrloo rrtru. bu0 lr rnt oilor tr
tlqrtbr of abqt !o rr|r||r oflrn rrtcletd rtti lrrilr|r
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oomrr gtcmpgfiF[ll Atnrg, tgit am{ parutnjl fgllg
Efntfgtrlrf VrrrttrI, 1816.

Dtrgnorl"r Tentaorcs tcr. caloocoue elns atrDrrr
rlthout forrtrll Dlooolacf. Eody rrll depgltr rtil
lasbbrll pletre, rll of tho lur ahrD.r ail rllrmgld rn
ona lryrnf no teblm, ro loectt0l no sqltlf (nf3.F
&tngl f 9lr9).

Irlr Spntrrr strcodq qnlrqrtl (Bttrpon).

ln.lrar lhr grnul stcrrdr+rFr oaatalna rbalt te rtnl|.
rt tbc lprnat tlrr. Fnrl of tb. eFol* brr . slpqr
golrr drstpthtror ;trrn omrldrllr{ tqptbcr
I* t'qlqglfe (rortrnra) Auotl.d rd ortDrDcll rrldrr
Sa r$rrtFrl (g@u') f,cet ooert of Bcrth Arnrtor po

-lpo Br lrtlhdrr (urrlhrnn,

Er r.|rrrart (vrrdff)
reb?).

tmtbrnn d of, gfith frcllrr
Drlllod ftry tnryplu ffrI
Irtrlon Teo o ghl Oronfr,
Anter.otloa ..

!a nQmrcri (rum) turtu*n obllrr Drlrl.Erl r!" r
Soutb Occglr.

Sbcer forp rllcotcr rfrt to bo olear[r trrlrteil tc rrcb
otbert rnf thlt!' dlrtrlbutloE rnrllllclr tbrt o! oartrl!
rDcolcr of l+clillhfpne (nrrlc; fg6s).
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Btr.r,ccilr,rnr l+rv!"ertr (Vrrtrrll)

ErRtqtfllq Lmftelrq vollrl'ttlr tgfi, D.661 Ernrtrll; i8?6t
Studcr, r879t filth, tBT?r D.E7t.

gFrFiTfr lrrl#rtf Tbrll f E05f, D,jT; DLIfIp flI.5r
Pl.lV, flg.fIt Ispnt, tSSe, D.8il81 l.uilrlg, t8tIr,
D.5?r Flrlrr f1gr25l f,mcnHr, tgof r DrlAl prrrhrl
t$lr D''?;21 Bcrmrrld, 1906, D.121 Plre, ftga.fdl E lt,
tgotr D.8; Erl,trr, r9t?r Drt6trl rbm, f9p5r D.96t
tut-fl8. tl I Dclohrnn, lgb7 t D.!I!.

AtnHiiE[]l rolqrte fhcrl, lEg6r, D.l!.
lmTCodlrrt lrrtlatl pnnlng, I Srgr D.bpg.

Dlryfler frntrlm at rqutl rllrl frat smtrloGd
to tbr nhrlrnll, orlomrqm Dlns flnrllar ryrcuhr r.
oblmg Dlatoa rlth uo d tlctlmlrtfr rmtlnrr laolbrf
rlth t rsttculrtoc nrtrortl thry rFr nrrf,r tn rnrtlan
lDrolrrnrr rorlr rorttrmal $r lugm or;l. frbrfcrt hrrr
rndnlrtil nd 36sarrrr0 rodtr Tctrclm ;lth por{omtrl
roCrS lntpvolt rlt[ fonlbbohif httonr rmrthn rlth rt
Gtrrnrl rrtloulrn. lotel l;artb tD to teo rr (AftF
Drtobrnnp f $r?).

Irirr'l,rl Ernlnrtr gtrttn ITt I rlpolillr

lnrnlrr lbc rlngtrr rpo!,na
E n) r rnd b atrmslt omtnmtdl,
?crrc rilafl.!. Gotarr tn rlsdol
oetsaErsru dlcnortts am typlorl of

lr anrll (tctrl llil
rltb nory dreg tDfir'
lr ffgbt b.g;n. lhl
thlr rlll€lrr rad nmf
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ro fnrthu dlgaumlon bcmr QEnrq0prrrr rq|flFrtr ls
l .Dcot6 tbloh lr rcdfU nroognlerd brorurc of ttr
d tatlnatlro oalcarrcn drDoaltrr

Dlrtrtbqttmr Drtsbnrn (rst?) rotm ttrt lr l&tl-
F+$ 1r laola llm tbr rnrthrm ttp of Banth lruloal
tbr Ohtlr oomt, pdftrrd talendr, frregmlra trlrnd,
the Grcrtr, r$lon rrl,rndr Erll (Igos) ;r1lorrtf,!
rprolnroe fFr thr vlotarq of lflur{o DSr Ant$olloa,
te dfDtbf of rbout lrt frthmr

Otmr pidolmr hDtESr f$rg
Drt|porlrr gfitslrr fo. orlsr,nouf rlns eltflrr

rttbout DrtGtoD r8orrrlr. rl tbr boarrrlr r!.l
rnobbrl plrto of, tilo trDur la tffi lqnur. (eflrr
Prntng, f gqg) ,

&lG tgrolrar Tlmqffir ifluhrrJ (eanrr).

4fpns opn+ tfullorql ( 9.rya;)
tc' rtaqtrv iGf hmlag (tggO).

Dlrgroebr rrlllu rlred, rrngth qp,to foo rr
ftbfort tD fln budr, Hrtrm Ir tbr dorrrl ulnteernr
Srntslea hrF, of urqrrrl rllrr orrranrour rlry elryL.
Drnuttr rmn'mrc obtrag bbbrd plat4 (of rrrll|f
f.ilgth o.l P n) ilth onc md dcatloulrtrl foruhhofrd
Inobbrtl bnrttme (ore Br rrcrlsr lrngthl r trbrfrrt ;ttb
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tlullnntrqy moplrtre or Dono rt rllr rnd unerqrr
pfffoFrtdt sumortrnr node, noetl;r thruc-crffi r rntpotrrl
rnd tratrolo hrrc pcrrfonetod plrt' .od todrr ( nftu
Drtobmcm, {g4f).

Irteflrl' llnil,nrtt 8tt.f9r t rproln. gbre1,t g?
enoolrrorl ah.I9r lF rprolmr, gtilr&or g rDrfirrnrl
8tr. 9,2: lo rprolrsrl gthrflrr I rprtnnr, ctr.Tlt I
rltollm.

nmrfel lhr gO fpolnms F,ragc l,tr tc3fh fFil fO

'n to n rrr fhr oolqr urrlm brtirra rhtt| rnd Dlrl.
thlr unots rr scf of th. brrt-laom tlr .hltr; sc h..
brrn drocrttro U nry rstrrrr Frurag (f glor f gre)
bre mggcetGd thrt tbrrc r$l th$m 'fotr d tblr r$rrlfrr
lrry *G rr fibtrnua "h'ntRr, fln tb. rmfhmn .nd of
OltrtE .it}|rtor (rll of lb lrilfot rpralnu sra of tbtr
fmrh Ir f*font ,Snlililg lrntrr tbr rrtnrlo cd rr|t
Prcrflo abom, i! f* ratfr .f otrlrg &
1r hrg;l f,lrm gouth Afltorr

lbt drpui.te of tb. boqr nlt 1lr tbr pFE rrt rtmlrl
(PL fr flgr.Sr t) rFo tboro of tbr Tqm+nn fonr hrll
eDrolnors rmy lbou rtngr rn thr ecvolq;;gt of 1gobbrl
buttoaa (Pl. tr I f trr.E) . tha tubrfsot drtprtta (Dl"r r tlg.
b) ar{r penforrtac Dlrtr, gfa1g ilr551.;nr!, rbout o.gg n
Ln rrearg. l,rngthr gb. tcntrof€ cmtrtl lufontl0 FoCr
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tnd mrll ptrrto uD to or!3 ur rms (pl. r, fk.6).
A thorEqb lavrstigrtlon of rll of thr rDmlil Ir

tho grnni Ptfidmrnp ts urgoatlt rrrdd, porttmlull
tbore opoolrr lhlob hrm tbr bdf ;rl1 dqnaltl rt Dlrt$
rltrb mc cnd tlutttubter rnd hlttons. 1tor I tnc6rftl
rttqrt at e llrvtrloa, . lrltFrrrntef!.vr 

".nf,lr 
of rlrcfrea

of smh lproloa rcrld b. ngulnrd, rnd nilorrara;tart
tbac Nrrr not arelreblr to thr rrttrn rt thr nrrar?t flnr

Dlrtttbufrour Ehe rqgnrnnrbrn of |bu ryr9qr lr
tl

rnora f,lq rmtbrre $rnl ln thr rrtt of Efith ln+rtor lc
tbr nlc t. It Plrtr ta th. aatl rd thc rrtt5nd'irrlrnilr,
rril thr lntmtillel loaf to apBrwlstrlr lo0 rrlrlr?,

Er$fiff'y Ooloohlrlnr
Omus W Bhrtrul 10?6

lor rittomf, lrt pmftg (f $g).
\

Dl$noolrr Galoerosur rlns alnnbr Fttbmt fsrrd
3rffiri{Ee rn th. rrll ilil osr ril noolb plrtrex tbe
glrtm lrbrbrttag ln ril. rtnslrr (rnrrr pnntp3l f glrg).

erDr EDrelcrr Trrphrtbsm Er.!-eF$ lemee). 
i

Iltrrulrr [hlr gsrur lurplrrr rbmt s rgrclrq q
rtloh olmca rrlt diatrlbutod fir thr rcrrthrrn prrlftc Ocfa
trs Alrotrrlta te Ssuth lnrrlca cnd rlro frrrf,prln frlqdr
?br rrrlnlns sprctu rFt furd fn lbr lds,rytpDtlfflc
na rdltrrrnllr mglur.
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trrrhqlhrgr honqf,I (rrymr)

lh{onr lmhfcRl Llrlpatr tgg5, D.E5J' ftg.6lrl lbccl, tgOdt,
9.?611 ldrlg, t6g8i, D.4Ir plr, ?, Ir flgt. trf-l3il,
Et*tan t lgajs F.J5t xhro, lgafo prf or r ftg. eE1

Drtohmn, I gtl?r D..I!5.
TFQilf F+rlqt Thool, lBS6b, D.,m-t p.

4iloEtFInEI ltphlrtl Dmntns, 1349: p.rg6p fr{F.t g-f4.

Irtrr{rl rralnrcr Strttol Slrr g rrrolncnar

f,clitrrf lbso sl lplorl rrutnn of fhtr unErn!
armlorr rh| totd rGstb lrrnfrr flil tr? n (r il$urt,
eatraoto.l Eloolua) to rtO ro fhr wlonr la rbohol lr
nottlrd uebt bm to d|tt qrrryFt!'om. Tbr tn!|lfirl
83r rtghtG tl lslcup tbra thc prrt of th. bedrr rh rqrl
sraff thc tontnlor Grrr eqltrtrll ntntrC.

lbc crtlurqlr rlng b rtlpLr rlth !o prntrrlor \
DFqtor'rrt rtrd le ootrld, ;tth tbr tllvc nriltrlr rf 1i1il,
fltmrdlntc flnty ftrrd toftbrll. tb, nillrlr ,lnh b|!r
r[ rntonlcp aotoh fu tuottu of rtrrts. nrotil (ptrrrp
flc.f )' rbrF tr e trngrr tubnrar polra vrrls!1 l;tat lo
E la lqthr ;hteb rntrae frr' thr ntr'rrraffil$ rlll
|l thl lefrt ds$|rl tntcrrrdtunl ttrr nrdrrporltr tr r rnrll
nooulr Ebout r '5 n rn dhnatclr lrrne ms rhr Dfl*rrrar
rdg: of tbr oaloanmr rlne tri tb| elddoFrl tntmpdlrrr
?br gmr! GfiItllr.t tro burhrr of alfagrtr rn6cs.c
oprngo'3slqrlltd olforl ttob atta*b to thr rs8 Sr*ltrr
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nuat mfr tha aldtdlr of tho body rn tbc utatdmul
tlt Fnrdlu.

?bG rtla 1r Dro!.d rtth I gnf mbs ef orlorrrg
dalnltsr rhlob thlrrtl trtrr tbr folr of tbloll ovrl
phtmr rt tb fil Errforretleal or Boe I d I lmsth
vrrdae brtrrm o.o? n rn! org m (trilrlf r flt. Zl ,
ovrnlylrtg tbc nletra rar I anell fficr af rsrmtrlt
Hsqtrp' ;brob vrqr ourldmrbrt ln rhrDr (pl. rtr flr.llr
rnc ofirrcloarlll rrrr' rhortl blut bb, rd tf hffi
rtD to tb'm Drrforrrtloue. At thr utrnr ncrtOyloe fa
of ihr bory 3hr D|rtr r$r lrrgrr, anf EsFr snFltr rlti
I rrrrtrl nrbrr d Dcrfsrtlonr, end r trn{tGr|y lo lrrer
boDbrdl et $irIqryqa (PL It r f18.4) . fhar Flrtos rrr
uD to o 't n lng. fhr tubr*brt cntrla rtant eropfrtr
rhlch rrql mrrffir! Er Dm{bnrtcl rrynsttnf otDcittr'

(El. rtr ftg'!! | brrng rn rrarrg€ rrrytn otr rbart or3 rr ,

Isrret (rssD) ffFFfltlu srrt|d tbrt thlr rlrolff
hrr l seloerfin rrng rltb pertorlor prclongrtlmrl rr
fbill (f SS6r) r rftrrl rnlntas thr f'Ohatl.ng6r' ;Iroffi
0f lEHp lfitFlrEli .trt d thit rrnb ptror (of tbr crl-
ItfrilL rtnd r.r har r btftrr.oatr plOliot1m Dori;lopy.
thrn thecl ( {006b} dcor{,bcd a nor cpmtre, ffi#g Srilflr
rbloh rcabha trea'ff r trFSnl lffiillqfi rl rort $ilrpil|r;
ht l*ke port*le Drmcr6.o oa tbo oal,arrcma rrnt.
r.uilrrg (rCgoa) lllutrat { thc caloailorn pLae of *rFt !r
bel't€roi! to ne sh4Nna ll*l*tE*r cnd lt tr rlnllm In ;|t!r
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rry |o tho llng trluetDrt.il tn thrc DqEG. (pl. rr f||. 1)r
rnf lutrr tutcdt Daltrrtor lrorlrr.os, peslru (lglg)
rloo etat;a tbit tha oelcamoril Ffng l,a apntr lefhfffi
llh; trnntcnlorr Droocasc!. Elthm gbccl (rsorr$ rrr
eult eorrrcot fn crmtlng thl qnrlu lFrrfq+ fu thil.
rnpolnas rtfsb [o piltcrlor prooognco 0n tba catcmffi
r|r|8a (fn rhlob oric EClr olxlotarrne lpcrlmr rorfcrrl
b."r aralgnc0 to olnctcc .bfil,qql arr. to ttrt .Esjlfltl) r
s rrqnrtts t*F rpoGtrnn of lrl,hl$l trqr hrrr brrn
rmrual jla preile!.4g pctrrlon lFflmrefo gbr ertcrFl(Ht
Crroolts ef airaten lcqhtcql srd hnq,LqEt urr rtrDrllrafv
tdntloil, arrd *r ao urlgrro tn charmtcr tbat ft mfr!
lqtonl to ayaonnrlcr thr tra rpclrlr lfho Ds.obrfi
cnrnst fl,nallv br noeolrrd srttl tmpps4r 

" tmr nGartrl
oG Df lrFCIrEiFfGe

Dtrtrtbullonr lTtch{.tUoqr, l.orrqn u riom fir trf
r&rnrf;p of nrgerru Ottnltr rnd ?trnpr 6rl hr|e rr
drptU of W to !o rrtmar A ftnglr belatftrrfrn t|ril
&rrr0 rrlrudr rmt*ag ttr llNr oollorfloa of tb| I]drlxle|r
rurrtr; f,rlllrytril1 ttr tdmttft.tl W thr mtbr r
InCHFSne f+$ffh er{ rha rhc Filsr of thtr rptm
1r nor omlfrnbgr rrtmdd.
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tadlf PaslLdaa

froqsql,td frq rrgr
Dtagrmtrr hall forno, ;lf,tr eolo not rbanpltr clrn

tll3El|hal fDil 3ho rut of ths boqrf pallrl Crprltr
I|ll (W tc O.4 nn) nootb naqfmtfiI plrt !r ed sqlf.
Trnf,nl Centtr plrtil etntlar to atomrl ltlrtra rn0
If,rlfontcd Htmsg no fi|r rcntrrrllf.

Ir;n s1tnrar h,o.ll$fiq qmlGmaoq (frrnd).

Irrrtrr Drlehm (rgbr, fg4il rtetrl thtt 3br
rpmtr toflslq prFtlrqsr dnuw I grlr
bonr of, thr nrfrm of ltr acllrl drpattrr rhrsb {lfG;1l
fFcr tbar tr:o;t otho Qncltclq r5rctcrr tLtr otl|lrln
fs brd chtrfrbr sa tb thclqgb daurtrtlc rd ftgnrrn
gtro rt rurtrn (tgo5) d tH,s o3nlor glrrr (f *6)
rgreco rlth Detorrun, hfi nclthcr d thorr ferlg|rr
clltrrl to lrFqDoac B rrr gunertc nsnG. Irnlrattfi cG

rlrDel"snl of PrelldtH a0s"qpnc# tn thr l,qfrl Socfctt
ootrlctls hrc oonvlatril trc tbet tbtr g,"elr sb'ld bf
euclsstr 3o I repara3; gnw. rl'thdryb rfinFqltdgt lr
rooiltEllo at rnr!firt, lt may msilrnodctc acf othar
4lnl'{rn rgrtr;; md rttuil ;ort ;tlt cbt ilrtu$ r
aot tbll !,a lrartblo.

lbc rrt$r Fuoltdm oontalnr h{t r mll mD* ot
crmFrr md tbr lm poqlnl ltcelf tc ll qmt afl ac
rwtrlilr EEb I rrrlrlol lr bryud tb. m*r * iltlr nrtr
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( hrpcrt) r FcgprolldttEr @IrrgbttHoFg leeFrprl
(Erronrd).

ry lgcblcfl (Isrput)

Fl,g. 1. 8rdtel enil lntorradhal pleccs of th
calearcsuq llng.

Pletca f,ra tbc bodnrell.

ftbcfoot dcporlt!.
Pbtrr frc thc rrtrcc portclor rnd

of th bo4t.

ftudlrcntary reuplro

Fl g.2.

ff19.3.

Pf,9.4.

Flg.5.

trcoprol$dlgu egggpgf,cgt (Harouud)

F'l9.6. Cupr.

FLg.?. Iontaelo dopoalt!.

Rlg.8. Plettr fra th domal bodyrell.

F1g.9. Duttenr fra thr Yentnl bodylrll.
H13.1O. Platcr tla rcntrel bodyvdl.
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f,ry to tbo esnrna tn r€nfl3r llootl,Gs

Ientscles lO,

Dcnl rur{mr ulth tnbcfcct.
Dauol drpsettr tlclu& horngl,r*o.rbrycf bodLr,

ffi lesE cut: or bmbatr o @ CIGI
rqnngrs*-aberaa bod tcr l"orragr orlpc oNr br*rr

lneaaut.
Iloh rbrrglt cst effl ooml deporttr coe',tprgn

oceror Gd snetr oqilr Dornl tsq?rt r4r
rf,r! ara& rcr of tbc roel|t, golo do-
lnotte Dletra o! hrttmf, uuallt dth .o
rrtrmal lrycre ef mrll dccp oqDc . . r r . r r

,; "o*'"r**'"*r';; ;ffirffi
(qF ts O.& E) r cuooth Drilf,errtrrl Dletr, raa
GUI)af Vaotral dcpoulte pletl (ctrlirl. tc
fc:rrt glrta), errd tuttcu (no oqF) . . . .
r. - r l - . o. . . . . ncgpilqll{tq&r.

grnl slFfr'c dtbout rulrFlrt,
Do$sal snrf&. rrtl lrbtaatlng rcrlu. rgE|l d

amu damal . . . . . o . FqlF Oh
Dsaail rilufsc srsctb, drfnalta gDrrlrgf,

aoettoncd orrl Derforatrxl Drrtra, comttr0
flgb rary surfasG'r of rrrrng* dlurtcr c.f re
llCltb tcrerlnel, smrg gubcoratl . r . | . r . e r
tOoata.ra...

lonbfafirrr,..o
. Pr;qilonoht IffiS
o ltoltq !cI&

5 (5)

e 181

T (a)

E (e)

fo (rl
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@ srgyeilrqFs (nrrm{}
\

Sutpqcll smrl${ilcnr ltcr*rrld, f g0tr D.tO.,\"
l?cfl{tq.gn[rtFTrEn hrrlcr, rfiJtb p;fFS hf;Flcr tSt,

Fr56r t rtdlgu. D.-fr Pl.gr flsla$-bg Xm{,
rgftq Fr lPp Hf 

' 
I r fleF.7L03 pl.er " f rg".lo-l3l :\'

Ehr 19?j5, D.lttl 1letobrsm, t3b?r p.I!d.
,,t.Dlrymtar A€ fm tbr Eulsl 

.\
'\.

Irg4.l EredlrCr gtno lor firgmt of uffie
al' Eb. 7f.: I rpcolreart ga. TTr I rpcrntr\ siil. Tlt
2 tD*hn. '\

Rrmartr: fhc prtr*lat crilnrd rgrr*r rrll tl rort
\repota utth tilo sroolleat aeorlpttsr ril fltturlr gtlG '\

!f prrrlcr gtfnS) d Earwart (f 906). fhil t€trl ltryth
ryil bu};tn t8 r ud a2 rn, rhllc . rtrcla Surmlrc
lp*lm L8 b u ta lqgtL. oolmre la rlrshol li d$r'|Ur

rttb to rlgffi bffil, gh€ trrrtrler rp. orrlsG ;s 1$ht
bmt dct(Gl tl cclror tbm thc rlrt str th; boqrr 15;l1r
fctt &rx r+ttrtatsrl to tile Fsdll ruatnall1r, rh6 thry
rrl rltrsg$ ln r daabla r5r tr rub r$lq. Iro' tb.
stFGc mtar'!.erl rnil poFrtrrlol 6nfi of gba boqr, tb; fiat
dcrcllc tn nD*t, ffiil rdopt a btnrlal rlargcmt.
Dcr*trfy thc tbGt r*a rcattrlled srsar butb Fdft rnd IntoF
r$ll. tbe nrntt g rffia atr3 sltgbttlr uptrrmdlo thGao

ac'l eF6qxg fan enal tosth or fngtltrc.
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Dqmrtta !a tha {IffGrl rrlr rnr thfct bcrftr,rt c
Dlrte. G'Hr'l* rn l'n r*gtb (Er. rrr ftgrg). rh. pl'ir
rtic clmolgr qBlrngat d tqflotbe!; rs wrrlrlr [gr qnp
frtah s*o o.rq ril tn armrta' (ru rr, f'crdl , fEo €Er
tlFt r"strng tt tbr favrufrIc silrc!.ffi" 

"Grnllrr 
tbo

iletm Er.. cugbttsr !r"'' trrsguro' is mtl rnr md ril aot
!o e!o*r$r orsr6s6 tngttiirGr (pl. It, ftg.lp). htub
rlnglcd rt ttr th* trntnrt nlatc, rod lorrr Sfrillr thr
tbq rF€ fu'mgulcr poffant,c{ battmr (?1. ltr fffig).
fu tontaales oontdn pcpfomtd plrb al tb66q_11p
doBottts tB llFrat rnbeFs (FL rr, flg.D. rilr of tbn
ergosltc al'B arrroif ead seFrr Erl:t Eobr.

ttlt's apeat;a dlffrre fr.G the otturpr Enro tr tbf

dorasl ntrta, stf,b I|;f illF
CGEI !e sncdlo0atr tt.

restou (egftFiu gQEe&E d gl @ Ir ffi
tbg cbamtartattc rrrll
rutetl aatta of e nil;

Dlttt{htl,w W@Lrbcnr
frg th rrtrne abqrS Gctru llorn, uagrtrrn,Etilfltr" rurp
rd rerrub, Gil Effith OGcFStr. rr !€dtb! qrrr tc
ehlt fi nctFtot cd icrrn to fcrcrp ltfb !.l thr lPE!-,qt||
nailrr rhG'r Frnrqrrd (fg)r) fr''t rlrcosr+t| th qnrr"

srril XprlEf orrn, IgtS

pltgnorlar Tmtrsla fo. Dorcnl ardrnr rrrtrr
tub#brtn co".a!d ry |rErlestleg rcalco* ttcl. *rrlprg
ctftadr dfrEEtto soth or boDb.f pr*ar or 1113t6o
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tlTr Ercslcas EEo[w, Thlrttl}rH (grnsoilfcldt]

Emrstrr Tblr EElltF nil emtrlsa sru
rhtafi eF6 er;read rtdrtrf o'Frr ttrq irottc mil
mglma crld ta tbo tnoFlca. hfltf rSnnlc
o{nlrffi Io ah*llur retc?' hrt rG6 r.Ft rn{il1
alrblc tt@thl.

to tgcrlr,
Qntmttc
;rtF nOst

ttu Eonrrl{r

n$m ultffiuqlam rbm
Ar+ry n-leerql$ Elg!.pr tgZS,_ p.l&O, trat-tlgl, lf-;*6g

$3l6Fi|tnr isrtr F'f[E, Pl,Jor ttg.lt Dclohn,
f9b?r D.l}l.e ftgpat-tj

Dtrgncsts: I g!'r1l trnotld, uF to ?o n tn totsl
langth, ;tth aral and snal mlvca, ra.l t*6111, t63t[ 53tnr6
thcn. Fev seaiss batilam uqltb ,e€ G*tr ftd-trntrd
reillue rulrc6. Eolo drpoetts rstlv fap-Dol,xl I[oSDd
tilttff (rmgp rGBt! r] 'f *r) r trryotber rrfb r fcr nll
Dlrtr' .Fantnla lnraetddt ln sloo{S a. ![robbdl pmtapgf
Dl'|rtl (O.O?-O.I? a tr taUrtb) , ,

Hatorlel rlrnl,ffi: gt!, f,gt JO sfotffiFt Ftil. t0r I
rr-cha.

uoaefptlou ltc Bltrstsug ar$ ffill rosll
rugf,c tk 2.5 m to ll nl) r dslog-{qotrrstlr ftf;tmr{,
tit t'. ctltar, bodcrt rlerr tb antctcr rud. lto drfrl
errrflr mr|l.trl nqath rnd auilrtr rao tc larCIct6 In o"rrr
lryn{E Dilrtr. tt watrl mb tr .dt, GdlcD tn ltfe
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f@t ft rro601; ltght verrntrfiFtoon
doriBall;', oratga-.hlrru ventr.alllr. Irh6 tantilf€ tlt
Gulg'r-f3tlOa, wt,tb aillc srfiolI blrour CDOtr.

?hr,- dsi'ael pratcg ilF? rbsrt o.f Er brnd, .,Il t tl to
gv€rlaF to$qriils tbc ntrtrl,nc, rhtlo thc corqrl m+*br 1"
bonleFe't Iry l-.J rYrF of rnallc rrrrrg!,nl Dlrtt (pl. rrt,
flg-i,l - fho plrtm fl]r thrGt, rttcurrtr<t, br'rt rls
nl*tc knobs; lhc ptrt* erso sc!r7 r rnnlr srba af trr
Dtspl'ltka erelar, ;tutGb et lua offirn rn mllc rurln
?bm; eFG ibfft fitru Dlrtm bctiloa n*tb .aC &!!,

f,hr nQil$tttrs trntrlcc arG crtroarf tr grt r'rlr
Ha+ tad tt13 vcqtnal xttr. g.ir rcfrl urllc tbs t;.
rostr u*bfamh.a! ar rortff Ermllf. fbcrr Gq! flrn jslr
eplcneu trtangsl'er tnGerdtal 0!|1 rrlle (gu rrrr fir.fl r
babracr d brrs rbfuh lr. flrr s.or"l *lvrr Srol sl
lr tlr lbfa of etaf,rtr trsruhr tr.l,tgtr. rr r n51
mbo of rpcrrrrc, one to fcD Gnguar ptrtc lrr lrrc
thr hc sf tba eel velra. gbe nrl agr{sr3 lr rtrc
oot"Fod lr ftrs radtcl ralvu fid ftvc il*. rrrrcr (rt rtlr
ft€.t) .

!t. rd0 mlo la silt-t#Darlut, rd ta blrracrf tt,
l rrrg of fuboftuo rn r ct'glr o,* enctrrrar dfiDrr rsrrr
ltc r&?'nrent$* r8d18 ls anEe{t (Pl rtrrr trg.*} r

fu oalsn.csm rtqg cmlnylnf ftTc dlrlr sil flt
l,ntor+Stetr ftrd t$cthor. gfrcb rprdtrl lticf ba r
intc*lnr t]rrq*Bro rttb, l derpr nalr'o; otthr rntrn$ffir
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c*b bmr an antGrrer r,ro€a's fi,th no gltab. rr^ rrrr
Bo Dmtcrleu grBGaBsN (Hl. rIIr flgr6)" rh rflr lr
turnc-t so *B [O rlc ae'trrl rtth tbr calrrr nr+rbr d
't&e *)dyr ti essrGrtnad rttb thr Garrrl norttln of tb
Insrth' i'bcDcfotf thc lkl.rrntrer rd*{il DrfiG ir tb. rf,t
sriScl1or postLqtr of th rllg.

ibr tbr'a'a.1rd lltattluc Ir collad lrte thnr lorrr,
rn'l tho n*nanSrqr of, thr Snrt*lar loop af tb| t*l}stilrr
llcr ra uaunl ll t&c rlght ucntaal il${r'llriltur. orrrnlll
ths liltcstis lc r drrk orrugG-Fm rrl uol6l" I rtualn
bnlbmo Toltna ttrtotr a:tmt fbil tha ;atc*r rrmtrr,
ltt lg tb| Lft Yantral rlrdtuf, fb. rbort rtonc ce'rl
d nsdulr! srgFGr}eltB. ttr |[ tb nl'-dcarl lltccrdtc.

?bc gwss rJr 3br rnegor erlsrrsu lFe nrr donlrn o
la &ro Enrob#s of, trlt$t brm tuhrffl. ulhrrrech.A olrcl,
fbtslr ulod I'or tibo fegtb of thr Dory orrttl* EL|
$nttsl tlrlGG pnoarr& ebng tho doraal sldc d tbr *r*nrl-.
rtns (on lsrr coffin.otlifr .thr *poatcrlona stda), rrd qDril
to ths crtsrto,r tnnodtagcl, hchrnd thc ?entnoloej llrt
lIls*'FaBtIJt rtthta t*ra or-rr vrrrec,

l-nFt fFc tbc dorErl, aurrfroo, oalsun;rnr etpttrts rrr
Fs€nt tn ths eora, tl* to,tEsh., Sar t[c &brfart

f ' $ob it€5p531*t fhr thta e ola omtrtnr frf,F{€s{
httono (PL fI[, fls.I] r ,nd iruc atlghtf, Ielfrr hobba,
s rcootA Dlst{. {fU IXt, ftB.I}, ?hcas ilrForltr *rit
rref4gfJr rcrttfi$d ta th, lalc.
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t', ftffiot Cqilltrl tsb j11f'1bot t,'r s caF
plntc (P1* Et, f!g.n otr trrrrTg3 dtstrBt66p O,Zg nut, ftbI
ls Eu;r?ultrisd w lrgfs QrrI}'FCd Er*taratd trrds rnd pl&ttl,
uhi.cb r:,uJr ilr$r;r hn':bltEr glloJqBtl,trlc (f-U iff, f1S.5),
thr lelryi,h si tiicue Gepo+lltu rriirl5s irot33cn Ort 6 Eq1 EII
g. ? ,.1$!1

J. -lc;ri;rcle drFoottsl Ttro Coatuolm aro tmestfil
ln e ne Blos'l of pcrfoFrtad rods and pl+rtrtc, s€stc of ftlaf
ceaqr hrobe. (trlr tI[, f,Is. b).

lrulEr Afl|l'fr:,rg sr|lrn thrgf r1nrtru, I
thdeht thrt f he6 forn.l a r.r rpcctcal er tbry OffiI5' tr
fiorc lrcproto f!il Fhrc (tf5) Fgr tprrl.rn ECIL
RHI (19e9) rrrd Det hrro (r*r) rtrtr rhrt nlri*.nrrr
rqsFI$H oarr hm erll frlnreahry Dlrtil brtne tbr
liltrBw ilarwl platce. fb nbatcrrrcb d:, lmrs (f985l
rytthn chcly nbpr tbacc Fletro. tluc of tb; cDfol-
nil I ffimd FCtcee thcac lntsFaalaqT plrtro. !:bftr;
gptotlrcil raB e0 il! lug, rhl,le ths lrS;aat tn tbe xpffi63
asl'I'6ttm tl tr 5 ln total lcogtb. llrts rlrc dlrsqrur
csratd ct$etn thr eDrruc of tntar.orlrqr Dlstra ra ry
ratcrlaf c th.t rqt d.frlep latar ID thc Lrft of thr
cnts:*L

lhl FF.!N$ spettnil olosclt rcstl$ll tbr tmr d
8r nf$qgalgHl rtal thctn orlsancms dspoatte aFc ocnLrnlr
and thrr thcro ts rlttlc dffibt thnt Ehet 

'n€ 
tn fact

csenr$llg of Bhafa eplotr.
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Dl|tFthttmr ss tlTa cprclJl|n iEffi+ fgeg) H
calXcsGGC tlar tbe p*tesmlan hrtr, t6t. lntttf,atr, * r
ciryttt of tto retffif . Ilalohrem (tflir, tgl+?) rter tht
thr rrrcl.r trl br{n tr}ffi trqffi ibo trsr tmalltr rlt
tr*toH otHF localrttra la tha gtraltr of u{rlJ.err
Brrecrt mcorilt tn|tsatr thr:t IES[ng @ nf h
$ttf rmq tn ;il lrcattttu tGc crall rt* n*tlrr
il.lil,ll; tt to Dc(If{r rotler Df ulr osllrstsr



PIIIB III

Prglug pl!ffgnfgut Elnrnl ?Fochpdote nurplqF.t ([gaon)

PtolFt prirrpnlcw Bhrn

F1;.1. Entlrr snfnlr domel yleu.

Elg.2. Entlrc enlrel, veatrel vler.
Plg.3. €lob doporltr.
Plg.{. ttatrclr dcporttr.
Flt.6r trrbrfoot dopoclta.

Pl.g.6. Badlel cDd lntcrndlel plrcar of thc
ealceroouf rlng.

Hlg.?. Hplrtc of tubcfoot,

'i, '':

Sgoghgggtf lurpurco ( Ie moa)

Elg.8. trntrcle drport,Sr.

ttbbrcvlatloarq, Be vr I eml valrr; rr to e ruglnrl scabr;
orT. l oFrl valvoS t. r radtrl ploecj . 1D.1 lnterradlel
ptcel.
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OIPEN ATDrIIA

hfry ehrrtdottdr

0uur ghtrtaotf Efobrcbcl,tr, fll2g
DfrH.otl Da'rt; r8r5l Llcm Bffit, rrtSt TrEbrEr

Asrur f85e3 lloilqr !roE* 1g60.

Dlrgnrtar Tonta loa tpr d f$t! J_fO ot r13& rldr,
thr tqrnl natr bclng tbc rongrrt. Ibltn rlrrtclrf
Er*our (ra). IlcDart. rl*-rtptrc rhcab colr:tril
tnto srll rrurltlrr ontrtntng reuyrag 6ar 06, ;brlr
of illnrtt 31lcr. Fo atsrd,d mce, ho mrlt 1lrg,65 pda
rttb *1s5rd rnffi rqr br pn.mL rrntf !.. dltqr
8r'mlcr ofta ocoilr 1l tbo loqrftdtut, rurcl.e.

*TC Eprs!.c: chlrl4ptr drf,golqr rsgatoltr
Eerbr lttr tr r nrr-edrn ! g=u of crri*rial

dlttrlbrrttoal cctrtnfng rbd 25 rpulrr, rcr. of rbtcL
hrrt t ttty ctrnltr gesrrrttc ssfr rct rrnclo acrn*,
tE ebrllil rrtarr, tlthmgb rqr bffi b.fr t &ro rt rlrptlr
lr mlrrr ef !r!G n Gru.

q4tr,llort prcm{r f#;fs
ohlrlcott nfonf f, tuldg; lgg6, D.g9e pl. g, tl3.ttl r#g,

f89hr p.?l (ooqrrrb llat qf rr#trmorrlr r.rrrlg,
f098br S.lrlrSl Clrrt, tgo?, D.tfd, Ihil, lg4ir D'ftg,
tcrtptlle.6el Ec(|lqg, f ge8, l,,.?l9f1, tct_flt,6';t f,jlttb
f95f r p.6Ft D.tohnn, f9t?r DrIt+?.
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9blrgFd! puFqFGr thrcl, f gg6r, pD,f ir ]Jt,t HI.Z' Ifg.ll

&qDclt, f ggg, p.ggf .

Dtrglortar srntrla 12, unrlly rl,tb frrr grril dt
dtgrt ca! r crbammr dcprrtr rhorlr, frtoh rlrrl
rrr'rngHl fB Spgflhr up to |,5 r t11 dterttlr pfgfgr
ouftmc to tb tatorrdlt, md lrr rlrr nranlmr do'rll*
rbcr thg c! rnrqc0 ln r glryrr rnil to l.rb ,rtrb
ndlnn. fo othan ileiroeltr tr thc rtla. ndtrl srlor
omtrta rrrtqt grstr*. latntr rdr bostctrtrtncr
rttl haotrC cdr, Girlrgt lffgt[ O.O, trr

Irtsfrl lrntrrCr gtrtln Th t rfrrfrmr,
srrrbr !t' totrr ragtb eif t&r frur rtrct.o

rrrn&r btrs | | r rd GO n. €olgpr t5 rlrolot 61ry
*ftf to llgbt bF6lE Itarc r$r tg tcntrlr+ ;ab rf tl
fltr rtil of rlt3l,tN. Tb rhcl rDilrlr rrt rur€rn.l[rr
tr {trrotGrr E to e raln sf ! r,

DlE|ottn of tb, l.aTcrt rnrcLre nmrld thr DGrIr
ef rrva Hrtra r'rrrcr, th. tu;rr3 borrs ? rr !r lrgsL
tr'on of clccly aggrrgetcll otllrtrE &.rr rb rr t|.
rle-dst[N1 ad bft lntcral lntcnrdlt, thr Fof cilrrfr1q,
rbant 6 u For tbil *tcror cd of thc bo{, wtty, [,
Grtfidtlg to t&r ctnoc lnotcntc fodo lio 8"rlt l
toulcr m! la8r rBorrr,r brnobd, .a| D.rrt rltb ||fr
rtrrrrtrrs o.5 6 I! fiact*. Dctc'cs (l$,'f r., erF
nratcd fi thG rrl.r$lorbttr of thtr lunlrg, aO aof,rr 3blt
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Ccclpr mtr fomc r*qr kasra rllab Eqt psrbrp br

Estgntd to $htq#totr rtrEwrr ml,

DlrDrthrSlnr Fttqlitqte tramtl L ffi fr.r totb
.oGtG of ;outhan SGtb crelcr, rnc tb| t|lfld
Ielrada, !!il tbr trrt rttel rfi. to rDoiu3 tOO letilre

6m T-mtofpt* Idftg, 1992

Dfretmfa lutrts fo, dfgltf ?4 oa clrb d,ftr
ffi. HtlG rrrtctr end ilc atoor sueL Srlcmu rll3
aufl^lcr h lttcocar thc rdLI unpcrfbntdl. Cdm11g5
Cellatt rtgnld boolr, ecettrr! op nugs fntc grqtr,
rril fulb, reattrnd rrrc Eilr{F gruEd tato l}Til,tlr.
(rrtm cfof', f9oD.

Itpc 8rr1lr tFosFonotu ynrlu (trrc}

Hrrlrl lbtr lr I sptrrCrfllter' anllp|,lts l!mr'
omtrl,nlng cbmt I dotrl rgnctrr, rcr of rbtcb tt rr
edmrtrlf drcrlbt!.- It Dr cq! thrc qnct6 g1 Fturltrj.
tilo la rr 8.rlcilr eil onc llr rethrtn Srtt ffi.1ilr.

rrc rtr Erln[ rrdlr lr'rur
ttil Emtt lmilrr tr nqf lf{rDGctr, EC tb S rnrf;1l
rry br nlrtfil.
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ntoalBdof,r rrm,in (mma)
E4$f'& @ EqFpqlri rarm, fSF, Drf frt pr.

5h ftg.f ,
$ttrplotr 4gmllr Jrgrr, f qt5, prf6; htrilIr rt t$f,,

fg&, p6t6.
Ehfillilalc pr+sotrlre Er.u.It,, l8!5r E.Eg.
Elnqlotr Eqqfi$pf BMrr, fg?6r D.t5t (Drr$r)
Ohlr*6otS emtrrllrq Sral, tgg6r, 9.f6.
Q}{fof qtr qfEilrrt. Laqnr,t, 1669r D.g!9, pl,rrlr, ttg.f i.

haloti ttfilrF Luilrtg, ,tgp}t D.ltig.
gforgrsh rtqdFl Occteagru, lgg0.
lrshod.ott 4f,rnnr larffi,g, f8g0r, p.O!, gl.ffl, ltfAr-

ItSr Frrrtc, f9o5r r"?61 Gls,t, fgo?r E lgtt gr|!t'
f9?l r Drl661 EhEr rg?h D.ft9t orrrEl fgryr D.!il. 

i

Dr"€lstrr ?artalc tn, lrb fit! N Ddr st ,

ctlltt. fbrlr (o.t5-6.t8 n ar^cct*) rrtfifid tr tb
rllnl to8rtbc rltb dsmlf boolr (o,ra.o.t5: rqlc
lastrlrr asillt!, *il pmcg ilurlr o*oll r rr
lqlir mil arr braatrt.|l|[ncr rttb flcldmrr lln'qt
G$.. OcIre ta lltr cilcflr lretlfr.

Irtdrl !*nlrdr 8tr. TLc A rpr|rrn; f|rr ff,
2 rfnolmf ota. Th I rBntrr.

IirEer rtr naf,llrt r!.sr,ru r! ft cd,tltril lr
$ n rr htrt kutbr end tbc 1s6rrt 1' fm Ee os,n
ll rbobo!, lu8|r tln olf rbttr to Ught Eglj g,;fdrrlr
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tbn rsc of tentrslc dtelt| rg}lcr, oll|it (fggl) lr
b1r kqr to tbc cltcotGl cf ,hsobs4€* rtrt C tbrt rDrstc
nryt b- t||rtflr rttb rtr argrtr l8b. ra tb3
grlut ootlatl.n, E rlrrlnn brl l? drsrtr Fr
tatdrr |ad nstffr bE rlg[f,. gfmpft 3trr n$c rf
ta|rtrri |ult| 1r ut I rnl,trblr ole8nntlo cErte tr
thta alncltc. rf,c crlwcmr f{Ertf tl th rhltl i;r
h ;ll Crctbat,

llbc tmtmb tn rff of ttn gllrof,nn cltrl!,nd I
Etrbrr d Drctct-shp.! ffi rlti dfsotarndy turnllf
dr (pL trrr flfbI). hrnitr (fgo5) rt*lrf ibrt tlr
tctrrla ilr btr mtrr'rrl rurl 't€tdllr dilrlld g
cet,omm Crnaltl*, tlt; Drlrhm (f$ln tl tttnfrl
tht| rlnclra; rru0rr a .ro m rglmlcr tr $r t*rCJ.
rrffi,s (fEggr) lltatrGrl I rrFillo tratnlr rof, d rt
ol,ar$r rrtrrblar thr lllaltrat tl bur. ltffi tr no
acnrDtr tha, tbs trutnlc crputtr qr br rrlct,
pffirp ta yq cteir, d )rcat rutr op flarxftrc r
I rpatra 8ff,trr lr oG brynm rrtb thr ftrll d bcob
ln tbr body rrll.

Dtrtrllnttoor Segngsgt? xmlrret tr snncd a.r
tbr rsltbm tln d Sontt tffilGs sd tbr f+ltsl^gl f4rg,
to tcf*hr of rbout * rrtntr, Erbltrt trrelr f.tr
rbrrlr bettilr ra€ hol{frctr r*r t?nrtr of rrcrr!, erErD
Irllt lr+Fwrt+.
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Oril tf,mfr+tlrlr 8tryPr fEfI
qtlFftfitr ttnrtc, t8?5

Diglclrr ffitrlre nltrto;als'lt trr fo or a|2t

DIS[tr yT nrt1g ?3l tmtrGlG, thc ta.rlnel Drf1l 11|13

tbr lcgnt. Oalcormr ilrltuftl rrrr $.rlr ttthul
Into pglfllNr, til rlgril,e bmtr (rlorrS O.! I trg)
sotttrrred tl tbo ltla, tro d,ttreA gmlc lr Fflrl
IalilAitftrl mnlrr

Ey3t SDcol6r lfmfac+r mteeffq Eftlprr.

Iarrfrs lttr tr I -rl!, lmr catdnlrl Sft rlr
tpcltl. ffiil tlrrlr rrrr lrsc tlr fntnrllrr Cr Arr
ilrpl, oar frc fmlt, Ei sr t}n tir #
Pd,flt OGcn

@ llra rrtr$Irtr htilGSEruf (tfD
rn ctrrlsilllt erri lost lo rleroilG boob] d
frq!*elntr (fb.!, Eil affrilC re6rr tb. Srril,r not

8lnn.l Ultr Detllrr).

frnftgfffqq oqrrnrEt (Indrtd

f;hr?t{otr qgEBnrql tffilg, f 8?br D-Oor FLIIII ffS'5t I-;f*
fE85r p.€bl lrbrl, t6868r DD.f61 Sr ELer IU't'
lhrrf, IEC&, D'got r+rDrtr tt8gr P'Itfr ftt

Efsqlotn qTry:itf tt$11rr f8?6r Doll!$ Stulcr l0?tr D.f 4l.

Shlrq,totr ggHS tcl!, tgEl, Drf0f l Errfrtr f 85r Dffi
lgnnt, $05, D.fEs fttp.l?-eol tffilg; lg$r D.t!9.
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cltEt{slf tlnt*tt ttrtr f806r, D.F.
cl untr ftmqoqtl r.utl'sr rrylL D.s1gt rddrtg, ln,*t D.

*l7t tdrrgi rs)gc, D.Es Ef. rrr, trgl.r!.b?.
&lsdg ailtstr ortrum, €gBt ctd,tar, fgofr Drfrh.
r lmr,q frFtfHm!,:lg-tr l!F% D.tgg,J HL utt, llll.

C-f5t Clrrtl fg"f r n.f6if EHo, lg?|,t Drtff;
I|rl[8t lgsr DJtf r tct-f,rg" fi) t-91 rrsnr,
fghlr p*lt8.

nrtnerlsr tutrlca lf, ;ttb S-? pat; of dflE|r.
lhl| (armsta. oro&aro.f' r) grtbrFc ub rltr*rllr..
lfiF!,tl.1 rtgrold bsrs IsrB (o.1[ro.* D lqg] f,r0ttr
ll tbl lkda. ?rltrb !oA. g.1t n h lqgtlr

Irtrryl,el Errtnr0r gtrtla Et t lFcrlrrtr.

trtnrbt ttf rtlgb arnatno tr tO il tr to,trt fn8t!,
rldl llrr oly tf tctrlrr- oolro ta rlcotor lr r ftLI;
detrt Erill' lbo ry*ffitc anrltril or@ ril-
3*qf ll ail gEtfr cl,n rr r rnrlt atr tbr ffi og olo,t
(fgo?, rtfl) ril ildrru (lg$).

Dtstrthtt@t !h urelcr te br flFC tbr rffirr
ttn d Sont[ frrtas Frlrtcil rrrntr, tntD ar*Itrr
hnod BEfr 5{ s;Gcnla rrls[, to crorlftr rf -|Et IEo
r}3$ce. 8r*ttar (tgof) rncomccc $sce;lr qanf+hr sa
t&r Java g.r ct r drry"el of Eg Dt$c. oIfr (fga.u fiilrr
tbr Gtnqt of ttr $attftcrtta, ril rt ltrbt dI b



- 44 -

tbs grtltrr'a ntrr'lrl lqrrcrratg tca noilrr] Ertrr
tlthcr tf 9o7) ft{Ed c clorr rletln o!: & c+t*,eto' ta
fmttf

Dlg@gsrcil

f,. ffiE mr#mtn?rt p*tttf,t oF gou?frEnr cfirLE.
ooil'lrctlm nrtr rt tE etattcc t|| tbr lrlr cttlcr

ir{rc rrrcrlci mflr c. rlrula, nrcl, r$tn|ttn
ghll'mlF.r sltr et Ip st srra rbrllor nt; rllotcr nrr
broil $'il tl|3 ulSlonr .Qtblrffirnftttprr b n of
th' rott eqilGu'n holdhrtm lr Frn rd cLtL] d
rrlr cltrr rqtrrmto thr rt* raillm rlrlt oc tlr
Fn|t d tbr;9rlrr

tlu hto SCG to Etr
utrll d bldb't"r rrGr
Itfll ul

Anrarr, 5f rtrttm ur
tcri filc tlr rtrfnnr

Frrtmt thEloFr
tilngrpcFr rrryrn+m
Fqlt lqtglbr

U {5 tbr rnt ccE€l emrt; hl r Fde{
fqDn'wrr slfib lrr arllcstcit tTr nsqrr rt *|E, cf t
flrr rtrtlmr. lbll rnestnr tqgrtrm rrtr @
errcr aad nt+rfisn+ rrqrvrqetu ro.ln to hsur ts
Inqperet{t am as r hrbltat.

strG |J&olcs rclo fd et lrh xrprr{rr ld tb
rnth:n'r rytonr rt rtr qf tb 39 rtcttm nrrrrL !r0 rilf
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ffiam ft!ilosc
$fqile€efh cqFor?

Trnrq#,n tfiFtcrl
@Eqfrg, cas

cElr4dtusa e*pmlt
Eodrodotr 4!ilftiltea
tseetsffi qelllortln

of, tbt o ttil8 arrctorr ttrFor rrr apocnr fil16 rr
& r$str+ sf tbt rytnr roGt oar{,d ut E' tl. rrnilr
Eoclas Erpertlm, Prd*lre Eror (rE . cr.) lofrl
th* 'nG * tbt reltmit trchm of tb rgntHa ilctor
tl tbe rt€uctlca ;{tlctt bcc scurl.d r! tb. ffic, of
rrulr lrm*dtr, d bc crtcdl tbs orrr of rprlil ot
Druftnnrr (orutGGa) r otr rblsb than rrrrr f 5 rt Gb{r
(rrrr ohlt8c) r ffi! eft tra rD t'bo aetlcrn l1frs,
lflr $rtr ef d)fatr clsrlf do6 not rnlt|r tr U@
It rt rt.|r ft rrrrlm {Gr truna fI.E tbn srxn rqts,
rH'lr lgrorrrbrt r.rc b;ro bilG ncoailcl &il tEf
frb ohll* ;mlr

htrrn ratr Gbll* Er trlr tmrdm tlr rtlryt*
of, the lrrctEfr ftn stlgre, rqc ttr nr uf rrrilr
gftrflr fmmlsc fhs.a e*.,t no ffilc *lsa *tnf
d'gbt t'HlcBtr t Drontrrctrl Suttcra, eItffiD tb g;1rr
of rpllor cbor r €dtnlte rnercars tt itout ,* !*; $-
tlslrtalgr lsrth of che neetasr Gnttnuef to thc ttrrft; otr
ffEp!hs.



- ffi..
{r'dil "tllotcr (r.& liooilgl,if,t F+ffiq

chrrilInsBr prruntsr @ sFrorsul Gr Ear
sElml I[ tht rsdhm qlmr tba rbr*rr il tlf
Ghtlc *out" ha tfiasc lr no ;1puruat Frrsoe fr tf,rg
gbmld br tb orrtr

rbr tlm of ohlb acrtalm I rrr*rbrr ll6b
@ af murrLllr (c*. q€tr), aor?lcrql rltf ttrt
of Iil ratrut (I$) ry€ artllrlta (t90. ILts tr r
ruilrqg lratarr d tb. tl,ula, rf rrrp tr tb rrrtnt
nbumr sf, fflophiltft b.til tmt IrEp !"r |hilGrl ls
Boelmd lur fS.

3r ffi OF firt I'.AIE[,TI

fu tttlt thrt of nutrrrl,lr, frr Er*d sf tbr 11;jll
Defr.G nFc&il labillr tlc hrtotE.iln mr ot
rnthrrn Chglt bcule D clre rlrr3ln6lD tc tb"* d f,t
Inlni! rnd tsh.rlh. A rtngta rSnctca, nrrnar*{n
#F|lf;Is" tl €nol |; Ett !crtmr d mtbrrn Gffql d
tite !3pg1rr tr r ctrunn+tatf,lo ar'trt6bo*, lsE
lelgFm? lr raon tril il; gfilsd ald JElg }brEcrrl
ht br mt E fat bofr rroufd ftil tt slltc radr
!t| fi$$Sn ForID. rrld (fnrnef flrr OqDrLt tr1.
le Dutlcrrle) d Esr Eocfd gqf|fl'Frt r isLtFl,- m
d f,cr lcaled chllrtcF, rnd thn tb. Smt drftfur
@ Iril ftrrt of otftr rfiilrut lrbl{r aili I
rcgDors$! yrllgrtlrr,8anttr oesllrr fiotrc, r riltlp
Ptlru Fwll[r qlrctrr ffi ffi (mtnr),
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tr r oln,r ntntrrr or @ rrqlnf,n ,!Fc
mthrn chlrc, cnd rt ti 0qrtc gonatbtr ttret sr" ho
rlnciee Eqt lart bt Crtril fi.il rlr firsr rgluo.*

t" rt!'th that ef egsr$tior| gsc r1mlr; rnrilClT
Gldtqtl'f,pf;rtf €noBof,r stpe'*srmilt @ ffirTF:frr Ino&g Htarctttnrsl crftl r&rnd rl,th the ftr d'
lrsrrsttsa- Frtl (rst), 1. dlruumrrg tb3 or[$'aildf, c
rnt|$trcrl stetad thst tb rognrFqtE ortirwd,d f,il|lr L
D8sdsl|natlt sf tart&6r rretarr trn6, rrrnguE rltL r
fn lntsrotts rpolJ'c rltoh eqr r,rrrthrrrL !|,rr f!5,
encolea rlGli Ltane{l rbera anl 1rp6er|t1r fryt1t11f, d .a1f
Hllt nuvtrc tbe dtfu |r tqnrel' D.tncn
Ast$Fattoe rn{l asnthftla Cbflr.

c!- stth tls of th. frDmtrrtlo rrtsanrr fu ruuld
Irlendr (tetn *rltr,nFf) hrre a holottn ratr fmns rht€t fr
sorncol; clrtrrynrrbrbb sr tbst of orytDrr{| ofrlrr. ruf
la tndcprtcailaDlr th.a or. soa.lcrrs thrt ihe lrlsus .nt
b*t ?5o d'trao ereG of stomr dd n,'$a, rD I gmc Drrtrs
es aoorBt slnctac enarled fr.G rorthlD ![Ell rroror F
thc nst rt#t Crlft.

rry tbaEfiwrc trlrlrf borlfuf;-- {rW
sap$' sEpEIqFql llFu3f,rtft @ lntr Ftru+r
Eilf ggE3ffi. !h ttil fcr bfrtrlsctnil r ffi
recrblcrro to thrG af ratha oDltGr
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tqrtb €ccn3lq rqmdsd aa a rrrff,ante btotlp llrrwtrn
F fn€ (tfeO;, aharpas ebilgnmtrla spocu, W
Iqrvrf Fteile$ltg rgjtlller @ +at 1rFh
raltlrc cs|!qht" cd (rtte drbo) rilltr €rlrg rtth
tntbrra Ohltrr

ttrrmmq rit[tf,T r. rlrc r!'E r! th. frcr d
Itrlsll fslnd ild tbr Omrrtl.

uha comtocmd otrmlr,r tbfs ldldr irn tlln
rbtotr sqr slrtr.tr te t$*3 of rurt!:cr cllb, na t..
srnllarltf le at thr eSrctflc frm!. gbc dfrIEilI a,
r9rcte to tbru r1{rlr rGrsrtr! 11.Gr 13 g+1gtrrilr
dlfirot€i cefr@ (prtrye on raftr of rmr$,

rlt'b bba rld d th trt-ilrsl &lft sls tl sttr crr
sril'raDlo b FL qDiltr r @ frfqlfrtr d
Slq#c|++rf,n grur rbrs ossaltr truc tu ffi d
holdfmtr of,@ r rm sorrsoccl *ech lg ffrnil
sE elr ef tbo br^ce satlomd $oyo, ?hmcilt rr!r$
drtfg dbprsal amilantfl fop sbl.nod{rflrf has alrud; Erl
tllesu$riel tr gartaru (f Fr) r rrll (,tg5h rg6e), rffi
( fgtj) snd othere.

ths bclsthorta Iffi sf Sqrtt rDeblb tr r ffi
thnn €oatrtnfry ttr r.rtrtotit rlrllrrr rll rfrrDfr

of tbr nffir of rFcfrl rblrb rtr rbrrf ;l|l
dlrttr|it lsrrr$tr raf thn Asfmttc ccrtllnile
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ffiurr !el. r tBal' Echrreodarnata. rnt Aanemt ef ter
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[SEillr f$f , gl ttr]-fgf .
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tgrll.€tr. trCe gtrL fir, tdu,
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rb E- rc|Ftanto oDaarrctarur- hilr f r trrlilrqD*.
cf,.AEf,'r H-L r f go?. ?hr rDatmr Eotott!*r'lrns. A tc,ocrrrr

& thr nmar'tlca *nil irolrndrtd..r fittrffir
9 S. Jrqrl-r 35t Dp.{-? jl t Dl*,kilIIIr

--*t 
fgFl" fir{l Echlnccun Fa-nn sf ferc gtnttr tb
Oqsltlor fird ortgl,r* egllrfr.nrh ffeF'.
firb ?l&r fo, rube?+ rkr
tA $la.

*--T t9&6. lte $stno{xa Fmnr of &rbnllrr tta
oG:nltror ilFd ortgtn- g,ffiq'r. rm*ta..,rr+r P'Lr
5661 5f,t Dp-*T *,1;il;,'Jl':::ff 

_f;ff"r,.
Iltiiruhetrcte. rrqtl. -AtlqE lXtmnnf Ftil&lr lFTfF.,
0 (I), rD.6t-t*, llr.mqto.

F-' 'l -l f9B7' thrllsr rrtcr ltol,othrrl,anr GFil tb Hrr
Cc llornac cu6 *dgmmt [i1!6qrg},

l- ,tit+n-, Spr E.$f.f.t; flF.f-f.
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-*-*-at 
lgffl. Dnal flltsellrrqgsn ubcr oltc und tGlr
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Klmcen rmd crfrl*qcn rres rura.rrelfi,e (j),
EP.tdl60, pll. l-{ 7. Ielngtg.

'iF'.-r{"ta-"'t ?8f. $ tll }Il!trflr I'ilf vcE Erutyfllgc bcl 1olcF
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%t fBSr" tlolathcd rar FrTtrtDlrll crr Efro,
f,'W*tlarttrcho Samalnatlc, 9E ID. rErt , pbr

-rf' rrf'- f8g8b' Dtt Eototbu'!,cn 6er qsnhng El"ttr
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tho rnor[rnd-{q$ru relnaa. FfiFt rlr. rtilr*r-

fFfr

Ec Xry$tll-j66, figp.eA-de.
o8tslaffis, Hl.r tsg6, BG qr*to tler $rBrailErdsrr (Tcrillrr

Ittt*llry|.
DD.f f t.rf gO.

F@l A-r fsp- Ir€illiluehtrpoto Horsthu{.g tra Dltg1,

ot*eo. SgSBff*

&ft
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FrilIxortrf*8. Tcaucilr clncr lilsr{ng oG pil,tte
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?SlL rb4- ?8 (lr) r Derlstr'rrF,
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t tS 1P'9ft$* fitr'S'ffir
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Etrglll" Drr f 90q. Fotatbfusa da Gep noriL Bnlln. llil-
rr +cr PDcfS-|?.
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f9o5. Eefothrll;'t* rntrrstt$rm {rr rilffi rcE|r*frr
trrturrllc eG trtrt!. G.
t (f lr FP.1-lt6t flr.f-t,'

Gt?nr O.r l858r blto !r Asblpat ftD rh!{firnilmr It
g (flr Eolothntac AEO ID., l$ Dlir Bfa[flc

ts[Il!tr& C1]hr7 l$f . Dlc ilolot!1rtr11 dG rStbfrplr--o?rilr.

Itfcr "8tbgF1,Rqp0,. r ft=, Fp,t-ft1pr pli.f-{O.
rru"-ffiT;,";ffi r ardrnd r slhrnc.rrrrr
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il[Unf ?tr, fS?L gDm.E;@ECf ffi
rernr; {oo. Jrrrr, fstlr} tr
tit 465,

- 

ifr6t Df;oFmru6EGT$1.m1ff. ffi
I*FrEn , *& (tlr Fg,lflht4fr p1a,1.4t!f_

IIffi'"trl.r fS&. bsG al tul@ tf*Itr
' ft! nDl|'trt
Slf"t-i6"

----.+t 
1886t. ntpor| ol tbG Hof@ naryrt a
tlr sru0gtsr H trG u.g. oorrt w rF.[rh'a

f5, EDrr*ltr S.f r
YFIBIIJ" f;.f,1' lt?6. UctsIFeI Etstoatr sf rsqg:selnr f*ib

effi . !tlfa-qrl-,,t[ttt,fur- 5. IDr6C-75.
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t.HB Ef,TEtL M[dMUNr.il{S OF HE TEtr EBAI"ATD T[Orffi

ry D.L. Penm
Eoolcgr Drpctmt, vtotorlr ualrcni!,tg of [rlftlgtc

IBSflRFg

tb b.t@l fhor ts nsr tloa to cqrrtro eO fm.r ril
2, a5no!,cr of rhlcb tt strpoles trFC Dcf rroc{a fil tf,r Xfil
tcald neflcn, trrterlrl ct l, gffitr Ed llr rlolc b.f
bGaa cratnsd, tnd 1r dcwlbtc bsrc" lnunln Dil. luto
tt lnopeeil to lcplroc th Fre{rouaptl! alaalpoil grncto
trffitc llrrts.nr purtrr, f896, tvp rg*la f. enoqtr l rr
alrsiBotl ga@, tbm rr claatBod lpstccr aod' I ilr nslfglt
cplrclce FG pralmrdr

lhc frtlrr te llctlgr of rocllolttra fbolt, cobfr|Ig
tEw clonota of tbc lsf,s46t-fntftc hrtblr! fmrc lbr
trcr Eorltsral etrclf contrlhtil llttlt to tb. trC$rf fij5.

IITTEODIE TOff

X! f87?r tha fcball€lgctrr" ooouptcd fmr Crcnrtn rtrtlr
aci|P Fcr Ectlmd. Frril tilE o'f tbo rtrttoar (fef rs f6tl
hotdhqrfen; Farc oollrtd. gtrtto f6S (too$rg.r f l?&Itt.r
t lso fatbms) rrcrcrleil rratrrlel af g sr rluipoc 6lrttr,
EqFrmt*cgeE crrg4a lbcal. grrrta r@ (5?otbtor, fat%In**
EO fatbcns) ;aB aor! futtfirt, ril tbc follrtag bo'lst&'ta
spGolec tro tatar

{gtggFrl,r lnfeg (fbc.f}
Hct€fino+p*t Lq mntmrp,\lCrit (rDorf)

Iolad la vtplrer (stndrr)

4rnlmh rlElcrqt (lhcrfl
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Staaa ths prbllont tm ef th6G d laoorertae (tbarl, l8EA,

t885r) as furtiian do'+l,$ster sFoolco perro rruGoilCtd fi;trr tht
ilrr gcnlsnd naglon rmtll thls yGarr Fhcn ttlpaqaillqn sqtfqnrfr
(Unf fcr) teg doscrttrad frm ttro batbyal rmc ln Goot StilIt
iPeuucr, {gdj}. FcLl (ig5s} bae D?portcd on tha stmcrr
rle'h dGGXreGs frnu*r of, cchtoodclna other thaa bolotMrlrulr of
tbc lfcr Zcafuuxj rtll:-Elj atd tt ?an e:rpostdl thrt th. bgts-
ttmr'letr IGr.rB sffirere:L'rltrdfasfy dlvemo, end rould nrrurf t6tlrfl
rhdy. smoat$r, oc.Tsral rcleottfls tnstltuttqrr 1l trn
Scaland hcve carrr.i.ed out loaal lawgtlgttlmt of tm ht$nf
tflcr and tlre lrrlofji.urlatrs ool,lmtoal Ourlng thr. c?dltlon
bevc hm crarrtned by tlrr rnltcr, d r$r dercllbrd lffrlr

TFurghout ubte mo@t, thr brtsrr rar (- @
tg trEcn to canlrntco tho oontlnrahl alolpr tllil tbr d3l d fbr
abflf (at a de.pth of oa. fBO rutac) to tb atsnasl rnal

For ffocas tu nratcnl&l I rqrl,{ ltXc 3o tbmf IFGrrcr
L.n Bldralr(lsoa of thte Dclnr&rat, D!. g.E. Fttr d th
Flsbcntcs Labonatorql, txerilnc DrDmb.fit, DD. n.f,. Drllr
Dulaton liuecr!!, rfFr J.w. DrdtGr l{; gnlnl @
Instttutc and DDr J.B, otlplarDrml Aurtlrd nfq.lft|l.

f m alao gratcfirl to ltr, Dat Hmem of t|rr Balurnftrfrtr
?oologlgEc i{uscru, Copahagsar fm ortcrtlm rntf.fdl of
Lgetr';ronsr,g ylol*wa Thcrl. plnrrl' r rmlt ltlr to tbnr
ITrcfees{nr i{.8. Fcll of thtj Dq5lgrot foo blr vetrnbl
eurrrnsnEs antt adYtoc, pctlsufoly sa th. rtetur of tbr ggr
{-rglggg }r6pptca,
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(o).
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o llvodatq;rq$ -qbpge1glg s Xutter
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t LactnoemG vtolma Thacl

- 
-

o Qg,tlryq:ne eaqt4lqtg h.E. r n 6lfr
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@ crl4r fbccl
* qent4g{Algs hnstrtr Eluttc
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G gqgftggge nlfe*plrgHr ErtDr

0rilrn AgPID0gtlIJr$f IOA

F tlghrrqg EoIIU (Eutta)
e 4+ttmlotgr nattqE (Srrr)

|[qo.thw"lg f+oFe (rncrf]

ordcr mffDncsffinfnrD-q
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0rtlcrq UOI;PADIDA
*'Inlgle mr+l4up (nrmo)
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* i{olryUg snterc3laa (tnccf)
* E9[@.lg EP. (t nu!.)
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* 4etqi.i$.oJcE$,& olEol DrTPr
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g$Ulr.gi alb...F,ans (Tbccf)

8bffir apootaeu Fqlbql#lb?rr lmgldtElrrr Erf;fnqfsntF
g|.B srd SttqhcrtF€ 3g$lg ffir bcllcr.d to bo abril,f rtnln
rblob Eqy have o,?rrred drctp nter nolC,retrlllrp d tbtr
lrqt dcaorlbo6 s}Brwhcr (mn, fg65),
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Tlrc BateriaL fonrrlug tlrc baets of t&ie nognl't bag boGn

ool,lcatdl f ysrl ous lnnt ttutt cns, aa foll ourt
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DecA ratcr tnv,lot"'getlang ln Cook Btralt harr rcvcrlt!
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(pmc, t963).

8tu.VUg f€ Off erilltnsr B{fe b{o5gf B* ll3c5rt.r ry/ttr/5;lt el,
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uctnGg.
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865 actne.

I[or.Fdlg mtqgttar (Thcrr) | rDrlm
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l7 f+tffi, rnilfi Koohlc 2 eBeslneru

$ ."mftq S[ trqlr 2 atr]rsln.ns

Stnr 2

8t|r.l

8tu.5

8ta.l I

8tl.16

Itabrrlrr lrbomtaT, Iartm llaptnot, Hclllqgto
(.rff atrtlonc ctrbil,lrbc0 In or ser tbu Eay of Plntsr)

Bcttrrn llilrman fslcdlc rad nd Horout frle$,
es/g/t*2, ilh b. trm rtffi)

Ertpnnnp.l*c*f nqrq$glrf! (rhGcl) | erurro
nrFrifpolntlAf g]lgf rrnpr 2 spalrrltr

teha AI6mn relmda ud R6d i'.lcrory?r rslrdr,
85/g/l#2, ry :!tr. (lrso mtneai

tatrppo!.qgra rrrmgrqllfrft (Ibccl) 6 rpatmr
DGhcGn Aldmen fslandr and Red ,',trnrur!r felrdr,
#lg/1962, 5lro . (6ra r.e txrc)

nrfa.rfaqflnpltC raqecncqllaryt. ( lttesZ,) 5 tfmlma
flt sILs l{r ?ooB. of If stltl f;!.a*c, ?g/9/1g62, W
fu. (ZZz metros)

r^qrrtllgffi+ ,qlalt+ar Thrcl 6 rsnollme
25 nllcs If .t4. of Srrvlcr lalanrl , S/11/1964 #O-{10

tu. (tr6t*pg nstro)
nrtlnmoLHlC na-pnmlr*rl (fnact) 2 rlratnrre

fr rnlles il.l{.g. of Arld fslaa*I, g/tth#e, Am

fke. (56CI netnea)

8t8.m

Hpttgqoan pmlllata Ergr r D" apr T etrtrotrttrl
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,CI rtlrr E.H.E, af fra. f,d,ght. Irlada" 11fi1/lg6?,
So tbr (goh rctErr)

ErWs qlFfl rbqtr I Ernlmen
g5 dl6 t.B, af pm hlgher lrlmda, tt/11/t#2t
e96-AtE ftf. 90 satru)
IqErngnc vfglrcf tlbcrl | .panlnn

ilfcf+lne lbetrufi+ 8blt tr I rpnrm
4 d,frr f.r.B. of Fool Enlgbtc ltlrnlr, llhl/l#2]
e55-e5o fi;. (qeHrSo lectrros)

f,qtEff.o0qn nqt# (rtar) 2 firEbo
t5 rnfrr B,f,rn. of pmr EE&ntg rslnnd;e t*t'/l'f}zo
ffi fir. (rr7? ntrr)
Eqffi1f,fif.roeP.
n'rtFriblcr frtm (srr.r)

fC rllrr tr t0t, of Foot hfulrtn
2jfug$7 tu. (l6r-I6f eatrce)

Frtb,plotru B+tqg (sare)

Lsptnocpe gtglffigl tsboept

17 nlla fr.E, of Ctralll Tsrlartde,

g6c filo" (l{5S notreo}

IlqodEqnq$ ahaFlrlu+ sluttu,
Ef:9hUg;hqtGs Eqter (ss,sd)

f 6 mllcg H* of Cavalll io la$cts,

tu. (6n matrae)

@ rlelmcr ti:oel

? lpH
2 gD.dru

relada, *ftit*#2,t

ll epotranr

t sIrFM
zefir/1969,'.

|l rpolnn
4 tlnlDcf

23/tr/t#4 
'fr

I qDGtra
(grurrr)

8ttu ,2
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onum ffi.PrDDA
Dor dtrgnonr rE rrrrrrrr il tnolnn.| finllr.. rrl

pu;m (lse51 , !D.to1 16.

rrut rslnralld|'
I|' to th. r|f r|rlaf g.an'r tr trrrt rd,Drtlla|.

| (nl crbrnilrr ftDnrtr tulnfr uciililr frs thn*
Erti rnblr Dlrtr, fi! :nlrt frbln I r r r r
rlrfrrr.r@ffica

g (t) oellerrmr crlrltr rr laltudr rarberr rl
torrttr of rugrtrrbqlril Flrtil, firillbn
Fodfr u8!d trbbtr Etacrr thrra-urof ffigl
$lh lr*1ry. r ilfl!filf ttno

FqrffiFplEr{tf prnan, rg6Jt
Dlrgnlrr rel,rrtHtr rhom orlcrsrqil efDrl|r

lnlsr tra*tsEfi rnri*t meorlrlnll fltb r$ch Inrfcal-
rtal mh*' nrril of urqrtr rbrrrra anrllt hpr* 1615
n'5|[rf frlltlmrr fo rnrfl1r; of Dp(pt{bfDfl
Dtetilg no furtfsr po0r, pborlfirtle boattor 1u.nrg rt
lrrrt rlr rllutt rnrelnc

f,tlr lrmtrrr,{ilrepasm w lbrL
rurrtrr rtlr grffi illr a.nt|t (rr[n, fg6r) tr

mffirtr thorr mUld,cr rllb nrq,Hrrr mhlr flrlrr,
d Ho rDn['h thr trlf rild flTilFod$+i rr{#mr rlrtttrr
r(r't rr[lsoc.
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Irtru{rl aatllf.c tt rhr rstn DrDFffit ll fb Dry

rf Dtntr fnrlsff fw rprlllrr ot I nr rtnr|r. of
lffirr Et tblr Ir crr*tbilI brtsrr

ffitr rrrnrrrlqf, (!brrf)

tnr lnr{Ffr frr Flrm (tgf$r D.ilr

rrfFrrf lrnlnrtll rsLrr DrDf.l Jb. i, I tDrnil,
*f|. $ I rpilrrnl l|r. 9t 5 Frel,rul lb* ffr I rnrlilr

lrutl lbru ril S"l.erf rp;lro 0f tm rynl|rg
rrrslry ln tntth frn f 9 r to |l5 rtq O.let ll rlr*ct
Itlfr lo$aff tHr d nilfH|r tc tfiol' gFlrrtrilrttc
Crherr, rnhorbr|llrfn id trb!"s lil aDunfa$ EI
l$sfio CrDnttr lil &trrr

Dtrtrlhttq to fte troil art *n trt !illrd tr
fEfhr tmglnl brtnn tb rt ftoo f*lln.

mmilHlolTfltF ff$l rrrDr
DL Ff1 flsrir 9r fo

Irtul,rl t!3rrdr tulnr Dqtrr llrril I rpnrnl
8br8lr I rnrrlml sb.sr g Gnhllr

mrrrrtbn ?hr boat |r o*: rslls,c ft1rr totrl
ff,$h WrtE s6 d !! r. rtr trtl tr S r |l
0 n t[ tnfillr rrnr*tntrlr gil * thr tnrtb cf tf| to0r
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fb bol'.mff lr trln, r.ll-tprnflrrqmtr rrush to tff&r
Oolslu fn rlcotoll tnqfr

ortcrr.uur c.''rr*" holuer rn,hsr.,*$ ushu.Dldil
|lal n*{roHtc6 trbLr, f,o ocDtrtr u.th,6t rsr ffirdr ttbr f,tqt'af ln nort orrrr rn.r bqsh of,lr ,rqd i" .ob*r rb
'hrfi tf ffir tt*mtr todimtr tt't t\1 ruboil hilrfro l'r r rtnergbt frrnarl.rtr rhrft Qttr r s lrilf'rd I rftnnHbrnu brt dt'n ,[tb thrf Drtr#ocr tpr,rr; fis'9). t.'b rnhor tr ertroilrt il r rlnf,rf J*phsr sa tbrt tt For.tr eboyr rbr lffrl rr uil\rr|"*

lhr ndor 3lrtrr Eqr lrrttrr qp te oJt5 H +rhrlp .dFflrrUf brrr r cmfrrl Fr.fffilt pq.ttn *[cb Wnorttb| mcbo' (rLtr, lfgrg). r'il tbfi cntrrl Dl'tr;th rrrFoil D$atilttm. lle lmg {orf, n) de m,rhut
(Oro?5 rrlr ffi r;h of tbnr DFrrrnfoar rrarf*f *+;I rlndr Dufiourrton rr tnr rilshtlf nrffi 61rbrt.*tilltt rl dru,tro'l sr rnrrrr D''lrctrar ry rrnur
to ttril ru'ftratrur rl,og thcrr r.qrffi, c Er{r *at"'\ \mharr plrtil 

'or so*ftnFil rrnaiursrt mf r.,1p "qt*\of rDilrof trb&r. 
, ;

SrDlr bmr rr rrGtrtr .[nfir af O*! r3 d *f..*to f5 rqr rwfndlen, $Hilru thau rF. thilf o!
ftaD crntrar lrrfolrtlmr rhtob rn, rrryrn tbc fhrrtl*'1" thc trGgilmr tnrfo'trms rlf dr.n tarrnrrrrft rootrallJh.plfad thiltDtlh1rd rrlp oC rrc1q61 11rdf
or? n rr rrrrnt, .crilrnor rnhlnc (D'rT, ftrtolr ltr
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Ellfr[r sf thr rplp rrl1 Ettrf U 1;16rl oillll6g5r
rnfioil Phfar rld trhl,a trqr rorttr$rdr nr'rap u16 lx6ilq&

rn ndrrr q|Irrma, lhorlhrtls frnrils rr{r rlUr
ilrtr1 lnt rrl ulFor Dliffi rqd trbfc (fl.IlFr Gtsrrgr
fO) fr${r fffi tt b W.Dfdr; trrrfbrrrttn l51o fH;1
ffiIr rtar$|[ rdrnrrL rilEr rDrrt ar h;r
rertt$ri sHlr of &rnbrfh rrtcilhf, ilIril tf l| r|rr
s urnr orrryr fpror rbn tho rrln r,r rtm d# h;
rrftflo$lmr

frtl alruorltr uil ;Lngfrr partbiltrf lril; (nnf,
flg*5) d rr||mgr legft Ortl nr urnrlllt ,lilb r l]hDft
(o.o, tnl i5;l|rf,il,llrlrrn ryrbrn tt|f Durrfr r6f,tat qr tnD
to th|lrr moilht'rr ftcr drnorlts hrfi 6-ro ,*enffto,r
;d r$r rrtilmrU nnmnr d olrrly Drlrrilr fnn|l FrEl.;l&rr t€ tbr lffirttdrnrl rldf of tb| tlllr,

rrtrmrl rnr0qr trD&rr of thr nrrglgr rl,thrb fha
finlfdf orfm rt 6rtr lru'|ll. tr mlfiFr

tralntUlt;| fbn bolotn)rr to*rr lc;til 5! r; ru r
rrntmr rt'{r rcirre rr thr roll*ttlr of tE| Ddr*n rt|fr
trlllallili

rnu*$ rtll rDllr rort ctonly lrnblr I.|nI.
rrllm:l (shes) rhtrh br b.G ilnurlbrt rrrrrr;r tuudr
fENft Pmrs ftflt}, tlt clrluu rr th rh ot rm st;
Dhtm ril tslr, rrlr @ tbr rttru, Dulil rrl
rrttlr Hlr v*trHlr |n rbenr trn b thr Dcrrrnt qnltrr
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fhr tslr rr& $fil brvr Eonr ry prrfanttmr rn!
llf tsgrr thn ttpao ln & Fuigltlr,Tllr lhrlr l| Lftfl|
Inbt tbrt tbrc qlrlr Fl dtrttDlt. For fb. tbl;|
rDrrr,r| lftls.i rn Eill|Eqplililft nrolr & fi!*f+
(Eftrrtre) r [r &ffff crr br d rrtlntntrhrt ot rhr brrrr of
tlf rnben flrtral trlsb lr [* ,1+l0Qm hmr un#{Ff ryfa
lmrfolrtl"ur ln th. ngl;lnrl, rroloottmt.

slr rl}tlr| lr lrff tcr Dtr lrl. Itb rf tr trllrt
LrIotrf,lGrr lrrtaa D0rr.trst, W *trr blnl{frrl
lnntrstr&nr I fhr Fry ef DlnE rtl|r iffr strt
frcrtlr fr ilF Hiltd|l of llr lrr nlral lilD riln !|ilr,

Inlfl|| rtilr
Dl'rgnorrQ uo&ndirar rher srtorrf, cr|lrl|r Ulilft

trblrq Ercrorrl Ed rnrttr cf uwil ftrDil Dlrtr ril
fmil fiEtlost Fdf ln rrrlanr rrbrnstrmr ?ll} aqorltg
rlonfrtr tt lb|,ffi.

trt Eeclrrr ltlnl|ll mgmfru BlNrer

fnrBl lttartu to ruDdtrldr tb| s{mr Inrtrr T
trlll8 ttgtl r rgtt] brrr Drrt0 Erilcostafirll .r nf |rrar
;sr hfrc e[ crtrnrfr rrtrrblr rhr;rtflf of ccufilftl
Ct{lilllo llDot/}filrrr olr [fiIrc3r of Sf rlntr n |[Nr
hrt|mmlul| rfitrblrsr 1r fir fru oqilrtrl fil fbr rsal
tr cmfillnrt*l W rbc lbnsrrr Strb trlr fln fur{f th. llAI
blrtoplrr sf rc rnf ef tlr rrGlr lr tb mlrrrru lr.
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lrtrtrr Drt3hnfr (tE$) ;qlryrD Df?or|l of rpqpr
lf rnecr'm r*m l lrrmr tfilro*b to ttr rrcufir d
tflt nftl thr llfr blofclrr of, r f|r fn0nt rgrrtr
tlm lrn rufd ml.

rF to rDntar o( filf& bm r:rn rrr lnlrlrl
| (t$ orlmnrr crrnrtr tnHtr rerrr fiili{br r.dl;

ftrs rar Fcrnt rn rh. bl(lilrr,r E! rr rbr trllr
t (I) frlhu ril rilfttil of retgrtprhrtri Dfrtc nrrrmf

. | | r.. r. rtrffifqult(nf,rfd
I (al rHlilqt rs rcrtlr rrtrrs t r I r l I r r, | | r

rrr.e...ff1Vf$nH(SHtlI
b (f) Irrlforr rodr tl:|lg t?n bocrrr11 na frtl Dr-

lnrttr rnilsrd trblt r r e r . . r r . r . . r | . .
r r . , t r r . . f,a,fffiqlilfitt8f (&fr$

Xf|1ilff H,oplt (nrrrc)
Plrl'!t; fl$ff{rr f.

ili+qfilr Frnmltn ntrm; f056r D,!95t olrilrr rstr hrlt
(tqrlrtr ltrt of rrfrarr)| rtoffi; fllFr rr
fr8r DLSr tlrrft m|rhrnr f slfr 

'nffj, 
rl"sl,

trrrr&-?l sdt*r t9!fr prslg.
fFFqqfimtffi lfUh$f Hrter I go&f Er$l5r pt+fft frrnrflrill

Errulrrdl t9{lr Drf !!.
mrpsiltn hfqeF+fun oletr r geo; Drt W,
qntt?rirr ilqq trrtlng, I gISr D.blr ILS' fttrrg-fo, fi1.?r

flg.9r DLtp ftg.t, ?stflS*gr
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rrtrrrl lrmtnrf r r,!ro.t. gt[,! o6otr I rDiltn]
Dm$rilfirml lhr rtrf;tr rnlllror tr rtl*rfr rlttnr*l

strrau$ cd thr tetrr hncth rr gt En (porrbrt rf,ir tr
ufr) t trn u,nl rlro tr ! n lrr dlsarl rrll tr n tl
}fitstr (bokoe sroh"blt rb*rt g n ril6 rr u*|}r tbr
rhrr tr tftfilrf rf tbr ryrrl,c; H thr fifr |r esf$ iHr
sd p|!Uf tc $r ftrhr oolq lr ;ilrfiot ffilf, t1r
atrrtsil d rurbut fldhtsr

grtrncru 0rtrlrri|r fn thr bslfrrll rmtr$trt tm $$
f,ii mhml Ge rtlrttrr d Fr$rt lbtril nffirf tontEn
rttb prrrfnntaf t*rtrr. cloocsr rffinntl| rql dln lf,ilrr
lrqng[. lho Frcqurt cmlno pl,rt* (rLrv, r$*] rr
O.ll - 8*? rn fr lqrthr rtth fors fffior'tl.n rt tE Fo.f
d. lhc ffib or;lter so nefqttlour ;hr $lrft If
rlnyu a&Fe$tft lnto rocottrl, |lth thr !"r rar flurn
rapplasr thl dr*atar of cr6h romttr brhr rrnoclrtrilr
trt lill; fhsrso arli rrsunllgr flvs or rtr rrqq;tr tr ;at
;o0ttilr ltacb Filittf erqroffr s ifr csntur r dnsS uhcl
rt||h br| l r|[r.D-r[&.0 bnr ff a rnootrb ry1fl*l!&rl
rh*Fl of rrGnrtr lragth 0.6 rn. ?bo dtrt*t H of sr rtFl
rqru)lrta trs m!!s truc (rLnrr nrbd)r *3il ry rr rril
flr hrra om or tnf rf,tnrtrof,t nmrl tb, $iltr fbr n&ilf
Fctrrt rbsil fbr lrrt of rhr t1ffitf1 mf rE 31 mI
rtfh til Hh|il rr+ &.rttm rni r$r n:cu,
rrettird rrg{8mty tn thr rHlnr lhr ;Drr* br*lc fh
&0rfttil apl oryfictct' fitttrc lr tbr rg|r narilumtd tlrtr.
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H Dilrlr rrr gf y$Irblil ftrrf (ItrIT, fl&Sb af
urnllt crfllr rhsr rrtlr prrfrrtlonrr rf cfitt.A
mtlry hotrc. Emr platil trt to frrilf lnlfoil fn
rhrilrr d trEgr tn trngtb fl[ or! n tr fro tr llnnf
thrr finill,tr ls rpln, ;r. |l'r|hltlr rurllrl raf trrr
mfrrt trblrr rrth thnco psrfmrtlfir (FLrvr a[.rt fl
lhrtr dfi$|tlFtilr rtqrr, sr Duu|[l, H H trrt r
rDl,r oilDnrf at I rl{[r rotr ftfol hs I n[, .|lorf tf
rDilnrr rt tb llltrl f*tnilU. fmCr ltffil, rf tbr
trHil || orl u. Trlgffi of rg4; l| ortl r1

racrilrtils iltnoilb rF $tffirrft illal; r1irfilrrl rr
vrry lrrlf nilfr mf rrU rrlorlalr ootil! cf ltrl
d|Dntf l| ffgtt Frnlrr fc arlarnrc ailorftr tlt ttr
Fillilf of ftrelutL{ tnfc tlborttrrllr rffonr:f ulrl tlfrr

fh| trll omtd,m 0Frrt mbrrr lf lUrtfm rgir rtti
tnr ro torF ulctl, rgulrr o6rrf prlHrtqr (r1rr,
ftfirf )- tbc l'rrgth of thrm rodr rrulrr fiil grFt n tr
O.tt rn, rlth rR ryGrqrgrc lGg t d OrZl nr

trrtrr tbsr 1r rrftlr cmbt fl';t t[u ,iltln frrlr
ralc rho |IllrF,Ertt grulD rr rlrtbof Dr Drtchn (lUfh
thttlost I bort rtsigrld tbr qDiltilt to h ItIn Inrlt
of thr rHf rcril$+ rm rurttn of rr6rb1 fl $.
rtrl'fon {cf,}Ftt ls Bhr b*trrrll rn! n.rb rt srrtr'-
|rtl! d l* T$+uln.

InlHl|trlntn|l rr rtso Inon f,ron tht Fcr ilrlfl
rtilsr (Sil* t8061 Drnm, lg6r). ra !g ruFrtlp 1trrr



Il.ffi nf

Uilffifrmphq (rhrdr tqlrrfili W tlhntl
ffifrf .3J$lhrDr

tl#tltlr sqflilm (nlrsc)

fl3i1. Ertl frDorltr,
Ittrl' Dlrtr f,afl th. bsffill.
l1&5. ?rHlr.
rlsJtr EmEurtrt 

:

Itf.fi Df$rl frpf!,cr cf mhelsr rffinS lrnr

fertirjil. nFl+.rttrn ($ilr)
It*?. lrriln Sc tm loilull'
Dlfrlr frtl fOo.tlrr

Efffi tl4il4 l+tr
?1f,.5* Frlf Crprlttr
Eil.9' lSffi l*rtur
fltrlo' !rb[s frot fhr lcftrnlL

ltbwlrftmrr lhrtrl pbrQlbrtl rrlapf*lr
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rpiols Fr|tbrnr tbr &?lsrl xr ilIngrltf ht otf,lrur Ir
mrffitlf oarplstcly f*kl,ne rry tnnr of mhdf ila
rrrttcr. ilha rr$iultt apcctre d llJlffnt nffi
tXrfl fil Fnlrnd rr lrl n tl ffi$h" !b nromt ltrrcln
of Sr ffiF"Xt pob$Ir brt r lil$b rh r*fdil of frr
!0 ltL ffir rltlrnrgh thrtl tt r smldir*b rirr
mDG bitcrn th|lo fro tltolmtr. lf ttry lrlmf tf ihf 1;f
apcotmp th rnrohc d & filplililf &rqtar rt .rf ;l|rj; d
tts llfrr htrisrr hrtu prrrnrf rnclgr .n{ rorrttm lr fb
boClralh rt tr Jrv rltrfloult to rrr|ilnr tha mtrr d
llr0rrE onnilcfrlr ftraurptng ffihmt r ttu rHtilrr
ln thc coqlrtr of r? u lrrt!' fqrng enrolm of lflnF
gil[Dfrtr rnnnmltql (!hrr) brrr rn$nr E&rr d
artcr*Ofrtrr nd rltbrtb tbq tat |'r 6irrpm'tlI
Sanotn[ istr tu.mr of, thnru €rDcttr ofr rlrart rF;r tr
rlnnt€ lil ffi.dtnn-atrdt aBlnlns (p-f0 !n |o fil'*4,

Tba rFctcscr ef tgrlcrr f,* ffiB$il ta *r srrld frlFr,
!.n rptrtlwt' a!,ur prulmrtf to f,r t[0h*rt lr cf glrt
tatfmrtr ffd mtr Boretbls tcc fin* rqmost tc r lbcrt
tufB

rffifrf tbd ril. of thr artrrrcour {rfrorltr 1a thn trt
rprotu Gr| rlrtlrnr d ltffitnf, rllghtlt fn rrrnst of rlfl
md to r orrtctl {qnil ltr shfa. But f rurl fF tn ffi
erg$I thrrr rDrrtr lr dtr0trt. brrlng ry smlntrf il
fhr ftrt [f mwlar nltrr; rn! rrrt r rrr;gtffi
of mhrl nntur{,rl of thr fil ;lrrlrr

t4 fiqilrilrt]r ttilhfr rdrtrl €C fr g1;ln1; rfril ffit
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of rrlhffi Gg tsqilttfr tbfi thr DFoblfi 'ntt bc rtt{lp
ri{t{rrno llt tbo ught of tt}c rurr rilldmill.

Irlillr qslsfrrfffi ("hmf)
PfrtVr flsrr ?r lr

fin+qoq$,qB anqqls!f,{Ste rhcot", rl}Edrr n.&t4 DfrXtr ftfrtf
fheel' {8$6br f.{6; ffmra;rd; fS}f r DJtIp ryilllr1

5g[ngd[iW olnfr f eo?r F.r€r 16rl oqrhhr, r]ltt
Drt5t,

elnril,rl *-q*r trr$.$rfr *Ur {trfiOfr t rln€ry
Dar€'rsqtoa: fatatr lrrySA go nr atmlrr of oFrl |tr

5 llrr fh* sill t thil srrstnn rr f*m *'f lrr tb bral
gs ltr lcnftn smot bo Crttlrl*dr th b$rr!,f tr fbllr
ril Snlt prls$f to tcntdrr oolru ln rlcofrL Efiloilnl|r gllr.

o*lcr+Qs dlrpsalH rl! thn tosrrrr trr Frnilruryl
trsftr ruG$t rltt rtx c|t Eroil t*?t rufulrtlmr (trelrri
figotl r rnd utth m euasragt 6hnrtcr sf orS rr rn g*rtr
llr,t er.r esiltFdl lntlfs"rtfcil fft tbr lil|ilrtr ntf tlr
fiatrr ef uch trblo anlacu I tr!.l fUreppl$rlfll rtIilF lll ,

ptll^tss bc!,as uattad El tIil€ s? fr* *urtu.r+ Itt tifq
Bru$ect ahmru thG tar;l d th. raCrntrlr ffi! rr t|trt, h
Baan ttth t-hc nehaf rF?. ?hc trbtr |lf rcr tl$rr, (Forlr
tog?tttsnr ttd tn mv rr'nff ther a'i eralEf,Frs rtlffir

rnhoil sC frbilr plrtn rs Fercttm rlri frlr&fr
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r! thr trl,l rlt gFort mab.rf of rtq;rtr ibnrr
Dtrlhuril teDlrr (Fl"Wr ffg.A) ;ltrb four @ ntrrr pr*fglrr
rtlsnr ad r cqDl.G rlilacra rDl,lrr rb[r frfrtl bfi
rn $;rFtgf, lelth of 0ri6 n, rnl r;ltF 6*tO llllfrotrrtlrtlr

rtnltrllo cql6l|r nf Dnrral. ht srfillltft lrrilfr
A rr|l! mfrry cf trBr ur{r r-r tr Ir tr;1 $r fiilt r1a6
rf €tmelrtln tr|r lDorrhrtts rrtrrirll G€ lb. ffi
nrtmilrl fi r ![t rUM r.ftrcr ralrul tbrufm rrtlT
orrla*rCr

Imutrr ltl: Itlrfa;n DUS1E ffi thr Arf11
rr u{ctsfft rrmrtbrrt t lbrrl (f0ffl. 0*tn (rn$
Fr|an{.c r rD|rhm of trr rnn ;lrel* fil ocf fi35,
notlag &rt thr nfrlc iltnrtrr cf tbr trlllrf lr fr bgiltilIf
l| o"le5 n rt l8rt[f o'! il ll tbr Fffit trrrmr ltm
sr trll drncrttr u fubbrrr mlrrlril, .$t rrrllc (o.* -
orf l r dtuctc) tbs thcr lr 4,rrrarl rnjs.trl (o.rf r
I'n$rh). Eermrrl otrhha grrf rs rflrrrttc rf tlr rinn
of tbt teu dmcttr rn btr nrt*br,r nd molrf tfrr ralrf
dtrnitcrf r ;hlcb rrf bc utrrrrtra rlrylf rr |hr ehurlgn
d tbc nrrfmtrl rrrr !E th. hll oqnrlto

obrbtnra rg:rtrr flf 5! r ir tm3tn, 3 firilrf|.
drnorttr r{Fr rath$r -rnf, baf hr lstrl rtt trb1il
uilalrlgclns I cbmfr ln mhc*

ritrI.lflr +Fnftaf rr ror rram fbil scf or$. (lhrsr
1006r)r brtrrn FlsrlCr tril outr (!bml,, teffUr ;I3 rfffi;l
r,rnilr Artcrtloe (nrrmu{, ffol} r H f!il rrllilmr harnilr
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oflr trrn (runrtlrr tgo?r ffihtn, I gl!1. h lt lr I
r|ftrffil trrtr tr 0rrthr Fmrrnr sn rhtrt rF rtur
te ir8fE rfinl.

il{fqltlt" t r+rnr
PLYI flgr. 4) t

rrtmtrl Erillmf r tr.E.orr. strn trtrlf r I filrffi,
lnrnt l$frl fmIS ffrgmbrur tnd ft n

rDr lslt 1r {tr Wmf dDrail rlrrr, 6olm fr rfr-*
FlTr rt*b lryfr nf*r of rnll ttfbt rtf rDtt' fitrb sr
rmu olnrlr tgrrt||f rr tb nlit|r rrrlnc filf tlt1

eellslu {rrrrllr tr thr bl*urf lir rlltrt rr,
Dffifr |rffitd lrtc Frfiillr nfrr.ilrl (n"f, fifrrf'r
cll lftl to crnrln truil,m *lr" ro Fr| d nen;
mttm ur shgr ntcsm tilil *ffit ryUrr fE t& billf-
mlL fho orlrlrnf rbrDr d ifr ublr ffi fr W
ilrtmilr|0, H ffir frdliltr lbrt glnlF f;;r;;;
tf r rtd,lm rhrpc to ttorr rr frlillf ffifirt Cffrgf
fh ptsr*atlil !o{f.r irrtt slsftr tr rtm rnC rt Orr .il
srlr rgsrstnl ta rnffr rrttsr| cHfru (r[ltr[f
fb crlmram erfaltr) r fentnl Fr6 rpol vfrlpr 1; 1;;
nd fGr

Ehr hlt conl*ln rlmgrtr trbh;tth W
errrr (}Lfr ftfi'fl , sd nffiEr (to*tfl nrtl D*#r
rtluarr Afiunrrf, r,r$b of th t ril trFfirt lr orgl trr

f!iln efrotm olml|r rrfrrmt * rDxfn frfff lf
fS rrllrmE Ingilit rilillf sln&il| |3pffi
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rrtrptrl (rurut sil tbom ln thr trtl) r D!*rblt .clf
ln ltr llfo blator?r It lr Dral,![r tnt lilr Er Flp
Snmratrtlrea oC r hon rpnlrtr rltr5 r$frl fr &
ml++ttgr hrt tll{frrilng fiil Ir ffi rr ron F|}rrr.
la ffitiE}troi hr r|rltr (o.r3 n) tdt oQ|t}tl tlfr {|'||r
D6ru]tu 15-lo). slgr (rgo7, D.S) mtr .nrl ..b
rrlffin drDilltf fril to 61rryp|rr frn tl| rr:!nr$ ;f
fr ffi d|b tncilr Futrrrr ns rcttil rE *ctdrr
drgortbr Atrc fh. bofilrtr l. rnrarnt rrtrlrlt 

'' 
d.'

lrrilr hf ul irlhrtrp r rt u rtrtrl to br lr rr
Ftiilrpllnr

;It&qrf I brttr brlrftr €f lbr oltcrrrn ffil||
of thr bdrnrtr tt tr frrt tbri t[rr rnmlrm ahnll rol
h rrtgffi lo I F rprtr; rnd fu tbr Ffrnf tIry nlil
rurta urnl; rl lrrr rutlt frulbrrr,rrtcffitr cil ]t bna.

t',..

td*t cruDDDrr

Dltrtirr$t+n narrnft fttf
lrrtmlc rltb tro Dfln et clSllt cdrl SIF

,1unrffr tG$ rnr rlrdcr Dtlrf|r aqt 
"F,*, 

S ffr
(nttlrlr rarnFoertrt plltrr or lilqtpr frfrr (rffryi
f 9!lr ln frrt).

Irrol;r fnlUrrurn 4f|rygq (r$rcl r

I

I

1

I
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IlFlqtnilpil qbrr gqfl (rurf;]

trp lttts{ntr rr ffin, f gSIr trtS+

lrlrptrl ldnrCl fffr

Smrlrl A otfim..Pslftc ryrltff rr|gln| iru o to
nsf tbs 9OO nrllrrr

ffiftffif Dri'tlhnns ftF

Drylorlrt lltr;h rt* tft nr|r * arrrb"
Dmrftr fr|r hDlm (Orlt ortf r illgffllr il|t US
rfllrr rqmt of t[mf rmrar*nr -c?

*?Dr ftmlrr M rilFtltn?tr*r.
rdf,flTrt r||lfg (rrr$

ryfffitF el\rtmt !bml, t0tfr1 Drtdh ELNIr rt1r$
rqrnqtil tilt4f,|t ysr #Ifim fiil!, raItfrr r"*fi IDflr

I thncy, fSFr D.ggl Druulr, f S!, Drlgfa,l.$fu
f13r"1t 6.

qffif,f,tri rfpnftf ?Fr qE !brl; falfrb Drfn fcuUp ftl?r
Drl9p PLIIf ; fltF.Sr-Ilr

giln$f rtDthn sfmr, t$?r D*t?tr; ?l*r fltrrlt Drtrffi,
t9!f r lf,ofp nLrbr ftl.rt EdlEE, f llrr pailh

4Ttift{qF+rtfl sthtffi, Hr{tnsr rgllsr pr6sl Er,sFr srrrrr lLt,
fi.gbl ?r DlrVlltr flll.i0*

sitll+tilt rlt!4n Dr|oilE, f'!Ir &rf4 nnrn, fi'lr nr6?r



t

i-

. ?e,-

' hrrilrt nlFnff Inft

oqfiFC*l Hr*rrrrsrnrill rn ff'*l f
tff|trfr;Soumil t|SEffir}

I

J-

tl
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o$m Dmm0GBrnffirDA

t*tlr rPeIrdHunIIDAs n*r$sr t*g
Dlrtnilfrr grhctsrl to E{brDd botathr{,ar, uttb

rlrbt ts tG tctrllnr cf rfrllb tre G.r nuh lqr lbm
thr sthltlr orlrrl|rolr dfforltr of tbr bo{''rrrr lrni
ilrtrr rltb t'lyfinr qrlr.r. lthfrrt rttfbtl|r filllt'flr
nnlrllt nlro.! rlat tbr rndll. (ffilf-Slc Edlrft
tgnrel '

raFta td&s (r*r) c|lrurr| th|r f|d,r, |c
hrlu.tr ttr snorn lffijl,f,ffill ffir{r flt mttrilnFt+
o|ml fttoh sr {lrttnmH ffi tlrsrrrrnll,urr tr
D0|lfirl* tm unlorr rcrlr ll thr lr€ilff t6tt;g} rt|l
rtryflr f{rrrrrdrlFd trn,rlr, d tlrr h r5; a;4ur
trrgrr tbt lfil Frtr

Prnrry (fg4g) re(Irlrr{ tb| lb$t rc ilr rtr}rr sil r
arFnl,U ftlnu1l!'ttuiltrrr), rll rmluf rrcd oec
8rmr tn tbf, iNrfi{er nailTttnrnmlll [||larrffi
Hr{lqsr rflH,l*qgnffi rr|trg, Wrh dlFr;h
oqtqffi santns. IHttf,eFeq! mr Drlna{ tr rnr:[rtr
fi\*fnpqFqlf ffiuFqqn rbc.il s tm Vrr rDrtrr Dr|.nr
(tgtl n| of rhr ontnlc tb|t thlr rnri|l t| rffi
(r ffit, rlrtr udtry (ffrg) Irfrilr tbr rFn
It tr flod Erhtflf,pnuil.lE;. re htr dlrtnillr d fn tmr
mfng (rgl€) mtre rhrt rhr rrntrr ||ilflt br| lf
tilntrat"rrr rru & thr botfrrff Urfr Dlrtil rnerrf rf rtr



, _gO_

I'rYerr @ hr rlsbl tmklrr ncc{lrr tr
E|ilrns (f9&81 nd rrsht to til tE tb qlb&l er Drfohr
(tgtl). Drlfrn rotm flrrt tbr lro rntrl, ffitfl1;1 r;l.
ra6 to brnr rb*tfdr Ferrwr rr r|lr cf Htill[rr
Hril& rlrlnnt tbrt *ullesu'rr b6'u*rr|r .rr illrt
tcholrt'r ir |r p.rhblt rfrurul. to nlrtrln tr lilr
*tt[T*onmn ffilc* rffiqr ffi $ffiff flrdtr rbf
rlhfttn rltL ilSF! to tttr FDr

lbr rulilr of thr f|aGr rn|n{t rr firr retr r
rnnur (rstl do lot bilr th| lrrtsrr nrlnetril cr
rffirrfrhrHltnWWH

-%

rn$lqiltHF{lfu sil tt 1r firt thrt thrr ebrilit br rDrFr]rl
fra tb tlrflofturtldr ril rrplmrc rn rtr ormrlllr1D
rhGr tE rry cmtltrtr l tesp4i. ta thtnLm. lr |Dr
rtrhn d oaEr of tbr* gmcr tr Il cfiDf (Ilf,f OlrL| fi,
DGlohEr, t956l arGttrgl f gtl$), r f nrftllf tl tlF{trr r
btt trm to rosmodrtr thfir ffi)n, slob Eg[ rr ttl
Frntr lkttn t rilDrFrftrr rflr d
tbrc rshc tnusnl holothrtinr lr rrunw ilGl;;lr

qr to ftr grnse ln Fdrr rssrlothtri,ldm

t (b) Smtntr rtrbf orl til, l6wr$ rt1tr frflf, gfrf
tlrfi rilDtrl cf rqr htffi of crlrorn
netarlll,

g (!) lattrolg; tcn . .. M
! (P) latrtro rtstrt . . tnt&p.l|q+g
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b (t) Fmtil[cc tffi, snlrrcd ptrtn ot unefnll !fixnra
fr . ntn*I,r hilu' of sr'lauciltn nrttlal r | | r

) r e ] l l, I TfhfmnqFtl|l

Xrfllntfa4* Frurt*, f 8S

flpffiryrtsfl+
Dl$cLn fmtrotrr rl*tr lrtmf tfif$lr nlqtlr

Iery $-Srtrrd1 nntb ail rlffi! ilsnalr foQr tnrrtrl ll frrln
(rr. | il almfrFl frfrr rrrlrr rm0rl S rry *
rrlEarrqn nf'wlrlr lech rertr lsrlil r tfiS fDlru rl tt
lfs ttr l*rtllr

mrmilHrlr tlilrtroH$ fr.ffilr)
Ptr?r flpr Ir tr l11 t

FTilrnnqlqfiM IffUr ff0ft Drlftt lffi& |ffr
p.l4lr Ph{Er fitt.t{f-f 7; ELtSr fifrr5'*ftl
llnauhol,, rBg?r p.tt+tl f,,othfu, r8f$ Dr]Fbt

D*tcbm1 t9tt, D*t58r Et+llr ftfl'lF l Iffil f
Ercrfit' f 9I5r F.f gq fu*wrr f 9!?r prtl'

W Silf,fitrEef,nti rurrlm'lTffr ftotr Dr|?|
Er0lngi I *9r D.sEl Pmlnfn | 9ll9r Dr&S5.

Irt|rtrt nndltr DrLulil lurrn lltu &8.m{r I
rgrolf,Gr + thrfmt of Flrnnlrl l.&t(Pr I rrrrln + firfr
lmt af rfultr



P?.ttI f

fnbtfl'flrrnl4i blryl{r (8ril), fn#tgtffi.lr bttgtnprnrrF
(rurrj1r l1lnff,h t rrrDr

InFherwnlr hftm'r{r (Ern}
ItSrf r frtltnr of lcryr rhilfn$ f'Dlorf rhrpr*

TFuethwilr lrtqSrnr\+f;n (rn0rrs)

fU.t. ft$aolt llrgp6lfo.

llfrtr frtltnr of, bo'ltr rhclry ttllml rhrlpt
ttt*' tlfr"r0 esrlr (mtttnn filf).
ll&S. tlrtffi A'il patertr stnrdtf of boclt

Irlillr | &rDr
tl8,6r td rFt of b|ttillr rrenlftrd to rbor

fhoqthttl rrilatr\ rd mrler d
orllmmr CUnlt (frbb).

llf.?. tlll Crfart$r

Abbsrlrlrltcrl trr 8.rl s! ef hQfl Dt"xt'; Sorftrtb
ntu{rlt lErr r$ilr
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nrurif rtr dl oonril,etr rnrl$u tM Hy u Slrlnlirl
fttb t'ir ratGtol rnd Dffifftop dt Crrm f,t tl ttb; rH|ir$Dslr (DLY, flf,!). lhe rtrrtor {ffif} rlttor 1r ilff,e
rt ttg ul,rrnfff Sa tbr putml,c rtgHr

Ifigtb
(nmnu* ffilrlroftr crf'
f r I0 rrr
f,. g5 ut
9. drro

8br boinll crertr nun ert nrslartlng rplnr, d lr
Dr{sr$ tl trub. tsfsrrt cm Frnlo; rrgrlotd to lD
$illtlt !il'r Gffion Gr tbr rtlbmr thn rlrftilfr oalou,
l! rlcotnl gr'ftrhr*lt fe uulr lfsbt bn r[{ !

lhr hrut oE I Srrcllfr tDrotn H'tbr ftrl d
oFal ltnbena latnt. gbr dl,rtlrl brhrrn ttffir rtllilffil
f! ? Er

Ihr tatmlc rinn typiarlr ilS frc l$allrl tmtrlil
nrb l$gpu thrrl tbr tutr lltrrnd rnrlry fr rhlp lc
tfrt rn RfrlFprtqilq h$4ih Frar|t) (rrr Dr Bs ),

th. bolf lr ltilFrd Il stulltptnC rnllr| r$& ;rl
r*rlt bclng fwtilrd af rry lrya.r o,f rrlorrur rmrrn"
tt*UAf r rutleulrtal notrcrb Tbr mrto Gqr of r Wfff
rhnps (xtl'vr fie*$)r uunllr tffiIrn8 .to b. oral tll eutllrr,
eS sf ascrnp dtrcrtrr f rt ilr tn rlnut |otl{ rfif Ufil
arln*a tla tbe cratsrr ot nrl' tbo orntp 16: ffrf, Srlrt tbr

Dlffi*r
(nrrrnul)

fOn
0il1

9n
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rlltrrr bnr ril srrrtf, hrtgFt of O.5 trt, ItG tl tbr
ffvutlt rrrlrattl tbr nrlr ry.r onrurd of rry l{rulr

In thr ratrptsr rnll ratclu rlltotrr thr 31lm g'r
rlrlumd to fer alnplc prprbrrtrC Dlrtrr (fl.Vr frg.!) r
Siah lro! rtlnrr ed hrr n ilrmgt fu$b af Orl n.

lhr 1rlgrrt tretrlm sntrln rtrdlbt c firrrrf
iluril flrtf| ftrob hr|rr nil rhort [r! blnl Drcrilttnr
rlnnj tbrlr fryrb, rnrt l rrr rrrfoedlef (n.?r fla4.
fffinrlr f.ngt sf thru drnaltr tr orl! nf

rffi& ({Ogtt} rd rilrl8 (r*sl bmr rilUil rq}rrtr
ffirtlptil'm d thte pttrlps rrulrr lbr r|r lrrldl
rFtnnr Fr nrnfcrf of Sr rlntn lr rul HDttllr

Elrfrlfffifrtf mrffitn$frrf hrr bm llrou|rc frr
ltrrFnr bcrfftlr tr tb Dntt|r Orrr (tr olt1n rgtll'
ftr?il tflDfnr te br alnurrlrlttr tlr drptlsrgl;1; ilr rlmt
89o nrtrr tr l;mo nlilllr Obbrrr (fgr5l rl* rot' t[rt
ftrle tr rrslrrod lqrmr lt UUlntrqtFll br I rurtscr,blc
brtltrt$tr ttEgrr tlr th. Hrrrrlr iltlfir tb. nlrrl llffir
fir crfib 80r fir|frns rbmt Fo nrrr. r|ctry (f*31
hr rrtrbllrbrc Tq#&thuprr (.W ftrlFif
Ermlor rt I yrrlrtr rf Ir W, |r.I nctil Srf tltr
Slr |r rdlrtr|,htlC ln th. rltrrel lnfir of tEr Atlntlt;
s'n Dtrr stntt to tb. tnra trcarttl oQf 8QilFl.r rr
thr lilt rqprr E.rbg rr.rot; rnorho rrtrtt; trrltr !+iltf-
+rui+rr fbr r rnfc|;ra rolkofrr tr lb tilt fitrfl ;j l
0afth oC 5W ntrr*

orfFrrr IrW |r r rnnlllltfi rrrlrr
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o{nblr d rn vrtrttn ll thr fon d tr ftc|urr hl
nr€uthclmr rrlt ilrftnt md Frdfff lrrqrlrrsrl

4rt+sff rril, foFt

Drrmrrrf tcntrrrr ior rlrrrr lr rlrr. r* ,

;t[Flrrl] rlfb riltl ed ffir nh# il ilf d H*r tf*
rn to r. ffirrf ls rrcrrrr, rnre|rf lr tbr
Stlffi, rlmfirrr thf.al,llr. Iolt fotFl| ff n€ lilp
ilrlr (dfrdrr llrufic thlr i n)r tlr[ rir Drrfilftrf I,
rilnpm nlu,l,tl bolrr. tmtr rfrDilr| of I rtl|h fryrl
ry{F httt qD lnto mrrrl tryrrr of pttmldrf 1;ilmrtr
rilt rr.lr ;lttr r rhlf. ttr rilrrr llnrrl Hr f[n
rrrrtnr (nrtrr rficI Dd.Lnr f g'f l.

fiDr llrrrrr W .Ll8fr trclrttlr
iArrrbr ftlr GErr; tep0br rltb +il.rldlhufit!

nrtrDlr Utpmlrrrlnt fqrr crclel{ rrlil rdn
I,r t[. Id'rrlf, *fS 3Ir fbr fott elfildl$r ra r rllb
rotml,rtlo rh1lrr

8w rDlotrffr tb ftD| rd ffi t ltfik rl lror
rrtt owtrlrl;l thr trttrr [m|ry ror errilrrl fir
sarrl crlrmtrt ot? rrrt rfitn tr r ftDu of rlf, lrHtr

ffiu|nnrFsilrlr)
(P\T, fl&ll pl,VI)

llilE|nr t&rtttu Ear.|0rr f8!6r Drlr t6; tl.br furrfrt
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[qEtnffin$tr tqrilg ga'r, r&6r, Drioe; pLfor frf.tf_''r
ELf t r flgr. r-f 7l protdilr ts6'r Drf glt rb|tL
tosrr Drtl8l Thmt; fE66br Drgr tu$, Huumc,
t98lr P. l{ 8r

ornqip,il Ftpt+ Iflrtrar fgorr Drtlp ($rt a,I @r
Ilhlqffirytl IUSllf rrol{rerrn1 f grL p.Q{f1, flspr&s (f)r

fil$l Drtfrrnnl fglf r Drflof lilnl| r rr$rri t$lSr
p.t67! rrrnEgr r *rr Drlrg; ftrnJl, rsf rnlrr
l9hf,r Dr&Sl.

r$rulrl nn|nrirr fr8.orrr sb. o16olr g srtrr
Dil|IlDttmt Drth ryrorrfr [lr gbrbsil il|t rSttt

rGrrb (rrrslr $nrt thr 3rrlo mrrhrr gf tb rot ) d
to t fs fl anclm ril lro n tr th otf,ra !b ,n.l rF
tsrftf fn botb rlnol,rmr tr g.F n tr I lnrtalr lbt !Dl'r-
rrll tr b3t ud bil,ttlo, but tblr; il,th nrr;gur rlqgr
rlillmr nrolmtlou. rshfrt rlnr Firffi trl Elr rnb;rl
onfilnd to tb mllll uorrr omt rmlnrllrr 1at llrr 

''nffltoutt to dlrtlneutrb fp1a tb. rplngqr Dlolmtlcrr
Oolotur rE elrobol fryfrhrrbltrr 6.'Irr rt thr 6ffilitrr
tho tdrtnlil rlr frngsrltr, rod,orlr tytf,ott d thr srrtr

lbr lrlcrrrrnr rilr8 lr f,rrrdlrr crb glnr brrfnf r
rballsr prtrilsr Eotchr fbc trhrtr'. le lq, rdril rt
tbl rfddlr (xlrt?r f,lf.f ) l nctn trmlrnnt; lrtrr rlp
Dopt|(l ln tur "hll; !t f$r n'.o1. flbil. @rnlf, H
lohrtlff 1r usr yrlror !n oornrr lbffi rilr tbrf rF
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rDlrrtlrt lrtrp gf ;hlrh mG utrrr{lr to 3hr rat$lor {EI
of thr bcrly crrf|r (II. vr fltf ), fb. otbc tr trutr
r$l euiltr .hsrt, abqlt helf tbr !ilngph of tm bory orttl
(rl.vrr fl3.t). lrplr.rGor? .mol rra rhtr Ff1 rrsrrlr
rlrttrrlt on tbr tnnrr (plrtt, fts.tlr At tbr br cf ilf
of tb. rtct talalr 1r r rrll rlW of, rfnh'rfost srrrrf
lhrnr Eq! tro rl.angrtlp tnbur^e Dolr,rt wrlolrgr ril r $rtr
Itilr onrlr

t Mf of rhor{ ub.achrf fnttrl fnnr lffi rt t[r
rlddlr ef tbr bodr (rl.V!r ftfrtl, sbr fttcr sr flUfd il|h
lrrrr Grrn Tbr tm3 orarhl ius orrn tc thr filillor T
tbr atfqfgrrt lrtrrrdlur rffirrtrrr prtrrtc lc $f
tr$rclrr

trntrrfln; gffidr nd (tr I l,mroal rrlfft) mplntuT
trlrr| rul brld rlrl rgrtrt tlir lrcrr ftrrrdnrr tf ttr
btdy U r furlllr d rho;t furd norcuta*1r1 rd tH hflr
Frttcnr 0f tbr btCt crrlft rrqr ilrtnrfv qilfr fdlrt
mrln Fr |blr r*rudlr; nlrltorn ;rll 0ff,t|)rer

orbrrilr fr9ilr: rr tm boCt;tl *nrlrt anlnrillt
d prrforrf*! Plrfil (PLn r ft;rt). Shr DId." sl crnl to
ffitngillrr ll nrtllmr aa srrutt !rytb frg t; il aqr
rttlr-hy*rcr rltb rry D.r*rdls, trrh n rll|hut
Lclru lt tbc cnlil. ruf Dlrtil crrry r ilflc iru flF
rrntrb rgllr; rhhfi ftrs rG) the dlr of rd grfrr ;br
rrlr lr rlilnor (ll'vr; flt.a) r rnd tr n tr o.? r lr :

ril*n sDilr.r r!l| rpnsraru (lH,twa t!il tiffi wtl|rt
plllnn lotad F mmrrl lrnFt grnlle l,rtfoilflf
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Mhl#trquou)
ItSrr lril,*nel ruurtory (yctft df;qtpl.
ll&Ir Eg|*rr fFfi Uoltrrft Slrfrr
trl*F. ll,3lrr.
Ilf,b&r $atrcta Crpaltrr

ADtnilrrtlnrr ft?rl orlsrnmr r{rgt gr{rp lfifrf cwll
l+filrDrr fs,taf tffilnr (a*rll tl.lrr Dcilta
wrtrlrl ril,ilr; illrl lcgfhdtlrl rurolr3
Grlrl F|HtoF rra'};l F{ht.r rqltr*lrry
ttrr
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Dlrt$r rmrlry rDillpilr rtt r1ro !(nolt fnilnt{lfl rrtrr*
trltrl nr$ tb rntrrlor ril Fftillor rnilr cf tb. btlt, hrt
lr cthrr ftrtrlrfi thry rmcnbb |D)ltr{ Dlrtlr. ,?lr fril?rrr
DEr brtntn tbr Dlatrf rna ml tb*rot{b thilf

latroler omtrh lrrlr nsa;r of nrrr{ ilfrr ||lrt
D.lfourtloaan rrl|rll rf tb ilt*tlrl sd lnr ililI Dln|
n'o&ctrmr. A"Frgr lcnrr of 1trr trntnr*orr (tLvtr flr,
B) u or! Eo

trmffit sbmc rrrelmr rrrrrrnt ilralq+Elffi+t ltraimn
an I rru Frlrtlvr * shd ryriur tur rlfEm Affimmf
& tb; rrlmilc 0rprltr rd lntonrl rnffi trt*rr'hr
rnr|tl rntlnlr s0 thr grpnfiI L hfn$H .nrf ffr*rlrr
rh| lrrrr rplas Dlr,tr tl ihr t.r rrrlril rrntnr rrl tc
brvr trnr nurnlollr Innfomtlmr thfr thnr tn I. UEllfl er
rsrthm n8rtsr ilto, Ddrilmnn ({gtr} micf ttit tht r|.
:pimtort tr||r s$l " Eutte rhetl?or il.th t-A rnrlf Lnbttr fr
$ hlrRldlt llttr E iltry ({flrt} rrrrcr rhct rba tr;u ]n rrll
dcrrlo;ilf , sd cnh brr itilo letn br.rnhr 6f fiGrilry rill
rltf r fn tho trfr Eralmd rlpstncar thc tFril f,rt not Cgurl-
rirr{ (Pt.Vfr filg*t}r rod rhl,lr thcr g.r twr arln bmhr trr
H tsof, tbe dhcr h*o ons hrarh, rnil r mfll lffiA of erclr
rt ltr br.r (an rb+r{ril a.loat bnnsbt).

Eolsrrl ln cfltc of, tbrr dlffruRtil, tf {r rult thrt tb.
rnnfrrn &cld Ir sfsd rtrblr thr rtrrlr $,; fmil|} rS
rl brt tbry rrt bo etwl rulepalflo ftrhrr

rqEll,oaqr+q hl;f,.l rr ril trnm fril thr ffi
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Pr[,* ff th. *tlmttr ooilnl tH frnGtsil rfrruttr rr
thr Tct rrstf,r (thooc Het rrdrca e$lglnfif, il;t mt br fhr
trflcrl fon d Ir htf$4fr tat rrt r.thrr ;rrrrrnf ntbr
nloalrr or frn3 af ffirf rp.]r md Fr rrf of
f,fi gtf,lmdr lrtbilryt!'lo rnflt tr fr.8 $fit !F rrtrr tr
rl$o ntmrr [bet[rr qr lot tbr ortoter 6s b. ryrrtrr rl
hlrcllr r*rlr en thr rdfittty ef tbr s-rt ractrr rFrr rrnr
rt lr rnlebrblc tbrt tr h{fp4ar hso r ;l€o 8lrrrrubt Frlr,
rll ffibat rrD[tng la rnrthra Cfffif ebmlf lSlrf tc rnrl
rttatta fur.tbr*r rDcr"rng of tbls rlnrlrtr
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gTDfrN AfrPII}ffiEINOflXtD^

rgilu rrt{fi,tl.{orrnAr Lu0rt3, r0gh

Dlrlnill|r Tontnll wllr* lroElng; nflIrtrrrary
ftlrl t||illrflr loil roE ct|| rltb r mtr tfilnebtl., ftil
ilnrl urutU fr cmrottsl ritt tbs hocyrrllr ;;rttu
EEI,R| mffirrfr thrqb tbr bdtf,llr ro curtrrlt,n
oll|rmr Dprltr tr}lcrg 0r'rnrnd bodlrl ilqt br lrrut
Gfr rrlt ililft, httcrr (rrta'f,ortrmra, tgsnf

lcmilrrLr Thl,6 tr roru{Dollfrlr Fryf|||tf
mtntr dccP sGr folrr. lsil'allrtrtr frfir; rnntr rir
nroesnlrd rt ttr prrral tl1;r of rht.5 n'h 

'bn*rr*il0ltrrtlH ril ffipttmeilf tdr|ai ur ril hm frn h
trrf uoaknat rqlcR,

F$qrTqr fftstsrnr ro$

Dlalnaatat tqffirlcr t 5*90, rcrs yrntrrllr HHlr
ml rilqrrril,r vmtrolrt*rrl 

"dll rlth ht tr E, or H,t
seFr trl{Ycrttrrl radllnr nr}dlp o! rfth e rad,l ffigl of
fo*t' Dc.fe'sl ourfmt ;ltb rillll lmtlla rsrit o. lrlr flr
tlsptly fn FGr ourttrl orTm tn tro tl$tf r nr|frf nrlr
tnil!,vldtdl. Dqpel-tn tablG. iltt arofDi|brDd tts ril rDril
hllt qD sf fllFu" tudel uarellt r!.th mraml ot6 bm.

ltlo fnrtrt Eqfomng n$n lrtrrrc : .



-go.l

rmler tfis{rn8 tc Drlchrm (fgtf) tLtr lrur 1r
t';rg olmrly ralltd toffi lrilrlgo ffi tr
I lscuofnlltm gmrl, cmlrlnfg |.r E rr of bml,
;Frlcar niloiln batUrdrro rulr tf fril 6o rtrnr (l* gg'
siln Blilrltr') 1o abmt 5r0oo nfrm (l. Itlfirl.Iil Eo|IrJ}
r00 Tnnq).

Htlrar l*rUU mqfnu (srnt)

Ptrtr UIf

E?*Sghw$ ntl#nt r.Brrr, rtdt, Drlrr
8tlaFro l$tr$t ?hillr f6s8r Dr6td.
Hge$ilntgts ,tt*qil* ortrf,pmr rtogfr Drllrlr ptrrlr fir.lthfg1

rdrl;, f st r Drtl8r Dlerrr flrs.F,br rr.tq frs,
l-9f llt uhrt, fgf g, D"!Fr ggtrrflg.El 0hstrrr
t9f5r F'S[1

rns !fiH nrllr ortrrrrrn, f8g6r D$ih
nxfHElg$|! onsgr rrd;tr, rgot r D.rJt (rqnrrte ttrt pf, ;flrr

rmm)1 e,!rlg, tg9tr p.?l l*tmrml f t![b IhfiOp
flgrf la-tt 106l uortnrm; Itelr Dr!016 fl,$.r *)
sggr m||hllif fg5f r D.l0or pLgr fierf r lr lg
Rotlngr tgblr Drr I I rGrt-ftsrt rr f E (f*rl .

4f$mts?g! ggg.t;gl pernttr, fsgr DrIi?; Flrtpr ftrrflrir
Hl. f Er flgr. f -g.

rrtrtlrt rmlnolr lteptDr DrPg. gr{
Itor t5r t rrf,fhnl ntn. tls |r rDslngt
IrilfD Obrtr,tv g€ufl, f 50 fatbmol trr$nmtr

Srr A rnnlrrf
str.tf r b rnrrhrl
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Dcaorplgtloal ?otrr rrnrtb rrrltfr batrc tgo n nd

2W a, *llc qoot epalnnr cnr ilrfr .t5n Eu I[ frn|tL
lbr boily h rBlurorlnhrt flw tlnr ra lmg rr bcodp
(lrftrord rmtprlll, Atl rDrllrms hrvo th. qfrr lryrr o{f
tb. boCYFlU lrrl!,nflr q. Inrtf|r romov€rt, A ftngl rpolrn
tn p{B4rq[blr ccdl,ttn thm r artd EldvGnrrrl ilfirrr r[!
lrtfiFrtr rrntnl rnler .rc! ;ttb tro Ffitr af rlrrgu*tr'
toatBoedr &mt DrDllfrr tlprerlrntrty A, n ltr 0fsilalD
fr fmtll,r sr eofll rd Ht l.asL oelerrru drporllrl fD
at nsrt cmtrb r firl,l rrrb* of a1ttsfis rnoil, rha coils
guFfafr of th. ldy rllrlr tflr ndr nelllrr & te ilftl,
bst thotr rrrmgmrnt camt tr crtsnlildr Trnticlff lfugr
rrtrnmad!.rrg r vaflrw tulnd ff,rlb

n elsoholr thr 6onrl rnrpfaas of thr boil1r tr ]t3ht
tlnoiln, tltb ftrn'olr m1l drlf Floro rDot of yqytlt rlm"
rt-D to 1.5 il dln*g* Tbo mtrrl arrfror tf rlntlrr
tttomt'lrr ht lt thc cGtrrr, thr bo€t rrtrt tr lrot rlof.t,
rltb hoq tDotr 1! gracml egpllffLnilclr hrtt rbo rllt ef
tbac oil tht donrl rl4r. tbo t atrlc Glr unlf,mll ll$t
to dErrk tro;a"

![hc ortcelrfil Ftng lr flrrc, tbc Dlascr f,{c.d tqlrlbar*
lodlala r$l mtdrcd rntrlol7, rhllr tbr htmrd trlr rilr
btmtlt sotst 0 (ltnylf , ftr.s) , redr,rl frorr rr\0 mt$
lar8$ snrE rh| Ia||;sr14lrlr rnd roell, lntrr"l,on lnqgrttrn
sttl carrlrdl mr to ;rb rtdr of tfrr alnrlor totsr IoS
radtels rnd llt uildtelr s. Eotohril po.t$torllfr
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t dltlo Dufbills pot!,er firBtalr (ftrVfti figff l rlfer
ffi ths ronbrl eldc af tbo ritm..urmulp tl*r lha
rarrpnlltr t! smlll rtfiashoil to ihi fq|yrilr lrt mf
{r|9ft rrDrddldr Thr slsr onrl tr I tlqfur rro,. trbl
rot co$rft onsl rwilrrr tm Drln** af ;rrry rpr*ff
arfiil (FLr[Ir flip.1, 5), 6qc ffih to rs rltr of fho
{crll. nmmtrrlrr Tbc c rffi! g6ut.trt dtuct lr m n |t !;rttl
{nfiI^BS to thr clorlor r[rf tb _udpqnrlte. E rplntoff
s.*ll rrr 1*T (nnnrsrhrtrV t/, rlr fsgth d ttr br4tlr
ttsbrn|b3ilr llfumtry frattrd t*ilr *trb subtrnf mltrl
sIEDt r(re$lpetoqr ssr (?l,Utfr ftgrrlr ll , fb. tr trrrfr
sstse fuqr I et{|to rod, rfr'r thct rontrln rnll un #rnt(t) rpotr rtryu thor$ antrro rGtrcbh (Fl.utl, ftg.l).

rhe thlHrnd lrght to lail bffi rrtrrttlr arrro'l}rr ,o
8'€brrr'd luoD ls rbs ptcnlcr hilf of tho Ea0rr nd|ll
lmgrbr,flra*l mrslc t.f D*rail' (ht, ndtvtilrf fiil;, rrr
bnem xlr sols*rr fbr dorael rd!,rl nrln l|. ilr, rlrl|
t0lnmrr, fsy noet of thrtn fcilGll (pl.rltl, fiLgrf), rO thrl
thc epcr ef tbs rrdrdorear tntmm0tnr rr rmrtlr Frfuer|r

calsarc$u8 dcrmlte af thr Da{nntl enr fspssff lrgrl
tht rrtucrtrttr{il $f '.;ho arina urn$lry tllLot1fl?Itr gffif
tEtnfrraf D€rrfa&tiil,uns. JUlr fonqth vg!,oa fUn OrOS S tf
o"oS ll, A sptts snlf.tstqg fmr" Plll^s.r rrnttdl F rrtGrf
o'sqlabt5o rrllrr fnan thil srilrtfit qf mh trbbl rt thr 1;1ot
sf nloa of tht entstr

mtarl'rrl aroaabostsr tut
lhc rnilr la tr grnml lsnsr lllh
lE Eon,r srtGg (Fl.VIIr ft3rb) tlr rlilrr



If.f,fI ?xI

ffif;tsrfotif Ftf,, (oatrr)

ll3.f . Iltcnrl rnittrf
tll.tr ffitaa of mlcrillclr Ftng'

Itg'I. ffiton of 6nd; rHfql rrrllf MhlnE
Ilaffrl o.rtt.

tl&|tc Drnnltr *Il lutmdL
D18.!. n'|rl.lt htillr Ccrutttr
FlS.5e finril trnBclr decrlltr
flf.?n Pfttrn of lr;plllrtcT irtrr

Abhrrlrtlcrf 11r rntclc ntfbg frsr; |r!f,+lloilt r.ln33

Cotfrnrfgl Sornl rrllrl lilSf|nd$tl ilrlrrt
Er0rI 3clfrl Outl lrtr*rl grnltrl trhrla (;rm) I
Ittrr ln|rrtfunl brDrr Infrrntlrl D[.l|l Drkr
Ddlr rultlrl trErr rrdlrl plnrl n$l.l'rr llrrlF
l,ntorlr irul rrcrr rtom mnrlj tmtrr tntlflcrr
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tr ebortr ;ltb hut fl c tm cqnrhltr t"r!rl. ffrnat*
of tbe trb!.rr tr oel! s3 I{s othen dlrgorltr nFt fffi
rtrec*lrDa f! tbr bsrltrrllr qnt* fton sFr refr rttb m. G

',tnc 6plnm In tbr rntrrlftcrat lnptlrfii
'l!br tfttnlr g.qnirtn rudt of, tlo tnlr. thrrr sr

laryp thtst nilaHr psrlr (pl.qtr, f,ta"!)r rililffi rnrrrrr
oa t"rhalrlt afta rltb I nstl mlbm of nufcrllgT. s
lihc crtllitltre Thc:r dopults hr"! sr ffcman lrffilt ot
Q"!F u d 3rl *M tB tbs tantmlr atrnp mil |rr the
t;rnlnal dlru. Alm rurrrat ln th; ilros rtr nllm rs.lil
perta (pt.vlrr fig.6l r rrlfrh unnttt cgrplr I fil nrlf rlfln
ill tht fit F rlff (prrtcr srrnrrtur.c). tshr lcsgr cu;ryrlnm
tI snttr ffil* Atalgf lfirsh of thr mll5r mff 1; Orf! *

Emsmt 1l f,{rrtsrt of |rlt r.nrl m*tat Gd rfnmln
drlprftsr thcsa n.Foolr.pnr rort clnrl,y r16fb[ tha g.1pl

rltccltrs ef @ to rttob tbar brrf brn ntfnrfr Ebl
$rhlnr uitir shr,rrt rxltma md rltb l,rfrp nrtfoGrolonl ;hur
not mlEolef$ ttrplee.I of, Ar ,*Ififfift rrrylm tc rbll rttilr lt5
Trngr of uotrta?ta fu 0rct rprll.

Int*fff+lgteg [ts.G.$E tr I fpillre ;lth r rirtr f lrilntffitflr
L{nrT rtiot) no$es rhrr tr rapr Itsc 6f tr lFt tr|luf.
rleng tire ro*ir$0 s'f ttnryrtf,, rt r ilrDth of fo:Hilg rrtilltr
rertonrta (tf3?) 0cocrlhcl tbr Clllrlhttm rr rlrrsl ofrnrl I
H ott th8 lrlsb ;ct oost f .! rl,rrhor {I$ilhhf ilil
&detfrt te the agpr Vouilcg rl.r rraltr. |ip|r $r tlt lillt
ud #,rairrn!' Dctrbun (rt5$ rfifl th|il th fgnr
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!mcr{ nrrfr rllv*tlgslur rhlr rDDrrftfft hrr nst bec
efrrr Dut t||r ocrrsFfttr of tm 'tl|.lil ll rtl rmfuad
mtlne catrbllrh$ thr rprctcr t.l tm ttlfile ofm, rs
tbr $rmneao roor{ tr Dcabrblt lcrmotr ltr htDUrrtltr
r.r3; af t?:t,t rffiIplttn rDrlrr lr rfffi So-tfu
nttattr

W Ludrl6ir 'l89ll

tSHFt*f Ea-rulr! tprl f,tlff|tilh Drrrtrr rsglt

Dlfignslrr sffi$ cstrtntng onlr a arqftl trftr !.il$rl
ffurfrill| flsttcprd. Trrtrofort ell svar bo{ty, or tn r rf*tr f
{lsubl€ ruu e$ i;hs fnlnd rndll. iJepsltg lrt g[r fon af
tablm wl,tb *r tplrFfirfmtely olrcrrlr Ctse d,tb fgf Dt[F
fourtlorurf sarrylng r lrilrr sil[tnr0 rt thilc F.scrfl
unl.tad qy @oEs lialer

?Irr $mlrr {r+p$hr$ ftlfllq rdr|gh

Fmlrtft Tlris te nr llrco {ilrs*rr amtrlnlry l$ rrru of
9,5 tpeetrilr of nbfsb rvsrrl rrtr ooenolntrttm ln dfruilb-
utirnr Ltolsinlarin (r33tr f tSb) i6 fir finronr of sttrrn$rl
Ftm,trmflg lery!,s { ayp rF srs zrreqFileful lsfr* (ltnrr}l
16 E gilrtfuFii Tllrus Bo rgome0ltc thc "lbf fntfr|C
|Irttes lfrX3l. Iiodrns {tgt*E} sduond @ tc tn,r
rt*tua of I oubgmne sf tme$gBflf. rhc $'g. rlrrt* of
4rrilltind- rs rnam frm tbr f,il lcrlru! rrgton,
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, tHlptrs;& lrg$q (tbel)
f#ld}nptC l?stilr Ehert, igBfe, prt6ll 18B6, Dr6p

FglctSue.li gpqmfi Brtll r0g?r prF,
I

$jlHtj.bqft +#lt# scrl,ll rgotp D.!*Br ]frf,VII; ftt t-fot
ErfaFnry f 9!t r g.f O0r ll.Or fleer0-il Drfrbrnr
r3fl+r D,j65,

SIm[EBt$ $ot!? rrrr _em[ffi ?ffi.€llp tgoar Drl85r
[gietH$ IS$t sturtrilr rgfor p,!!81 Emuru{, Itog, Drtlr

P1.11 fltF.rt-f 9t fimnrs; lg?5t Drrlr pLhr ft!.
t..!f tlurtlnm, fgptr D.l&l, ftgrtl?r

XIEqW-S (srqetqtglg) ftgf$ feqlff Eainnfr, igtor Drt*r
Ssrt-flg.? (5) f nedlng, {g&tr r.rgt Tclt-f,lg. N.

Itrta1r.I Enlndr ilmlr

lilsEcr ?ttr s:rtrlcs rm onlgtrrrv fcuslll,bcJl f,ril
rDrtlaq ootlutcd ilF xrn lrrlrdl ("ghrtlrryS ltrttne
f 69) nnd ecuF rhG Alms (su, ?g) r tn drDtil of r e6o 11$aa
rrA f0oo tctrea rmp€ctfvolt (ltset, f086a)r Subro$mtl|t
sr |D'!rtfr ltlt ootlrrcted f?om ffis', looel!,tlts ir t!5 p|}tlSlc
rnil rtlrntlc oGrrnr, and :rr tbo *porler rprqthq{t JtrtE lr
cryclltm, ir frprh; r.mglne ftrsn qElaorlnxtsfy ?Tt:
natla= to 5rf T rcgcr.

ft



-96-
OTDBS EI.AEINOtrIDA

Dlt[Eorlar tcntmlo ritrld{hrp{ll lrturctm ruoLr
ril puplertor trrlrr rbrut. l\rbrf,ret urtll DrrlfEtr
IoCy blletrnrtlt rytrtr{nlr Orllrlrmr Ornrttr lnlnIr
lntntrl todr or tbrlr delrrtlyor, *rclrp omlfcr hlln;
* sf trmltry rltegrtbl?.

tnrrlrr lrt rlrllDo0r r|ll mlnrtvr[t r!rqt-;6 fcc,
llvtnf c I rdt botlilr rltbqfb lol rDrolu rilr lrrtlf
nrtrjg t! hrbtt. lr I rrult of rrrarrl C.eD-ilh rryr|ttlmr
thr rl.nlpodr hrrr brn rrll dmrrlblf tf rrry nrtrtr (ffrlt
f 0841 lltfitfr r8glrt Olultmr lgor I xcchlm I Yrryr f Ftt
ob.itnr rttgt Errmrl{l fgelf Erllryr fg$f frcrml ftttf
Burq f9!6r rad sthol) r Gd thr grcrp rt pplrnt osn|rlnr
ws fm ;Doolmr ft lr ll:.lt ttrrt rqf Dtlr rprrlrr rFl tff
to br Ctnevrul0r

Gurnrnllfr flrr tLtllrr rsr rro€llrf0r lltmn rrf Dr

dbtfgnfrbrf lr tollorr

| (!) I€ oyold, 3rlrtlnnll leollns orlnrren ffidtr.
Erurlll I frrTf belr Crvrlqpd rtrrforlt r o r ) e

t.. r r. r. ErtrSoilhgftd|o
?, (f ) Icry bllrtrrnlll{|ntrtsrl, fo rorntsllfl

Et'rlor blr. orlornsf dqgotttf grnaf;

' (")"ffi:ffiHffiffiffi:..
. .. r.. r ' rDf|lrtld|l
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(!) Lrtrrrt lmilriGf lrolln$ rIIl rmfft tblltr
llbtllror

tt.

(6) orlorrGqr crDoettr iaoludr rbmlr : ., , I o r .
. .. I o r o i .Irfr$Clilft

(t) rtntr lrcHar.
(0) orlormcrr d$nrltr rort oorunlt trlrdr rtrllht

cr qrrt.C toGr, tblm-n$ fpl.mbrr lrlqflt
rlstr mt-ltb Dlrl6, *"6ftrbry1| oF rlllytlill
bodllar.rr. llDtdlldrt

I (?) Dqtilftr flry)lt rode er fan m0 beClm, f,tb
lil.r{ly ouvr0 asw Eil oflm rl qrtaf casrrl
flrolccttmr. r Efihrqtottilm

Of tbmr flvr fd,llcal tll bnt thf Dftnttrfu lrr m
fr|l bsG frc thr trilt firrlnrl r.lgiq. rt |r Enotrf tbt
tha Drlrrttfm rlll rrotrUt br dtmcvu.rd hrnr rr lbr
frfft bm r sonolplttra .ltrtr|,htlonr

}[ut I&rEil0ooEIDfi IIn, rgs5

Dl{nofl,rl gc{r rl.ajrlr, Flr or lrrr qtun|rlldr
YmFolrtcprl tpdlll m* rttb lu,fr, mll drrrlqrd Drlt rlr,
dtJtslhtd tbossbmt tbr rdlu. Ild"fitrnl il&r rtll,
or rtth rorr nell Dr6brtr, Dm;rl DFocrrrrt rl*;rttr
filrrlbln f lrtr{Htril thrctuhilt th. rdll. Orbrrrn
drporttr fmldr rhmlr llr l$tr Hbtprr efr.dr lnnbtfr
Irrratmlar c. crntlnuarr nbrum, (A:lfs fctmrilr f ltgtl
Drlobnna, f 9il).
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thtc f,ntll Ir rrl itGftaGc oD tb h.lr of tho

Illi}!ffic of ffi|ou ;heola h tll gactplr Rcprrrrntcttrrr
rF fo*d I! f,lI dqrtbe, Gd thc frlll tr og3plftfi.

'|!ho tmf$r Lrtrqntdru cmtrtn c!1bt tprGr, d r;1ji
tlorc lusc, ftri trrr ?Gd,d qt br hryd r folln*

| (8) Itdrr$rrl rdtuo nrtdf.
2 (5) ArrFt tti tb. drportta ln tbc lln6cr..r rd pdlriflr,

nrport tr of thr cor.rrl, bodrnrlil, argnegx$o{ lltf
bry r r ] . . r o gqtfttnq!.gb

, (2) Drlnrttr nrttmrt, mt rsgrrrgrtdt.
I (5) Dorrel lrrffisr.s clanErtr, Eot rctruttrlrs uurlly

lot l|l I eordrd gmte , . . , I o ,.. r . . . . .
. ). . . .. .. e l.rctnpaqnf fHl

5 (&) Domrl rFoocrttd ttrortl rmllr rltruEtL, la I tffir
rclc ln enh rdtnl,

6 (il oepocltg rhcrra of snr tyDar rtroaglr voltdl e r o . .
. o r . r r r . o, frqtemqr EcSlnt

7 (6) Dqlclbrhmlgof ttodlrthottyDrrr o.... oD

E (r) ;,;;';;"";;'ffi"x'"f#roc'
. r . ] . r . . . . Eqilchlg ttccl

Iltgtem rbrGf

Tatrlt l9r lrqgrn rsipr?trmtth. Vatnolrtrrrl
Pcdloclr lcgcr la e alngle Fc thrrqhoqt rggb 156ture llfp
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lratiltl Idtur Elhdlr Dolqgrl rr$$ 6oh f lth r trsr6r;l
rrrtr. of ?rtlf rtrltpqnr $rt$trt!,L f lrtuilr lpqcrmrti,
tuunllt trl | {sbb lolo

qrf EprlII ilI{oqrtqr 'ns*r?il lHtr
tbr Irffi lr rtCrf,p,rrf tr tbr llrlo-rlrntrfrnlfir

fir#r*r&fin, & ffiulrtqr .d Ir frDrffiil1 rr ofi irrr
C* lttrill ld Ir;nftpftr !r drythr rnrler btilr corr
f$O srtn m$ f rmo lctel. Ibr trll tbrf rfroCf.ilc lr !r
llol lo ofinlt tn !a gorlri rrtur oflllrnblf rrt;4trr
tb hon lurf of c rrH,hrtlur enil lt rrr! ublr thrt tb
3il4 rlll br fffi to bril | fr!;l!|' dl|tnlhtlsl th
bnr furcFf1t brc ntmldr

filtfiFqF eiltntr ?rrr rDoo1o. S|l[ ry tr fryrt lr
tcllarr
| (bt D|sorltr rnlsr dtciotgrgr rnrhrrr rrrrtfilrr.
, (t) ADDrrof,nt lt tlto)*fto FFnrrar lt rri 66ml rdlnr

r . . r . . . ., & Frqnfrfnil f||al
I (e) fDlFrdnfr$ foo l1rrnrilof fE ;jb fg6rt fl1il r r .

o . r - ; r . . r 1* n+lmr oh$lrr
ll (f) ?ilrttri lmEtr&
, (I) In.r tbs n rnftmll tl rrb rrrlrflrtfirl fnuil)

rr!luro
c (?l E|s! ratresbt|Drr rrdlus rtth 2l-?5 r.dbclrl

Dounrl arilll rnb iltb qrporlrrfrl, ffp{a0 Fr-
rlrrrr Od'n[ ta rtcrhol rtobt tr 6d rtoSt I r
r o. r . . r r o&qilfBqtglalltt
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7 (6) tmh vrntrolrtcmt rdlua rltb t2-!i nr0torll,
Dourl rdlt csh tlth rDfullrtrly fm Foralrg
6ol'our ta rloohot tbrtub4rlr r . r . r . . | .
| . . . . . o r . Ir UItFaf lltfitrn:it*i

r (g) At lmrt t0 prclerle ln .rlb ratrolrtGrr ldln . ,
. I r . |, r, . & flfrlnlt$q ghlttr

$rgq{tm rn+tlffigt sltrrfr'
FLgIffl ;|gtrf.|t

flffil,qf,m q\rt+fpun Blultrr tgotrr prdil f g0f b, Er8tlt EL
!f , flga.l-lr Il.D(p ttt.g.

rrleilll nraln{r ru{nr DtDt. gtrr elt I rrr|lrrq
8tn 51 t lr r;ncllaft

Dmrlptlsr lsorl !figtb lrng.r fril fo! r tf rtlt nr
Thc boqf |'g clongettr afrortmt tt irr tln rr lq lr
trod r !h. bolilt rrll tr rrtrmetg atlry, thtel d 1;lrt1a6rr
Ildt iltmt radlu! nrhcd, tratrnrl, vutpal rdtl rnh rltb I
rtngb lsr of rdt trtn8ufrr lpilr.mr, rhlc! Gr S to lI r
ll l+rgtbl rt$ rl lvrFrer ffi&b 04' l0 n tbeil D!.frfrel
rtr Frgufrrlt rrrrd rlmg the nrdllp rrrl tbrtr *g. ?rn{u
bctrrrn 16 rd so r! caeh Frtllurr eltbnrgb lE rilrrfil r.rr
to br thr uurl rubrr. Irrt$rl orarl rdtl mcb frty
rusrsrllrt:lt ,g rfrr sf rbrt (g E ftnd rlr{rrgrp ilF
ufrrff sFngr6, lh6 th3lp r$r tng ro;; of gr.oCrfrf in
ilS 6mll trCftilr reuth vrntrnltt hrro, lgl t16lqhrl
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In tho fLra 3pfill(no tho tctralr @el elill tf r
for l5r thr lb. tlnfontrlmtely th. entcrtw fiilrr of rrb
rsclm lc ln posn omdltloa, mt thr mrnrl t ttnlr
lnbrt La lffctor.nlnrtrl eltbarg& tt L: nrobrblt et lmrt lit

Oolsu! ll alossl Orrt luTllr crrHlls {o}ul Drlociltf
rlolrtr rrnk'olrtsel roff.mr ff$trr tn oclsrs.
latmlrr Csl born; ttth l;rthrry rlpulrr tmrlnrl ftllrr

tatmttnr ts lnrpltebrblmts dcrortHrf I frr'fr
8*tbtDrd loog. rtoitlaa ventale lrrgal Htr)mrf oud rr
nll 0rrp nnnlr t$tr.

Orlcrrrf,r dqloattr lnolilr hrEr lhmlr; mrllc
rbrlrbrlnC gerfomtd drDarltr, rd rDfimr toltr

L.Fgp srolr (rl.tfrlr il9,?) rlrr mgnlrrl rlth gr{f
rDotcr rnd lcr ccntmt p**mrttmrr Imt on+rf; Hrfr
rlth I rD3f.. (hlil) I or rl,th fo (lof,), |'l f*t. Dhrt F

il sillr !rn8m fpr o.ot5 n lo o.f5 11 rltt 0 Fr|nr
dltrttr cf O.t rr

nll frrrlr (rl.vtllr flC,l$ t*plcrllf bilrr fw
hl3u ccnfurf Dfffcrtlnr d trrllr rtctrrr llr ryr of
tht nrfl rbrrlr li oflm 

"113btlf 
l*lcntrC qnnltr nl

rtEbr Alrmfa dlmrtrr of tbrrr dqrrltr it O.Ot +
fn tbr dslrl body;rll' lrnfr d mrll rhmlr rrr

trilttr but rparerl,f ooattctcd, Vntrtll bilt Etnr ltl
rt:o trFtrmt, but rcrro olcaly tltFlgr|rdr

lhc {crrl IFoG.Efcr ocnteln arU rnrll rbrll lr f$fr
ntrbrrrp rorttmod! tnrrguhrlt. votrel lr'oilfrrr rttrlr
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frrlF3 rhccb rorlr thc tnacol lnt tnrr'il tbr dtrtrl rrb
t$nrltbr ttrtss ltp; Fqplrrcd bgr nrcr.olrr ro6r of yrryf11fl
rhrln (Pl.fIfIr ftgrf ) r ql to OrS n 111 fr13h+ te of
tbrr ndr orrry I filr rrll rplmr. Il tlr ftg mf
dlrm cr th trntrolil rnr rur:il rcfr (pl.Trrrr fl$.t)
qD fo grf E trs& rtth rrrt;lt rp|las tilrr

tIlr|rr lhcrr rrrclr|Er rl.r F|pfirsrtlrn st
llrr,fm rilEnfiql. r qrrl.il flrrt dtfirlbd ry flilrt|p
(rgorr). Bldfcf r lrqrrt rrprlna flr t?B r lr lnlti,
rhllr tb. nl|r d grlrr sf dnmt grnc16* tr glrr lr
tb to 0o. rt tr pnrthlr tftrt tfitr rnbrp tmmerr fltb
ttillb. Elrmnl EDr d thr DrilGt rDrolrnm iihu. lcr
t'bn 50 Ftrrr of dc..l DFsorrmr, Bful,ts (lpft) notr
thrt thal| rnt l0 "mDlcelhtrnts eltgrE" ru lry tbr
routbl tfitr tr I lrthcr lmlpr nlrbo rf frntsl.r tbt |r|
tht pFsrat lltalrru. rhc tctlbr ln glnrtrrrr rnlrttru
rFr tlolrtl rblb horr thf ra. bromr Il rpltr ef tbcn
flfllrrcrr lt te rlperrcat that thr r$..tnar *srefnil
fbrltertr tDnl|ar to rhl& thry 116r han hrG -rlflfl'

I|r tlc rrnctn ftr rstrr Drlil. 6br ltr tlltrl
nlrfrc|r lmt fms lr tb csrlcb rrvltt, n{F thr
Drrtulor rnil rf rb. t!$rflnri [bry Hfir t}lr rgi Ertfnfirrl,
rtrry millnrc rr thi rnrtl nrlr fir$r firtElstrry thrl
3|!t cf fhr letatlnr. Body fGItI of th.F fffin r,rryrr
flrr td rn to Io rf !h. rlolqp tr rl#l ffi
thrl of th. rnlrrttlrs rlthqcl tic of, tr. rlrlnr llf



["rs8 yrr:

rtflrnr rf$gg elrdt*r ? Frrrnfin qtnrfitll |rrr

ItlfflrqFffitffi f&rttm
Dlfrt r Dofnc!.tr fln rur$d Fffiltllr
?lti Sr InrS rbrllrr
tl&tr ftntsL fopeett*
?l|l.h" Htl *orlrr

? lrffimll$lH tsrr
l1&5. ry {tttltf,
Il&6r nll' ;tililr
Dllr?+ rbrlrr
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I'tSt br*.n,r Ar horldgr of, tha ntftnrtlrr of f rtD-
t.c lartodlg gt f,rrgtft llrfrmtrryl tbrer boDtr ntut;
for tbn pilaat1 rv;rtrn tmldmtlf'lrd" Sbtr lr poaelbl; thr
tlFl|t reca{ of thG r}noronfc of no;toilar rn a1 rlratnof
bolotlurnt[f ;nrf ft I mttrr of crt*n tntcet, gb
l|lrtle[3b{I) bsiir;u t[s ,'hctn ard tte n1ruillt1s ft Eol
olts. [b. logetlru of fbo rpnlrn ortrtnrd no tllthil
aorodt!1 nrF rof gho.rr aqr crldmr ef 0nr|t to rrrlqnilta|
tllrll|e fn thr rqSlon tl rhtoh thr nmfdrr ;rrr Soilil, Ar
thot! r!|E ao rcoDtmlor1r trlrrl tt 11 6 ff,f 1oett te frrfln
bol tb nmntotlca cenn to onto thr g*rlil1o c.'lly, qlr.
17 horlns ihruugh thr nll of, tho tltmtlnrl cr ruftor
gcrtntlng rgto thr rrtrlbvrsulrr ryrtar

Alaflf*lt fhnrl, rgg8

Dlegnutcr t;ntclu tutyr lrr.1r, tnmrtriltflr.
Vmtrolrtcsal Frdlt rl,tb trnrnr Dr0loclr te r rlnglc Dtil
tbilSkrt rmh rsturr ltldvmtml dttr rttb r Infll
nOr of pdllrlrr Domrl turabr rltb I c*ffirtf rrrl,rr of
r.!Y annarffi; el|ndtl Xroocrttl rll rlq 1S rti15 D'1-

Dorft; tmtrr Scrlr rd rurll *ml-ahrllrC Dlrtfi.

lfpr gpm|'rrr pqtr,hlR Egiletsf Tbcdr

A grrnp omtetntng flvc rFoclor of trr.h tb trp
Egcoio !.g nHc Pf,IglAS ln tbr pntflo Oo.rt fn &Dt[f t,
5e$ + &f0$0 mtros,



,r lQl .r

qqffehlr momlFt [brrl

4ilEfrhlr Folr!.!trI rhcrlr fgge, Dr0g, plrlrHtl, Ul{If, fltp.
l-tll In0rlg, t09tr D.g5t Blultrnl lt0lD, D.il I
rltl|rtur'lr tgte, Draofl obbltrr r$5r p.g!!I
Dtrlonotr trpmon i srrr|firra I g5ft gr!&r

Irlmtrl BrrltrCf trffr

lrrrru fhml (fsss) rtrlrlDrrr tc rnnrru sf tblr
rpoll|rr mr trf.n tril rrlt of lurfurllr (!g|lfr, tlgfrorr) 1n
rno ttF|tr tbc ottrm fioa *f trrl gn1rd (t?olbtg., lffirr)
ll fE60 rtrrl. Slro thrt tlrr the rlrctrr brr I.rs rrcrCd
flof rmnrl locrlltl|r rr thr Htflo occa (mr obb|I,
t giir D.4g$ .

t*fHq rbcrl, r0?p

Dlilrstrt lmtrlrr lh br.gr, ro!"FctlntilLr !|[trlg*
lrtcml rra0tt ilth lrrrr nr0hrlr ll r rln6g rar thrn|lmt
f|oh millurr rldrrutrul rdlur trrrilf r Dlrd edtl arrD
flth I rtn|lr rlpbr of rrlnrtl rlsrydrl Afi1;$r rldg.
nsrrctm|lll3 nnerrrrtlr rlrtprttr tuludr ilrilr rd o$ln
ormtforr bsCllrr.

mr ODclrrf r{enrif,rF Flllrrqf,qDt !!illr
lt|' 3rrtr toltrto. .bfi| lil rplrrp of rhlch frrg

&j f,lolq|r ltrft d !. rryrllrrnqnrr fbill, Fr Hon |e
br oo;ltrlolltnr Dtlchf|n (lgtr) h|. ltrlcrtilt rbrt thrrr
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tns rprlcr brvr dmbt*tly bm coafbr! oNr n{r oolulotlr
broanr of tbrlr lrmt ttd,lrrttf to rrlb oilhf. gDratm of
trrfrqffifFa hrc brc trta 1! drfnr rnl!,fis f,!€r so Hll.|
to 5$oA rrfru"

r.iqffiIrlr usl|Inl lbmt
Plrtr It

Ir'rm+gFq,ffplil|lr fbmtrr f87gr D.f f ; lhrrlr f80rr D.illr
DLur fltrft-Jll Hl.t6r ftrr.f,o.tbr pl.lrlr ttf.tl
Drtrlr!, ig0?r DrIgOr El.f9r flg;.f-?l Arlnrtf$
fgocr De?t| rltrrHrlr fgler Drfgep Dh6r ftFr
sg?t&r !.rtrft|.!ft obblrr fgflr n.s?l 0il11,
f92tr D.9; Errrnrrrfs f9e!r D.I?l roltrmn tgt?r
D'!6t1 flel.srHrt Drlrffil f$t, Drte0l !illab
t$*r P.f$r rrrl-f$rf,br

f,.?TqfffiI rqfqt lhrll tE?gr Dr9,

l*twpr iperyllilt !b.rb fCg!, D.tol Dl.tbr ll.r.t*llr tlr
!9r flgtr.$*6.

l,frffifEU fqisqrfifl prrlte t66!r Drgr

tfrtpqqn ,Utoqlf+r pcnntmp f806r ftlrilrlr

trtulrl Ermlnr0r !.2. o.f. B|nu O.6fgr I rDtlrltf
rrlllrr Drpt. ctrrt I r 6 rprolmrl Bb.fllr I rDrclrll1 lhrffr
, rrnrolnur. Dmtlln rufrrl D.E. !og, t rfxrtuf

Drrcltl*tmr loll rlqrfrl llettrlil rntnllyl rDmt
lbffi tlrt r lmg rf br.ra. Iontb rbrttgh ffi ;gDr
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daurL lctrl larth rrnlrr fri 5? n (n mfctrtrsrrrfrf
rprrlrco) to toa r1 Emtrol,cr f 5 ( ttr tD nr rrmtnn).
Do&rrl rurfm ;1th rlngetr Drmcrt r fn rrh mlluq ral1rrp
Lrlffil' ll rLtb rftl brord pdlr.lr. Il4nntrd rlldfn
rrld' Orlfi! lr rlrotol lt$t gq rltb r mlnlr tfrfnt
0orrrl pfirfrm. Crrt !.caltrbrluDlr. Ialnrll tllclp refl
nd 3rlrillnro. lrntralu iltb ffit rtn Eo I Eor frr|bst
farntnrl, d tal.

rbr 6slrrl rosra.r hryr l tartb of g |l E! n, ;[b
tbr vrstnl Ddtorlr ran qD to fI n fst. ltflt lr lc.
vrrlrtlil tr tbt rlbe ef groortror .il Sdtorlr s rbc[ tr
th. follcrtnj trblrl

I-ft dorrrl Ton$m tonrrl Itf,t rmtml nUbt rotnl

llr

orl

ttr
*5

sc

s7

cr.19
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Tbt mfnltr mbrr of dorael Dnoor.ror tr &r .'ti of 

I

rrntnl prdtortrr thc rrorrgc ambrtr ta flr.
the ftrg!,ro oelprrrqur rrng tr l omtrmffir actrcl

of cel'ocllra,! rnrtrrlr}l ihe rqidtrl alm. of thr ltrS ip
frfrf rnt.fls Dloorrsm fo. tho rttrshmt of ifr rtrfrf
rrnolrlr A tbtnrllrd lffirttnr rtmcrlbrr r 

"Gt r||Ur
lmt (Pl.IN, f,lgrt) | th clenr tr rttcH tc thr boayrff
u 16r flnr nacb ftucrr. rbilr nort of tm lrlrtlr
lr tmrprrutp tbr clora tr 1l8bt rlolrt 1l oolnrr, ![r
rtntlr Foltn vuiab to rlmgrtd n6 rylt*Ir{od (Dlrltl
f|e.llr rreli$ fls thr FtEf rrarrl f! iho lofl rrltrt
tntfiPFr€lul. fho rtm crarL !{u Dortreloell tolr r rbut
flrtenr lD tbr 6omat nrrntmT; mil tclr1artry; fr r Enlr
ttoiulr! rrdrelprltr; rblob oDilf 0o tbr rrtrltCr m.D th
rnlag of tbr glDrtrl .lut (PLn, ftrf).

thr rad oqptrir l lrl|lr hob lf drr|otrruf1
bnohtnc gurttrl crfrr (pl.Irr frgr6), !b trltlrl Int
!r rbertl ernnlng to thc rrlcto at tb ttrn of r tillttrl
DrFtller rhloh tr plrud r ;hsrt dtrtlrr firc fho rfimtor
fiid sf th Dsdy Ln thr rld-dcerl llmr.ilallurr t rflglilil
uilolm rr$ f,lvc Ford tu0tvldd if|rt bmn rtilIlr

Ortcrtlrctr drnorttr fmldr trrrlr mf rilnnr rrylnrlr.
lbr fr|.lr rrrr of trc Sryrr, fer-gp d rndlr lilil|r frrlr
(rl.lxr flg.go) typtoellt bt'r I-g rDtbr rnt rt.p.p org
n u cknrts. tnrtlc' fr.rlr (tt.rxl flsr|r) hrrr rE*tI
r1n!rr1 rnil rtr oroli r lr Clnrf,cr AII of th. 

'.rlr fl'
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ffi qqr[+F| rhill
ll8.f . &|rlrmrl arutory.

ll8rf. Erusuel trDorft *lffi ilopml bsftrrll.
!tg.l. Intasw dqlpttr frs tcn$rl todynllr
Ilt |r, mf lta fiil donrl prdulmr*r

Hlgr$. iltola anlmlr wchrl rldrr
f{9.6" Pc"tton of G!ffir
t18.7. f.ntmlr drltosttlr
llt Et rbatlr.
ll8*9. Dolulta foldnl { miplate* of, rstrr-

lrt*rrl pollrrr
tl,|irl0r Dcfolltr t}n erffi iltfftrrtoor

Abluflr$crt f,1s mt ofo.r cln*r1 lls1 ; crbrililt
rfryl fmlrl$rr €mrrsllry f*tnlln f fr{rr
trdtrf tbtj .nr; Surnl g.plDrr tnf|rf nfilllrf
&tnlrr ftrftrt tubul,n (rrcr); rerr rnt$ Esp
orrqfttnrt Drdf r Ddtclt prfrr fclln urrlf,lill
rrLler lrlltrt ln$ttilfrr! nmlq |re.r tatrltrl
trlrlrr vrtl.lrnl, lmfft$brl rtuobr
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alprorlntrtf brpds rnd ltr |l thc rltr rl$ fbrlF
smriavo swfffir frefus oulrsdt. Strge trl fbr fmlCpnt
gt I.$3r tfiorls nnr cmnmllr rmtl (llrrrr ftgr0r r, l).

Ihr$r'- fo rtn-rmrl lplnuu Crls;1|. rFt unFiln lr
tbt rmtu|l hoot;rftr Duf, thry rnr nr$r csinltt (Bl.I*r
flg.Il) r mrfi orporttr brc rn rrrsrp hrytl of orf D;

fbr 0oul lxrccsrre coatrlE rlrrrlrr torrtbc rttr
finqaoul r$r fid fi[srryry! dfilatttr offfi rLt[ ;rrllt
rlrlnmr ortrrmttls (rt.Inrr flg.l), hU ilr.lr sl sFl
onEon llts tbr tllstd ctn!.tter of thc lrtotfrtr, rhtlr
largr trclr r$. rutl,y I$s loo' tbrtr. htrlrr It tha
rcntpolrtcral prdl,crlr Gcrlr rrrt nrrttrou; rtlil rt thr d frhl
crtfimltl tr n 'endpt1g" cqnrn of G rggFqErttol of rgl,
mootb drpsaltr of vurrbh rbry. (Dl.rx, tlc.g) r nrrnadrf
ry r rtag sE ourrrrl rplrmr notr (DL.IJ(, fl3,t0).

thr tmtnlar octrta thrlrp d ln rodlttol rylril1r
Hn of vnrtablr atll (Etrrrr f tgril. rocl|r tnrtr of
tbil crDillEE ll OJ+ ilr In fbr lrllr of thr ;nltrl ortrr
rrlr mrll aplnoua rrdr of ryrsrgt fnCfU Or* rr

la tht degel boryrrllr t rglnlr of nnnpt rlr1lat*r
ruambrtry m raobmr rrl fmd (n.rxr f t.$. gbr.
rplmlr lr o*8 n tr fn|llbf

nr|lbt ?hr vrrlrtlor rhom bf lh e*rrl 11.tg1r g4
rmtrorrt r.rl Ddlmlr i. efliltr rilrlaorbil,o, rnllrttm cf
rrrcrrl rprtronr rho: srt tm rptculrtlu cra 

"gr rlrc tl
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I IrUr Gtotr lrdfng (tgl+g) elso diterlbrt rrrtdlor la
rgnlno oolloot$ thrtg tbr rlugolf' ErDrlltlilr Iil
rtatm thrt thc rartrtlcis trc too rltsht to h urf fr
dtattngutabtng tho awn!iln fotsr of thlr tFolre.

lhtr lr tbr flrrt rccoul of thla tprlrr tfi trr;
lmlrd llt*r. Itr moupnmf brr lr Dt InrrPmtrlr lr
&r qlolmrf tr oril of thr nort rldrtrr;rd of rlmlfof rpiltl;t
brlEg Inm f}a *tlrnttc id Pmlfto Ocnnrs rd thr llrtl|r
f,dlnr (f9be) nottr thrt "&r rtolg|tl rglrorr tr lr I ctrcr
fllttr rlrolrrr onl,gtnrttag Tpc tbr lrylrhlf|o rrr' Ibl
rlmtrr lr ffilafft cilftmf tc dslpr;rlata bsntl b !o[-
tlnfiUt ebLfr ril br bm tetra tron drpttr rnliff
f6oo ntrtrt.

?[;mHnf I[rjfn;; lbccf fitr
PL?TfIl ttfr.Sr 6, I

Ietml,rl snlldt lrrter Drpt. tto. S4 | lgflnr

Bmrllbl A rlnSlc rlrrolnil sf tstrl lr*tb fF n ,, I
$uronlls Elartpodl rnd bs ralorrtffi itqnrttr gmtlf tF
rdllrg thsr e @tlgbf,;1. lhr boqf tr losru*f;
rad tho rttn I5 tbtct, grletlnqto rnd tnnrltnmtp llfFt
Durplr le colnu, bata'el ratlrl D.6fcclr oa llonrl Df-
f.8tf! tFl Ir+UAtr rd thc rliVent1;[ r1|la tf nrltft

lhe rttml Drflmrrr r;r tn tbr lbp cf rlglrlr trfF
frrtr crob abmt lr rr 1l 1a;thr lfrnf tr I ciltrill Ddsrtrl
milplrtr (o.s n dlmrtc) r uurnffirtl !r rtr'lx rn'lnm rdl
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qp ta CrI m ln lcngtb (pf .wff 1 flg,5) r rl{ r,utl rbrrl,r
(rt.vtrrr ftg.6). thc atmr r'l prctct rltt tPlrnr roctr
aa tb6r ltr truwrlro ts tbc longfnUurq ra;l1; of &r 16F
trrtr ghrrc rler f0 natrrrl ytoorlrG! fn fbc lcfl v;tnl
rrlf lur rrd f f If, tbo rrlfFt (a,magril) .

mt dolril DGoo|nctr rtl! qD to 6 n tr lfigtb, rd brrr
tbbr gslrt&Guf bleol' Oolmr of, thcrr tp1r6rrt lr a;;p il!.
sbe pr.?orcoct aFG lcea trrDu'lmr tbrn th. vmt''l tubrfts,
thcro b.fn$ srlf if8tt tn thc lcft de.rrl rlrtllur md llnc tr
tllr tlght. Balascsm €rlults tn fhrc itllmturrr tnfuilr
lnrNcaGr larlr rrd arll rhlola (plrlrltrrr flff .6r ?).

oalcrlrot ilcBorltr lFc rpnln$,t Isri1s 1ail lhf

"|Et!rt aldri but drsalllr rhrrlr-rnr ooiloer Err$m tnGrls
hrm rn rrmrgl dtrertar of Orct? G, d brrnr f I rsolrr eaal

fotr orntud hota. r,c8r rbrrlr brn r Jrmrrr cl;rlal lc
o*fl6 nr rnd tyilarltt bdf nlrc rpcbr, rltbmrh t rrr
rlth &Fc olp tme tbaa Etnr rlntcr afir qot Srnorr tb
rtrbrt ratral bra her rhmf rlr nrGrrtlfrf

fhcru le trt$r dGrbt rhrt tBr 1r r frmrlr e'l rt
;laolpoll cf, p &ffihofiqnr 6! a claolt rXtlrf lg1rr til,
ilnltrr thcnr rl.l rilc 3nrltry fbrtmr rbmt lD rDftlllf
Ib. rusrl Dtoof!8tr Grt rosr nl|ll!illr rh tlr iltnrl trqF
lc;ft, I'tlr tr mt thr orm ta &r rtollcE, rlfDqrt ll tr
gutto prrlDb tbrt !. rtotrrq Coer not nbtrul ttl frll tc]r
ptnrat d dosirf troo.;lr! urtll lrtrn la ttr Ifft H,efoulr"
rqrcovrFl thc rcntpal pcdloola of tho tu"mtre rprllm af|rr0
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fn ubrrp tboac sf tho rdult,
utrtU I rrtchar nrterlel Lr arrllrbl,c, tt rog tbo blt

$filrlrr ts drelmrtc thtr rlpcimn rr I trEr€lbla inrrillc rf
|o H$lf,qft. lrpthar ratulel rhqrld rrtrbEtrb tfr rRtrrflr
DilIttm of, thtr rDcc$lo $.th r.ilrlr|r.

rrrfinj|! ro&

Dl|tDill'r lratclm 15. rEry rlmgrtrr ;lnttrrl
mtmlltr rrh$ dcrrlllrr ltdyrrfsel r'dln nrltflr htcnF
vstrrrl rd!,t rsi tlth rgrror!,rfrf, tO rrrlq rlnfltrtr
lrdr.ru r'Fagrd r! l rl,lryh, ,fifi aFnrutlt l'n}iJr rGLrr
Dsnl mntr caob tlrth eborrt tn mall nrtrrotlla p3or5lrl
r'lrnlrrll Elnctd' Drtnltr tncludr rbcrlr, olroulep pnlttr-
fltl srlil d rninm rdr. f,brrtl sd Drrtc t{EI to br
rrFrFt'ral trto rortt;rrc berp fi tht lcrnl rttr of tha toqr.

trtp 8rncl.|r nrlt?rqr Tot{rilrr rrsr
lhl| 1ffi5 illt?un IIn tht othrr la trd,U ffirr

lr Dotrflelnr th| Dcrull,rll h6nr d orlogrrrll ors5ltr $
lhr lffirl rl{t d tbr boq/r llre tnr rtruf; pg,glr
rlrutiln'fhfrrr illlr mt utgur 1o ih1" fr$ilr r'r L'rtlt
fmd |l tha p+rlllm or illfmlrp d rlr tH rlrrffir

I}qtE ffinn rillur nrr olrrrlt mlrtr{ f r ffi rtrlr
0lffurlrB teil thrt gGtil tn thr mllrr rtar cf ttr Corm!
Dellb"r fid 1[ fho rbruc of rsfrrow rdr ad ipgr
rbrDre ffmltrr rrn ElFthefifl? f,D!ildlrlr, ffitnrfir ctGfrrp lr
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trrlng rlsruan yutoolntmrt Drs{rirflrr m0 Htlt ths ca
tfpr of drponlt la tbc borynelL

IfShilUF- I[Fll[ftf rof,Dr

Eh Ip flgrr l-5,

Plr|Erlrr Ar fotl tha IGEus.

Irt$trl trrlnir futn D.Dtr Itnr Fl ? rntlnr

Dfle$l$tloq Atl rnseinsne rllE rgteurlrr{r dsrtsr
fpteil liqgth r,qcr brtrrs pg ul an! Dl n lbr loqt ||
r!'filrtor rngForrmtflr thror ilflr r. rery el bodf ' '

f13ttm|6 rrntnallfr tlth tbt Cwml ctir rlrtrdr I:L rrth
tr rmtralft turraedl tbo rnrt rrbdorrrL ltinetsrrl r.fls
nrlrd; ret;ral rrntmtr, ldtl r*l ;lth sr !0 EFIrr rlErtr
Drclofl|r unn6otl !e r 3tlllt oftu rgn$E1tlr f nHr rylil
ln racFr radftsr Drorl Ddll ra6b srylt rtflt til tt.1.'lf
s}tic.d urall nFr r.atbrF lnurpbulfl (s'1lltffn) truilr'n
fbo bodlyrrll la frm rffi thtor, rttronrF rtl rrnel|tr rtrr
etponsl" oantpnqtdlr rall roct bcr nffitil*
Ssntrolos th nbort, rtth thr trnln.t dlro 6lT|,ftcr rs tlrr
thc .d sf thc cta crrrl,m Fro drottr fll|rllltr ttoor.rr
|lldtftfns Fq t mrll ocntnl iI 13a, rg5th lrilrr ill
ftrld broc! o

0olmr fr rlsolrol ll{ht ptilrr dprrl lrimmilr |lrflt)r.t-

Bcataohs grytrb.{bftcr
oaloel.roul druronltr ililsld. rtrrlrl clnrnlnr nrfGrtil
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Dtrrtrs rud sritn{fln nodar Thr rbrrlr VDtorUt hrlr llr
spottos rnd sbout elr omtl'tl lnrfomttua (pbrr flgof)f I
?ar? melJ. gl[|ror uf rhctls hvc tn oF rr,ma tDoEtr
Dtnctor. sagcf frm 0.f 9 r to Orig 11 ;lS rn rrrGEr
dlc,rtr sf O.EF rnr A llngto tberl of r mrt t1g;url 11nr
rrJ fffi (pf'Ir ftgr{).

tsbc olmnltr pcrfarrtfrl flrtca rnrtll hrr fF rcilnl
ptnfnn*ttona lrrgu thn th. rflfr rd lhr Drrfoa$lnr
grrriluailV dcsrcars tn rlrc tmrd tbrl outcl rdlr of lba
dopafts (flrX. f lg.lr), At gh. onta' rdlfr Fd of tbr
scrqforystlonp err tnomph|rly olord. lrcrt: clnrilD of
thcao tlo$sn3tr is ocr orol*5 rr ht tbrt Eln 

"rltr 
rcrtt fn

e tEc.

In tho tiorregl, bQntrllr rboolr srs otllrlls fgf*rtfil
nlatro srr Bliltrgrr t.ilrry te b. rfl|rtrtillr Irrfn| rtl
(f frl di.amtr*) thlto rotubfnrno.f, illob r$l rorllrt|dr
hsvtqg rc g,'|eufer anrn3mltr nnttrll.llr tqnrftr rilr fflr ,

tnnd.l rd[r asd rta$t oralmfdl.
Dcrmol prffroeBec eoetst$ aDtnou rdr (rt.x, {let) |l

tnnl3 rurnlrom, tib6 :rsts bcrng g to orh l[ l[ tr{tbr n
ths vsttnrl podfrGld einllar pilt Brql fffir ht tlf,1r r;l
xtlrD closoly fcl*lr 6S 1r dfttfotr thr tlr|lcrlr ffi I 

,

trnntnnl milplrtrr m,bb fr rll l@ ffi Crurtt
of .re 0.6 Etr olrrncterr rrmelly ftrg$ntill1 t nll Dfiril
of tha ffidplrto 1r f llutrrrSrf (fit.f , tt5.3l, flrC g;,u*fr
rD.ElItSty eeattend fn tbo prtlerlrl sf rllrrrlg DrlG frf

Y15'1-grPtri Ufrrlvf F SITY OF
Yr'rEtrli,.,- .'.,,1 l'.

drgrttrl
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&Snn 1|4.it!r+ rcsrr DeBDrr DfqfFqgsft

filAt Eocbtr$

ff$1mf,Irulti* trsr rrrP+

tltrt r DrrEf uErltr
ilt.Pr Drnonllr tFc ftrplrr*
,18"h 8o{3 rFm cmtnl Erfilrnccrr
I$rlr, gt3leuil;1r ffffp1rrltl drrul,trr
Etf,r$* Dr*lm o'f rn rn$lfir.

pqilHFn rnqt *robrtr
tU'S Erpmttr t!fl latrptrir"
Ittr?r filll rilt fril ilfrtrr1 Dnil|rf$r'
!1t.0; ftt|r.
tl&tr I.rF Fofr fril tllFrl frflrrlr.
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clrcr rha rtnr of thf t3teolil oatela oqfc cil
rdr of groetty Tar.trbb form (pLN, flgrd r 8om
rm rglEouc m bmilh.llr oF bothr Tbeta lrDnlfr
crtdcrblr lsrfrh (w to 0.? r).

f,olstrrrt !h! bol€trn (hr u idrl fcstll d fil
nrmtruoa stf leCBGf E the oollcotlor of tb Drlrll5 fnil,
trUtagtonr

nrstrr I3 lr nrlob.D|r tlnt thc olrurlp Dgfmrfif
DIrtil ll thlr r1relc; r3r dfrlld ftqil t11; rrnr1ll r[fl$
folu 30 on*lf rr llffiiltJl rlncl*' lr th| reflflil d'
crlognrn rrt||Ftrl tc thr offi af ttr rlrll.

Htrthe{ry Eoohtcl rgg6

nrrgnata nmth Hrtr|lr rtllrmfd It 15nto trt}lr..
IodV flettfiilI or atnut oftl{rl,oal, VrntFolrter.rl rrdfl
tr|h rltb-r r|[rrc 116; d Grr rt rrtnptuf Daftlrtr; ridb
;atrrt Hlur nrlGdf Dorml rrrdil rtth rtrrrilftil lnll DFIF
ocGtoc fn I ttatil,r to dmblc f,rrtr I16rEOrlt; rtrrqglf valtrd
tbl;le of mr trDc, rltb ril errmfrr d ta'lrt.F st oro?a rr

ffir lilnrrrlrr Flrnthgoni fnrt! f,oeblsr

lhlr gniltt Ir rsotrrylor illffcrlrg fpil otftm gffir ft
3rdft Lartnucnatdm ln lpflcsttg rbcrl* of, mly oill Sfpr;
filth F{t not aaaoolstcd rlth aqf othler djlcl,trr arryS il fn
Ddlorlrr fnrroqt drparlta r$r lrlncr rofr; firb trtl ffill'
tr 3br llrdlprlrr lrlsrrrrr gl tfrtnl|r.
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4rntfrpfqr lpmr f,crhlm
Pl.Ir f,tgp.6-9

tqthffilfiI rpqpl f,orbte, tg96r grtt|rf ?GFtrtrr ftoer Drlfgl
Pl.xxxr flga.!-rlst rortmtsr lggl t Dt#ilt fll.
af Sf Dclobral igrl , Drtpf l Erttnar tgt0, D.!69.

rrltbffitm ESIIf yu. or\llnflplql prd,.r, i pt, F.tOo.
Iotlhocmf lqqI ?tDr f$dptllRmte prrrlcl igoSr prtr0t,
q+tbprqRq otlflqr+rmru trarltusl f gtlof r.!6gt Fdtrs, rg42,

DrlSr

lrtrlrlrl trmlnrdt 'rTul'' 8t[. 698-ff, ! rlpslrrurr

DralptDtlou Botlb apralnnr rlir rrtrnatrolT drryrC rri
rutorvltermt al, [otrt, lagtb ro5 rd loi rr Arrrrrgr
bnredlbl 2, rr fbr boity lr flettrncd donrovntglly,
rlmgrtr. rcqtb rubtrrmlnd. vrqirnlll plmrdg err rnbF
6e$rl. Tatmlm f5r ;l,tb lmthrlll tudnrl ihfr lbf
bedyrrll 1r thlcll fltnr lhr rrntrolrtont 1ad1l maf or;1t
tlportnrtrlt fI ntprottlr priltorlrl rltrrrgaf rdfir trhlr
Ernb domal !$fnr ha clr to rhortl nlntfilr D$Dotilfr
urrngrd ta I alnglcr fetlnr durbftp !ilr oalggl ln
lloohol gnrylrb rbttr to luft rottlrd vtolrt derlrlltr
drrlm rotttrd rlcb! wntrrllf, trntrslr ll&f frcl.

oeroDhr|ur rnd nchr rl', trght lurgtr, rdril narlrr
lFr DrpFot ught ycflor bodr. rbo dncb poltu nrtclr tr
rbugrtr, tub,ulrFr trltr ln oolslrr

8br bodnll oontrl,nr rtrcLr of onl, fit IVIp (pLI, ftlo
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g). Tb lbrals havc ?-r5 rDotcf (t+W hrrr ttr aqf ha3r
t I) l .nd rFl rtrqgl' vaultld, Dtrctrr. rrng.r rru o.o6lr
I to o'll Hr rl,tb r[ irmrgr dlactc 0f oro?c F.
Tbal tr ao anllrlrtl0n brt;rra ilrl rlr| rnd ,Dorr
nubcr. Doilflyl tho rbrrls Gr rf.ttlpal fr rnll nrlbryel
but tLr rtlr rrthc foril gtnatone rrntrrllr.

lbr trqt$rf nrclcrlr omtrln, blldr Hrmor rbrrlrl
nrtl nnbmr or rn.lr (ptJr fisog) crd mrll (Dlrrr fi|.D
loll, unnllf rtrrtglt or rtlsht!,' trnrcCp iltb rr:1,
fDlrm! cnilrr ghr nrl,lcr pdr brrr ra ilcr{rgr rrn|t} of
OrfE r1 ;bllr tbr fafrrr trtn rlcmgr Orlt r tr tclsf

?b. ltu rnat tm|nrl dtn! of tbr tmtrlfr ontrtr
tplaotu rofr (pl.I, ffg.6) r rmy of rhlch rar currr|. llr
cunrc rodl rlf lort omrntlr fffi tn tbc t nttlr dlnrl
tbg hcr ln rlarrgr 1figtt, of O 1! rrr

Eatlrr Thrrr rpr t*rlorl rDfitrmr of &m,thfq
trllllft tlltfrrllg ltttb tIil thmr dmorlH f fo|hl.r
(1096) rnd prlilrlc (r9oe). ri. vrptrrtx pfffir+fiq+ d
q{il!4ttr.rtq oriltmlrt tr.oplbd gr p.rrrc (rgot) rrrlr
rcconitlc to rortrnmE (r$il Gd DrIfrm (lgtfl b;;fiI
[ ryflr@ ln rcl,mr rtrgf sf oontutlul rli fI[
nrttlr*' of thoil mlhsr 1'ogr l,t farru of rrlnlehfry tbr
fnbfftl tglcttol. Htlrs 619trr $bglr brcrr, n;rrrlrrl
thr tlFr lW u rsrtsr of rlrtlflc r,ratl S
rlctrtrt lt tc ibrt hycl.
rnrm"fnfn5 to tbr r:rltor,

El. rvldmr top cols rr mn#
rsFr dp;alrtlf ro rlln lr g1;
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t|il !r laqcrr$+ftf rrnr rolbrtr! rt tbo rr. rVrldlrlrr
rlatloq cd tt 1r ftlt b6t thrt thc 'rpmlrr" lr ,lFrfrl-
ff'}E.ltl &nld b. r.rduord to oqtlrtr rinnlgf ;llh la
!16.

Drrtrrthtlmr rc'tcn (rgail aotr tbd tttr rnrclr
ll troG t!il ofi? a6sth+mf rrelrnd fior f toorrfiS rrlarr,
tho Dry of Blrc$r ofll th. fflor.ro' std tbr fftltar oorl fo
tho OrF Yrncr relelfi tr i,oo-errgo m0nm, trdl{ ( f sto)
lrcsfi lr ,qnrc4rrprE tlc nrrr tho oerr yrrlr trhndr
lr tll9rb d trl8o rctlr. (Yrrdtrtar atlh tt) g6 |,6gb
rrl$rrr fi'fl [a nolql frn "valdf,rle' Bta. !!. rrtul
nd|rs (fflle) rlletrri [. oq+fttlrrr;tq tIil rut of rrrlnd
rf I dlpth of t r$t0-l,tl$ lrtmlr ltf eoGttr.;mor Esrth of
trr z|rlrnd lr tbGrfora unrlp.|il.d, but 3b. irrytl frlrnrm
of tbr ry||lrr rql.{ frllttrtf ltr rtir €trtrlhtlop d
lt tr llhrly thrt Xr FE,Fil tr rldmtrrrjl t,E tbr Fnlftn
Ocru rr ;rlt ar tl tbr Atlrlrtto.

Infl' ItCAosnmf,IDE llu|rlg, flgtl

Ofllontdra Fctun{r tgIJ.

OlQlFor|;l Balnlrr t!-Sr lstrrll tbttg |rlrf|nrl
oaplrhft l|frfn8 orbrmsnr Crnorltr. A trrp El|r tr
uurllt dcrctonr0 rntrnlerll cnrbltnt thr r1;brrr to dcft
t brt[fTrleglo brblt.

?hlr rorl wual gnntD d btotblrnr of brtry1;1;f1;



rllS-

hrbtt 1r |rrrustrd tn re r€rlcd v r rl,qglr gGrrr ll
ffuru end rdsn (1955) h:rc potntrd qlt, lbr ryrtalrtto
D{flt!,or of thtr 8!trp lr not crtrbUrhfif ;tth orrtrbttr.
rt la lrggortal trbrt tbc betFtrrrglo rlrrtrdr rrr
motmll (Bmrcu I lrtra, f g55).

ryr'bl'l
Dlgnrlu rmtnltr po. Eaalt rqt drruarcl ;ilb

rn rrtrnrlon of tb bo{frrtl rrrnil ttr rafrrtor rrfp1;ltl
surtltuf&6 I trrrir hnorf, frry flrt bl'tl, Dilml mtfnr
rltb rorr rnrllt polrtlmr rreia0 tbr ns.|ilr of thr hrlrr
rnd rlro rm r|st lrlt ptpoocrrr. o tb rtulrmr. Orl-
omrwr d@orrtr rntlngr (Aftcr Tb..l, f og!l).

StDo Snrllcrr frylfle*taq stnt{ l!bc.l,

3hr thsm rprolci l! tbtf gmm $il rU ro ft, bm
nlr tru th. Prclf!,o oorms ftllr Ir cil+lf Ebill tr hcG
tIn ocf Jrpa (nttrulut'lr l9f sl ob.hln, 1gr5)r tDr rolu*|r
(uettlrr f gorb) r md f,.r Emtril (rhrcll fg8 ). ta sa*
arnttng m E*lln3tr (f 95o) tttmr0 to rrtn tbr llrrrlfls.
rllsl cf tbr brtbflrl{ln holothrlanr, ErDm I ldnn
(tggd) rotr tbrt nrrhrfr rt trerrt tbnr rpnlre ul rnftrc
S|rl tb. nn Emtrqter lilfll.

Effiffitt-t f tr5tt|1 fbcl
tffiilFfffi rrfTtq lhrrlr f gOit, D.fis Sl.E, fl[r,6, tl l|nltrr,
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fgofbr D.Tlt PL?, flg'rir gr plrlor flg.Fl
Illmhr.lr tgtEr pr*{i1 pI.L flp.59t 6Ol

Obrblnr tgl5r Drefull [rttrlr tgt0r prlt?o

rrtrrhl rrdnst rrgrorlt Otilr llolr t frrrlrrnr

f,rnrtrr Tbr d,a8l.r rprd,m lr rlly brf,V rlrgfi,
0o n 1r rcatb rad 5, r brordr Af rbr rr crn bf rrerlrr
trlmlr thr mtb b rmtrrrll sd l rertr rrb of tlsrr
prolrctr fril thG ntrrtor ild of thr bofy. ofbc rrt||f,d,
frrtum cr! frolrtf,ngl8rhblq ht thr lu rl|xnil to [3
tfoerdlr Elmd. oolour. tl rloobl |ro, totrfil nuDlrr
Io|t of thr tntrraal rtnratum rlnr rl;etl3 oll tn*ttrlr
fbr rurlll rptrrtnfrf lleqnnt cf thr lntiltfa3 lr C1;'E 5'rs;a,
l' Dlnrta6 W rtlqg nrllrtrr,lrrr 1rq*gl,t6ln l nmlrr r$r
pfnfle-bmr Oal,crrrmr drlpaltr lmtla3.

Thn grnrrl ton of tblr olrslnrn roilhr3 nrlbfil tbrt
s Ir gfplr Tbmll rlrtob ru omcrrtbco (rurrl; tssr) !|lrr
fror rrur emrrrnr trrrn nop frl Eurrnd (booglrf, rl?qgh)
rt I drp* of f to0 frtb, afid tt ts 'berti-,reGernddr to. tbat
lpcllrr tr lbr inrotnB rrl. trlil f!n lbr rfdaftf of lb
F?| locrlfF d tht rg;3tae It folrhlfr o'f..illr th ttn
& il*l$Fr iro mt uE of thr ryronlil rrtrlild tc [ f,nn r
Irlrra ( fg55).
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tgf$ HIturcFtflIDfi rhrrl

Dlr3nmler tentmlos tclr to trartf. Borfy atrenlatrg
rLthal rubrfltd!.rod otr &gnceradS tr'c ntg111o? fnd rtrryr
ihnrurd' ro0rult tbtok, rorn1;u I bE tr ntrr{rrflr
tr|t|Drl raatml lldtl, rltb r rlaglr rril of mrmr nl!
H|0tlr. tldvrntnl lrtlus nttr6, oF rltb r f1gbg Dil of
rlmtr Pa{lcrlc. Dclel rurfaor mtclr rltfr llrrry{ilrr oF

fn ltlgr or mall Droarettr Dqnrltfr urrrrU, fourrrfrn
bolllcr, rtth fiarrr{ly ctrrrrd tDEr, d qft* rn arffr frl;;l
polrntl0B' rreartarlcg enil,mrsr nrp*n*; ml*tfir
!'r[3 raryur0 * ftw retrsrto Dlarerr tncnphtrf|r lr.rle|rtr
(lf|ff Tbffl, tEAp, lrft+n, rtAg),

mt| mfft rcntrlnr fnl f6r.rr1 of tbflb 156r h6f I
lemlnlltrl Ctrtn|,htter tb lbupt[ fml )
L rc rrr ron frn r rl,rylr onfrrl tril{|l bfilil.

fhr rrtlmlril |lslsn tro rnrdmr af th f;prll ,

ffnl!fifrrr+ rbmt,

qffihp$Eltf rbrctl t88e

Dlrrnortrr r i6rcstrrl edtur rltb l darlp liil of,

Drdlorb' Ilq;;1 nr'frlo !r|rre5 rqf ITF rtDfrl$r.
qpr 8pc?lrar ltFthnt,,tn tf"Int Ehrl, {

rmqfi+Il oonretnr ssrntrr|rrf & ryrllbr of tr.b
ol3 lr gr|l., Drr l oorolnlttu drrtilElnl rElle t1

i
I
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mF$fmlFtr tqc! tbc Prstftc Oocrnr !b rlr.lrr rtr
te bB mast ocrutrnl;r f@ ct 6r1rtba of rDlrrlrlr.tr$ t SO
ntr_ur and has bffi trt6 lt.il qllltb 1r rlo6 of trg6p
rtFgo.

rmtleqcr trrt4f Ittlt r
Elf,t rI

BcqthofitqF Ffrtqlr gluttcr, f90lbr p.59; PLIT, fig"&r pL
t gfror D.167.D(, filg.f0f Acdlag,

tatcrtrl Erulnod: fn tbc collmtlo of tbr Dcnrr4a1et
of EoologEr, YtsSels ttntvamtr d rcultrtIs; r'[lE fogr oGr

Paurr.r Bfr 6f)0 fathm, md, e ipoohfsill

Dramnptlo& B$th rpootluNc rnr stmrlvrllr frtn|
frtclrrlltr lnd r€r lrrultnt frrhur cf tbrtr rfnrrrl,
ntqr Eq! lqloerlblo to drtrrrtnrr On rplha tr rF
rportmtclr |to n lmrr sllr th. stbc tr re@
155 n }*ci th bdly to rpsutmtclf ryXfriler!, far
te ttrc tlnoa re leng m b€rdr f.slrfil C1;trgl16 lr foq
cDclncnr. Tbo nsutb .utpr$r to lt oil tilr umtnl rldr cf
tb bodtr I rbont dlrtme brhf.ld tht mtrltor rdf fflr
rubdctrrla I frlt. rparturc, 

"b 
botnrfl lr tiltet d rdrl,

|!|e lD lffi. of th. dcraal etdc tban lr r thtr rgEgl l|'i[}
GilFltI!8 crlosnrfl. dorprltr lwrttrf tbr uoqnrfU IbLr
lrfcr of orlouostra ertctcl Er|/ brrrc brc actlm ln tb
llvrtrg rpoofuacm., On armtnrtlm @r lor rrynfflntln,
thlr lqtar lr rGG to br flacft Drtllllrtrr crb pfffr
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of,tdntng I lelorrfiF dsposlt.

Sslqu lrr llfrs "ulf,auf|r drrrt ruDlce I fn alnsoll
tbr tDrlrtne t|!r rqtr watrellTr trllc thc orr|Erl, rllr 1r
rottl,rl dn't 3urplr.

Dlmtoflu rhomd tlret thr tilo a;rotm r11r{r r 15 rd
I fule of tbc dtrrc ap*lss. fn bsth thc omolbr|nr lr
tht"ilrlld rd ilp tgteetlnr taFcl l trrgr s-sfiqD{ loo
(r1'llr ftgDrll 8). Eht cloela 1r oal,rlfi' fitnhrl tg
tbr boilrnrtl U fUtr xrclr flbroc. Thr gtlrrr rffrmfut
ornd 1r re,pllrhpblra: t! ooloupr

tho retc lfrnmffi th. rrtGth.nrmlar tllg md f0rt lrlllfl
rE'rctnrmr, ht tn thc fanlo, thrrr tr l glryttr F$rn
rrrl*rr lr9 n laqgr *rtab ll o'lrsardorl la chr1n, rp|rrnr
fpn ttF rrotral rtdr af t,tra rrtaprtrnrlnr rlng. Dg|lUlr
tb rtmc anal snaPgss ftsail tfic rtng rr;ecl; rt tratnr$r
le r s-ilI! butbmn DdrroDarf,trr illtlb otilm to tm rllllol
lr tbc dornl tntmredlur, rbout grJ aE frin tilr nhrtsp tlr!
of tbc be(1z"

fhr Cnnl tr rrll dmlsDd tl both rnrctffir. n tilr
ErLr ttrn rr! tro jrattrl drrotrp rah lbcut ts n lr lfiifr
*lob mbturd rbort bmnshfag tuftr of galtrl ulfclr !l|
fraratrc bE tto emltrl duo&, ilo brfru efit F n lqs
rhflr tbp otbcr le rlnort trtor that lm3tbr Thr |Htldl,
o.|cr rFr I nsll nuber of oonntoumr Dtfiilfrtr fltfl S,*
telnlng lra$r GSf,f 0r9*f rl E! trr dlmrrtep. trn tba rllf rtf
th. f,mtlnr tbr t*{t Staltrl duotr unttr to fot| e rlaflr |Ed,



t

TIA:TB TI

lltqltlqr EElf !lultc
Flt.f . btnart ftnfory of lErlrr
1168. Irfmrl mrlry of nrb'
t[l*t. Prrttro af rdrtrlprtfc filt;lnoFl fa

tfnrlof
T1f.4. tmr{# frDortto of mb.
Dl&F. nll fir|qrrnr*l tfryiltf Grur lcfinff

of n*lrr
FlEe6. DrDorttr ffi nlr *ranttnl 0utt.
rl&7r ftur olral d$ealte of frnalo.
tlehl+ lcrn-eror{ drfrrlta 6t fmal;.
11619. Drryrlqptng frpsctt finr I gsultrl

srrail rf tlhllrr
ll&tor Drlnttr Fn th. gmttrt etlrfr ef

tbdr.

ibbc{Frlrillort rir rl l1.r rfcrrr| 5rd.r rnlltrf {uil
lU|lr; SHtrl onrl htrr latmfbr; ld31 nffrfr
norltrt l$rCrr nr6a9ory1r firt (rlm; rrngll
lrfrp lt|rtr fllurr| ttrr onsfnt Dr?r;

il:;:H:r*' 
rsrrr ros*.6ra'r nrrrrr
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Stob qDmr to tm cr|lrlor tnrdlrtflt rdlcat to tbr
mlrrfta{tcr (PLI"I, fllg" I r ?) .

tfr[Itudlnrl Eune lm rrrr ba[ itrp!; drrl FHn la
fhc rrlar vlolot ln 3hc f melr. tl'mrflrc nmlr! sl
lnoaclfl,cmr.

Oela:,rillr drprttr ronl fmtl ln thr bdltrrtl, tlr
gon$n ft€nr rmel d lriltqcttr.

tt Ddl'rrfl rmtrtnr frt|r nrnbrnr of fffiild
rliliutttr er rtEr rnlltrttEs GFil r orllnl, Dolntr rbllh
s|Ftlil trp ilalltr lul'ocilrnlr IhJ Grnn sut 0.11016 fi |r
lQgtbr rpllar +*r e'rrvd, sll| tbc t|[n| fnr d tbr
rrntrrl trttilF{tslor rFr grnrlt *luafl (Plf,fr f,Lf,.l]r I].
lhr rDtsurr of thc ratr (nLxr, fte.t+) dtil.Nf rrtfil| sil
tbom ct lrhc tmetr ( Pl"Xf, ilg.8) r rtttor$h fr thr ltsr*r
lhc ilrr f;rr qltnrur lhrm 0|pilt|r srr rlratrlr! tn
thr bodf rrlt 1! nrb l ny tbat tbr grrlrd rrnil eJ fllrld
lm$e, md tbr oratnat Dsofifrf, DDoJroI ebovr thl f,trft ef
lbr lostnll, A rlnglr splod.r of m ulslsurl tbr8i m feura

lr th bsl'rrll ef thc nslc rnnlmn (pl.xlr f[9.5],
oirrtrl Crllr rd crmr ot'uf to flrr'r$

dqnalb la l,hb rrllnr lbilr sf tbc ffilil (Flrxlr ftf.fO)
rrlr rffgafU tlri roEt thn thogf of tbr lrto (Sarxtr fIT.f),
[hr tailr of thc rme ft.l| moolh or *rrll ryLmurr Dfi]loF
rmtrl rtrgr ef thorc itrFfltf rrr rlro cilol (ff .ff r fiflrt].

!h. rdpllrrttl lr tnvrrtdl fr r Gilttff of
oglatsrtlr mtrrtrt (pLff, ftI.I) r rryl thr nrffort rlrl
cntrlr fan'rnd rpleulr of ttr tytr fd la lbr lnrl
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sd g|oltrl s1366. f,hr 3tfii€ ornrl amtrllt rttrrtgbt to6r
of rromgt lmgtb O.! !$t rttb atplnsus fitsrlatti,c (pLIf,
flg.7) r togcthcr rltb vldaty ecattcrad fcrrr..ern:odt drDafttr

uusrlrt the ryrsttatlo poattkn of thua rpallnlr 13

not abnolutrlT clrs. Ar o*tcmal freturrra crgEst bc rlt|
rr I guldr ln artrrrnlnrlE th. lpGolr, Iccttttaettc tr
FrndiFrd dtfflsrlt, lhc orfcrroil dfDoilttr of fbr ttl|r
ril Emrile rmcrDl,r thoaa doarrlbr{I by eluttrn (f got ) lol
E4$Fo.lgtea. Eilt;lE, tIG a etrulc eDrolre oolloct 0 fr fir
I,udoneel,at negton at c drgth of 9)W mtma. tu dlf;frrrrffi
ts rpllulatlo; mnrctrrft ft. riro of th. rptorlt rEil
cortcll fcrtusor ef thctr ghrsrr brErm th. grnrnt iltft.rd
rn0 Elultrrpf r Err lot br ;tsnlfloent, rha tbr ulgr
obrnctor of ftr rrlsubr thrulrrr tt csrlfmrrlr ObrbLr
(trrs) rotn tbrt Er sqlot Inr fmr rgtmbr at rrrtEr trr
lru tftr t thslr fD Er htrFtrl+- bnt also baa othm rtII il
asfielr;hrBr! rplnr, alnllu to thma In E* qnhlPq Esrourufr
sbodl ( f 0se) tl,[mtrntcc thc pnrdo of nslo rnc f mlr d
& fb}Tptt olo lhccl; andl hlr flsursr shor thnt tho gmllr tr
th$ cstglsr apcatU Eooeabro t[orc tn Er &IEE. rt tr
aFlnrut thr,t rcnr*l dtnen$ten of thla natrrnc tc Eot urtms
tbauhffit tbr rlacllpds. Tbo elleht dtfifcr*ngsg bcilca tirl
frloartqrr crBo;ltr of rale rud ftrrola ln tlhc pnrcat ur0mlrt
rnr not rrDo!'tetr but lt 1r of {autsrrrblr IrDol.trffir t$
brrr .il il$l0$tq of thr lmgr of urrtrtin il tbmr efprrltrr
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Dlrtilntloill gr hnt!tr ;af pnffilourlf bot inf Dr
thr $utah rct Tdtm rn drpGbr mn6tng frm ?60 to trlgl
artm (An*nn. rgolbl [Idfry, f gF) 

"

Factlr gt^*-I$rtDaE thmb fcge

8l'r|dflnil lfr, fgt!,

Dlagnaelrr foatasts tG, r'rrtf olrmrn to trrlw ar
trratfr f,l6matnl r'adlrra nakolt, lrettlrl rutrd, pr{ll,
r|ch rlth r rUryIo Dot of pdlorlsp rbtoh cqf bc 6lj1rlhil11f
tbloussrt tha stilltrrr c conflnoil to thc 5prtrrler hrlf !1l

Dilt;lsn G.|FGd,tV" D*rallyr I euallor @r of Iq F
rbort te mdtmcatcr ltrs.rcslcfs aoFE Gru$oa nnts lsrltr
rhsm thcy rltry for"r a bnaaohod f;E rrnbranebsd lObr-lttf
oEpffid{f,or oel('nrtouF dcpoattf noct owsm,lt &elulc rtlrlsr
sa rllgttlry tur?!d, C-ghrpc! ot hopg6sggg|.gfuFrf fo6s,, i[rf*
rilffiS sploulorl nmly ntnuf,e nrt-lllr nlrtrr, 561g31brDfa
oll rlllpttoel Dodlilr (*rtr rhrrlr rc8s) |

lhts tr e l^args tlrntlil, aurtgr.Err€ a domD lslnrl
$tmFr. nlrtr'lWtm ooerllglltrns roFt offiof f[ tht n*|il;r
bortrFhr$ol ;ttb srptnttrtlrr; |l rtt 6rgtn bolil rtcut too
rulrtnr

mo $Esrr rtt"bfa thlr frdff rnc ilrf brn to h
Ftrcn'r tn thr rlclnlty of ilrr Eenl.aadr lbcr rf lr dr
rr falloru

I

,t:l
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t ( f,) Latanrl rratrql rudtt ilth g;flarh tltrtrlbrtrf
ildtg thctn cntlra fmilb . . r . . . r ., r r .
. ' r...,, .goffmgunTElll

I (t) Pdtorrr sf thr lrtar"el rrrtnrt pedtl c*rftncl tl
thc poetcnlm hnlf of rnb dtr|l r I r . t I r .

4ffiirl$ [otr noVr

p,frlrqm tF tcr $g6r Dr9o,l r tilpo anolm Ir IGH Frfrr
(trr'oooorDf d),

Dtr8$r!.gr Esdt rtlfbtry rkngrtr or lgrrbrfetr rt
rilt tm rd I ldlf tlrr tr lcr r Fost tratrlm lor
Durl rtdr m ttl utrnlop Dfrt Dlffotrls r lrrancflf
ril of Fh rurlltg rc{rtlrrr a16tnlt, rnrt|lcr rd&lill{,
rretlm fbt'f lntt r rutrrntrg trnrrpf. ftnruf,oilr|
rrryadtr. ructltrtcly hrhrd tbar prytlrro I rnrlt
mbr of, lrotrteO r{Ft rctl nqllllr cr'{| fmd m fho
dgrral rbullllr vrntnl, atd;a rfh rtts a letrnt Fil f
Diclrrlr rttob rFl wultlr itrrctryci behlno thr rldltlr rmt
of thr bady. Dfipilttr tutnrdtrtr bo{7, taeprhrr ;ttb
rlsruml (rficr ltrntr4 fgor la Dllffim, tgtr),

Rlrmtrr xcave (trsnenorrtor r.ofa||mri t$o l rtLr
tbr0 thc 6nmorla rrgrc &dl8gf rtc€ ftrsf urrf lt r0ll 

,

(Agtlrn, Fr,F..-f,hffierq, rfff) for I brtl1r, It rrl m
thnt D.rlrtc (lCg6) rrhfd r nnnmffrf nn ltr llt tn
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giltrr srioE|ln ( tglr r p.l5&) uBar tuo lrgalllnsr fm

thts gmcrle Bffilr Bef,$'$SS rn0 P?Efjl$rllgr snd tt ilr fl;!|t$

tbt[t thl brsnil15r of thla, tm trss! Ptrf{frq OtIfiilnf

ryr thr ?r$il1;a rrrul. t+ttcr ffi the er$frrrl nmr

rbnr1d autfittleeuy boecmo tbe cornast Drrili fUl tblr ;m*
?br neltar' rrr rdelrod to lt'ofeeror tI'B' FrIf, nf lttS;

I)*rpctnrat, sbo bnr tbo f,ollgililry Omrnte b nhlt
"Ebs fE|lt t*lot IiSUry als pqleq*q tlB ilIt Elilrnrl

tlnog fi thr tmr p8g8 ns altomrolwo, boflt tE fit borl3

*trlbnrt 6 to lr porrtcFl ra4 botb rrrsr.rtru tr thc mil

ttffir ritrb tba 6nil Afigc rltolr1n (egg Fcrrlm) 1 rhoil

olc55llt tsat Dctsblsm t. tbFough otthop a f!*tr'Stml
ttrsr op Eesgp. gg},flil lntsndrrd only the on{D rprtl'tngr

Hoftr r.lp Brnss Fq'el+Ug and .Hf,glg4g mfsF to tbc (n;t lrmrr
rd rro ctr tho soln g!.gtn e'rd neaatag.

,|Arttole !5r lubssotln (C) of tht ggilf ffllonft rtfn
ghrt tro rpoeffl.n ffiltt of tht rd orlsln ril rfrt4 frrlt
bt conttdtffiC filffifil tf tery 0r ClftttutrLlhrf IIr .|fi
sthcr El mlt I lllglr 0! dmbtrr G{DncilrHlir

igplnlon t1+?r 6afcdl Bcfrtmbg lor f${Ir mltqffft
rdopte for gpneto sd ruDgpnsl.o milF thf fxr Fril$1il
m rr.o csffrrid lr Altl,olr I!+ ef tbr q{ft |![ llr DG|lfi+lf
rrnoitlrg t&et tbc Dt'tElDfo of frtirlr 3h ruFnttn (|l
sbrll h. qp3lled te penallcl ooriot tn 8om!r rndshF|DrL

"rt ts tharofor avt-0mt ttrt ES-tffiI DrlcHnr f9Ftr
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Drtll1 1r I $ulor hororyr ef Eg$g hfrltrlr f096r fbtob

t; l,tmlf I lualor hnryu of SS|ggSI Otetlran lilFr
iundc lr.ttttr tb of thr n$r I g.ofato amc rblob l,r i

bcorryrr of t [Jtl frptu13$ ur1d for rqrr etb6 trtlf le to
bc rr$rtrilo

rgmlrqu.ntlf tl falln thrt nrlibt Hqf,mr Drrrlff
tsF ffiilpf D.lohrm li rnllrbb tu' tbr flil tDrlr
tFlrfrl.prlrl6r rH I nrr nr ta n$rt-FrC fm thr lmu of

rhlob Sg1311 Drrt.tc 1r tbr tflplrr flrD.trrflr lr+lt/l9f!.
lbr nil rst gtrrr bcr le rE rnrpr of llGlffir

Etl,r fm 1r onql€[ttsr ontrldlg r{t"; rnrtlfir
of rblob flrr rlr bsm flt th. pa'ltflr md Dlllril O||mfr
Iilt r1lmtlr rtr fmil lr Orftrbe rtrrdfry trOOO rrt$r
(lsmE, f95!)r entl r{nstlr rrrrtnmr of 'tlElffi' IlHl
rrrl trlill ttlil thr Srrllr Snarb Ul frtrllb d ?rf!O-?rf60 I|frI

A Hr rDcotr br bm trln fFC mr{b rl ilrr tfrllif.

fHilril Int Drtpl

PI'XII r fl3r.l-5

Irtil.{,rl lrulfl6t iftl" 8ttrr OgCFf df r flr rlrtrrnl
Etnrgg8-ldr g lpclnarr

Dm4gtton Ehr brl|t lr rlngrtt', rsrtrorlrltrlt rlr]
0r1olll ;lth r pll d1ftnj !]5[ ntratsr Edr rilab tr
nrtrotrt fhu t,br ltlt|t of thl bery (Pl'rrrr ft'5trl; I] r trt'f
tmgg6 r;1f{n fril l18 il to TU n. fbr ffib tr rmtrll
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nlrrund.af !f l ltng of t0-f e trntmlcr tltb Doorlt C.flrt
tcdnrl dlrorl m lubdotlr} Itdrrntrd ndlur altsilr
th. mtrr4or balf of rlh v;rtrolrtsprt rndtur tr ntrlp
rhllr thr Dortlrlw brlf serntrr rtrort pdlrclr lr I llnsl,r
totl rlr lrrurr Drflorlr (cr. t n Ctnctrr') follwrf F
rlr mdl rnd wry tnnr1l4ouorn fnflcrLr Donlltr tbnr
Gr fuu flogl*lttr prqrrrro (PLxff, flg.8) mrrrfrf ll
I tmnrlrll Fil SErorlnurtflt 15 n flor thr rnFlm l!
of lbr trodt. Sllgbtft brbfnil mC lrtml to tbtr Fil of

IltlErtfil ilrl trl! rrelrl, prfu.r of nailllfi (PlfIIfr ft8.l] r
frteb urr otrtn dlfflcolt to lJ! r tbm. Pelllr ffr llr

tbr r{11' In tm donrt tatrrllrdlul lnfllrtrft brbtna

tb. til cf lrrrr lpoorrfrtr la I rtn3tr rrtrt snlflilf
Drp$rr (Pt.XIr r f18.8).

lbr )oiltr$ lr fbtol rna f$tr rolml lr rlcfrol lltibf
frltsr to Usht strflrbpbomf ltr rmtrohfmrf grftlllr
rrr rnrtln; dryllrr frrE tho r$ of filr Dcqru

lbr mllrllmr rlng la l flttL nrtnorb A rtnflr
folfen rrlolr 1r lonBr tuhlrr (pt.xllr f tg.t) nd rr!-
trpunmmtr fbr latrtlnr t; brnilr 66rlbtry I I'nao

fo$ lr tbr Diltrrtor hctf of tb. bil{lt. tbtr lolD tr ruDDFtnl

U refrntrrll rtrtoh sr rrduorl to rtroEg artlm bdf
rttSril ln thr lrtrrel tntrnrdll. fb nsfrn tr nElortrf
!1r rnmnor ruml,o flbrea I *rtoh rttrob ll fbr fff lsrlrl
lntrrurdtrra ad th. r'I,gbt rrntprl tntrmriluro

fhr gond oryrtt r r rtnslo rloryrtt flrttrnd ft$rl
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tleh bposnr b tbr orrtrl hdI of ttr lfijtf (flrlf,f,
f18.f ) r mC nbtalr trslrtrd hrftr ef rbortl blfittil
jutltrt orilr1 tlh frnltrl drrot op.nr to tlr gtrrtsr
lnoefrtrlf mtrpior to th. Lrrt8t tlorrd Drsrsilr t lborl
rtac mel rlro oDrE to thr rltclor d$omt tc fhr |l*f|rf
dsttr

ndfil rlrslor Gl rll d;llerd rr brrad ;tilFf
f&bt oFmrr rr rllmrr lllrmrsf. rilnlrr r$l tmhft ilt'
rrloDdr

fo crlo*frl {lTnrtlr rtsr fd ryrlrrr ll thr te|trr

Rmrlrr ![lr rn;Ira olomly rcableil |;reIil ntbuiq
([hmf) ll tht obrrr$r! sf tt donrl nqltllrr; ffi lt
Ia TaEEClqt thrrr |r gcnarrfft nlt r rtnflr prtr of mqc
nrpltl,r pt*rlor to tfire lrrgr Drrffirfr.f, Eorm*l mrb
nrll rtrtptutcr rrt crstlt br orclcoldt tr porlf FnflnC
crtslrl. !b. rqlllor lilr of srlsrpou drFtttr Il Sr
in tbr lgyntl lr I lbrtru'-r rbflb lndlrtrlt rlurfl lr
rul ry Sr ottt rn;ln 1r tbr lnu, nd Ifrffin of
Stlr lrrf of Cqprltr mt fhr clrnffnl rf tr lolrrl
rnDfifrlrr thn til erlrnil rrfctrl brr h |r|l|nd lr r
H;; ;Illlcrr

EFolcr rq)btrlV fs:fat rderuaul CrfrlSr Gr Ft
t;rsft ln lbr rlerrDafrdr (grl| fIil tL Frlrlrtffilirrr
lhEm rdar ohrrrfrplrtffit$ Irt CqDrlrltr)r d fil fif
Orrtlc ul.rr u tr rhrtbr t[f IFrrGt Orolmr bff] lrrl
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tbclr drlmltr s I lranlt €f tho lttbod ef lbr$ IFilFlr
rtlsa, lhlr lt vty Coubtful, rr othm bctrotWlmr trtra
du?lnr tbr ]ttrril' crsr @ firlrlnhE$mfu E$r
Ift 31nf} rtltrl rtrln thrln crlomour dlDilltr ln
rnrllrnt rodtttffir Imrovu,, lst rrlrrtrni hrr r!fltr
tbrt tn urtmtrel rbtob hu lort fcpmttr liur to pnmilrtlilr
for rnpls, 1[ nl{ fornrl,|rrl tnml d tba Crprltr lfll
sfirrr$t filll !; drtcotilif

llgfr$Trfi'lil 1ffinl1 f08e

Iyrr W[r'rnru6, t94b

Dlrlnmtrr fllll&ar rtti Hlf rtmlrtr lo orttrr
lfatnlr ta, Dqrrnt runfircr ol tbr bo{t rlth r nrll
ffiop of lpmarnrl rhlcb nrt br nrtrtclrrl to. SJ S#l'qr
r1|[ of gtf lpdyr or lp1;cnt ntjllarll rd! Ifrtrutrorltr
Vrntrolrtrml pclt*lr lrrnof tn rulf rsan fltqlilt
tbc mdlt. Sldrcntprt lflr attrtC. nrprttr l!.$rfil e-

rbrnrf rpton|rrs nb'raebrl Dodrr nd thrr*mf, lglfrInt
of Slsh th. lrrt tno tr"n rqf br lpLsrrr

ItDr alptrr Qfqt+n[+Fl glrHnlBrerl.

qgettqpfnr cntrlnr rtr{E rnolrr d rrffrr tbr
Atlrnttr ad Pralfto oorlnr, to drlltb. of rF off!|lt
loroo0 ntnrr (fl 3hr !r8r oI Er.,gl11tf1, Burm) I

f,rrcrr{ (fgot) oestrd tbr Fnlr M (||rr
r1rolrr {q,qt$tf|fl,thlfiIf Erncrrnil} to rrililrfr tblrr
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bpIrll! .!gf rrrpr; Scotoolane! stlslnbrr.nl Dr ep.

llDgflne lgl Dr spe

Ftg.1.

Rlg.8.

Fl g.3.

Intcrnrl aantcy.
Entlrc enlrrlr vlsued

Enttrs anbelr vlgued

flo dorcrl cldr.
frm loft letcreX. stdc.

8golgolaEgr rtlplpFrqrnt Dr tp.

tbc doreal bodlurll.
thc vcntrolrtcrrl Drdlcrh,
the rrntnl bodnnll.

Elg.4.

Fl 3.6.
Elg.6.

Bodr fro
Sodr fla
Rodr flc

Abbrsvlattonrr f,rGr I tclltal csecrl f.d.1 genltel ductg

lnt. I lntsrtlnc| rerrI rcrcatclyf r.f.r nucb flbrcaI
prTr1 polha vcslcl.ca D.l.r.r redlal loagltudlnel nrrclr;
rrGr 3 rtow crnrl3 tentl trntrele.
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rtrnetcr of gqotnlrFffI rhloh hmr thr donrl IrtFruil $F
rtrtotil to thr mtmtor ad of tfir bClt. !E M
lorll rtrtolc oortdild ilft rpoatcr fitah hfl botL

rntalor rlril nartclor dorul lrotilsrttl Hcxlrcr thll
gfiirrr hrr0 m tt rr c crllf drmrgrC ctrrnrl firfrnr;
rr {lradril U Hmcan ( tg56) r to notcr tbd thr rpfmlfl
fr thr Ee gurml rla *te rbtlrr thrt rDslo b|fndrg tl
rrgb I th gramr ery hro lillrtlnCulrbrbl,r drulilfr
Itr thr rrl pprtr trsrrre (f9t6) elrgno*r I tfr rlul,rcd
rncoto Entlets+r gd1gs$r md thd rpcolrr tfiI| trff
tnto tb. Ssutrl El$ntqlpn 0n thc barle of ttf cilrmrl
fmtunaer lbr rltboqb thi ntcrlor trll of th. dolrll ltdr
of tbe bofrlr ln tbo e!.rrg1c cpcolnrnrrt draqgrdr rad thr
ohanmtor of thr artonplsr lrccfait oqlld tot rltft octatntU

b. 0rtcmlr.d, thc fmt tbrt post rtor pFc611* riFf lrtllng
lmrdlatOlt gtroa csuct for lnoludlng thr fltrlor In

EFtnlnt,Sna
Bfrrfu)odc rrir grffirUt frlrt$r ulnlr, rr{ on$ tha

norl nohut typr nrsh tha anl*nr of tb rr le r Hl c|l

dloilgp rlthant brlng sturlwly Canagl0l For tblr lrlrgl;
tc*r brsc0 il thc emdtlg sosslblr rnil ilUrbl. rrltrurom
drlnlta rrir 0lrlrsbla. udbrffirt'rltr tfrrmfnmil til ttl{Pr
rd rlthln fulllfis tbr drpultt ry lr Irftlf S.fsr tr
aatur, sd thm sto.nrlr nmt b. urdl fc tllrfEcfr.
Ultb ncgrrt to tbc pnrecat orstr thc lffilorltc of f,llln$lor
Gil flf,of,mlnpffi nr.t ln6ltflngutrhrblrl md thrrlcrr tbr
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tro [mrri rbmld bt ryroryrlrcf.

W tttprnHpo+r rrrDr
glJn' fttr.lp6

Irtctal stusdt '!H,r Strr Oo!-Per I rDtfilm'

Dnrtpttgnr tbr rrrub frc bn tr drfpf rfr.Tlorlft
rc tbtt th| fatrlm sr rorylrt|lt hhlnsr Tft|I tr$h
lr? n, rl0f[ rt thr d,Cmt lnrtr f{ n lbr forry tr rmlrl
nrtffled|r. Itr{;rnfrrf l..Itnr nk$, ifi|relrtrDfl ISft
mnb ilfb ll rhst Drrfto.lrl rbllh rrr rrrgulutr ;filil
rntrlgrltr rflebt[r ron orrrtlrll gortmtrclt, D3ilrl
rwfrr of th. lrdt rrrrilDut Erlillr ![i rlla lr tH,Ir
but frflr raal ltrtbrgr ooilnr ll llfr tlrTtrb dtb
ftD{gl"c srn|t cutlalnrr 1r rlr&l |n{r olrrll; p-furfr
lllbt ltllil.

Ih tntstlnr tf lrslrr .lcrllllHr I frf,r loql. CIIJ
ctrptrrl I hfirb of, mrl,l lfgbt fellm brnnhtaf trnrtr

Orlorrrrs drrndfr omrtrt m&rlw* sf rytrry tufir
fl thr tlcrrtr bollnll thr rdr sr lq n| ilrrol; nrtlrr
rltshtlt orlrlrf rnil nilt ooomioutll O-rlrlnf r ril l-,
tplnanr crilrattlr (Pl.rrf r freJl) * ffirlrn ln$b lf lhrr
Fofr 1r O.S m. Tbry rFr ffirrrtt ta |rrt arnL6; nttl lf
lrgglrlty of, rrfirumrnt. Votrrlltr thr 0rlprftr fl
rilffrrt rlnltr (pLnf , fl1.6) r lrrl tbrf Ff, .';ft rsln
mnFirlr. rS lNnil to ltr fsrysrrtff rtc' lFr fryItullnrl rilr
oll lbr bodlrr tm vutrrl lotr ffi of thf, rn ulf * dlr



-lil4-

il 3hr foffil $0cr1 rrthoryh rnn tdlrldurt rdf It tF
rt{mrbft lmltrr

tb. lctslrr irr1 laottng, ro tbctr CrDortta m|l
ti;ttlliltDr

Vmteolrtrl.rl prflaolr ce!!t S t[rlr tllrtrl rr$;lt|I
I lr*1r mbul of lls'I[ff] to rDlaour roCr f rntteb[r rhrDr

nt ttm (DLnIr ftgf g) | ?br lcffb of tbil. ,fi) rtptrr
flcn OrOT !r te OrF [lr

Imr*rr lhr abrftEtrr d tb cclmrilf irprltr ln
tlb rllrttil tr utgrilr !h. r|,r8r to0, rsrrt$f Q cu+ilAt

rttb 11tf}7 rplm ;tDrltlrl rlfh$ filil Ia rry
rlillpoal lffiGrr r$r uerlll Durlilt u rrooldrn iltf
fcroeltr ef otbfF ttDrr. Affrr I tbcmgi ;rmb of fb'
fscysl,I Ir {ibr nrumt fprltret D otblr 0rperlt l|}; flll
fcu{I.

thro tf,rrrtr ln tbr ffift tillplrtlfrm hrrr ftft* fr
fh. Irr d rlallr rr!iltr tr mrcler of q?$fflffiilf ltill
hmr rEllr il1 ht ttu]f sr'l iluilS nillrtil rlthOc
rhrllrf arDorltr sr U'filalrrr dnlnr lf[n ffi Sa
Irrn mil I11r DrHt lrr.r ril fsrrn hril ralr Enllr
mtrsLrtrl rttb rlmtr hcrrlbo{FfbrP- f|;utar. On fm
brrrlr cf th. orllc{rcl 0rsortlr rlrfr tbr Filat m*frr
lmot bf ptacr{ nil !t cf tb..r ttru. trffir.

It tr rort ril,orMrfr thrt tbt ratctor d 8f thr bo*
lr llmlag llil th; a1mlnl I fbtr rrfls tr sf DGln
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tuooonto irynstrnolc Eroanm of t#ta lrl of |rrtrln
Iqlartent anetmleef, daGallrp tt ts coilt6rnrf r&xltc lo
rilrot I ffir Smr to 6oilmodett tthle gpillmr rlthoqtb m
Crpultr rrG to rrnrmt rrrh I fqrrlor ttlrti| tr rft ttttf|
llffiht thrt t}r rlmlnrn rhoul{ bc Dlrcrd ln I rttl rlrslr'

ltr fpusrll lllrmnt of, lDr rDroltn lr tftilfiur
rlrnfirud rr$pmrtf ttfillmltr Eb. ffirr raC Cl|nertftil rE
thc trbrrl pa0tccbr md thr ltGbrf cherntm of th.

bdtrllr nnrf,l rcu,trln rpl.r of lbr tan *r+tmlqfl
fhrr1. fhiilffi{t, rurBlt ilo!,qr rd brtt{rr mltrlrl btcf
rrrflab[rr tt rrilr tbr b.s ectrl; tl rlm slr J'llr
tlfo sffi Hltplmt. rotlng $rt th. rprcln rlf rmfurfU
bl ttrrnrfrrt.rl to mothc g:nr oF; o tr ror frrbrHfr
br gtru lhr ilrbr oC I Dlr gfffilr
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mICn 0F $ts sf,firrAtr| Frsl

rrlhf|l brothrtsrr mr bom tla tbe trfr Efild
illrtil cfilrln !o frru$r otl !t rDfihrr fhdFlfdr
(nfr jrnrrep n|nr sprtcr) nd ucfinrllda (fue |uutro ma
rfinr errUfr d&t rrcelm) rrl rretlarlslf nll tnr
prrrabdr trl,lr thc mbr of cpllrttd ryildcbfiril6
(nro 8prffi d *rc lt)rlr) If mtril^It*rt rrlL oc
thr fnr Crf*hlrst rprltr m*nrt*lp ht; Iiltlsllf
+qmtasrt rl€ ffi Stb rrrrsl br Dnrnilt
rrrldotr |a thr brtilrrrt ;&e , ffilr $qh$Roqlqlr ltflllf
r[| Ihnfl${nfitr h,lqc#ilFBtiltf, s|rffEr rbr rnsrfr|r {rr9
rrta' fanlltr thr ?frftofhnrrtldec.

mll (tg5'6) hrr dtmmtrrtd trhat fsr tilr Ifl snlrd
rollarn thcru l,a alraga rcno inbrntetrmhtlr 1l;lilrm
tgrlorrrr rhrlf rril twtoolF cil[tbcntbe!, (bdnrrr] rsillrr
ril thr tlnt llrltm loter lb* th. Irctr.rrl;tlarill f;iln
Drrlfouhrlt;shril ;tror rho Segt flil tbrl.' lf h$t
rnfltlm tehr Fl.sr alodsltf Sra tbr mntlmtdl rtdlf
rr rtlcg. lhrrr rhrl? balatnrlt*a rgrctq bffif b*h r*r
nFil thc rr*rnr rar !l crt ttrrrt (prrll ${Dlr m
rynt fIil th. FF|ctroi tn tbc fror of rnb rlrrfr, ltt
brtry* tbrnr m lt lc Ersm rt nurr€Et brrrr no rtrr ;F
lrllo$$ to thrt ef tbo etrolfl ntth11.b 3'r rotDdsf rsrtr
4reUmahn qltlq.te (b;t,hnj;tr|n D1ar: gr4gg nrr;s) d
ffi W ( trtlrrrtrl,c rfrtt tt-|;rfo r.illd
[ll trme bott il lbr *rir d tl brturt 0rDthrr



<- 137 'i-

Inf,hrp mmllng ot thn deqr bt0htrl sd rtr/6ell

rerf tr Hrlad baf,e* thc vcttaal 'jttBtrtHtton of the

fil E*Irnd bol,rthrptrnc oan br f@iflt rtudlC r

ItIJIlIgsEr8 0r ux EIffiAS FiUllA

gbc brtwrr hohthur.tru frw of, thf r[ nrlgl nlic

tqrll|r n $rmurlgr of sg'tEFa 3Dd rDrtr sleb slf rl

rrurrl rl€rlr dlrtrtrhrtnil tl tH Prllrtc oot|trr s| t|

or..otnrrtrn. lort of *rr gla*r ",r rbrrr.. ;ttb tb,' rnlo'

rrrtrtlacrfrn, strd thr lrrfiilcrrf, or thr rsl'lrt'P-1f!il
r*1fi 16 rtso Cttdrtt ab tho qmtfla lcrol' ft8l tI

rlro trtlll fsr tbe Solf rhlnod#n $ffiTFrr

[h|Fil.sroofsrthFfiAttrntlolpctfi|{l|ht|ilrr
grrbrA fbul tr rqomFrblrr Surt fron Tr W IfSf
sf, @ [trrddq r3a srobrblt rrthr ns!' ftlffid

rDCl,ce [h3ll hnf forrmr!.t l6c'n enr$lpogf, md I rtrtlfil

that thcr lSnctcr Hr,r blDourr ra thrls dr$Flhtler lf

Fabrbl.Y crrlnrfitr
It lf tiljlld tnfsrfinratr thst rolt t'tttlt it tEril af

thc bltryatr fttn|r of A*etnelrrr t'hti spltn nst mrr to

thf Eshtnodrmetal lilt ts uat mntnc abel tpmDrr F

dnbtrdlrr thr arrerpoora firr of Arratfirrrr mnt*l'nr gb cf

rrrt l,rtrnrt, hlt w 0o thc rsr|nt ttrn; lttilf,: rmunr

b1. biln rsplr4 eut tr tbrt olr;fr f,mtdef of tb; 15ffi|1p1

tt tb. rrf sml ail $rrr.f,n sd of ttra tmt rndltfn rn inmrfl
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rilJilF{Ffn' fH* lf trJ

rl;o tr l;tqr$tn tttfrrr
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I
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LI[InAfiIE OIBD

Alntrggln, f$0fr ifrrpntmhf Bfmlraf

'ANAtrOVA, ;}Jil- IlH:Tff;ffi ;Lffi
tnillnr)

nAnrut?r L.r fEId' Dfililytlor of lmp nlr rDrll of

Iobtnol*rrfrr ^lF. Xq. Flh.n$t. trrrll (Ult
nEJrf.htr Pl.lr

ilI&r !.I. r l!t!. O;trfffP. sf tbr Erltlrh 13binoffsn tl
thr Errttrb lumu (rrupl nlrt6t). iltt!' + SE

gDrr f5 Db. Ifrlile
ol|tnr, E.L. I t9o?. lbr T)drr bolilmu.lrnr (* DDFrs

il tbf Slnqltldr Eil lotl|dldr.). qiljhrq+qq|t

ffryfr !5r Eorl?lllr F.f iff r Dlrtdltt.
,--fg!0r nleDlirrr Hfto aobthflll{rr lk;sr

gq)r rod' 19: DDrl ?l-t5br h rlrterr
OLAnsr F.L.r il DBIoilStrr I.r l9!f. or M f*la

d ltr rl.llorr {nillffii-!f,t. rlllh. Irrg (xxII}} gn

ffi.
rroilrm, trr f 9Ft. ?tr holotH[Ir of lh. rrrtcq Drlr

rf, tbr lt113t1p otrrr r+rl Unr Eryr, TIilITFJUEIh

n $) r DD'l$'0I6r Dlr.l-9[n
f!!f. A$rrb .D.ctf! of lflIfl$ rnd ilFIl m
f,rflngf r rttrpt to mbtlltlr thr lpilr fl;|1-Iff
ilIftn,Slft. 8rG, I o (f D I plt.tr!8.fft.

t95b. lbc blothtarLut of tbr qnlf af lrfftllr
H[,tr..lt.,Fn lllFr gf,Ih ILt F'I8f'ttot I filF'
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DIGI'I B.E. r 19j6r. lhr rrrchlbrtbd, Iallurlr sf ltrr Slrlrndr

IIUlq4s tu?., Esrir f8r pD.t-g!9r gT Dl|r
DtAnOfOYr Arlrr D.IBAtrOVA, trrf. a SATELIBVAT ?r8'l tglfr lotr

s tbr [llothrtotdrr of tbr lmtb ErIhI|l rS
Soutb edlr frlrffir l$lfr lp,rrt*frnmrt.JFrr
4rS.FrF-, 5r DD.I9E-I8Or fb flp. (Ilr &rlrtr.)

fXIA;r 6.r l9$t. Sfrtrr't-;1*pUlofirnrtlnhr ftdlil nH
IlrlD€ilfr U rryrldooblrotcr qpfluqtrt lt?r XDr

IrlO*flS.

tsl&r [rEr r f95lr [6p41r1 rotslno0m sf f ff lmlrdr f,Flr
ETIEI-, J4lft. .!fEl?i;-lgtr 8lr, Dp.tq[Or

cEt[FI&r JrHr r tEg?. lhc rmtory rd hlrtlfry of gglltl
rmnfH omldr F4prillqq?S EqodFrl- f,l|l. trYtlr
rD't-?Nlr I Dlr.

ontsIer J.r lgEf r Eohtmdrnrtrr rrpott G thr r16tfflf
Hultr of tbc lldnfl 8a.r Ts'tb Athflr DrrilF

r.a Erpdttlu tgl0, l,
Altm, Brr tr956. nolothrlr.totdrr fFil eDSr rn dlnr frm0

ntnrr' Filrthrl ,4rno 83 DD.!F55.
HAmIil, B. o IlDBrtr E.il. r t 956* o! tro btf?rfrgl| holc'

thuhil f'n th. Ssth 0bl'n g.r. lilhthltxro. e1

If'tlffift
EtDrtsr Eroll t951" or thG ctnrl,flaatl,o of tt| rrllillftr

Y.fllqroll. tqild. CSrh,, F|lrqb. t6tF&I8., ?\ IDrlf,h
s,lr.
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f,ErlilOr 8r(1. r f 9&o' Dlr noloffillil 0p DrilrlH ffrfior-

EEnfrAnD,

IIDSI ttonl I[p f|lilIorbtsotc und Elrrlfpfr lcnrl,
tl?[ r.jffitrh. .dr rr^rltrqht Fli&l+ileqllllto!
lHllLUlf" sr (I) r pr.I{9-!frt tl ttilnftrIrr
l9*E* Eeletholfil l|rt trtr rrfillorHr€trr
I lrr$ldrr DmdrnchtDotr.

& (t!lr DPrf-!P.
t$Sr gbrr tb I1*ft!,etfil,g €rr untrcll ffelfrr
IlFertlc; Hb|t .llr|rl Dmtnrm st|l .llr
l;rtmrtll OF Prfrfil,rbil Bols'fhctGr lrillrS4r.,
f I$r gprl t t*{ {6 r f tgr.l..ll,
trr f 9Of r f,ctr lnllilnlrr f rr Eo&fbuFl,r rl,
r]tDrdtttn Arrrnotlor p3tlrr 4tlhr rfiRl+JFf;p.

Ilg-lrr 5 (9)r rErlHEr
f908r Holilburlrr DForrrrnt 0m Oftn|rr Ar 1r
r:rlnmrrf ,rlbo. nrr5lilltr .4rq 4FfntlEqfrfiltl.ftF'f

x$f,gsn,

lffigr 81.

t9$r EclCihrtrr pro'rarnt dr OAlCnrr {f lr
Ftnclr ll1rr rt lfBtprJlrllrr Irr n#lllilq, lt
flpilrylL$qrilnttfloni..lf ffir r tf.

f,.r f EtEr ntaltrtr rrmtlflcnr af Lr mnrlm fn
ror$d ilrnr or 5ullft fr omco1nt An. gEf,qil.trn,
Hr6.

Br I VAllttr O.r tgoir lr rlct cf Sr lilD ttr
f,oldtmlctdn coltrot r ry fh. fo5rt lrr*n ffi
thlD I|rtrr.tlertd. nt Pm,-frqr ff Qf r+4lp
Ftfifr EelothurfclCm tr I.t Arftrlbrltr; ff ru
nrdEllft

fomryttr
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Iflml0r f,,r t€gt. V*buftgrn Belabt ubrrt ilr rrilffiItil
Eolotkslar Fqjl,l*.H{it S{So- 8qf,1- Sf,qi ft ($ r
DDrf OS-t llt'
lC94' lhc EolsthrlstCmr (nrfrt; ef t lrYgt-
Urttfi r r' "Albrtrorr*} . llIh-ttr q+r f,rnlr
[gr t?r r8t W.s r9 Du"
l90f r trttlrbo tnd gilbc:llrobr Edoil,hsll.
rlrm ,AilIltq t (r), D1l1f!!-,1?1"

tgDErIo, [r I ffiDlrc, 8.O. r t9I3. Dlr Ecloilhr.lt C; Dmn*h;
flrItrrrtrsrdltln. Ir 

'Urlil. 
d fd|tfil,mtr

tomrL lDltft ftllFqr flIillilSf[ "rdFGl{T[|r*Iill{ltb' ilt (s) r Frtry-arh 6, tffi'flilrr I Dlr.
IltffiEntr Etr t@7. +ffit...iilSl* IJ?H I (lr)r lllbg.

lgltr gtuiltrr m ttlnqlodGil tof,rth$lrllrl" Ir
gcll-.jflprr ro4?q g (n)r fiDrf-t0llr 9, trilpf'ftFrr t
ttlt.

IOnEE[GEr Fb"r f gEb" pt|tudr (rrnrndrnrtr]. h [ilftb

OryIlfr

Fsurr 27t Oonabr3laf

tgSL Elalbaok sf thi rhtnoCuur d lir lritltl
Irlrrr Imdlnr orfor{ trnlwtrtqt lt|r|r bt*l Fr

l.r t9t$t nfEil'f sn thr blotfuff;|r r.r rlllfilr||,

rolt*fd t.r th Dfimmtrll Dr|lfttr FFt,.llrfrr
Irlr, illlt ttr DErtl!'lloo'

08!fff1f,, El.r tc95. 8ur Emfrt| d# mbfdlu w
qrtrn d; rmldeoblrilrr qilIlln4t| frqdltTuhtfilr
P.I$16
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PfltIICr l.l lghgr Yrrsrrth cllar rffig ls lnl,ltf
Ounu!.l,fft ( netothurlotdorr llerilprbfrofrl r

ftnlh, rEh ?f (h) r DDrl$[Flr]tr
P ffiOtr Drtr. r 196!. fbc bolothtr{o f$r d Ort l$rf|1

til Errlanilr Eofll,. .FuIir. Ylctr
16r $D'f'!8r

ff"il:*ffi'
IFllml ?r e8t DD.; rt Dlo,

rgfr,!, f 0csr

ilqll- lth Fillgmtt,Tqfi ? (g].
mtngArfigr Lt'. I to6gr L|'|t of filoftrulim tln 3h| fr|p r.r

er$glngr of tbr tluil.trd Etrtir; IFillL,hilL$qr
tgtillr lr sn.359-r6f r

IXBIOT Arr f &6' Elrfotr.r trrtrrrllr drr nrlnofnfo DnF

{lntlmr dr lf Brnqp rclCtnrlcp t|r, lrVr r lDr
189-99!. Prltlt r

g$n8r I. r f 859, m trr rtr Eetoth*fdtr rf lilfllr frl n
drm* q1pr for s {tr ol.stl. f,fFpl\ T-Tlluhr
s*Fr. Qhtfirq,tn1l IDot ?S-r 7!1,

t06t. orlrrntft rf trmgcr Eoblnod{tsrrr IDrfOO*UOr
pt;r Xrf,yrr C h!-fr€Gtr

,i868, h nhlno&lner cf Oorbnt*rt; frfr Til
Lofolar ruphffil., Flssnc*r pllrhnJrblttltlr

0Dullstrr or F[.; fgofr. trur f,olothlila fir ff ltril{il lr
Idtrfril lrfblDrlr. .lt.{llumr til tI.tI. f,;q;ril
t (7).
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fiLlil!!il, 0r P!.r tsf br Dlr ErlrtElm 0rr "8lts"-
rrrdrtlsr 'ffi lcl (flr pPrf-f$3r

tltOr riltlultnur Fotilhrtrnr foclr Jh tf (*l,t

F'I5t-tLl .
ffi.r tl'r tC?9r }}rfllfrurf frgr.t ot tb f,tllilhpttlr af

E.I.t. i0hellcngrt'r ' 4gql, lWFr Vlilt.4Htn

mfir t (f9).
fa88. t|DGt o[ thr Eoletbsngilcnr hff lr
rffi trtr,IlililSnltrl 4nolFFr ITl Dtrllltrl
IPrl-fTfr Dt3'1-lt6r
r!$r. nrBort o tb Edothr4afilrre Dr.f flr
$*at IDfr DtrXmfflr DP"f*Elp;, Dltrf.'flr
t0tfDr bct lr thr f,glatbhtlrt0r ;r. of |ilr
rDl*f'r lhrlL llrr Gry. fioo5 lflfr nerl-ll,
ELI'
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irr,: T$LAIIDS f[] T,in sffi'J d'rt{D sctItfl

'lF lfE',, ZIIAL;I1I)

by D. L. Iraus cn

iUfli,: it.\C'r'

The ooLl.sction tr^.-^haies 15 gcncrra ffnl 16 sPlolCS. Tro

Bpeel€a rtre reilprded rl* Ilolre 1i6F rirccrdB forr ttro Hct ztlt$!
tr6glon s1r€ tlre ecirtnotul t:Gile1lg ifrl€estex: aul nultrmgl6tlllfllr

The south8rn lsla;lrls af Ser Zsaia.nJ havo sr €blnfiorD ffor

;htOh ogllgntaes 1,t+ genc[}a and t6 8p*O1car ?hs fana fhoill I

stllfig afftat W wl tlr t,trat sf Nor Bea1end. 8tr 4|€atc alt

nil Inosr ffom i,lc.oguarla lelarrdl rod dlsttnot ral|tlmchlyc

bettcrn tho t'sur,-a 0f thst lslard sd tbct of f,rr zcalet$ rr|t

cvl6ent. r.chtle ilre E6std'1nd-drtf3 brs tpltFBrtfV efiFt'h|t !

no crtcrtral elsnento at thG sp6lflo lcpel to t,ho l6$mt-dry

faraa of thc eor1thsrn lelande, !t has apD6{atft ilsttild

as an effactlve s{J€nt tn cctabltsblng oontlgglt4f ltr thc

farnee of ilre lnllvtdual teledc. Tbc Chrtbm Blgc Gcblsoros

faqne has a oogrnoprlttan to rdoc;crt-Daslfla fnlcrr rbG

faraa of tha Chsthae roleruta ls rtrmglt rclatdl to tbrt of

Cosk Btraltn llcn zealand, brrt ts oerhadlf dtsstlillbf to thrt

of ttrc sf,rthera lelafllt of Esr trtelrrdlt

INIRfSISTIffi

llre l.solatGil g1lor4ls at lcbadc to $bc aoutb rnd tmlh'

eacb of ligl 3caland, nmclgr tlre lrsElartdt cqlb'lll Dtrlu

uriti turtlpcrles lalalda, hare bGA vllttdl V nrud' lolotlfio

exp+dtttoas oYcF thc pmt atrty ycglo. ls I ilJel3 of, fD-
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lloattons W Far@ru (r8g8), B.nhm (r9o9)r llontma
( | g2t r r 92trr 1r)?.5) anc! F'eIl ( | ?55) r ttre cchlnodcrE fru
of ttrom tela,r,lo rl€re rcrlarrdod aa belng quttc rgLl IOSDr

Eteht of the '"6 echinulern Bpecloe Emrun fnm tlre lnllr!fu !D
to ttre prosent tine *rr,€ eelrlnwr&fl$r Thcae aro llltd brnar

Fseud.ecldryfi. .nqgaeg:slaJsJ a€ t l'l on&asm)

Auatopfsue ge{g, ( ltf lne-rdraHe)
(bnrn b:"evi.dentte (Ituttm)

-
@ topatnoldgE (tortcrGn)

Wr!trtbye{g mskur€ (Xortcru'gr)

cblqtilota *t*m $ortcnscn)

Sgff@lg eal,a}crclE (Iortmrra)

@ornnorw$ (Peru)
The cohlnssoan farrna of x*qatrrlr Islend [as lot bcm

Dr.tlaularly trcll shtdld. Ilor.trm{n (f925} ltrtd ShFr

cohttrorocur frun the lalrad, amoly RnqtCfUfnf asrffir
Oo4rs ealoanq+g and Pacrylgqotur @. nrontlt tb.
nltor bae dcsell'tbed a asr eDctcr tlrFffm HlnF.GEpqtil,

Ferem n*m the lntcrtldal rmc et Isqnrttf frldl (Emnt
1962r,

fa rccat verrrs thr Isar ,nclld OccaoSFqlblc I[tltotr
hava cannlcd out an GrtGnalro ecnlcg of botbto rrlttlng
oBsmtlonc ta tbe rlotstty of tb. eoutbrm lrluCr of frt
Zealaral, end !traoguartr f slend. Tbn lrgo sollcotlm of
eefitnogoena ncorcrol hato bcsr arlasil Er tho rttGr rd thry

bsve froucrl ts br d laJor tryprtss; glgatft rfffng tc cF
knorlcdgc of tbG rcblnoros frmr of thc rrFse
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HATSJTIAI, F:J(AHII{ED

Tbc collcctton lmlutlsa 464 Elleclmeu'rg and Srgnat"

collcoAad fton a total ef 5t atatlorlBr \ryhenB pcoolblGr

detalle of assosiats: benthlo srlmala and tho typo of botttl

{rF€ glven'

Abbrorlatlonet f., fathme; ut. I metrar3 ilntn.t HortCr

6Gni Biffir I Bpe'lnfingc

DorrntY I; landa Stattsrs
(stat lcrs A?Of-t?l? t AtlSqAZl5.)_

A?Ut 4?obrt8., 1l9oe5tE., 3/tt/1962o 95 fr (f55r')rgbltEr

bm hlopotl o" PolYohectr tubtr
ps$d€oLlqrg rorasrjrledlr (lrr'tm.) 6lDfrr
Aln_tgHf,qrs rycS (nllrc.#OnOr) Irqg!iltl
guatsrrilla thor F,GII
rrEr------E- 

-
8-to!1q e4p1ryq@ DrBPr

--

frrgpmtr
t lp*s + firyrrtr

A?02 &?obrt$., 17go51t8., 3/tt/t96€,;90 f. (t6Z r.)r DcBIcft

Chlme- brsttlopodc.

Pcardeahlsus nolgQlaal'llgllee (prtan.) | q96.

Br!.Emtcr edatatca ErlPr
ffi

frelrrntr
ATOS 47ob2ts.r f 79otgt8., ,/1t/1964 {oO fr ("rgO re)r bota

ohelll trnbtrl'm. ' '',
\

Drlsrgtgr dstr?gr DrtPr l lrqrata
ATct+ dfit+}r$.r 17f2TB.r t+ht/t#t,r 8P fr (rtgrr.)r Drslst

ebll, potryobcta.

PE udqgbtnm nqrao#arfFlrdlaq 6ft'tru.) | !$Fr +
Crrfrata

1

\

.,1
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Are6
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r+f9rrr.6rE., t?905.1r8,, l+h|/t962, 2I f.
GtorlusAcd bry Bltffigcs and ftflrotd8'

PBBr4egq 1s#, !]o-vaostdoELlec (xAr3all. )

trftzS?n B. , t7$ l+3f Er r h/tt /tgffit 17u f.
rootet daod gi:el..l*

pmn4sht[Hg nglre|tslgDdt ffl (IOrgEa.)

S3gfnggg lffq3 FoLl,

Srmilrct! a .EAIg.;[ ClarE

EFttosgi/t cdsLtrtm tL tP.

tfr+z.B' t ?Itcuat H., 5/'t t/t#zO

EFtfFqttlte -gflgla$n tr 8F

BFntmsrry fJroa fGU

4?o&5nB.r I?3o52.5rn.r 5/tthl6a. tfo f.
8afiIil?ch'irss grtao.)

t+fh5.5g.r tTgoo4rnrr 5/lt/t#r 90 f. (tea

ehgffy sarld ar$ Bobbho'

PrrqilqhtlqE norr#a+l+Flfq (frto')

Sqlto,HgPB rqalars (Xlffi)
Erlsastcr cdantatln BrBPr

--

ltp1Eg s$urgqtnr Drt$q

rrZstr t B. , r?goof B, r 5/ttfi962, 6tl f' (f f 5

lnbblcel ehcllp brrohlofo{L 31ll Ellforocnr

8tqlF raqlp+tua orEPr

(lg u.) r locllt

2 tltrf

(fog a") r

I EpGr +Cltratl
Frgr'cb
tlrrasrrttr

tbr€Foafit

tm f. (fal r.).
frqrmtr
flrgrttr

(r 90 c.) .
2 rfralnro
r.) I illt

fiagretr
Cr*ratr
fiqfatl
I rlroln +grfpt'r

r') r oobblnt

SISIcrtr

A?to 47or2'$. , I ?6"lrpr i, r r 5/t I /1962r h56 f. ($er o.) .

ATr2

A71'

A7r4

A7r 5



h716

AT'IT

A7l}5

A7tt7
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lrPhgf Srr i7?ool+'H", 5/t1/t962, 86 f. (f 55 n.) r ftna

shcll Band ttth larga atolluees and st'anflab"

rglgonqrrue r?o€flIt iullnc-Ed;snde) fnagtrtr

476g5tIt., 1?9ool+tB.n S/t't/t962, 112 f. (2OA n.); ftal

rhlto oand with 9bL*[8.
@ggv-aegqErggf,ree(lrntan.)|678pGoe+tleerutr

b7orot sr r i ?gorotB. , t5/t1/ti,62, s5 f. $5t e . ) r

$blggre,, sPrrngDar bryosssnso r

Ieeurlxlblr$IE novaa,asalnqtlqQ (Hftsn ) fO lDcor I

t+Pl1o.9's, o 17Po5.lE'; t6/t'./t962, 6o f. (toS il')

@ norJrmcqlurdlar (frtm.) ftrgIlstr
AuatFrwgqF rGom (Ilfm-roru{o}
BrrlsesteT edFtahP ttrEpr

*frelrutt
fragrrnt

A7b8 &Pbr.pf $., t7gog5,5t5.r l6/lt/$6e, Y f. (Ef u.).

Ilgoudeohlnus novsoroql,qnilt?o (fr'fur.) !5 t336.

Suatorrytsus rqos;Fil, (x lf.m=nilrrrde) I tSGGr

A749 h?f|ld.jf $ . r r ?goot+r E, , t'/t 1 /lg6,.t ,2 f, (9T n.) ,

Apflforrvffiqs qg$p{ts (urfac-ndlrax€r} 4 lpeor +
ftq;ctr

A75l t+?old+.6rg.I r7goo?,hrIi.1 16/11 /1g6f,, S6-76 f. (tf>t59 n ) r

Srrct soalrso btotttc SFotrlCG.

Ftcrl0.cghl,nu. Etvatgaglandfil (frtanr) ff rpor
Ir?o55r$,, lTf1r1lnrr tt/ttA96;2, loo f. (fao r.)r f!,il
pals eed

Brteaalar cdqPtatus BraDo

^753

errgrrctr
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AnttPtldo I slanda Etrtlons

(statlors A722 - A?U5)

;|VZZ bgeb8.25r 8., { ?8o5r'8., ?llt /tg6,?', t+ f . (t* n'} r errt

'rolcmto' ssrs aIKl 5reYcl, liltll8 arrd Imlll t61fan'r

tg+r4Fchr.auB nov+cFgFtsndL3g (If,rt8n.) tlrgpEt

Soata4#Sllg thon FalI tlrgnct

A72'/ bgohfrgr, t7go5o.-:tu,p 7/tiitgff.t 6n t. (tt? *)r b$lo-

pods.

^T2l+

^727

ATAB

^Tn

b9o58,?f B. r 178ar2t8., tlllt*e, 80 f.

Eodrts I hyril*o lds r gastrclrodlsr

tpaud.gcHFw novg?-galatd-,ls? (ttrtun') | tslor

lr9o58.b, s. r 1 78oq8.f B. r t/tt/t#Zr ,A f. (gr n.) r

black pobbly 'volcanlo' smd rttb ebcll tragtata'

@ 4nqesgnlrqf,,tac

|+got+I's., r7$ointr., 7/t thg@t

brlroaowr earrl rmd br*bloryrotrrr

.&@tsglsp EYqg;GElqSltr (urtca.)

Peq,u*egjqqms

I+9p5s"2r6rr r78s&?.5'E'r ?ht/t#2, to t.
brlrou+aas r E llolligSa I

h*dcqEtnus aoErcsoelqpetap (Itts')

AE\l8 "hfgqgssqt t B ( nut t,il)

hgqbo.5tF,, 1?8o53']tg.r ?/ll/1flfi2, {?o f'

E*grdoohfnllg nsv.talc.AllN46 lpg (f,r't€n')

(rffisa.) 9r%

t to f. ({ 9A r.) r silrqrr

2 tIF. +
tftfatr

(ttrtr r.) r E'D-

t l!lt6. +
trrgpt

(W r.),

I lltmr
I |lttEr

(5oG r.) r
2lFFr

i7n
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A75b b9%zrri , r 1?8obb.5r ft. r S/11 /1962, 80 f. ( f tA a.) r m*
ud abcIIY nbinglo erd gravel.

PFeuf,enh{nilrg (Ur*wr.) 5 "%
ATj€ l+golro.{r$,r l73oh?.5tE.r '}/11/t*62, 32 t. (ru s.)r

brtrrocoa, rcd algncr nollueog.

eFcu4$chtnus (unt'en') , .*ft.Lr"*.

ftlilH, -@ (nutton) S llnelnon

hTSg 4gohc.?f$.r f?aoiA"5fii.r g/tt/'t968r @f. (roSn')r

ooaFso rt'rrtts shell. salul llti nolluscgr

nfllocenr,nu$ nrlrJgEefrradf nr (nrts!') 2 
%

ATAO bgobr | \,, t ?8ot+l ).2] E. r g/1'l /1962; 172 f. (lro r.) r r(pllt

Chlryo r su,Palsa oybturoldar ftllcblogo0cc

rrE0p4qphl$qe rr-"rt.EtE.t.inll{ (IItEn"} ftsfgEffitl

@qp, ?lrtngr'$-

ATbi bg%t.5r8.r r?8o51 .5fs.r 9/11/196\ ?O fr (!46 e.)r

ehelly Btnd r Pebblo.
rrtt#aahlnna noc*+neqlrqilrtr'-? ([rtss.], .ThL."t

A?t+' 4gqtg.6rsrr f7tse5o.afiui.r 9/11/19&, e0 f" (fi r.)r ffi
aarcaroout bottm rttb rrrclntls boldlfrtrt 8!rG rl8ilo'

ena Fpavtdsrtrt (nntto) I tplor
AThF &9016.7rli.r f ?8o5O.5'F.r g/tt/t96p,, mfi f. (5S s.)r

ooarFaG ;bclt, c;1t r13h 6lldt voloatc lnbblrr.
AuFtaccf'r.rrril rD- AlgEn3l of trt

d rdtotr
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Ana*laru3 i slmdg Btatlonc

(s tattoas Fl?5-8i8llr DltT-I155)

BflS 5goi5.Btrjrf 16()olitf f,rr 9/to/t95]*5t f. (95n.)rtrllr
uud, eball tragnlen;1er coralg.

gblslg-q$gef@ tirtsn' n qltcr

B1BS AuoF.lsnd le?.nnJe, 11/1t:/lg59t 112 f. (n2 n')r vGqf

roaky bottm.
ghfr#^elg g,gg,glgfqss:lg id!'tsae 9 tDrr

BlEh Ar8krsnd rclrrnde, 1i/|o/tglgt iol$ fr ( tsc n.) r rwtsr

bttmr sllongcor treoblolrcde.

q,F.Ulcf.*g g1Enlog,gnsig Nttsn I qltGo.

D4? frsil?.?f S. ; trg.ro7l.lrE. . 8liltg6\ ,, fr (6t r.) r rr38

of lerga brofen chat.l {?ag$ts.

$pSs1.Erysw, F?o{f,.F {Hllna.ttlm.ds) 2 EPa6'

Dlz 5oot$.ogf '*.r t66c{5,1}rBrr 9fT/tg63t ,5 f. (65 r.)r nddy

Ecdtra fl'ns sa*d rtth ohrll frepant€'

@ nqvgq*calat4tgr (rrta,) 2ldlol'
D55 5oo56.?f s"o t66oo5.0rB,, gh/t965r 25 f. (tr5 r.)r rhcll.

Cbtr:tdq.tq cannls{.qF lt lrtgn. I lDcGr

DZq 5oa55.55tr:r, r65ot+,8r8.1 t2/b/1965" 90 fr (t6e n') r

rollrsesr ctanflshr bmblsllofitr

{t$glgr qorrffistqa" ErnPl 6grilt
llSS Ugagl]$.r rSloogts., lr/5/19631 80 te (tt*l 3.) l rulf3il

of apoq8sr ctsbt.

AEpggEvfi'rF I'c+ses tl'tgFsnt8
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Ca'.:BbaLl lolend stet ton

Df5 58 #,1+t$ ., 16f- 35r 8., S/S/tg63t loCI f , ( 18o

amd rlth br'.rtcbloPods md Clle1tl|s

EEgggegglll€" (urto.)
?roehodcta,filnG6 lnmsle ( narfer)

rr) r ;b1,1

til$ !XrG,

t rF?r

Haomurrte Io land Statlooa

(s tatloBg 9,339 r D6-DiO)

8559 Wtrol.ees sagr xmguorta laluxl, 1r/12/19fu,

Psoirn antarstlmra (PhlItBPl)

D5

D8

,f ntg+ r
volosnlo

Paolur,

r 5gillr.5rE.r Nfi+/t965, 225

rooha, littlc flnr st0lrot
s_-r!*re!&srq (Pht11ml)

qcqtg EgteTgqqgp (murFr)
5qotpf s., rSforlr,r nNt965r n

15o f. (3?O rrr

2 iltg8r

f. (log c.) r lflr

f5 "HlLt
f. (est m.) r rstbr

7 rIlG.
( f 55 !').

5 lDtFr

SIGEr

qllGg.

D7 jf tr "{r 
r', r r I5rtr }t;ir E. r *fii1965, 150

qpplqg gUla€oJrauq iftIlrppl)
5tP Fpt s. r lWIgtE, r 2fi/bhg61t T5 f.

ss-olus sqtsES-9leus (Phtltppn)

Dg 5IP5IrB.r i#.5 B.r m{+/lg67t 60 t. (fOS r.)
Fg.cu4gqhl.ms qg.Yaegall?Fdla! (fIPtG.) |

2

f, (6T E)il|0

rrEhsFeE 6pqg.+gpqg19 (retc) 6 spilr

Stetlmr nilE of l{mqurr'Lr f!l^@d

(statfmr a17t 6tIO)

52q3'$rr 1$6ol2f HrD 2r/uh#5, 66 f.
oet ooldrrlt gemnnlil Eutta

(ttg n )'
5 rFFr

DI7
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Df8 5eo5t t $., 16,))51 .8r fl. , 4fu/1963, 6S f. (l f e r.).
nsiltqclclgnle rnrbtequhs Hutton tt ltlt'

Dm u'" ''t* r' :'Hlr .'l'
l"aFg€ rrcrrrded bmLlere stttt hlfoaoan sbctl ldr

@gg|f,f i,iortsnsm ffirfnt

Chatlum &lgc $tattm
(;tetfmg i759r n|fir Df )

AtSg lrJct6t sr r r 760tf f B.; tt /tl/l*z, 192 f. $q6 r') r firr
glnnmltlo 6rMr

Fql$rlst{I.a lsnltrgtlr (f,uttc) & ryF+
e$hvntotc 4rta!.(nrr) lllfnntr

A?60 lrlpr I t s.1 r?60o9rg.r zt/tt/7gflz'' nE f, (Sll r,)
Pq.otq$nFla fmslcegE (bttn) 2 rrtnr

Dt 4t+or8f B.s r76orctf,., 12fu/196h n f. (S r.)'
PsGrrdJlebl{u rcvrmmta+4f,* (rfin') ? llnr
Sntansrn ttrar Fcll ffqfntr

--
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Class IOIStHUROIIIEA

Uni or i)i':'lf)HJL: Ii I ft0!' r .r ) A-

All thnee t'g,r{Iim i.n ttrls irrcl€:r ar€ rsfcscr$cd tn thc

NeH f,oal,rrrl regLcrrr ?o ttre snuth af l'lsw T,€aland, tilo fDtlICS

aro fannd, whlle the tttlrld, Ir; r'.lll.y PhylloBhorldacr iC ttCAr{G0

hora frm the Chat'han nlse.

b*arnl.lgr Psolldae Penlenr t 90?

Eeo$lE Olrcnr f B{ 5

DlagRoete: fsntaolo t3n. r'd.sal eurrfre sf bg1ly fft$g

tub;fcct, lnvegted 1n scat'cs. Honrth and Erus desrl.

lsrpo BlEclosr @ uErntqnil? (*trtaemfddt).

O1IJ orp apectos of t'htc Erqra bac btls FForlde! filor lrr
Ecal-and, ard ttrat ts 5 nrgeqfatrlq$ trlortcnr@r lrlr rgDrilrrct|t

1.trr spcales kncsn onlf frm off Forth Caprr rt I Crptb of

5j fafirane. Scvoral psollds ;Gr{t dFcdgpa! U t[o llcr Scelrd

Oceanograptrlo fnstltutc fFm n6i1l ltrn$r6tr lrl1rnd. hqr

rlp'EF c to bo r'Brrrcacntattvro of lbolm aFtrr.ctlcur (Pbfl|Dtrl).

ggglgg got8rstlop (Pblllpl)
(platc xrrr, filgE.t+)

IlolottEgrtg epgSrretlq,a frlllgglr 1857 t D.t55.

Beolus aqtEqqeJlgqs Lr*lrtg, 1898r g,53t P1.5r ftgp.5tF 6 (ou'
plcta llct of rcfcrama)3 Elnorr l92h P.&2r fl8p.5f-

!fi 1925t P.l39t tart-fffiSb; Dct'ebtnnr f S1tr 9.319,
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Iaterla1 Ers,rlnedl $tn. D559r 2 sipctmaa; D6t It

epcclncrs end frsgnents i )Tt 7 spe€lraensi DBr 5 spst'Endlt

D9r 2 gllcoLnGilE.

Dtrgnoslst LlEo i=silEe. EqqnnHtpgr fut utth t$r frst

oral md ftre s6all airal (fnrcr'raa1a}) val'vas, tnd fSHil

redtal Tillrcsr ueneallgr dallcat'e platcs ln tb BIID qrtdtfr

the nctloulatc scaloe. rn the plo fo(ub'horrd httcr rltL

largc bolce srd narg!.nnl hnohr. Tant*loe rlth r^ss: Ds-

foneted platcs, strc up to Sr or (.*ftrr Dcloffin, f9b7)'

Rffitsr Col$rr tn alcdol ltgnt b*emfrbrfellcl |otr

altgbtly dalk6r. n}13 lerrgtgt apcslnra ta 55 r Ur tofirf

lcogtlr, erd hes a 8raataet bccltb of, 29 u. oorrrlr tbf

borly te tnyeetsd In laFgp lnbtcattng acclcr (Pl.IfIf r fl.B'f) r

rbllc tbG mangtn of tha dorael cldr arlrlc8 tno to thlrc nrnr

at aaallor scelea, ilra tntroropt ts rctFotdlr Eunrilce f
ftrs trtmgulgn orel Ya1wg (I'lJffXr flgbt). Fha Gtt lr

ptrrcoC nGrr. tbo ama1l margtnal ptatcs rt tba Ftarlor G|ild d

the bodrr od le also ecvccd br f,lrs velyc (Pr"nrtr flg.f)-

thc Shtn vcartnal eolc 1r b$doFad br *o Fs:r €f tubcfrrSt

th6 hbcfcet of tbg ttucn 1lot bolng oonrlirullblV lglf thl

tboec of the outcr rD; (pf'XfIIr ffer2) t thcsa frrt lrr cclllr|

m ull rentrohtcr.al radltr d tho dllrcntrd rdlrl Jt rHt

oreept at ttt ntcrl6. Ed lnctrstor onor, *5l 13 olr:rtll|

abotrt flYe tnbdrct.
Calcarcrs drlpcltr of tbG eoIP rrir tnobbril httil
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(pl.Xtlf r flg.i) of averfrto Lcneth 0.1 fft, ttailh hrtt@ ;ba

fulry dsrelopad u&ralLy has four lengcr perfrmttwr ed

oecaslmally sds si;nller holm nos the rrergln. gtrglr ln

tfis dwelolnant of tha httons rrac acrilon (pf.xfnr f!€*)t
and the roetbod of forraetlur of tho brrttnnn Er dlohotcan

branchtng of a slrn5.rl,e nod can b€ Eesn. Tho araall E[IlEfnl

and central knoh appelpsntl,y develop aftcr t$c flru lq8f

fprfmrtlons sr€ fow.pd. fhe dapoetts ac olce[r Sfafton
ft tho eole, srd *ren the sole te vle;ad rder lc nrgftflGslm

tbry fpB€rn aE ntnute ebttrlns liratnor

163 stnctnsns c1.G tfrptogl of tho glrctatr JtiI onaot br

41s31agutehGd ra.os thc ngcttrnlc fon Cqfcd tltb otbtr

cilrq1 aouthe*a pgqlug lpGolcrr 3r ensgrottsrr la Clrtirtlr
ln posBGcstne only flro onl taltu. !a ?.oEpfill (fuffs')

anat 8r U?pnmtW Etne botb bc?c rrifil valre ftlng b|ttr

end bctrco the tntcr"nrdld oilI vrlrur rd tbrrl rt tcr||
ta pbtffi covgr tho tatFtrcrt rpcr&rn. Ir @
Imtsne66g, a 1ra$B Bpootct, hrr aols acfrctto rhlsb dlt:fE

flou thoaa tn Er @r b5vtry Eoro Dal'tontts d

lrflng raacgl.nal rrroDs (rrtcnrmr 1925). t. gpfqffncqt
Ctgrl has arurllccl rnd crrc ilrp$ou donml pbtrl thB Ir
gnt-anotleus.

Spcolcg of Puolpr aor haoa lls tErtttlrlr d
[trcguarlc laland ury thcrcforr bF 14!€ at follmr
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| (h) Itcrontral rtrdtue tlth tubefest tturoughmt.

g, (5) Sole derroslte trasBete srd platco, 'sual\f rltb foul

Berfonations, tro langsr and trE ensllC1l . O ' '
o o . i. (, . . . ' ' Pr nl'"gqltrg. CI8rf

, (2) Solo dslrotts rfro,*oly plates rttlr fors; egrrl61fi3 1atgr

Dorforatlone . .' fs pqtpullfcnE CLtE

Il (f ) Hldvenf"r'al nadlue nsEodl o1r rltir orrlt e alloll lfLm

d tubcfoct at thc sttertor and lrrtrrtor g|3'

, (S) gnfy flrc !.ntc31ledlel valvoa sog€r thc lntrwai{'r

6 (il tsc sur.r,orrnl€d bf t-ll olrols of rErrlt 63at'ir Idlr

ds$oslts p!.tb nnp FGE (W 3o {5} larfolrttm I ' t

.. r. ... r I r&@fdr.G3il

7 (5) Anrs not spr*orgrdgd Egf !d411 rgrfssr Solf dJIEIttI

rttb fer (rfp to l0 p4.fCetlma . . . . . . I' I'

f .,.,..., bstgg,t&lrn(Ftl1lDPl)
I (5) Hsnr tban flvc (uEuolll rO) valVca co\trr! tba tntnsulrt'

g (fO) Or|l arrd anal valroa scgnlg tn fbrPc' UD to tO m

totallcngtboco &ES.tfEFlsiltH[
to (9) orel sd anal v'lycr aot rcgular la rbPrr uD to Eo u

totatlsrgtho.. E rfilFqq!(Iu1ftt)

ft hae alrcedy bean notcd (Oclcnam, fgb|) tbrt mrt

sraller 3gglg, spcslngils fril thc Hrgtrllmto rcSlo lhlcb Brr

pltGYiouel3r bom rrfrrrrd ts 13 touqrtnqr nry rceibrr lrrcg

to IL @' a, e $rcnllr' p" rqmrtnn Dcrr r rtilng

rlrtss€ iblanoa to & @.
&erohp srtfltltlous ls rcll lEffi t}u thn *r5tlln|l
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'rglon 
sf Eurth "|loarfoa, urtrcnc lt le omoaly fd sf)flborc"

Yrnry (f 9O5) afld Etrman (,1't2fi roaor''6 the speclea ffi oC?

orshf,[ rradr Anterotlea. rts ooourtnsilroe at .''J1FO1CC8 Bfrr

il*guslc1g}g,idtsgultcourrlrletng,andFclvcgtorntlloatc
that thla spectas ta posstbly elnerrulolnn la tts dlltrlh3lmo

rts tsnm 6Gpth rags le fllm t5 metraa to r08o ctrmr d

tt ta 66rc rugglsred ln thD ught of thle cddtttmar bilrd8r

af lts geogrepbto DsnBG tbrt Ea +tarotloqs lrqtr tolcratc

lrpthr €tl]an t! creGBE of |OSO u:tFca'

FmllY Cuornrrllder lfitrtgt f 8#l

Prrlouglsrtrocuor[tFlldsuf.'noc$rgrru.Fr"b
andt S,f,3r*q0frng A!'n6gr hava bctr rroor{c0 t!'a routh of frl

z.old, w uorrcsrsaa (rga5). gotfr of thccr Ecffr rt FF

rr'asantcd rn tm Fr*Gcnt oellratl$r d I nlr BDtotcr d t[|

g3nus gtolnQ SaImEe !s doaarlbdl hast.

rbn thr.c gsn6re rray br dlgtlagnt b.o r 1bltflr;

| (e) Calsallctra !tt$g elad''' lcgr rltb fry lililt|[Hr[rt

OClpCll of g aSAl13 of d'mtc Dfalaj I I r t' e

a. 'r t.. '. r t ' " ' t O r 'gtSH'

2 (f ) Calsaroms rlng ctry1to, rbgltl rttimS lutgrortr.

3 (h) Ilo;)oslts plntm ad aulp | . . . . . o gB

b (3) nqlmlta plrtca ontl . . ., . . r | . @
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gggg Forbel, l84l

Dtsaoslsl C*Ioarcqla rlrrg atrnplc rl,tbffit dtul6t! IFo'
oosrcsr Crllcasaous dcpoelta tncludc outrp aail liloEa! flrtt|
of, tro typcc.

qfp etrrclcsr ggEIE, nrytnsE Fsrboc.

lhr.oo a$;rleo of thlg gtnns ell t'ryrdd l' nrmfry (f*E)

dFG faf,rrn fFon Fcr Scrlaaal rntcllBe Om, gPnil tl+nlmL
(fontcuan) 1g so fcr Eana ffiIgr frnr off Bortb 6aptr gl .Sh
g& (Ucty) raneas thc enttro soeat of trr Eulndr uC lI
alro bcm dcsarlbd ffi Jmll Fnrnanda (f'$ertgr f89c). !1.
thtrd ;pmlcsr gr bpldgptlr (Iuttoa) rlso ilErfs tho tc
Zcaladl ooaat, ancl l{srtmcn (f925) tltca{cd tblo efnlrc
frgn botb ttro nilFBlgtd rrl CbrtEn lrl.rnilrr

ootrn Drrldcnttr (futtml

Throna b+'evf{gntts fluttm" f8?2r P.16.

fmtdm'?pla hsrylclstlr Futtmr r878r P.5o7.

OoilIsbl"rq lFcvldcet$ Danltr f$96r D.lSr P1.5r fisprib'{ft
Srrguhmr t89$r p'tg5'

OqSF.ta Fro"l6Ertlp. Prrrle, t$5r D'lf0t D@ t Il"Eillrr

lfr|t D.993 llontrHcn, 1925t D.!lr ftS.S Ftt Dg[fst
195:rr p.J8r Pl.Ze fLg.fO.

Emus br?vld,antlt Hnnntrrgr l9lrge P.lS?r rlD.F.
nsrr sgtoqhrluq grtoslq DGfirr tSg6l ru ssfeetfqu E|Ef-

Aq lffilga fI*f DJ1t3er ?:d,.fr) fLga.Stl-Et {r
qass s,glparp (ody)).
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TEIffi,rF,trrqstqr (Itnrprlr slglnr qnrrtH r.rD.

FE*lq ptfSq,tlg$ (Pb|rroDI]

Ftg"l. Dclrt rtpeot of nttrc ml,nrl.
Ftg.2r YeaEnl rrltot"
Stgr} f,aebbGl Htfl fror tbt rdc.
Ftg"lr. Itanclaplng eotr drlcttf.

Stolu e$nrnaha tulp3
?1g.5. Sarlcc ft.r tbl bodtrulf (mtllnc 6lt).
ttg.6. P$ttffi of Uocfiell rhc|ag wmhfpfag Ecdoa.

Flg.7" trot*lc dclnrttr.
Flg,8. Patmtor md of boQr rbrlag rtrl tetb.
Ftg.9. ffitra fror tlrc bosnrll.

rbbrrvlatlonrr 1.3.p qrl tctb3 fuft; rnl rrlrrl
l.!1tp.' tld.{€aCr.d r*rlleag crYo; onel rrhr3
Fr r rrdluca tf. r hbofbot'
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ErtrrlalBrmlncriggtn|ATzgttapcolndrtsta'A?Fr'

clrcclnos; 8tn. ,.'.t?Ll3s I 8ll6o$Ht*

BarulEl All the xlllas€Ot spsglssna of th!| ftlt or-

sg3'lbctt sp€oles g1rc GtrPletcly omtrsotoit' Oolmr t!

aloohol grcy to Ught brora. Cne spootBcn tg a$ct blft

oorselly at thc anterlor end ef the bodlr. rhc aelct nauf

d"4lostts ar{r crootlv eLn11ar to ttrosc ftgurcd f Dcff (rS#}

Gd xctcacen (r9e5)'

rontmssl (tyzil hss notatod art thc dtffcmsrc brtrfil

tbls llpolea d gSnUE eqlf,qEnil (Dcnilt) ' lbs InoHf

Httw ln fu br?vtocntle ueuslly bavr fo nrlEtnil xnob;

rhllc thoso tE gr, o+lcqprr. harc | ?. fblc dilf,fmstro. rrDd;l

to br g1lttc congtant.

0r @ ts Enorn frm ffiat BryFtGr lolriltr Etcrrt

Irladl anil tbc cbathm rslondt (ncaff e nlndllGr f sn; oqp

Iarlr r& Dlacn, 811ppal rclarilt, 
't?I3hlmd 

lal'rnllr' Ibr

prsart lgoalftf (eatftnaaa Islandr) ls I njt psc! for thr

opeolrc, lnt lt€ ooournmoG m mb eulthcla Lrlrrd; tr not

1g3ap6otod, mrA ftrthor tErcetlgattmr shogld tr5l6ljq |&rt

g. Ifrdfggnt*E ta sleo lrralrFBsmtrdl at ttr EEtt rrf AIDblf

fgladla,

gtq$odgfilr Alrrrrr f 851

Di +gnmlet Calparcss r"LnS slnDlor rttbortt D'CHIF'
Dopostts hrobH Bhtcs, ell of th. s,E rbrDc end tnilrys l!

&o layoni ErD trblca, rosrttcg otp ottrfBr (PEf&Er l*9)'
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flfps Sr,cctea! gggl;'epdsr$a uqlpgrtjl9s Sttmpsone

Tha sillthGg spectes of thls genus arrt dl"s€ugsc0 rlsc-

*rsrs (p. zO ).

Stpfegtr gn;ra lgqtnlnglqgg i sonte'lrara)

cnarnarta l.qqrllnB vEf r n6ndy, {?09, D.lt+6, Pl,VIr flg.fl"O.

--

guot4qtrla leontqold€. lilnntcnsenr 1925t P.55Sr ttg.27 rrfr1

Darbln, 1]"fr t F.38'

BtcJ odc_rrna too.nlflg!.0cg Pmntng, t )tt9t p.lr22.

Itatorlal FrsrnlnCrll $tn. DtSt I ap6Eltpsn.

gcrnarkg: Thc epecfuneo ts *olr fi$)drdod, total lagth

f t rlro coroun ln eroohet gFq/, tcnbaclcs ltgbt yerlor. Botb

Dcrdy (rgog) snd tilortenaca lrSel) bsrc gtYca ftll d$artutlcr

of thia spoclos, md the prcsont Epcslno aonfornr rcltr' rltb

thcge dceertptlone. The oharacterl.stlo Erobbdt Drrfoiltcl
platos rlth one md dmttsrrlrtc oorplotols flu tba bodtrrllr

and no othcr dcpoelts arc ff,ud tu assoolattm rltb tbr.

Thi.a grpGotae aG€ma to b€ nost eloecl3l nsl*trl to notbrr

eqrtbcrm spcatcsr gr l.rcvlqrtg (V"rrllt) r but $3 frrc$rrtr

ls s oooo6-protecttng apeclce, *lb t* @ 1r mt

(utontenssn, 19?i') .

Derrdy dcec!,tbcd matcrlal frcn Cttldry Eerbilrt fsstlEl

Istrsnds. ltortenrssn ('tg25, cxg6lp3d clpotmng fn61 CE'Blqf

tlarborrn and Cmpbcll feland, t.ha Drcacnt loorltty (rpprrfn|;ft

f FO mllea $1m of lcoguartc Islarg) e616.dpt cltfidt tb tilo6
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ClrtrtEtlm+ }\utilc1 l*r.drrrot O.a. ltlu obtrlrcf ftnr lDtl-
rrffi tl.a thr Sarne lelsnds, !ha, $r lqql|plqG t|tf
talcrtldefft tsc lnEld, Crilrbrltr ud Surc ftlm0cl dlo
oGGrEFfDg tl 68 frtm (122 notmr) n.th of bmclr frlalr

,etolrt Erlrnfar fe6?

Drqgacllae Oalsarcqp rlrB rttb leg prtmtcr lpilrpifl"
cqnecd of e nocato sf Dlell pt*rr. Brpocltr plrtffi illf.

ryD€ Slnctcar SLoIqE gqlcllpt tlclcte

Ib prtcat oollrattoo imlutea o !iln rllmlcar clrc$r
raletc{l to Sr Etle$t (I}adr).

SSolus QauanrBur trrop.

P[' XIfIr fl&P,5-9

Dtagmflcr LlIr & hf,tml (muy) hG lrllng t[r ffiil
gcrfonettd htta. t! tbc hosrelL Anl toGth psrrrutr

Ietarlal Eralncdl t]fn. *?Of r I rlsclffin agil lr frntrf
ATtb f apctna ryrd 6 fbgnxntcl *T'l9.; I lltnatrl D?tc f!r|p
nt"

Otouf,ettonr Cqltcrtc eptclua ellgFsrlnrtcl;r ffirpfa rltb
noutil id GE Blmoe at thr rdr of la8 rtrb!f!. to0d
lmgtb acuuctl ebmt groetcs oluFrttuF*' lr5 n' Brtr ccl
nletcly tnrrcctrd f brgr orcrlrlElfrg lodff. Oolnr lr
rlsohol rbttc" frbrxfert poor'lt &vcleglCr frrat sf Sr
rcntnl a!,Gc of tho boqt ln vrqt ronll Ebora. IIrIr. ffigtr
mt arret deftllltap bc $ct$rln d.

1,h. rnrl gnrtrrr 1r lf?ccr|fil $r ftrr Lcgr tfftb; |lfrf, Gl



ptac{rd tn the lntor.r,aitt (p1;rTrlrn.B). r'ho tccttr aro

conoplguous ln drlecl rnstgrlal.

Intsmal anetr,gp glmtlsr to tlrat tn StolE luttml (rtlc

Plram, 1963). Two Pollan veatclee. oonad ocqprtgeg I
bunch of spalras unbranched caos$, ?entactes (rctrwt.d) lra
rblte, rtth a very glnal,l nrsrber of neddls[-[r]oilfD apots.

nedtal long!,trdlnsl rnuecles rir{B thtn otnapa; rutnotor
rnueelea rell develop,ed.

Caloarcouo dcpogtte of the bodyrall lartp corlrc frIch
bevo aD ayeragc longth of l.? rffi1 The sealec arr! oloryrtct
lltb oao crd nornlcd urd thc oiher tsndlrU to bc Aolntd
(pl.xllln f tg.5)r and tbey lte ovelrDpfng tn 3he bodyull
rlttr thc rsrrndcd end protGotrrE (pt.ltll, flg.5). In nlormoqilg
atruotura, tb€y ero ompacd of ecvsr:el lrycrg of aulomroul

natcrtsl ;btah folrng r oqpltcatcdl mtrorl" nrtarrinslrll rLtb

thc asalcs, btrt ooounrtng onlt ia vcr1y me1l rolbarst tF
pcrforated buttone rltb rffi lrrrgrtrr Enobg rd tEtsFE
per.fonatlons (pl.xlfl , f19.9). Ayoregt laagtb of t$o hrttor
ls O.l3 EE.

Thc tcntaolce oontrtn
rode (Pl.xllf , flg'|) rblob

ard aFG ucual[f parforatcd

eFG norc alosely eggr€gatcd

tban oleer*rarco

vclit eprllccltr torttfqtal prrqfontrC

harr n rtfFrgt lrngftb of O*5 r
rt tbr strr:lfitc. thcr drgsttc
rt tb brrr of'thc trtrtslt rta

Holot$pt fbe boloty?c and a paraFfP

collcatlon of thr f,rr Zaalaad OocanryrnFhlo

art ldgra! l'l tbt
futttutol llU1lgt6,
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n€r3arkg: At first tt, ras thought tlrat tlre matc lsl
oxamtaad r€FresenLed Eareclr*ans otr S,tolue htltt-s-nl, at tho

ehatrlo of the bodYr the preasnce cf ovenlappfng Bcaltg and

tho Boor}y dcvelopcd tubofeet polnt to an afflnlty rlth
that op€oloe. But tbe prcsont mststrial lrae aonOptouous arrl
tcath, rbllo suoh a:I'€ laaEtng ln $,!gtgg -bgUltonb ea potntd

otrt by Dcndy (rgg6) and afortensen ('1925) r and tbc tblot
glarry buttone sbi.ch oceur 1n grcat nrrrbornc ln 9g hpttorf r$t

alao laoktng frsn tht-s spcolear It nay bo a!'grnA that lrot
of tbG aharaotartstle hrttons ls dne to the gndl atrc of tbr

prcscnt urEtsrlall snd that tbc buttong davclop rlth 8riltbr
hrt suoh oannot ba gatd for thc anat tc.thr sndt oo thc bifl!
of tbsge dlffer'enceg o net Bltcclce ts IFqpcQd. UailoabtClly

thr slrGc loe fls hut_Lon{ ard ![ rqqatuq arr alorcly rcletrC.

Fsntly Fhyllopbonldac Oatorgrcnr t 9o7

$o plryllophun1de are knorn filnm sorrtb of IScr ?'calndt

altburreb four Bp€olea have bcan rsoorded fren thc tcr gcrfard

ooast. A elngle sFesleo le hnre reeordet f,rrm tro Ob;thm

stetlona.

tsqgt+daqtillF $uttoq r e79

Dtagncls: lt6{t1p-stEtd dendro€btrstos rttb e0 t€trlrl
lu tro rlnga. Trrbrfcct dtatrtbllttd oveDlt ovalr tho bodt.

Depoelte altirer aptr.cd tablcs of tr'ragulm aheln rl,?& rmgh

teperced apfurcs or uootb perfcratcd plnlea.
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t?po Specleer 'Ilr{onq LpFglaSntle hutton.

3e+!ad aSWla lgnn ills4tls (fiut ton)

$pmonyery: $ee r &wsr,n, 1965r p.?b.

tfat,enlal Erarrrtocdr stn. A759t 22 spaatmens; gtn.f?6or

2 Bp€c tncne.

frmsrke: All. but one rf the speolmsrs anc smplatcft
oontrastd, BFprffilnate\r U-ehlap€d. total lcngtbr ncuurd
ebout r,trs greatan errrvatru:G of tbc bodf, nmgcs fr6 qg n
to &r nrn. Cc'l-anur Ln aloolrol lfent bncnr patcrlor cod str thc

body gpoylsh-wbtte. Tire tientrolea of tbo crlffid slrolm
asa yellsnlgfr-Ehttc, suppo.rtad 6 a llgbt fell.or btrovcrt.
A {foscrtptlcn of thls BIrGBtc ts Bltm allrrhclnr (nl*noct f963).

I'Io dlfferoncea c&n hc sfcn bctrca tHc speafuinnr tnd

tboeo ftrt--'Tir fncm the Iift f,rrlmd ootstr
Thle Chstii&r Blse nrrs.rrd of ttrc rpcclrl Ls not uncllloatfrl

ta vler of lta largc batlryrotrto !.engG (5-q0t0 fttb@). Er
lqngifgtls 1g ntdasprcad o! tbe l$ce trelard ebclf md elogc.

Ordcn A$PIIMCHINC}TIDJ\

Frm utatlon 
^759 

Gn the Gtrrtben Elrc fprgmtr of r
spaltacttd holcthurlail tr€Fr Facsr€rtd. fhcec rFc fraDrblf
fnagraents of Fathvplqtsr nr.tuns ( ou"a) r rhtch hrr clrurhffi
boen racordsd fncm thc Bay .of Plenty (acc P. GZ )s New Zealand.
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Fmll.y $Ynallaatldae Lud;lgr 10?I{

P allnrulg.tgg lur-tsp ( gara )

Flat,: IIV' flgs.l-}

8ge Ir. 90.

llatcrlal BrsnLmd : S tn. 4759 r fitg6ntto

BtaliDKBr t'hc oolleotton imltdan frregrecntg of prrrtblt

thrcc a1leolmGna sf a spaalcs of i@r and tho Crnuttr

ldttoatc the t the speotse is g. nglae? ($ere). Color d tbc

framcmto ycllsr to rhlte, s.l.tlr bnour lpcto. Tatrol€r ds:
brorn. tbe n:mbene srd dlsF,ost,tlon of, lfpllhc oD tbt bodyrrll

aanot bo detennlvrod.

$aleanscus dcpmlte of tbs bsrlyrell ert srsluslwlt
aplncd tebLee wttb fotrr' asnlg (P!.X!V, f tg'f )' fbc rplrcs rtt
eoEIlo{rad of forlrr rodo, j;lncd ur trc ar [roat ssolgbaFt. Ths

cxtnrotttes of tlre &r'.is a?o Serforat,ed, anrl tha nunbcr mtl

glgc oI' 0b* 1$rf,r.sirt1+&s tg gFrgtl.f rsrlrbtrer ,3oFa |lrsl3

brrtng lxrt ou€ iior{oratl"on Bnd ottrara }uvlng up to rlva sr

rlgfit'Avaragcrldthofthoecdelnaltclso.|Gr
ITnc stcc of, thc tGntslra omtrtn xlrlG:ft rofr {PI.Xff,

ftg.I) r rbtsh lnry bo atnal.ght, olrstrd oF hdt0. lT.tfgl

f€Dgth of tho roda ts O.5 Eo The tcntmlc dlsss co&trfl

crxs€d or stFelgbt r.odg of rn catfr ft dtfForrnt VD. (P1.XIV,

flg, il t thloh havc & evcagp fcqstb d o.O9 rr rlil orlrt

"orf f,sr sell rPlnous lrefrotlma'
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DeeBt,ts sllgFrt dl,ffaroncc6 trffi thG EpaalEGns :;f

.S.glLvp.lotce rleecrtttad ctseritero ln tbtg rclh (B' 90 ) I the

Ifse€nt materlal e.Sllfrl'Gntly belongs to Er gglgg (Sane)"

ttstnLbutlr:Ir At1antlc-Faclf!.4 la ?00-16OO mtFoa,

0ndor APODID,t\

Fantly Chlrtdottdcc Oator8rGnr f 898

thrreo clrir'lclotld gencna ar{t lnm tro|l Ntf Z|llenilr

Eo1Ep-Loncqqe be€treF r{rry tx r.GB Crletrd to th3 glt Zarl.rill oilltr

but o5€s lsa at gblnl{.U-gg Eo€irsobsltr rdl SqShslotr ISIff
hsve beca reccrdsd slao fror tlr lclrndo to tht rffith str ffi
?isgi.rird (Xqrtem€ar 1 9'c9') .

ohlrrdotg nfid w ilry b t|.d!rt dlttl,a8lxlahril 33

f,r llo$a g

| ( p) Dqpoctts lnoludc otgnold hoolre end rhlols, tho rhrolr
gcattctod etrr snnenped lntO lUoed bqryn' . . i j . .

r.o.r..oaorr..oa@

2 (f) Dctnaltr rheols aggrcgrtoat tato ;ryf[lgor Slgpotd!

boohg lacklng o. r l o . r i . . i Gbfr$Lqtr

Sbl3[gegg s€otilsho1tlr t,9frJ

Dlagnaats; Tontaclrs l?t rlth yl} Dttrf of dtSl'trr tbr

tcmlnal l€lp beisg thc laag*at. Drprlt'r ln 3ho lW d

6,-spoEcil thccls oolloctal lnto frptllso glgpgld bob LmltaS,
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but surtcd rods ri.th enlargod elrds nqy bs Prssalrt.

trrye speo Lea: s'H!glEg dtqoql,o.{ 
.:gchsgholLr.

Ghtnldoie oarnle{SilFle- ff,grtonsorr ard gr :tlflEn &iortemerrr

havc bem rGcordcd fnon tlro Aucxlsnd relmds (Nutsrsorr 79?]r}^ )

md ttro f orrnsr speciee te rcstri ctdt to thc afltb3ln trkdlr

of Nsr i:oalavrd.

Thc oollcatton lmludos BGvenal epccltrds of Ir ,elFqlpwll.
Tha tro etrFotee $ry bo dtrttngut;bod at follo6t

1 (A) Colour blaetc vttb nhttc rBotr. DeDoelie rrcroaG t!

radlel nnusolee , . 9e nl&fa FortcnraGtr

2 tf ) Colspr rrhtte tr*rrqxF6nt. flc dcl'sslt! [a radtel 1rrrGt;6

c"r @ilortsnsen

a Eirl$ ota osAlgIgrlg&i ilortus€n

Ylato hIVr f18Fe ?-8

Sh1gtgg&A ggrqlg{gnslE !{ortanacn, 192rat F'J?hr fl.tF.56br 5Cl

Haolng I 19?81 F'285i Da;lbtirr 195Q) P.lt'J'

[rtcrLat Eramlnadr sta Ef Tbr 2i rpcolrorS Star BrStt 9

epelrncnr3 gtn. Bt$tl, t atrl6rotl66:a3 D55r t sltsclnsn

Dcgcrlpt l.:n: AII Gpealncmr fl!'F rtronglf 11o6t1l|6td fA

oolltcrtect, rlrlr a total }cngth varVlrg bctrco l2 r 3d 6! rr

i,robably tiio bodf tes Gylliltrtaal ta llfrn ml tbt to0rl'

length YGEy ranah grcuter than ln fu'o"sft d ret6ltl' In ell

casea but ons thc otonlor cnd of tbc body l! aqrrilotrrt l"6Elngr
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4llmrrotq
Flg"t.
Flg'2.
ItI.5.

PLiT ITY

nftcl (sor), EToF\cdotr dGffi lertore;
q,ilfi$f,qf epqlArnalf lctmr

qrts (srn)
leblca fior th bdtrrll.
no6! f}r tatmlc CfrG,
Bodr frur tmtmlc ttm.

Irqphdstq f,r6f rctrna
Fl8.tl. slgrcfil lostrr.
!19,5' Drolgt{bTol tiltrcb drnorlte.
fl,g.6. Eclr d tctml' rdl.

Ghfrf4otr aprglqmErlr I ctclrn
FlG.?. lrttlalc dqnltr.
Its.C. otlht d turlrr
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tba tcntsolee erc Flnnste, slth oo?en gurltle rf dt.gltsr rhtoh

irroncasc tn leugth t-Dvarrde the errd of tlre tenb*le. The

bodly.rall te c*bllsilellr thtn and trmeinrant, 80 tha? ttt6

nanllal En$soles urd inteotlne Gan cl.eerly be 8€g thrnrgb lt-

T1n ventral. lntornfidil arc nnlced, brrt ttro thntG dmral

lntornsdlt each agrrTr a slrrgle ros of la:pE:e trrcgulsrlt

elneed rtrlte peplllac, *rlch arc qppil:oxfmrtclt sllauhDt

havtng e dlaooten of 0.6-1 .O ffir Tlrose peBlllac etraiflso

affnprgatlme nf up to Gtl' 1O0 rhcols.

In e LL apect mona t trc lntoeiilno ls llsE€d ;lth ccclO

tlctrt8al melerlalr $illprlaing nralaly srngll pcbblar, ilr$ngilt

of n':J,Ir.rsa slrellg end bry;"rroane.

tilltaterl funnels arru ssattortd ln anrll gluetcra tE tha

laft valtral &rnd left Corgal fatSlr*lllr Ihry ffi{t aaLI

(O.13 uEr f.n l*';igttr) nith shor? aialbl and havo a lrlror

ollanlne (pl,xiYriflg.8). A r*erv srrll unrbar ut l-ar8r ft|rtrll5t

tlp to O.8 Ero long, ser€ f,ound sf,c$g thc $or€ nr&afou'n earlltl

fimnals,

Dolrrrolts ta tire b.rtlgcalL cap!'!se sr$ rbcelcr |htGb iill

alrq.re a8arogated lnto iiepllllo. ?ho nhacla am tfpl'8rl d

thoec ffisd ln other {[Slf!$.glf opf'c lco, EaC the'lr d trcotrrt

rangea frm O.O8 to O,8 ilr So dcpocttr eac foccnt ln tbr

rad lal Loggltuallnsl snele a'

Tbc taatgcle dlglte sE Xf dffibls lloru sf voiry cloccly

aggregatcd and colacgtuntly v€ u-aFsn rr.odt, rltlh dltshotf,F

orrely bnaohcd ertronttlra (P[,XIV, f18.7). Sbccc O- to

brackot-sh.rlGal dqptta tr.{t alo fd aorttccO 1r tbr tt|rtml'
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nt6t. AVereSc lcngi [r of ttrr.q tmgaola rorlS og O.lSr lWlI.

Senerksl $ome $1i6trt d lfferF.Dees botuecn tbc strnclmona

desertbed W ltqr-te;r$en and bhosc ln the pnesent oollcotlon

e1pG ?r:rFtls of ogrmeat. ttort€Eeon (t325\ dcrantbcd tha th.d,

peplllno as ''dlfflrcle r.grgrl treape .oo ?-5 ufi ln dlgatolrr

rblle heno tlre Frrptll.ae ecar.ca\r axottod a dlarcSsr of f.O n

i.ls: the eillated fiznnels 1u iionte'rssDt B ne tortel EGi.| eonf,lnol

to the ntd-dnrreal, left C,:nssl af,rrl night Tcsrt&El lnte*adllr

rrhlle ln thry pr"esent spmlmettrl tbcy GGIIo thlud Slt tll tba

laf0 ventral and te ft Corulal tnt'erlrdtl*
H.:qsverr there are gl*Cl r.easons frlF ll'ogardtng tb€ BllEIil

EI,golnr€n3.gtt:re])]3osent!ngc'r@gI}ttrsbsc:sofsuh
eherretere aF the trarwperrent lr,rlyrlrrllr at>tttn€re','neat ctf rheel

paptll,ao, abs€noe of radf&l ,-rrrsoltt doiltnl'eur asd ehaf,"s of tbG

e!.ltntcd funnolg,

Consoquontly tt nFy he staied +.bct tiro puLttoa $f tha

elll ate,! flrnnele ta gui !a rcrtrrbl,el sit s18o tg lhc plre of tbr

rrbael patrrl ll.l.ae .

Dlstrtulrtlonr ile.tcnsGn'a (lgzgl lrtctd r3f ooll.rtdl

frgg Crrnlcy Harbotrl la thc Ausslms Ialsrda rt I C#th of lt5

fatfroo. Tbc rlesont rpcotnou nrG slt taksr trclp th.

Auoklend f elenrla, Ln da.ttlo be uncm, 
"5 

fstbcftts rd f te lltFt

frfp4oqgtr Ld;Lgr | 892

Dlagnorlsr Tmtmlcs f 0. Dtg!.ts 24 il fGb dCoe lullo

vcstelp rtnglc, Caloancsm rtgg of tm ptcecr, thc 14llrlr



'|'l73-
not g$rforatcd r S s lonr*ml6 d epop 1te a!,iqr'rold hoolts, seattercd

op aryen8otl lnto gfflrpg, antl rheele, saaitm0dr never gnoUFd

f.nto ilrii,illao (Clark, 19v-il.

lpgc Spactaer '{BuohgdotE uqgnrroq (I,es<rn} 
"

&get.Et Tlgcbogota ! s FGpp6seri bed ln Her Ecaland bf t;o
gpGstgnp both ,lf whtch sr6 :tctl also tffiGfn fron thc routFt
lelcrrl s. 'ttrey luqy bc dtat!.ngrttslrad aa ellosel

t (e) gEln mootlr, not paplll.etc; rtth mncrcua roettrilO

Atgnold hoOka |tnd gheflg . I o . . . . . . . t o r . t

. I O . ' . . . . .ITSIIp;ElEgpIg (nerfrr')

Z (f ) gfilr psptUatr. Slgnold hookr arrannod lnto 8F{n$f ln

tbO Bapllli3. Shealg Ura3ter'ot1l $t CO;1lttQ r . ' r i I

. . r . r . . . . r 3* goqdlrl El:rt'tengen

@ rlrl8e4frurrlgj!.q (Perlrcr)

0taonWt Soc J)assotlr 'i.963t F.S.

itgtcrlril Eru;,r!-tudl 3',.n. &flJ, 6 8,-'colrrnngl 3tn' D55t 1

opcctmar,

Bc1en3s: The Lar"geot F,:/to.'"son liEg I totsl lcngtb of 7 n

(eontnaoted). All spectn;'ns nFG ltabt brsrn ltr rloohol; and

agr-€e ln all nangaeta u.t ib fir.r d$ssr.lptton glrlen E ISatCntGA

( r ges) arrl Peqann '. t il65) .

Tlre vtvlpnrmc H!)e!o lerr & dqlrr{iglggFtE tl oonlaofr rbmrt thr

oosste of tf or Eaeland, Eno has bocn r.eeur{od f}rfl tbr fEflld!
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Islands (nonAy, l)Q'); i.lortoneGlr, 1)25) sn,l Gonpbell Islrnd

(Hortarean, i)?5). Thc tro pr.csent rooorde, off l{rguarla

Iolantl, tT fattrcrnn md off Csnpt"rell f oland r 1O0 f,athmr rt|tt

of oclsldorrrble Rcof{{irgnryhlo lrnportriltco. ttra el}Golt! f8f
pncvtoue\f unhnovn frirn r.;aorluarle f oland, arul henO tt tf
doftnt tely necrrrilei ibom tl-rnt atpss f cr the filnst tlnr. ll|e

fs du4q!.lnenelg lras uot lrl tlrento hron tahcn fnon brlfl , f,rtbat
nrd tha Bnesent de'pthe of 37-tla fathms tnattoatc that ;hllf

Il dgnodlneqqlg ErrW bc rcrtrtoted to the gholfr lt tr rldc-
apnrad, ospcctallil to thc couth of tfcn 8calsrd.

?noqbcdota {cnC'rt llontsrucn

Plate XIY f1ga.t+-6

T8oohglqtq seg.qg[ i.iontsnrar 19?5t D.!61 1 flgr,62, 65|I

Dawbln, | 95r; r p.b0; Prreortr f 965r D.9.

tratcrlel fixarnlnsd: EtDe D2Or frrgnnt.

Bcnartar the fnagncnt la 9 n tE lcngtrh, owprlrlll tbl
antarlop cltrsrrlty of tbo body. Itlmrterr ll nr !b. nqrth

le olmular, eurroutdcd ry ttn trntaobal erob of rblOb

oarnleg 6-7 paLng of dtgltep thc tcnlnrl Prlr bcllS thc

long;ot. Oolorr tn eloohol lteht DuIDlor ;ltb I rtaftrr

narr'or dankcr prrpto blnd along croh nadlul. tba bodfrrfl
le otooaly paBlllstG. Th. oroall gctlm of tntcrtlnr rmrlntilS

ln tire fragnront ts flllcd rtth ooartl dotrltrl letlrlrlt
rratnlSr shoLl errl brgoroan f,ragmntt.

Dgrustta tn thc bodyrall arl llgno!,d boote (lLnfr ffg.4)
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of avorqg€ lcneth o.ip rgrlr fhcec hooks eFo typtoal of tbar

forrrd ln tlre genus @. ilo rhcela tot'$t forudt lhf
hooks G.ro l,ooeelSr ag{;roflatod, end lle ln gnoups 6f, 5'6 rt tba

basc of the paplllsa tn the trodyrall. Bcrne ero also l0rttcmA

botrcen the paplllnc, Bd are more nulneroua alag ttF redllr

Itrc tentac Ie Flatr.fg and d tg! te oontslo bleoSlS"ghrltd

nods (pI.XIV, ftg,5j of avareagG longth O.O5 mnr ;bt3b hrur

lGsFllr branotrlng ctirta. tjnrlcr hlgh mgntflostl(E1 tbc brnchfil

orrd6 of ths rods rrr\r ss6n to oarry 2-5 ahort, sbrt!9 Drorootlur
(Pl.xtvr f,[9.6).

Tha osrplate e.tracnor of, rhecla ln tlrle filgnant rt ftF|t

lcd to tho lnfererrae that thc frqgsnt rcfctmtad th. Smr
Soollwlrap!,a C1ankr Thla mmottruil,o 8gnrDr oatrlnlng tbr

tpcoloe Sr IEegtE (H6dlng) la Eo far hors ulf frul Pr1tt

Jeo3aon, rrcr smrur rtraleol rnd ta ohermtonlBcd U gorllrtrlf

l;gktng rhce1s ln tna bodltnatto Othrplcr tho 3mlrr ll f.ft
oloaelSr al.llcd to @ Ludrlg, rrd 1r obvloualy dGlvrd

firm that gtnug W loac of rhccXl '
Bsouod.ots thoplt ls vcrt glntlar to Fnoohgdotr dailtfi

Horten66nr as hae bcm plntcd out lEr lortcrorn (f 9A$ lndl

Itedlng (f 9?8), arrl apart fron the ablmor of rbcflt ln thr

forrn66. o;nolee, the tro rrro d lrtlrrgutsbrblc o[ tbo b3ll of

tlretr tcntaolc roda, Sloh a$t rubpmh.0 In !. Ibillt ed

bnanchod ln Le dqdrlr
In thc pncscnt natarlrl tbc tontmlr rdr rse dfflnltrll

bnanohod, and ano tdmtlorl ts ebrpc 6d alrr to tbfr fl$rrd

trg rdortcnaan (fg 251 t rrnd1cl btc Oraortgttoa of Ir &g[tl. fb
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arrrngamt of thc elpgnoilt hoohe ln tbe bod3rrrsU of II IllSElr
thc 1lrlattre alaes cf tire tantnela dtgttet rurd to & lrell!

ertant, tho oolour, {lr.e l{lsrr tt ea1 to tl"r oeo fourul !.n tho

pnce.snt epectmGllr

Thc abncrrcc of rhee}s frou ttre bodyrall does not rDporF

lnportEntr !B l,{ortenne,r :rsn found lnngen epeotrnBna of Ir
gg,glf,jl at gtctent felsnri and Auekland iianbmr ln uhtoh rhoclr

ara aocFeep and tn ono airclmon he founrl only a olngb Srcll

md that rhcal rag atrnmtral ln stnrattryer

Thcnrfora tbe fuaglnont ln thtg oolleottoa tteB b.{E

soetgrcd to the opecJee S! fll$El' Thc oocur:ilnot of Ir' $qdtl
apprortnatoly too mlles norttnrat of Auo3len0 rohad l! r trpth

of ?0-65 fat&qns le r,f, axtnqnt lntcrcatr Dornorly tb' rllool"
?ls loom from lntol'ttcla1 and stiallm looaltttre acr! tll-

llngton, AuEklend anrl at Etaart Igtrldr It |pDor!! thlt 11

$qgfl 18 a ulda-nangtng opcolca tn f,ot gcrlnd rrterr nO rf

bc forud to haYe a rldc dlotrttntlon 6 tbr ehcIt.
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CI.A${J FIIUIIOIDBA

Order CITIAROfDA

I'unlly Ctdepldee Gragrr 1{J?,

the tro Glflsi.t,f {i6rsra nor Eron to ooGE 1r Etaf ratb

of Hcr s.rland lqqy hr$ oqpratad on ttrc baaLs of, tbcl,r frfl+f
tdtoloa.

Pil.trry rdl!,,rles tqpertlgr elade, Cyltndltoel . o . r .

ol. o . ... o. a... or f .o .@

Prtmr.5r nadloiee ooallc or ooalscflr tboryr bGrl rtEr

lrcecnt, Assptsal ptnrr'lrr rtth dlrtal, GIf o o r o I
-..@

SgqtrJat(brlg Clrr* r f 9o7

glngnoals! fsst lot A slulo ndla tbrrrc ln both

entg end lntorsnbs. Pu*sc obltgcr slco t0g|thtr. lrsla
dccpr rcll sapallatcd, rmettul onfiurat edsrllV. SrodIif
tuDeroles of asrp tllc ra ecrobtsul.er tnbrrrtrrt. ADlo|I

ayeta lass th,E * h.d. Itlrsy sglns o/lfdlloell rlatlq
fatnlV snostb. OreI pltaellrs alrgle, not qtrclril,lt|Ce

Scomdarg aplnae flettcndr amcrhat r1ryrr.celof. (ftta' 1q:fr

ensen, t 928).

ltls gous 1; rcprOsmtdl oalt ln ruDatelltlo trra
aoooyrttng to tlor.t€na{m (tgag) rd botb sf thc tno&illdl rlfolc

5 Fanalloulgtt (t. Apssta) a;d tr rt&ttlf,lr lortrarl rtt
hnara frm ttrc lagcllala rcglc of 8mttr Frtcer E t&r
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Falktand rsJ.E'rds to rjepthe of ae. 27O mtFog.

rruetnocldePte BI?-

-

Eaterlal Esa,.t!.nedl Btn. A7tO, t rrtmrE ndlolcr3 8tar

A74ir test fnalp'tent-'r gnd fu$ncnt cf a p'ln;;?f radtolr.

Baarke: The [m tcst fragmente csch oilgrtsc tro lnt|lb
anhrlssral pleteun mil onc of the fragnents otllcr !aft[
lntcrrmb DlgtGe. l-tcth pleoae ane trrrgrdm ry brfrorornE' lbr
toat 1r eBBrortunataly I EB thlc:. Intorab Blatm rlth f"c!I
Ilcrfert€r non-oFentrl,atc pntnrrfr trrbercloog t&r b6o rrta|l
eilootblgr frum thc floon of thc eFGolro lrcfoltt dtllr |UIFF
lnatcll c lrcular, eunlmil.d bgr a oqUrlctr rflg of roroblcle
tuhcrcles. fn the horlrontal euturco ttn aalobtslrrt tnrbrrcllcr

rtpig tqducd t n sl rc, and on oD fFe#nart ttllgr rrc lnlrti
eltogcthGFr se thet tbc nrcotre snt brordl1r ooufilumt. It ll
lrrupnotcdl that tha flegraent rltb coaflumt atolm ls fm lha

admel pctlon of Ure teet, rhlto tb othm firgnrat tl
abltCl' Sscmdar? tubenclpa cnr Ernrour, d ur rtn E
eoroblonlar fuberiolce, and thmc atrrost ffll thc ffito
and adradtal areas of eEBh pl"etc, AtrfirgrGtLy e enla lcdln
firror la prascmt 1u the lnterubr,

tb6 mbc aFE narrio'r (apporlmtGlt 24 of tbc tnt*ub.).
tscnes s1lgbtlt orrnkcn, obXlgur. Ponrs ed Dco-1ntla tcltlF-
atcrl tly s oonr otr lccg ouaplouour rtdgc. fugltrl tobrllr
Lango, ln vorttcal llnstr acrlcl. A mrll f.Sgtll tublolC
ts pnesont, Eodts to, and eborc tbs nrylnrl tubor$lt ol rd
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plate. A srnkGn mcdlan firnor 1s pt:rcocnt ln thc nbr
Tbs tro Br.'*;inr1r raJlolae ar{B 52 rrtr snci hG nn la blslbt

aff both have ttre dtntsl extnsmttlse broken offr hlt lt ls
pnobable that thelr, ''rlglnal bngtb dld not crcssd 65 Er
Dla:reten at nGeK 2.3 lrma ThG shaft Ls etralgltr aglFclrtcly
oyllnrlrteal, gsntiy raperlRg from ttg rnldpotnt tomr{r tbc

dlstal otgranltyr licartrg 12 stretgnt rldgoo, Slsb rnl
bpoken lnto rpinelatc. Tha nl'llcd tltng ls ooncptc&susr ,.6
rm tn dta'rctGn. i'leen and oollen 1.2 EE ln lcagth.

F!!on tha clr;.rrec*,Gr8 of thc taet, ond trFG farttoel$ft
of thc eptrse, tireee fnagn&tt agpoar to bolmg to rriaplloant2

atlvac cf Benus tgtSgg.lg!$lg, ht tbcrc tr taarff[alcnt
ntcrtal to ensb?-e o elieclflo dctcrnlnrtlon. A acprllan
of theee nad l, sli:B w t tb t mc of the uonotgplc gcero Qfppqldrrlr
ahfis that they,lr, uot belry to that genue l lt tha raAlol$
of gr hcnhml &i sntensen ocancety crccd l10 E Lr lragtbr ad
'also theln mlllert nlnga aF; gultc lnoonsptorrous.

If tlre proeent matcnlal dors ln fact rogrosutt Amtlq
ol0rlts, thcn the rangs of dlgtrtbuttm of thrt gcur 1l oon-

eldcrebly onlangod r to lnclsr tbc Antlpoabr Isl^eder rt
depths of ll?--220 fathams (f0U96 mttr). lboncforl th.
gsnua pnobablgr has a atraurlpl"rr. illrtr.t butloa" n tht frrlf
aficl sloile.

OoDluldqtlg Ag;roslr d llcms f 8t5

Dtagnoslar Aptoal gptmc ln sdult rpclrs rl"daail

d'lstal\r to forn a cForn, o! dlac, Oft€o t bml dtao prcc83.
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Oonlqq l-SlqF!.e Pnrsqlqg ttut t
Pl,ate XVr f,18. I

Itgjglegl3g;llg Sfee3*g Hutton, f87dr p.5o6i trortcntimt 19a8t

p,.f 6br PI$ "XII ; f les llC-l 21 LXD( r flg. 17t trfifXf t

f1g.t (,rnn;Iete llst rf rcfelrosea) 3 rrllr lgffiJ D.5:tf

Fcll, 1 )':A t Lr.lF ; Fcll, lg58r D.32.

xatrrrlal Ex{r:ilngd z 23 SJEaln6n8 fpn thc foll'ars

strtlonsi 8t6. Dl?r 5 specftncns; $to' DlSt fA epaLrilr

Bsrartst Tbc tarlgcet cpofiaur ta tbr oollatlo b5 I

horlrontsl d tametsF of f 9 ur ;hlla ffrc stl'srt cftcclrGr I

alnglc lurcnlle, bee a h61ltrntrl dlarct3' d t.g! rrr' Cslog

f! aloobol, teet qlxl Bccosl *I?7 rrdlolrs 0.rt brml DttEf

rdlolce dlrty !tu1tc. tba fangpar spaetrng rFr tnillril d

th. epaelesl snd ln nsat aGtGE tbc arlnery rrrlfol.'r srllt

nnerrout Gpl;oena, partleralarly tbc tubloolo5 mnolld

EESbls.
Of slnolal lntencst le tho rtqgla Jurcnlb rrpooln'

rortcascn (lga6) rocorrcral tba fmt tbet gr @ l| I

bEpood-Iprotstlng BpeslGtr thc obryoo bctry aarntrt oil th'

pontstoile, aovcsod W UhG prlqrqf orel nadlofuc' Ir ssfib6

fnpar trlortcncon ($Atl dsccrlbtd ca g1bE o of hmlrotrl

dlainatcn o.g ruL Alrronttt thr ;Fyoe sf s3 @ r$t

rrffiguc saong ell aoht*olds tn thrt cacb pletr ortrtt rl"d'd

of a g lnglc oBtnc. a !6dtc il elodrr, abqtu.l alilrrr rll

attmhdl to th. trlc tubanolc ...' (Eor*aErG; f92?b)' It'
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$raatnt luvcutle is, of oullrra, aonerlrat largar th8
:iort€lrsdrts maber"tal, and no tnaco of nucfi burtf lcg of rylna
1g cyldart. AII cli tho prlna4r radlples aro lolt fomds ht
trardlr lI.eesmble thone cf tho adul't. I'ho adnplaal rrlnrlrl
arr short and ttr!.cr (pX.XV, llg.lo), a;rBnrorrtmntolt O.75 f tn

aycragc length. r! tire mrbitue the prtrmrlcg ncsh thot8

greatcst lenElth (eu. f "5f m)r and nost asc oltght.ty srrd
ln qn doral dlreottsl. Tbe oral, ::rlnatrleg art Tqt Irodlt
rtdoncd dletalrg ,,F}.]nr, flB.f a), All of tbsc tladtotc Grlltr

eplnee, tlle ttre mbltal -crilnerl.oe harc rbout 6 rborlr of

latgan eplrnas seattered elmg tblr lcagth (ft"ffn flg'lb).
Podlaellarlae ar.G f.qrreasnt 1u gnsll nnbore (te rUFt tom m
tho epGolnson) . TheUr arie d the elobltcaocc tlllpcr lrqpFarGtil'nf

the ganenalie+d f.riln. ThG trat ls rafortmtcfy baoHlnr Dut

lt cm be acan rhst the tubrrcIes tro poorff dcrclotlcd alrylr
otleular oleva,ttcno, rttD uo d tstl-not erolcr. HbG alrrlllt

tlrc tcet le v6qf Ught ba'orn ln colqn. Abwa tbo r$ltrrr tba

plnnrtoo anr unifq.n$ dar.k b\oill r! rlro rnr tho Frt
pntmrles, Ambltal p.ilmrtcc are lt$bt Btlctn fc oot of th.trt

legth, brorrr d tetallg.
Tha l5ara€rrcg of ttla amall rl1mlra brs l.al to I thorcugb

lnvaatlgetloo of thG psr{.stme of currgr rpeolrc ef Sa ffi
tn the oolleott oa, tnt no mfya ;tlrt rlar Ed tt 1r 1!0nd

nenarhatrle that Fclt (pceo. cm,) Ou.Isg scrcml tmrts of

etudy of llcr Scrlanll cohlso0cr.m ba ilulr fouil Gt |rDtclnil
of g,j ppbrqglq bcoodlng y6rlgr la spltr of arnrcbl* tEondb

s Laqga mmrnt of retcrtal of tbet tpcgltnr
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ft le posslble that tbo cnbr1ros are oanrlcd m tbr

penlotms only for s vsqf shont t1ne. Urrfortrmtaltr lor{ga
(rge?a, rga7b) glvus Do lndtoatlon otr tbe ttn of tho tllrt at

rhlah bls metertal $a$ eolleotG{!.

gr rlqbtgoulqm i,:sc prreyl ouc1y lctom to Ftngs frG|l CoeI

Btralt to ll'ovcaux i:t:ralt tn deptbs of |+O-FO frtDml. &!ob

a betgrnotrlo narrii,c Bsr.trtts e rtde dtrtrtt|utttnr ht tctll
t63 pnce€nt tlme *tie Ellcctes sos unEaon frou clrrrbcll ht
tb. Fcr Zcalsnd obatf. The dtsooYor? oI gt urF$of$t ta

lrtltrdra of 5ao$. la raqy inrport$rtr fou tbts ls thc nnt

aontb*.n recor-d for the garD oqloctdaElq tlcb 1g qratr0

ln tbo Indo-east'-' ?t61 f,lG.

Crriler ?rmoptcutrolttra

gglrtly TmoPlrtcLdrrc Agucd,rr |8?2

EeSuSgeFfnnq llortowrnr t gOt

Dlrgnoale: 8pe P.
&qeqttoBlgw egrqtgql4n{ ts (rcrtrnca)

Pl^atc XT, fLg.2

EqhtJntil antFlggus Inerguhsr, f 898r r,5t9t trrrttm, lgObr B.Sgt

Bcnbffi, 1909r g.25, PIJII flg.5.
Hotfo.hlnqg norgg4calqn0lrr Isrtrursr tgSlr P'|53,. Pl.UIo flp.

?-lor Pr"Yrxr f tss.trr 5t ?-f l; Enblrr, l9 ?s., Dr

,flEq#Iea-h-f,nrl,u rrFv?*ae$4a4$p 91"ar5r 1p?fu P.llgt Lnbot I
rht*Tr 1925t D.5723 tlorteaaal, tgtt}r g.25Tt ltlla
1952t p.731 Fell,, 1995r p"lo5.
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Dlagno,s1r, Olobtfcloua p6d toallrrrtrc tlth l-2 latrnl
toGtb to od aldr of ttrc Yal?cae Atltoal tystt rltb offirs x

Lucrt, udrrpsltc clcvttdl, aruanrl Dlrtc emlll artrdo

Irtcrlal Er3lnds 34F, rlpsftcaa rnal fngfntr ffi tho

fo[orlng gtatiocr EtBr /l?Of , 6 apalnnst EtDr t702r I

c6natnm3 8ta. A?Ol+, I BITGoIEG and ttrgmta3 8tilr'lrcDr g

glpcl,nrnsl 8tn t?D6, I spGclntrs rrd fregEcsttf 8tD. ATtIr 2

epcoinanS 8ttrr A?fbr f:r"rencntaS 8t8. A717o f6? cprlru nd

frrgffittr, $tE. AT22t fr.igfntt Strr AT23c 9 sDtolnnt tild

fragnoteg gta. A?tbr 2 EgBrsl*tr" and fragpentrt 8tr. tT27r' t

.IlBlEmS gtno A72a' I gpcolnra rd trsgrcnti sttre AT?9]r I
!ptsts663 Btn L73Ot 2 cfpolnenri 8tn. AZJlllr t EpeolEtrl d
tragfnteS gtu. 1fi81 , Epeotmns otd fnegrmnts3 8ta. A?39r

2 apcolmns ad fmgEonte; 8tn. A?tr0r fleenentgi 8t!. A3r|r ,
alnlolncoa rmd froercnta3 Stn. A7l+5r fg silGalmns ad frtfpntt,
gtg. 1,?$?r fmemnte3 8tn A?t+S, It epealranst 8tn. A79f r 27

cpcotrHnst gta. Dl , ? spclm€nsi gtu. D9r I apcolml 8ta. D55r

& alpcln@t $to. D57t flaengtts'

Ercrbr THc typtoal spslrc! of Brpq4$hfry IgilF
rcalmdlffi berc a bmtaonttl dluetcr renglng ffi 2 n qD t
11$ gnr fhc targcrt Elrcct"tro (fril gto. l7?9) bel e hcil8bt af

6 u, tptscl systcp dlmrtcr of 9 n (M b.d.) r tnd I llt{-

XhG splncc i3c ueuell1r 1lgbt tnc6 tn mloun, rt& thl'tttb

tllsr altbnreb thenc ia B@ varlattm ln oolour of tha aPtncr.



[.f,n rr
sqrqrcrrrr ffi ft3rrr ffi ng?r'
ErlrEctm (maa)s trctprriG drqt+try r.tD.

ftIErrFmS&WMra
ll8. 1r &oilt f|nry rrdl,olr of .Frrftf.
Drrb fb rrbrht ptrur rdtstr of twcllc,
ttg' fc rffI|Grl rry dtob of JErulb,

Fc{|eohtFr norrq;rqil#trn (rctmrm)
!13.2 Aholrrt cplot rlutra (!6. rrrflrmtt1gl rrr

tclt),

Irfqptrf #illntffuf erq6
trg.5 Trlrrr of trtdntrtr Ftrrd,r*tn
tr&t tdrr sf r rloDrGmr lnillcrlldrr
Fltr5 Drnprl,tr ffi tb. rtr sf r tlrrGnt.
flf'6 ttrtarl llctffl f rrhrr d I dl,oDfffi

p|llrgllrrilr.
it8.7 grl![tr!|r lltllr arr clF of Ehttot.

ADDurrlrttmr I, f:' IIt, It, V] omlg D1rtr3 | I t, lt
br 5t Inftrf Dlrtr.
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a l|ili8r nunb|r of slrcolpns hgvp spla.l8 rbloh rllf rort or

rcoc u.tfornlt gr.crr, Tha coran' of tb' tcrt tg alss gubtrct

to aonstdorebtr rartatl,m. Iost epeotruna hrrc I tilt *lob

ts grqrlrh, rttb shadct of g1r.co lD thG EIOIa urtst of, tilrDr

&dlatcnrbgrothlilbavc|ushtbontGot'rltborrf,cr
Elm ilL tbc nrGtn rrrcrs d mbr md lltcs'nblr ht t[

gcncral tbe tmt solsns e!'r dullr 8E OCrlo|rril tltb thr

oolmte r8 otbrr slpLrr of tblc $tnutr

fb. eplort ay;tm of 5O slntnng rrEl cratnrO, rD0 l!

all oro13 1nt en , oourrl r re lnacltl *1lr tbG otbG t-ua

oculr pletae, erpillally ogufrra ltt od IV, trlr rtdrly

r*r.Dt. Tbc mrn te rlrrfll plaoad $ortstonlt 1|l tht Da'!,EGoGtr

Ooo tprolno sC ,7 c hoarlaontal d lmotcr hs aa ebormfl

qrloal ryutc (pl.XV, f,lg'?) ta rhtab oaulap I antl rI tulc

bradlgr lnecrt, rhltr Saltal 5 and oaulan V aF t\tgoC

togtthGlr lytng agatnet motlrer Dlata rhtab ad Jotls thc p6rt-

Ipoot, oonr1g' f la also cf tmual ehepte HortmlE (fgA)

bG callcd attcatlon to aa sbnorqel rPtsd stota llr I tllo|In

sf ?s B b,d. ra thlg crmBlc, galtrl b or ooular Y bdt

dlrtalcd to fo13 tro plrtaa, e srturttoa rscadrrt rlrllr to

that ln tha grcautt epclma.

ID tb amellcgt alpslnrsa of b.d' b3 c; thc ryIna rat

yc&:r ltsht gp3flr, and tha tcat le grcmlgh to tatrr !fg!} 1ad

E€illsllt la tbc r# ad lntcrb3, clsdGst rrryrsl|.|bltc'
I! tbc aploal ryata, all oorrtare tr! craortp and 3br SlEttal

Du}€ at}r aot drralopcd. tt|bca|nlrtlo of tht nlrtr Ir thr

rploal ryata ts slttrglc, thcnc btfag mLy t-g trbcloc tO J
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rlrb Dlrtf. SLr figl@.I Pht lg horc oorrptruom, rd
yt!+rurrt fllrr 3hc ril'rDrootrl Errrr Thr rptml ryrtf, I'r

lrnesr rr rF4)B+ttm ta ttF lermllor (cr. h# h.c.) tbn tt
tr tn f3fft gFeE rpslril (or. 4 b"C.).

1613 alnclca ttt m bo no$$rd 3r tht lrft {}rrm d

th. routbilr Hrr Ecelast ahtlolfr. lortcnra (tg$) rrnctrl

Ia rryrrnrffil4r fFa Gnnbcll faldl, ed Eor1lp (f9e6)

CrccibCt antrrtat fr.il lawrtr!.r frld. trll (f95r) stdl

ltr llnrelcr rt lcf}roil fsltodr d mtt lelnda' !b'
p.ro;at LooalltU rccor6r Go?s teogtor ArcIldr Efinty.

Gqrbrtr Ed antlpode rareffir, rtrro tfic ohsthn trb.r 1r

llrytlhr rrngl1g fiFor e4 fbthonr to f?b f,atbo;. tbo fat$nfa3

Islndlr ruorl lE ngl f,e thc cPaleo.

OrrOG NrcI,BOLTTOIDA

Fall.V Hualaotttldra Agpsll & Ilolonl 1$l$f

Spolgqrrrue tlarEtnsr lg&

Dlegmrt1;s lcat anall to rdlut of orotd mtlfnrt

rldrr pmtg,lonlgrg eboml rtdc lc Tlaltalr crrl eldr rsro G

Ic6 666plg||l0Elt ofiofirrr rolca tnen.l tbr Drr{rtnr frb

311}Dst .totd, tht Doffi trlllr Fmrir of 3gnal ll;;' E6lg5rlttr

Eodcretafgr drrroloPod. tto mtd gsuulrr Eldlllnr ln tb
potgl1tor lntcrab. tl)lcrf, syltn j1tcr"Lo3t lbur gAltrl

po1rrc, gcoltrt plrta Erllagtt r t;dfng to rggp lnto tbr

rrdrepcttf ta drrl,t spld.Erse Ptrlstil Otrrlolr trammt|r
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prrttprt tn I omtl"uaouc glo$ro rbonrllt. frbmlc Xl!t-

folletr, cnmlrto. Ifllta.n prrmat ln tmg rpcolrmsl

rcrorbd! ln cffilla of glorth.

lygt EDcolral lwlnllEr BISqpr H!.lm tdra$.

t!'blr rrmrr:lsblb gtlrs .eonpnbes tF rrtnt epcclclr &
plogut (Ilfnr-lcrarrCr) (ncrlstn t$mttrttr tcfhr tb8

ffiC) fFC tfrr; Eoalr*l ntcrep 1nd Al EgtorESqllg Clrl't
(prtag43 ctrcrrlc, agt stosal;l tbrn fffd tllil Fr;tann

ruatrelfr.
trhO el,lrctt,m ogntd,nr a$rrn rlpcllrr ed ftleffaotr of

Ar lf,l$fif.

AlntmnFr rqltilf (I. uCrrrrae)

Plrr XTTr IVII

IfE-G_bgI!!_ce nccec ltl.at .Edrerde t

--

fn*fgre F€qsil llrrtlnqr f9SOr

ft8r.158-1$3 (coplstc
1952t p.3ri IcIl, 1955r

| 855r PIJfYT ttg.5,
p,rgt3 blontartar rS€r P.fEll
Itct of refcarcrcs) t tbllt
D.tof3 Fel1r lfrJ g.fr,:

Dtrgncla: Pglletno tranovrrccn llod6t tbrn Iryr

Ieterlol Eralndr 7 rylrolls trd frrgrmtr tFa tbl
fol1,srtne rtatlm;l 8ts. f?of I tlq8nntst Stor ,t?tbr tlrenutal

St!. A716 fragments t ot1, Afu|t flrgnmtl Stilo A?t8r I

c1lccl3a6t 8t8. A?l$9r t$ elreolroa md f:regrctsi Stn DbTr 2

cpclmnlrS 8to. DOSI fryatlr



Df.Ail IIt

ffiEIrE(rrffi

dmt rlFct, r[illf fDrrrl tnbrmfrSfua Intctsr
to tH frrlrtu, Iotdl fGglh sf rlpcls fr$ n.

Lc.r Elltrrtr rrprtr eilfry rrc*f vatrrl rcftE+
or.rtrt bcftb d rpr|lr $ rr
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Edilrr,Blt Tba collcetlsn tml$o rcv€a onplct'r rPcclnGna

of thtg rtll-|lon sFml?Bc Colour tn eloohol lar rt Efndt

s3o6r thc le4cot epcotnm to 116 a tn lagthr d tO tr

rldc at ltr brodcct DeFt (at thc Slsl sf tbl ru).

Iblr targc tpcolcao d lffera f,r.ffi tbc othcra !n thc ool-

Iscttm ln sgnc Fcllrcotr. IbG uiloral{lr of thr glrohca lnt-
clop to ttrc pcnlltmG ls sot ec daecly tuDrrdlrtr .t wurll

an| cmoltrornout nrtcd args o& bc rGG (pt*xYlr ft8'l ). llD

thlt rFra lr oom$rc, ad thr allcalnn htE .a eroHl Ycatrrl

al.oo rha vlmrd frot thp pctclor cnf, (PI.XVT, t'ig.g) * ffib

I dcrlatton fipm tb. nmal theFc ad tubolrq|rllttm tr r|F|t
hilt lt ta lntcrcatlqg to notr tbrt thc oEft otber abml
rp3glmn of A3 qGscnp Inca rNr rqrortcdl by FOII (1953) t illd

EErrcovc! tbts Elpolm rac collcotod at ttp Askl8d l6lnnrr3.

T61 apcolrnrn 1lratnGd bgr FclI ls lUustmted tFrc (ft*tYfft

ftgt.ll Z). potntc d pentleulal lntorcat eF ths va!i7 fa$

slrt of thc qrnclncn ( lcngtn 7t rn) e tts bolght ( aS r) r rnd thc

moeptlonally lgllgt gooDotrtB.

Ar Crcgts ta Enom fmn Eal{f potats aburt tbe Seth Irlfid

of iln Ecalad, bnt ts ualnom fm nor*b of Oml Stldtr Dlll
(ig55) ncsot{d tbe eprotcc fr'il tbr Aettatrd frladrr ttrt lltb

torg dnrb,tl rt thc laballlng of the cpcctlo llt hill D'c

rnir6trbp. !'br lrrrcat rocdr rbcr mt dcfloltrly tbrB

4. 3ggg 1; rldc-rmgtng enmg tbc rmthcra lrlrndo of fer
gcland, rnd la slso r,orrr froc tho Cbatba Isleds (pottr f96o).

the Inom brthtt trlc l,tngt (lO-f62 mtraa) ta arllt md

fobeblfr tho gpcolcs l8 tpcsttPtctrd to tbc rtrclf.
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TGf,IT XUIT

{n*tffinp freuf (fffnr.rmrn0r)

Uplmr AEFd upt" rbrt* frlEr gnqDolrrr Eotrl frgth
d rlllrl,n fr Da

I'ccr ltght lrtrril rrlmt. Ertgbt d tpcctnan 36 rf
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Or{an EPAIAFOOIDA

tro frnclt,f.cr r{.thtn thto ordcrl lntly Sfatangldr. Gd

tltly Shtrrstrs)16$, Gtc nil tnon to ossur tn rntm; to

tbo |rdtrtr rn*b of f,sr Ecrlmd. lhry Ery bc dlsttagftthd

.c fsllomr
pctpctalsur Ed la tormrf foalolr} prsnt . . .

;;;;";'";;; ::::rm*
tr|il,It srrtnslcr Cfiry, t8e5, m6. Isrtiltllr f95l

tlo gswer SDqII4rr6 rd @r Fr @ tr

Inr r,aalanil ntctl; El a totd of fl,rc eprclc (frllr 1965)r of

rbioh 11g11c havc rnttl tho lnr.aaat t tro bGc reorcdGd tlc

amtb of fsr zGalsdlr dtboqgb guetq*lr gqftlclD*F lcttril
sil naqoFqgtta nft{EFerqnfate tultcnto occrut DcaD thc

Cbath*l rslanrls (rett, t96o).

(2) Ptaatru fuXlt oover.cd ql tubenolc!. €fg}ensm
(f ) pl^sgtro rtth lergo naEd sras . . . ItrrF{ttlr

ftnetuglrr Olqrr f825

Dtagnoslsr 3mt langol bnoadtl wal ln orrtltrnr rl'tb e

dasp ;1'mg1l gFooror Abor.rl etdc erobcit, bldhr stPrl cld'r flrt.

Ibfrd mba fm dlstlmt pctaLgr tlnoot olacil {tl'rtd'ltr eot

grntrco. porcr of t?mtat mb natl le rognl$' rtnglo t*arr

fploal aygtm ctbolytto, anboentr,rlr rltlr ftur gnl3rl Pslrr
Irdrc1prttc crtcds Dcyud pcatrtlor rrrlrrar rtddA t*o t

I
2
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Conrplfirg6! Iil^atc. Frrlstolc antGrloF; lrbrrn Ddlot.
Stcmm Elprorr, oftrn femrng I d tstlrt brlr rblll €d

6l tubcrolc!. Poctcnlon ed tnrrcatcr outTfqg lreiltrnrt.
Eubrnal farololl onft lncernt. Cotmr Eorit otp l,G3r dst frulDlld.
(nf3rrl lortcmca, f95l).

Efps SSnolaat .UI3gIg,t, Eqroulqql O.t.fullc.

Boar.tr;r lhlc goua eontrtne tbfrbca sPGobrr ril tiF
agrtlt/ FclI (,1955) ha trta!.ncd thc csntat of thc gtEnsr rd
gtvca a ry to r1I knsrn rpcotco, dtrgnos!ry tbroc Eltr rpcatl
ln th6 oaf patrlcPr

Tb€ lpcaat colloottm smta!,n8 onlr fragFaBtar tEfortutdtt
of a llnctce of qoqtsF*rr, probablt oE of tbc ncr; ;lnotra dr-
g€rtbc6 gr FcIt. A lu"gc fregncnt rbtoh tnaldce Dortlor d
tha DostrFolatcral latarmba uldoubtcdly bclnga to SnSg
thoE Fcll. AU sf ths Sugtangrn flagnnte ln tbe ooll,ertilon

havc M Brorletmgtty mslgned to thta sfpclre. Itwtbc l|r-
rmttgatlou tn thc aloa smpled rn;f rbor thrt tnGrrt 1r roa
tbin om tqrtgqtn spGolcs Brcamt tg tbc rilrl

Qgftmnqa thor Ftll

EIgSgC thot Fcll, 1#h D.2r ftp.2t 6J 7t r?.

Dl,*grorlar t 6orm o! lrrtrc urb6!G1u ln croh portcrolrtfif,

lnter.mb. Tubmles laottne fron rntcroh'tanl, lait|rrbr d
tD th€ poetarolatcrel, lrtcrmbo ttre tnbcrsl8r r$l natuiot'dl

to the r1.Oa rltbln tbc petdo, Sttarrrru :or1€{. Derl.frct
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eubmbltal, vlclblc ftffi 63lil. Colmr11. Oocp r"addlah 1tu:Dlc

( lcgc fore). (roltr t965).

Istorlal Bradgodr Fragruntr ffi tlra follwtag strtloct

Etr. flol 3 stDr ?o6l BtD. A7127 8tB. aT z$ll Stne ffb6l 8t8. Dl I

Bsn.Fisl Xut tbrgrlntl rr{' "6rit 
anelll eB{ amt a.t'Ef

rrrmr{ilrr tubcFolsr rnd rFf atmnglt rcLnl!|lat of IIEIf,IUEN

qlltfegl#tq r|oErtencrnr ht thoo 6urot bG Blaod dth g

ar+tfntf, thc lrrynrt flrgncnt (etn' Df) rhg;r t!3 crylctr
qltod. eyrta togptfrrD rttb petlmr at tbt permil E|br tb
pogtcrolatcraL lntanmb of the r fgilt stdr !a rlrg;t aoqfirtr rd

tbcFr f,tvc ooasglouou! tlbcFslea erl sorrltd. Egcnr!3 of llbl

prirscno. of urltc trbGr.olas tn thc postmlrtoral tntcrnbe,

thc elrgolncDa euaot bc ptreod tnto t* lprrl Fclll oa that

elncler laskr rrd tuhcrcIso. Holcvcn, .Sr thpr FcII hc rbd

iZ tuberolcg in that alira, hrt thla mber ls rsthc BolF{t tbo

tbose found ln tbs pr-ssent aatorlsl. fn the boloEnl d gr

^tbg5, tho srtsrolatcral pctel tg 4? m ln bqgthr lhtlr Bbc

oornaapoadlag ptal tn thc tagge Saencnt bea I lmetb of 5O n:

ftus lt is gpsrmd tbet tbls t?egnalt ts of a rprlma $lah

hrat aot yeE ra*hS tbr alsr of apclnna fouil ln lmur
gtglt, md Doaalb$ tb filtt oqrlaat af tubcncla ll thr

IrG tenslatrml latcubr hod not a; yct brG rttelald. (h tbt

othg hrd, tbc fFagtrcntr rlttr lta ecll nnbrr of tobGrclalr

Er5r rqgroaat I firbrld Er !,fgF r .Hl. Ibeslbl.o bfEttdlsrSlsl

botraa tbcsa trs apctc hra bGG dlecuncd qr BrU ($61).

TLc ne8orlal erellebtc docs not allc of a Cof,lattr rn$E to
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tbta F oblcnr hrt lt ls oonaldGrcd

ttxrec fragnants r€prnaaent $. 3hor.

netcrtal ts herc asgtgned.

bc Eorc ffbfY thft
rhlotr epcolco th.

to

to

Dtetrthtlonr The holotgpe rae taka fr'6 Fovcltr gtFrtt

ttr a d6pth of 29-31+ metroe. Thc prcacnt ncoc0r (Amtq Ed

Anttporlcs felande , 2lr-180 fstbotls, I+?frL+ urtr63 Obrths nlltrt

50 fathme, 90 netre) cstabllsb thc $rcc€nsG otr rfptmgt'Cr to

tha caat edt smth of IIcr acalard 1 rlth Sunt!4FEr thor Cdhttrlt

oBourrlnS oD tba Chatban Bloc (Stn. Dl , YI. Ifan 88ts). mll
(tg6o) h11! eleo llecor$€d ttrc prorlooc d flr ql,ttrfry Ililrlruc
il tho Cbrthan Blcc, tlrc apmtce b;lqg taba Fn rcv*rl
ertblbeatbrl stetlors occnplcd uy tbc Ohrthn rrlnda (fgfb)

E-pillt!m.

PamqlFqglf lortcruar l9W

Diqnoo!.al tct largc, abonrl rldc lcr emhtilr Grl rtlr
Gonsrvc, cdgc of tCst ahatpr Potelr ErrForr aet roh ot

oloscd dt stcll1l. Antcnlor ecrtca of snttrlop polrls rdt-
mtary, p€rr r sgnatttnrG totllt;r obl"lterrtad. pil'Std JD

ngtFot, ccerccllf lffitGgr. tbotal cldtr nrort 0F lr'a doarcllr

oorcr.;g jgr lerut non-or6ul"atc frlnmZ tnDerol@r rhtsb |rstl

also 1ur1a€!rt ln thc gctcr'lor lstsmb. Dtnstrotr habarrmlatd

oalgr Fatcrlonllr, Lafu.rn fg'rrl,ng e Brrrtacnt ltPr arytry I

long ard rrarn$r poatcrtor proloagotton. Afdaal qlcta alri3t
ocntral; f6rn. galtel p*cgr f,o pclltptalul fesalolo. EEt>

rnal f,asol.olc dtsttmt ln lurcolla8. (ErtC xsrt{E3{Er f95f} '
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Xypc SDaa lee I tanaraar.at,iil rEult ttuQgFqulata Xortarur

@ palorle (Cfar*)

Earqtlr E'qlojEfs C ldln, 1916, P.l ?l , PL.XI.fV' f tgs.l-:'t l9f 7r

p.?b$r Pl.1h5, ftg.253 Lmbcrt & Ebloly, 1925t n*!El

Clark, 19iq6) P.5BC.

PetgqpTctti peloll{g HctensaDr 1951t P.51 3 Fctlt lfi}' F.8.

Dtegnoelgt Vertrr fcm (oaa or tro) lrrgp prtgert tnbrplor

la tho Fost/arlor rrnllafu'cd lntcrsb.

Ieteirtal Ertnlncd: strr A7u6, nryemt!.

Rsmerpkat $everel fragpsrts of, I s$sotag of @
Frl.e takcu frm statlon A?t]6, tlrqf ar{t ctrpltt.ft rbtt la

GoLmr', ona fr.agncnt l.nolulaa I lrortton of I prtenohtrill
lnbor.nnb, ta ublah tho hrlrmelas arri seattarad |fnq$rlxFlt,

thens bctng {6 la tho arqE}a. srmh a stsll nunbcr 6 UlbGrralca i!

tbt poeterolstslpal. lntwmbs ts c ohapater of 3.. mlgFl,re EbA

slff othor s-?oolas tn tha gGnturr i* g$tftEh€qgnfotAr hsr

asoorqfllng to Hortllrxr, nla thc A"g1ngcct cpcotqt6t o.f 01 ln

amob tubcr.clas ln thc laterat lntcrlhlnotar. Onlmbtrllltr

tban, thcec fi'agnente rGpnasant Er pEtrgg*g.

Dletntbutlon: Clert
unrrtar"lal oolloct€tdt W thc

deptb oi o0. 165 r&ttros.

trFeeanco of Pr eolorlQ tB

( lgt6) dcegllbsd tbn e3r6s1o. ffi
'BrdoEvGfiurtt In Dsss StDcltr tt I
Irsll (196S) furasllY reoonlod ttt*

ficrr i:ealsrd ratss'ar rstlns tbrt tt
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Dangct tb. tfirgll rcgtofn end Bonthrm coutr of thr Sootl

fsl.and tn fr-75 EGtFsa. The BrcsGnt lsGoord, Bountny lrtraillt
l?B fathmo (fog nctnce), frrlther cricrlaa thc toola dhtrtb-
utloa of tbts apcolee.

Iaf fy 8o htsee tartd ao Isubcnt, | 9O5

4arlgaatc orqfr f855

Dtagnoalel tbst of aodsrato rtrc, of remc oop la
clongetc orsld outltae, lw, vcrtar pmtcrt,on. Frntrl a|
fotllfgg a drtp notcb l;l tba antartor md of tbe trctS gcrcp

ta fruSrl asb tn alqgla rogglar scdos. Frtrrlor pdrlc
ocsidcrsbl.lr sbontcr tbs|r thc atcrloFo !hr.G. gcattal IHr{'|f
Lrtqrc-aael faroLols rall dsrelo$r$r r.rdwo6, or lrotln!,
Oloblfarffis pedlocl lctaa oharaotert ltlo, val,vcr tcsclrf,t|'eg 1r

I sfngb teotbl rlts thc elranlng of tbo gmtoon glud a C
8ltig.

ItBa Slrclcr fflgglr SnQslltr Inbco d fiorilD,

Imrll.brr Hontme€a ( I glt ) l!,ntr BGrr@ elpolce Ir thtr
gGE. Fmr apotes hevc a nortbcm d!.rtil,luttm t! tb
Atlrntlo sd Imlflo Ooamo, E*rd tbr.oc r$l tron fr.ot trohtrl
submt$otto LoorllStlg.

Forthcra slnotsar

Dr ftffiljl.lr (OuUm rd f,'ma] Eomrlr, ruro. Obcnl,
South of fotlmd, oect aoart of !{or€b An*lcr rB frp rmth r.
El.orltler l$-trgg rectrsa.
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Er tqnscndl (lglastr) wst soot of leth lntr{.rt

frs Ahslr to tbc mlf of Panmr, ,5-{gOO nctltsr

Dr tfr,ttf-TilI (fgjsafs) Wcrt ooast of, trgltb lnrLcrt
fi.il AhgEe to toutbs.a Call.fornle. tt9o spGclf,ca firil C|lfEOO

natFF.

!. qfr?nl llortmso oagml 8ca ed fttf of lolJop

fO-5tO nctru.

Soutbrns5mlrrr

!. oe'rgm,lr (stmsr) off callo Pcatarulrr Sfitb tfilnrt
?lYln nctraa.

[. nqFalrl (l,gr8alr) ilrgcllrstc rqgtoor I to,-l0r0

ntrca.
It* Icnsupletrn?lp Cls.t forgrrclm fsl'mdr f ro-et5

notncg.

A n apcolac tr dcsollbdl banc, ffin r.el tbr BoGtf

Isledc. Ebos thcnc anr fqu aouthril spmtlrr tfib lsom

tlor tsolatcdl looalltlaar at rlao eFl thc nctbm aDalcr
(creorrt nr .toiqqoill ars Es JelS,lEIgb rbtob oscu? togcthu).
1thle soutbcrn dtatr'lbotlm apga1rrntfy rtrucotr thc rrsul3

of a 6'st-qrtlrf.'{p1ft Clogmailr sa dgtrtBl U Drlf (f96e).

Irolettn rlth rrrcecly r.rCmr6 fadlttlo fc 5n tl;r
rsultdl la ths crdul foruetlm of finc eelErtr rpCltft
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Efl;gtgE ldcntn-t-us DeaP.

Pleta I(Vr ftgs. Y?t Platc InruII'

Iatcr{ll hallodt Fmgpsntr fril thc follorlEg ttrtlcr

srrr A?o]t A?lo3 A712g rTrbi ATr$3 A?fl|l AT5}..

Drsertlfitmr 1ts nntrrlal owlrrlsca ontt flegnats of

th. donael sldc of $rr bdy of rmroxtnatcly org[t spcclnlrr

thc lalgcet fr3l*ncntg arG lllntrpatcd (nt.XVtff ). Tho tilj3

le apfnnragly wotd, lPDrutrnatclgr ?0 m lmg arod 60 Ea broad t

lilr vcntar rfflrtat$ Pctcrlor.
lbc l}rotal mb fonon a desp uotoh, rlt$ tbc Pqlrc ll I

atnglc ecnlcs.

Antcrolrtsrsl pctsts ougbtlt amta, lms 127 il) r lrpltn

(Ir m) , tldcly d lverg€ntr tbc +nglc bctrom tbr! bril'ag IEIFg!-

larst,cfy 9oo. tber ge,tals broodo trraturfl' twrFi! thrlr dlttd

ort!}ffiltlec, rd thev attr atralgbt to elnutr (pr*xvlllr flFr

i s 2). Tberc llrtels tousb tb. rc1l rr'lc6 p*{frctelc," f6rlo1j.
psctsrror Betals rro msrl, lo-lJ n la lmgtD or l/, tb.

lcagtb of thc antrrolatcml, lntals' tbg aFt nultra' illgbtlt

rlnuatl, rfdelf dlrorigsnt (anefc batrs.q thn Glr l0'Oo) '
Broagaa of the affuFtly autcl Dotalsr ml.l Ec|t. s|l

davrlopod btt16o tbcr 13d th. bta[ brt;g thn tntrr{cl
p;tala la Ilril@GC.

Thtpclpctl:roulf,eeololetstwllolt'[otruulngtotb|
rantral erdr antrnlclrr ht trauc;{s tbc fnontrl mtoh. !b'

tetormal fsaololc ls lrcccnt, btt tt! oauFBG oannot bt Ca-

frcmlncd craotlt boaual of tbc flcgErntrry uetcr{tl'



Fir:!* fIIIf

Ulrrt?r qilqstH] reur

Bmrr f,rfotlDlr SGrl rrDrlr lilgth of ntmofrtrnl
1rhb etr rr.

fmr EtttlEr -GS, r.F3t.





-f96e

In r11 oracr rploal Bystar lrnt nlcalng, ht tle5Ectf
dror tbat thcnr enrr probablt ShFc€ gonltal Dscor lhr
ocnlra por.lw errc onler*gcdr to thrt tbry oloa;Igf rremblr
gcnlt|l pcFGOr

Oolsur rbn drlcd Ugtrt Ilgpllab to horry pctrlr ltgbt

lnqllc oF bm-
A frlegnoat, of thc fmntal notob omtalncd tro t'lpr ot

pcdtoellarlrr sd trltral tnlcfcrt.
A ;laglc globlftrma Brillccllrla raa fd. 8hl rtrlvt

trla cnolosed by a thlah ooat of eElnl rtrlob rrtaila doc to th
ugpcr prt of tha strlk. B:,ob valvr tg Foon rloogrtr (O"61 clr
ourrd, arp contelne a l^argc spret fc e poLro gldr rltb G
g,Iprtlac at thc lptnt of thc ralyc (pt.ffVr fil8g .lrr 6). lo

crtderrse of tcralnal tccth tas fmd.
f,rldcartats podlocUsrtar eFC sffirillsr rud rrit Clprntff

atl sf tbc sno ttp, rtth a bFod lcrfltrtsa bldcr *l3b tr
ErsFor at tbc bmor and bcorc rl6cr dtstrllf. !t cdgr of,

gh. blrdc oa31y gr$glms ecrnrttoae (PLXfr ftg'5). fc
loctnto or ofihtorlrbdru prdlocllrllrr rlilt tq|ndr

Thi Arbcf€ct osh brvc r lrnep tealrrl stq$E rqfGt f F
oelcstonc Iarllec (fLXV, flg.}) r rlloh rdlttr tltr I
oatrrel Xnlnt. Dqlorttr la tbt ctar of tbr tnU;a33 rnl
alnrrlc roda ttth a rrlt nsrr of Er.adt (Pl.xrr t!*il. l.h
r.gcr hrrt r a?"?rgl lqtn of O.6 nr d lta rG? olerl|r
rggragatcil, trdilrcn. to tbc foqS!.tr*Ifnl arfr otr tb. trbttfrt
at'4.
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haulst Eht grrlus EFlssltcr lc ohgrmt,rrlrG0 sl thr

fcrtrrnsa llet d ltl tbc dlrgnoals glvm lbovG. Iortrma (f95f)

sttrchco p,arttcular lnpc.trncc to tbc lrrF@o0 of a 3r'tgb

torulnal tootb on the valves o'f tbc globlfaroug fcdlecll,rlllc
tn thts gaus. lbo globtfrroua pcrtlscllerh fM ts tbr

fn-.csmlt aatct'lrl hae Do tcctb, and tbur lt ary bG ltgBd thrt
tihlc opmtoa dca aot bclms ta erlmr $;kg!lq.

E6grve, tbc abenestom of tbc tattr od t'br l[iltmf of

I dlrttnct lrtccnat fagololc olcrl|T ;be; thrt Eillmrtre
rf,sntetuc 

"erit 
oloaoly rmablcc Er SarULfs (mm E! fsr)

aoc $. caErylg (sua*). m thc baela of Shctr olrtrthtlfl
pattorno, trldontetc pcdtocll^erlrc, p talr d t|it ebTnr

sq"tanecn (195f) rcgarda thc tm lrtts. e$solcr ra dlrtlEltt
Ln spltc of a gtatacnt $r Cht (f!et) Shrt tbry s!. ldctlo$.
g. fEmflt has & olqgctr orrl trutr rlth ptelr rdoh rttr

oultrd, eltgbtlt rlmrtr, rbtb Eg f;plgtf h^mr t trt *|lb
Lc br.odlt r.mdrd, rtli pt'elr trloh erl gultr etrdgbt.
Iorptarsa (rglt) notce tht lilra.r 1r wtdcrrbh vrrletln
1l[ alrrp€r md la th. cfiFrB$ of tb lrtelt, lbc lscrnt rpoclcat

tbag, !r.n6 nrot olcalt roletoC to !j ftTrtl&tr bc€cg. of ltr
rlas.tr potalrl ht oa tbo brls of, tbc rtsrotnFr of tht
gLoblfcrouo Dcdlecllartfr tt 1r dl'otlmt'

A rtshcr aatcrtal Day ertrblbb tha rtehl of tb|'B rdbrra
clrctc rltb ou'telntt. f 'do not lngrlat aorcrrl tfrt *IqfFatr
rtrC on. glsblftrr.oua pcdlaollrr'te aa smsb nltclrl o rhloh to

b6r I Errr gaua, bot lf tbr podlarllerle ltlustntd ftru 30

bt tyglad of thtr eg53lca, tbel pr3befr I lfr t3na 3J b
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rrtotc| to momodrto ltr
filc a1',GcG6c A tbtr alnolc! rat tbr Eostt lrlrnlr If

of, Gotrstdonrblo lnG€trcxtt fln tbo rqtogfqDblaal Polnt d
vlcl, rG hrs rfroaY ba tndloatdl.
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DrsfiIg,$r0H

I. Arrchlandt f elandls

f16s robtnororn elleoloc crt Eor Eon fril thr firttlt$
Irlends. tbg aF s

Fa+lgoh laqq BgfrS*Eql.4lqr
Anrt.qr,pu faofrllt
0.enilF. FwldlEtlt
gt?3€${tr,Br laon,l4o*,ilo

rnqffiIf*p ctt@
Qtoluc ilounrtm
QFlrqldata nlm.l
Cb lr.ljlg-tg qgrElgfeml a

Ilqqbglptq $ngdllclr
Irbc orlt ffi rcord tn thc Sovc llet la tht rUr rpcalr|t

gtqlur tlgggg, Of all thc rqrtb;ra lrlafi d tror Ecrlmdt

tbt Amtlsilt lrlradr sr. ttrr hcst boar od tbur tbrtr
coltao{ss fsrna haa bo rcll rtdtci.

2. Gmgbcl,l lal^rnd

FEsr cpclca Ery ngr bG llItd ftr Omlbff Irht.

Eu$?ohlro goqq+*c*rtl|1lt
q$!rr bevlastlr
LtqFldrm+ Irgllaolfr
f,toqhodcte Ouilllamla
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Itroo..hodote dtuqtFt.qornl.f, ls I ffit r(m$! for thlr 1|lG0r

Ar cg1 br ecGl r11 of thc Orrybdt frlnd rpeofct Gt rlro
Inom S€f, tbc Auoklend frlsrdt. fhtl 1r to bf r*p||tcdr fl
3hs ttlandr cnc not prtteirfarlt fer e9ct, both atmdtlg I
Gba Orfbrll Pbtrrur It lr probebb thrt noet of 3br qnrtr
11rt.! !F th. lsltd lrlmile rill ulttmtcft br rroo!.ld

rlro ffi Carybrl1 trlrd,

5, EcnQT lrlril;
Dlvc apcslcr rrr n{il tnon fril tbta gloqD of nll

lelada.
Mnwgc,qrqlgltil
tnrtow{ur rvtns
$ffiru! rD.

Etorq r$lf,lrtua

FrIquHq .Glslrlsl
Efp+rntl,f tltlgPle

Of ttrc lbaro, rll blrt nqUqohfmf mqtrmllpffa) r|lr
ruf rasor{r. Iuab I mbrl of nrr rroor6r lr rlDrat'llr rl
thr filrnr of thr Dolntr rd Antlprilr rrtrdr brr rrlcrtrrf

"rtT ltttb rttmtlsu uD to tbr pmrat tlfr

b' rntlndo rrtndr
tmf rD1gt ra t1'!l teotn fFor tb. Antlll€cil lelnfrr

II€lItlfFA aq,*t+tlrqllm
qPntlnlqr rPr

eqattrnf4prr rD.

s&, b[ip"tfrFltr
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Alf of tbe eborvc spGolos eri nrt leootdg. ?hr ll}aomaf

thc nagcllrnlo olderld gmus Arntrpoldarft ln thts fannr

of gotlnrlrr lntrpst.

5. tlroguub lrlmd
thc tblnrl llrt for ltmgrnnlr frlsd troil tmtdrr rlr

rlnclcft
Eq$$fohlsel qw;tf qrl m4r qq

&gfgf tn.ttnotl.sua

Prlld gulqfqr qrqoUprf, a#[g

9qru'n bncVlt{?F"ttr

@qaophorrgqll
Iqnahpdotq tnpralmmE

fto spaolecp nrnc$t pcglqe mtmr}lour cd 4leiFoqJ!ilq

@r r$l nr; rroorcatr for th rnlr of Irl$LrlC lrlnil"
Tbc trr rmlrnil Ooraogrwhfo trpGdlttm to Irsrttf

fslaao mrlt ln fD65 dlroorcma! nctb ef lrlgr}1r lrlrd rl

nnbrrr of bt$ lDotrr nq$ng l}or rtcrgr, rlmrt flmrfr'
It:r nountr to nor.r gmtlf tloptng mrfi6tr1 rd tlrtaf ||
lcrr 3bm loo frthca, r|rc fg|sd oE E rlro$ ocnttnmr
eirbeptnr rtdgr rlrtng to tOO to lr0o frtbru f;r r bottil
on rrb rlctr sf, erooo to Srooo frthnrr (urnc, plr|. n.).
Of Coqfilc tbc rll.etrmi of tbla rt@c lrtd ttr lcntr ril
plmrolca tr of 6lrat lntcm.tr rl fioh rtrrrohrFfr s tbor
povtCr tdcrt talrpln3 !t€tm* fil. brnfhtr rnrrlf ilLb r|f
bo rrlrybatblol enabltle thr tc hrrr Wlfr I rl€o Ctrtlthlfcr
Durtag trhtr ortrdltlsn, rwcrrl qnotamr of @
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rnbrrrrlq rorc roooverrd fron e ehellor nount, rgllnffiInatcly

f gO mller In$ of Haogrruta frlnrd. AB hat bcur notc0r thta lr
lho soat eoutlttrn looelt$ knom fory eo;r alrmt;o of @t
a1il tho tatd aprolral htth,€r.to rnFGGor{rC fron noG tbr

Aucllrno, Oqltollr Eountrr .f,nttfpdcr md Cbrtbr lrlrdlrt
rn rcgrr{cd tr brylng I rratrlotrd dtatnlHrtlon rbout thr

rmtbrra ooart of Hcr rcelmdr Ihlr tr ecptdnft not thr

clrc, rnn rtth I b|3mrtrLo rGSt a 78-Dho nctlFoer lt rull br

as;rrn.d tbet thls O*s{Jrgotrotlng ggcotra rltl bo trlo flr
otbrn eotrthrrn looa!'ltlca, orrpotefll| on thr Olpbrll Plr|lno

Enfl[dgr of thtc nmly dlnorucd ntdgr rlso nlilrttrtil
r ra.€rmtnstlon d thc n|lattoarblF of thr cohlltilra frEr
of urguutc Islrrd. lbFrr of t&c fitrr tptclm llttri lor
ItaogUgtc Ttsland rr'{r elso Eaon fFil Brr Efrlsal olrrtrl rrtrt|r
Ihrrrilchlnm BwEflnUWlm hu I prlffu lrlrrl rtrgr, d
thrra orn rohlruc ! t16r Ofrtr.lhtloa lr a n)u sf thr

Dlraftmr lwtrnmn ( f 9$) eocounte lbr thr pln{Hr of Xr

ryUar+oefeFil,llt nretl Hmqurrtr latrd tthnoqth tb! FEIDGI c3

Dclqgts lrrtrre r If rry br r!8Brd Sbrt th| tl.tnill'd'irf fl
rmH tr'd to oerr larrrrc ry ftil th rnqprrtr rfluil
rgton rethrn thu tms{r l3r ln rtrtob otrt I lrrtr rboild

harr to onplatcft obounrvtgrtr fntrrotlor bcfcr lt tr rDIt

to rrrb lrgqumL Xrlmdr lnrt tbcrr Ir rplntirntt|t !o rntllrnr
to tdllcrtr tbrt tb. rrrtprlnddllfi brr bt mufot
tbmgbml frrtlrry tlme, and I rrr1l nrcrttlqf fr tH Glff
rttb thr attendmt oantrr surnrnta rfg[t mrbb lrttrf
tpnrp6.1, ioroa! tbr rrlrltrclf rbuf 1lD brtilil tic ffi'f

.
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Plrtcm md Mroqurrpla frlnd. Ia guylrort of tbb mgtlrrtlon,
tfnfry (f9eb) hrr rrldaor to auggcet tbrt tb. Bul Aurtnltu
murnut dld not olpnrtr rntll ttrr lrtr pllooan. tfnll8
(lgEt) rtatre thst ttro Ersf Artrrllrn Orrrnrnt (taCrtbrre rltb
thc Bsrt Crrp ourut of f,or sorfad) " Err boallrr of rrtrr!
lovlng pslauda la th. rretcln touth PHtf,ll . o o llrob$llr
tbrlp ctemgttr rd oouFlos .reltd udrr {ltffcnrnt oltlrtto
nrgluila. Ar tbr Eut ^Auttrrlln Orrrrcat lsflngcr uDc lhc
rrst..rtni-drtft to I vrry!,ng 6rgnce, rqt vartation I! tbr
Iert fustrrllm Currrnt rqrld natur.ellt balr lcrc rf(Lct il tbr
rrst-rtnd-0rtftr nnd suob Looal ycrlrtlcrr r! Ert rrllc rbotld
brvt omc lnflucnm G th; ourrnrnt filsr bctnra tb Oqlbrf!
Pletear and thr vtolntty of loguarlr frland, rnd luoh E
lnflunoo Eqf cnablc tgnport of plmficto lr1l7a1 ffi tgt
to rut.

If rry rltrmrtlrrlt bc atlrtulrtrd tbrf ;lth I tmn
brtlrurtrlo lngc of ro-S rrtrrr Ir loqlrrrfqFtn rrt brr
rtahr0 nnqrnrtr la1rnd tsl ufcmttu ralolt p16ger rblch r;t
nof laon to rrbl. 8uS I ntbod of mbtc,vlng dllrtrlhtlm
tr tdmd tha onll otr opa to @ tqFrqlsiql{rr rblsb L
r ttttDsour rplrr, bt bar I brlFrtrtc ragr f o-tIo
nrtmtr Flu4gqrofll rrFonrr'lilll 1r tnonr fril lEerlr
trln0r rd lr rcc0rd (rf tU rcr dEqbt) frc 8fffirt lrlcdr
F|tr S|rlsrd. fim{ Frrillrqtfr !r rlto tnm tril lr$rrlf
rsldd md Fc Eralerdr rnd 1r ;tdcDrd lr tbr rmtbun
ielandtr lctcnrm (f9e5) aoomtr fe thc lp'Cfsor of trhrer

tro apootot at Imqueptr r. bofng eur to tbrtr tlrarpct G
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florttng rlgm, e throly tbl,oh bel rcorlvi[ oonqldrmblr

nrDrpnt fnor thc obrlvetiona of rortrnrcn ({le5t f g!t} rd
trll (r 962) .

flrqhrtFror ntio4eqgnm te osDtrl{Etft G rqlffo rtrnolml

but prlrtril tp,Flcr of thr sGr Barar ta Dol.lmrt tllr1.!fiflar}
\r

d Ir f.t4m+4lrl (Ic"trma) Gf bm tltt tttt !Grld{i,

4cfq eqt-Sctloqf, tr not Inon fr'il trr rmtHln t'0,,

(rSoUmlo) mttm of Eruth lncloel Srbl trt' (htrprtfm)
rd Imgnrrtr lrled. Tho dlotrlhrtloo of thll rtrtsllr
erCcntasy rpootcs ;tth I bettVutrlo ragr d t5-f0&\i;f5a;
mat batc bcm cohlayrd bg aprcrdhg eototr thr drO til
floori,, ud 8r q$fngtfarrq abqrld br fnnl! !n rrrml mbutnrflr
looatr!,tlcgr

Aftcn thts Fffiittlatlm of tha |cbLnolDs tUr of

Iesqurrltr laldl, tbr ooaolclm or bf drrn tbrl tm ffi
of Inqurnlr ltlen0 dorr ta fut bmr r qlr$ml rrldtmrblf
to thrt of xn tral"md ffid tbc CGpbrff Plrtmrr lbgtr 1r

rlro e tnell drlrer otr aCatn Gd lfl ffitllltlr tttb tb.
Aatflrtlo GEt Eorrrcn, onll rtr rtnolol rrl balry folp
;tdmr6 bm.. fltb I ts1cr nrbrl of rgrotml r tslrl Cetltrft|

ntt;.n tturtd ren|1 fh. ttr r{dfflo(!I, fit$er0r ro8r

lrLll tsr fb f,rr Elrld Olrasttl]tlc fntfmf ltn ro
In$uilr Irlmd brvt aot rr yrt bG Cfictt*lr ht t|ry
lmldr rprclor of f,qrrrrlt ril $hfqffilt ot tnercr g$g!|
rt lrot 1r l1lrll to br

trprntr Prtfto (lrtt,
r dtfl,vrtlvr ol tm rClnnt
!ct!r cnr) q ;
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6. srlrttm$tps of tb. sotrtham lrhn0l lbnt.
Thc tarmel llrt rhloh follora laoluilr rll oohlnorts

lDcolrr honr frfm thr touthcla lrl"rndr, and tbrlr dl.rtrtb-
utlonr

rbffitrtlonr rDlaf.dr t.9t) frr lcrlmd lorrtl Ap

Arnll.Gl! frlradrl O't Orptrll felmdr3 l.r Eilut1r frl,nilrl
AntlDrr rnt$oam frludr' I.rntgurlllc lolndr! IT.r lrlrllmle
rutc of tqrth Arolcl.

Pr+lCrpFlmq nwFoqcaladlrt t'E.r Arr O.r B.r lstrl lr

ffiffiJ,';: ,o;;.
ry nlorrt il.8.r Brr AErtlrllrr
Brfqecte .ggg!C$l3, Dr

ottqtol.fr!1| nnlnqlu tr"g. r f ro dl|r rtr of rr
4qqftgf,l{|rlg rpr lntlDrr rlSr
Stolt{! roqFrtur A. r Br

slfFrafifini rqntqql0qt A.r O.r hurr trl&lr; fn
rllil ilRE of Ie

qf Ftll0Ftf: f.Er r fr O.r lalll).r fr

ryilqftryrtr.t. I Ar

Fltg4+nfqll? p+orqlt$ftf tr,t. r Il
flhtrt*iltf, S+qlrernrlC l"
Onfl$glr a[fn tr.E. r f, 

;

El.pqhqeqll cpqg{tn+ftf r.8.1r A. r Or

qruoqodott {SUl f,8. r f oO rllu I; d le
lhrn {6 rDcrt;r e|t ror br pradl€ fior tbr rntb,ca

lrLrndr.
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ry f[, thr no8t rtdcprcd of, thee rrnotca t9 @

, rblsh ls hnm fru Itil uctlcd and rll of thr

louth.tn lrlenda. !E[E bgrY.LQ?ntts !s brill tl|ron r11

looelltl€ bnrt tbf Bouty rrlurdr, rnd tt ta cryt|ctdl thrt 3b'

rpoolos rleo ooorll thmh
Elcum of tbc f6 rlroolcs rro cber0 rlth 3b lft IclGd

anlnlrad r Glcg\r, thm, th. rtetmct nadr F tall (f95t)

lrlrrt tb. rohl,nodum fcm of t&csc trtdg 1g AGIYIA frn G

rsarblaep of qrclm 6noa to alr pcte of tb. ttr sr|ld

Dlrt 16 iloclvge 4rlc rqport frc oat prrrnt bilfdfp oil

tbc cchlnoroa fetnrr
r1hGto g'it fcn6r rndcclo lpclc, rltbough ont gtm'f'+rr

@, her bcrn trlra trm tbr 8nero lrlrodrr rd

Dotslb$ tht taao rpmlc oo$ffi; !e emtbg'n lrt trnla!.

Elclqrnts brom rlao ftso th. rrgcllmtc rcglu ffi.a tnr
nmcly @ cD: and ltpfue Stpntlgqr. ft lrtto'
rlnsl;g 111 rles tnsilr fril er.rbr lfid, lntrFottoro fmertratff

tb rut dill.drtfg bo oontrtbut d notbtng et thr p|rror dry

gpfoltr:lo lclrcl ts tho abtnoroea frlrr of tbl routhrr trlmllr
oil, t||l &.fldtd, ht tlrr alr ublbltdt loocl tlfiluEot 1rr

rtSllrblm oonttmltf cilg tbc fnnr of tb.f. trlnfirr
lt tbo l1l]rt of thr gmn, tbc ldlnror tr aufft3 rttol3r,
aryeirrl elmls of tb rcrlrd-lrbrbttlEg bolotbuls l|n*r

@r fllrqgf,drTnr rd Offiet rd tbr.sl.Eofd Errs-
q$lqf bflry dletr'lhtdl abqrt the cuhtrrrrtto rr3ls of tb
tartbrlut EflIDbcr.fr frlr !,aflurnr lrr lNrf?fFr glr|tl|f

ovcrrhctrrd 5r thrt d tbr Eu.r tldrrBurd f|lttDrl'lor lillr
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Pmlflo ed Coaronollta 3lmrE Bmh rr Fochodstt- Cbffllotr"
Sntrnqtrr FrrFtgttr, DtICG;I r md lbolut, rhlrb hmr

cmtrl,ht l! rlsbt aDoctce to tbc f,@r.
fh. hota brtbUuctrlo tolmoocg of thr rlnotce brr

oucldorO aeblp tbr to eoh!,evc I rldr f lrtrlhttr tfthfrf
rP!ccru!!. to ilrtft tE r prlrgto lrnel rtagt. tlorr rpol,rr
rhtob rt! not locl ltc rilcqre lrtors alf oc6lt fffil
lfvfng o brm rlc*rrd ad qr brrc rdlrcl Sbotr dtrtrtDotlo
ln G qllplaltulo Ftt[qr'r.

Afhr l fcllatnalf rrstaatlm of tbc frtcuc fi.il tbr
Gcltuctt Platcm, Fcll (pella. csl.) brrr adr tbc follsrtB
strtacnt aDgt tbGr otr tho gmoFa talrn"

'Tp6 etetloa D85 (r+9o59r8., f ?oor'tt, llp frtba), tb.
rtrrlocosa tcto lrrldo, rfst tlr gmlr rf,rcf1r ItoE lror
tbr f,cr Ecalo! Pbtrm, Llthocm ril @ e ;lilEf fr
Asta|olfn mt rf,wroullt morocl tla lnNrtrrlrlr. lllsg
ts rqprnfatd tr r clnolcr, robabrr DCr, bgt nlrtrf to

&+ nfqhFr llcber. fb gGane emlrl.cr flrr tlon rnetrrr
rll taflg{E!fftfls forrr lblr lr th. ff.rrt rrcC d t!.
Smr to$[ d tbr tnr3loe, tb ol[r rthr ffi rfrile
ooourtlns ln Jryn lJ,thon ret Do rrrfrrtel rr rl0dt CfF
trthttt tn tb ntart PrtfLo, adl not r@ I Jot
odlr0 Islmrelr clcat la 3bo fa 3ce1ad fm.

"Gryrrtr tr a lrryp Sarp rttb nffiqlr FqpFrrctrtilr
Ir all oo.rs. ?br siialea tdrcn tlon steGlor D85 br not f3
bctn l0mtlfldr hrt 13 la olaer thrt 13 ta aot olorrlfr lrhftr!
to tbe oap otb loon lmthsrn fonrr Sl qllrenlFlr
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atfhc ooll.otlm alos fsldca fr.il 8trt16 D52 (EePOgtS.r

f 58o5otB., f oo fctio) r rpccloa of SgLSlCf (r*t.) r rgr3'Gtft
Fls Thle gFG oqnrlrcg eplrorLctclt eO spclcar rtt
FrDrratrtlrca 1l rl1 !G!!o Tbc frrat qrcctre tr onlt thr

arocd to br rooor0rll fFr thc fF E6Id rrrrt ttc frrlr
Ld16tiftcltton g1al rrtrtlonbtF bavt !d tct bn drtGrll|Crr

lN, thq tt tlrtbc radorc tE frw of lutnllrt
Irilo*nfflo d cecpoil,tta rlnatr eatrlhtlng to tb.
f,nur of th. lral, rttb rnhntmtl,c d Artscttc clIIE
brlrg rmly cruEtcrdL

7. lhc Ctrtl- tlr. !d Ohlbr f.lrrfrr
tt 1| hcr la0d.O ta rtsr r Erl'rtr oq|.lfael Dom

tD. .D.lf tnar of tb. cb.!,b'| lrldt d thr t]ril of tb
arst rr Pbt c. Arth4b mt etdcttl rlrurt tr th rnir
allro8tn, . F.Yltd tanl ttrt ta f![cld lt!| tb ct|ln
Itrrr lbr tlat b b.e c tllnlt offirhd U trff (fgt0lt

I d !b Ett r (gtrot colLcttE ad 3.r4Q. bt d tb
rlntr ltlt O tcc lrc.Lat *loE btEl|t rlrtlcr rltl llr
o+Oto oG Fqoit..[te lg"|o.lsll.l a otllgt$r
Slcf, ur tah ffi t.E.ort. ttrtto lt (p drr).

lrtErrtrlc ng[ ct 81tG lli !.tac. lDF tltltor
t.!.r Ii trlrnll 8.If.1 rmthra lttnfa oC lr Ertldo

gfrl,qpmar{r gEtffil (s5b r.)
ruryetchfiFn *ffitrA (ro-foe r') r'3.r I.Ir'
Mffarqil (o{t$n}
M lqefrt{F (r?o-eilo !.) Er!.flo
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.prrlFFnrtta ql.tttqbcnulttl (A80-60o l.) fi|rtillh.
Erlqrgltr glnnnl ft>gn r.) lafiscljltpblflL
Enrtwrn qltfrrl4m (l*'ft1 r.) f,.8"

$nqtqm 3bflE (ry r.) !.8.r S'tr.
fcflnpaqp#'r hlrrrfdr (5o-'f F r") tr.Z. r Atfct|t
Efptqdsitii lmqtd.qttr (6-??o r.) l.Z.
Erttrffittrr er+{F{ (eoo-t6og r.) Oereo1ttr
ItlDqilla +tsotlqr (So-1 nA !.) fdodrr?f,trml,Clct

tnffilc
lglffrffr posfn (foHo r.) c'{r@ollts
Bqqleoltil riltll| (cr, rg8o r") Pnlf,lo
trqFqqs 1[gilgggf (trfo-lam r.] Cnryoil.ftil.

Of tfic rbrc rpclrrp gll rFo IFobSlt Fcn|arlltrf oGf tfr
rr Ecrenil lrlllnor rrths{ilF ofitqa$aFa,r mFrpor L bn
ro fg' g.il 3gt r rrTfa ;odr ltr $oilq|olltr rt rISIp

1rfugsl,flc tnltmce rrr r@In nflrctrf Ir tb n
of, t[. Obrtb ltrr, rt rt ts In tbc er]lrlr W frr!"d lAl'rf
roil.traitar fma.

tb. t'btnomr etr tJre onrtbs lrlndr tDlrrlra Fr
bm llded !t rrlf (1960) S ro fiu"ther ra$ttf"oil tr tbrt
IEr bilr tO tlr. bru dllccyursil. 

'frr] 
otr |iltr eHrm

roctef ficr 3h. Obr0br lglsrde [l lrff (fgf0lr nrrl1r

tFrtrutur EISEr Svtcblmr cblgrot3oflrr qhlr|as*+ ltp, cl
mrs lncrlCqttq, r.rro rlso locrn frcn tbr ter lrrl,rf rrllld.

ft ts rleo lstrbl.c tbrt -bftfiE f,ilr. F(il,IE? E(| {lF
qF?lffattrr aqr rtdll1n.ad srorg tbc santbua lrtmilr d l|n
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Zca[md, wblle tlre rrartrdcr d thc BtrtGGtE ttstod for tht

smtbGt'n telandr (pCOS 1 rf.'t untnorn frm tBe Obatbn

Islanilr. Fotl (tf6O) ba alncedy rotntatl sut tbe rgrcattalll
frm Ealend eheru3tr of tbt Ghstbril feht*lt sbrlf r&lnocerr

fmm, r6d rrogarda tb. rr.rrr tt pct of tbt OooI gfft't mb-

ragtm (betreon 5EQl. Gd 11608.).

Tbc rborl eonstdcratlonr tndloetc thr3 rbltrt til fm|r
of bot[ tbc chrths rrlandr rd 3bc aatbara lrlde rnr of

tr; I;nlrnd Etrarastc, thry ril tbamlm dtttt llrtr Saltlrt
roth*:n lc!'and slpclcs lrla DCIltlrrGI n Ir rdhrta trfi
Ecrled, srd a dlrttmt nclattochlll rrlato brtrca tbt Inr
of thcc tro elrosa (acr Hl*urr) r t rbilil.onsblp EGaIInIl'|il U
thrt botrccn tbG eohlnor1trrrlr of th. Ooot ttrllt rqln rrd

thoac oI thc Ohrtbs leleudrr
It nryr thorof,trG bc lnfarrrd tbrt tl5 C@t ftiltt rcDLmf|Cr

fa|lar dlffcra ln rsr lryrsp3si nrtlpota prn ttrrt of tts
r1gthorn 5rcrt of tbe Emtb frlnd, rd thftt Clff*rGocl rlrt

dtrourod ol.rwbrrg (D. 345) .
lbr dlffercmrs bctrm tbo frur of tbf ntua

lrhadr ad tfrc Chetbnr falmds Eqf Dc drr to tbt tntclrttt[|
at tb. Aeilrate. Dsn,t5r Trmgb. thlr tlorrSb d blrlc
lsrtbu$o nlgratloq sf otcnobrtblc rpeclct *f 3b fry rd
rlttldr lclaaffi rnd tbc cqsrll Plrtm, ult Itrub
!n bcpljl to rlnelct, trnb rr @.1Ere (*fcf lI I

fnlaglc lrrtrl atrgr) mf gg, F.qrlfrEtlt (*fO Inlr}ltl
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rcrlqrdr). ft Ery bc rrlleotad, iltcraforc, thut otbcr

amtbcrn taland Fpalot rblsh posaoaa polryto lrnal ategoct

CIt Gm dhflic to r.eftr d tcod, rlll bc fmd rt tbt Ohrthn
felrndr,
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I,IIERXHIEB C @

cLAnK, E.L. I tgo?. tbo rpoaqNs bolothnrtso (a mwb of

tbt rystlttilao aa0 l{dgdldr3) "

Bgrl. S5; P'l-23f r Pb.l-15.

-] 

tgf6. .trdervouf orr*llltcrn ltsftrblr E'rttlr

statr ilxt ffitblE3. &!stq. gtqt, ftlf? td offirr

lgEgd[Gf ru[f-F.S..Eql'F |re 12, Et lf$ D!r'

€ 1y?jt Eba mhlnoilcrn fnaa d 8frf,h lfil'cr. tnq .F

rt?lom Iu3or t'r W.WI5lr 5 Pl!'

*) fgq6. l3lr.r 6tlsoalcnn frrnr of Ault1qltt lte 86l'

Iloalrtf6l rnil ontgl^1. cag|cntr Tr-t- !r!b sL. #,

5ST !F.

DAwBrF, fl,H.; 195o, A gutdc !o tbo boldhcrtma of [.il EerlGtl.

SEggIEg ItI (f)r Pp.J5'trlr plr'f'4'
l

ffircglAm, E* tgtr?. gballc ret€F hotothlrl6 rtsil tbr g-o

6c ll*tnm rud ailJacat ratGri;

A Gn 44 nry,5{r51 t fttP.f-5;
Dgtrffi, A.r rsg6, oDrnrtloar lrD tbc holotFla. !f &n rrrllL

3- LIF"L SoE-, (g.oo,,l.) 261 9p'.*42s alr't-?'

ffiilurt Ae a EIuDr'Et E" 190?' 8sm ddllttils to w Hl*|r

of Gtrr Ee; Zcaland bolotbgl^osnr ilr I'ln*,#l

l0r D8.95-12h Dtn.l {-1br

EruI[r s.r 19g'],. ttDen tggg solti'nglf lnf'Yffint fr'tnr

Ertlr f- Iqolfi-l 15t DF. r-fi,. t'l tcrtflsn'

--.-r igz1. EolEtburloo. E*rtfF.FocI-, nocnlf,i qf tb
s {tqF {ntqEttq Exr*d. f qo{fiql | (O t FDrf-f 9l}t 5t

fl8r.
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FA*QSEAB, 8., lggg. lhs Gchlnodcnn fme of trftr t6laad' EFil'

LgB qos. 1t..8-8. 23, DP'5o(Fr27'

F*rfrr E. BAHITAcL{ruoH! lgglil. BobtDdcr* f!il rmtbra tra a3ifrd'

Zool.-Itll$r. Tlgt. Ujglf *, fEiF' t8r SPr l-Tlo ftgt '1-25t

€-, rfi3. Eobtnodoma f!il thr urbtrrotls lrlailr d

ilsr EcsLau| I Asteotdcr, O!)bXurrolecr lr! Irrhlnotdrr'

&!Fr Dil. n{El*. Rqltl&ntfln.2 (2'l' tr.,-TJ-4f lr I Dltrr

6 fitrF.
€, {g5b. Tcrttstr Ed Brecnt rch$olLr of rc smlnilr

G ldarldaor t- ?r- Qrpl- *qrn. Flr Enll' ?5i.,

ffi) 1!5g. Deop-a,;r oahltodG'rilr of tra la1lm{t' Igil*

Frrbnqr Ylotr .Unlr. Er[h.. 2h, &9r1-l$r Plo'l*F'

-] 

1a(i). Arohlbcutbal od Llttorlcl rslredmt of th

Obrtbrl islsudrr Brrll' DlD' ,DL t40Ftt ''lcl-r l-tr' lY!' (

(?) r IID.5F75I gle.t-|O. l

--, 
tgff,. E'ra1'.q6d-drlft dtrparecl d toblou4mt b tl|

BonthcrE UastgItrcFcr 4ftprc t,93r DPr75grffi '
@) 1961,. gbe srntmgtd cobtnsrd. of rcf rcrrld. rq+r

Pqboa- Ytot* u+tsft q{S- !8r DP'f-Or 5 Dfq'

lirilldr, H*jr.r -132lr- Eee Orr€rl! frm rcr Esrl-d r€frr-*T td|'

Et n*r, S.rir-IFt- 5fu PP.45(i-t'r?9'

t,rsrrao, s.A-r rg5f . $t.*rc rr6tFulooonr obsgoa l|il tr lcrrsi

GBvlrsurrsrt$. $f-a* Solam* Etlrl4 91 3ryni gi4ill'

FAFETI{8, Ii.L.r lgao un @ glrLD$te d tbG ff,rrltit

ttf, aoge &werr{; ruoleollto{fe 8o orrclfftstfl" fldr

X! n- frI t !'T..#JHrr)l r PX.?.
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mDlffil, E.O. t 19M, S!/napttdr f,o ffil D?r tortanacnrs

Pactfte E xpal t.tton. EglSflr$q-

iF tgEs, ...flbb . 85, Irp. { Cl6-321t r 69 f tga. I P1t'2r 5,

iluilu;, If."{. t 1g??. $etnlogtle of thc GobhoadtDttr of H.il

[eal.tl! t!.tb d tagooaos of tfic slttclGsf fallfn$il.

t* IFr

-.----.--, tS?E, l?oteg sn Fmc Ecu ?,calend Echfrodsl|trr rtth
(lenerpfpt:cila of DorF spltlc. ttrlf,t.J4c. |[-4. I4h
t I r Ftr,3oF5O8.

--, 
i 9C!+. t!{ar leuner tufitl trclmdtr.

xoEu,iiR' fi., l"'86. lchJ,nndcr*eta Echllotdcr. +rDL AlJtEirirl+
AnE$ Els EFn€..- 197 r-19{b. E (l) r PD.l*ltb; lgb Dilrl

tAtlJtBlg, J.r & ttl,affi, F., {925. B.6d {a nilrrrrFr nllilm
des ocr.rlni.l*a 8 (?) r Hr,5l*€o?r

IAtiiiJIO, fi, I t893. golstrhFlen' Hnbnrgcn lag1tb.ffinl36nt

Ilseolretncr 98 Fp. t 3 Pla.

NIIXts-iB.DrtArlDB, Er r f 856. gor-r3*{ttd. Pl.f br EohtBd(Eltr.

Igifr"frll$if':rl, .1'b. e t93f . llchtnoiferqi-ta sf l$or P"celd ind {br

Airctlanl-Csrsptlol 1 fsfundg, fr Bshlnold$. l|#FL

rroA4. Jn4eh*g+tgED*.t@ Tlt DDrflHSr flp.
1-l5r pl.o, #9.

, l?Ii,. Seblnerlerts of tcn ScelsM rrd th! *iltlda
Crr8ph|Gtl folar$r. ffl.{: Alt rotdrrr Eolo0Fdff d
Cr{nel8Gis, I}ldr 79r Fp{egl-'teor flF.f-Fr !t&ltr'{t

-, 

rg26. Seglpglg.gLg Fllqlcnttr I broill Fddlrf
rpcel€o. {rEr {e- EfI8 fELq A (5} r D.t98.

-, 

lgg1, O11 tbo Dultlg!'rcl dcrrlcarmt of m
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sldr1rldt. f,,. Daatc Yldae:- 8clflt., SFf. 4!l-r BFr

8 (tl)r lrp.J69-I87r 27 flgg"

-) 

lru. Ionogrcb of tbo EobtnolrlGsr I. C!.{aroIeE

-, 

l9!j. Tb rrblaodcnas of s3.iielenlr f1ee4frnr-Itlf,tr

drmt Errhnhr Ffrlrqr,Ebt- 9Jr Ir.&{6.

---) t9l$i. g(EtrF{fr ef ths Ecbtsurldoar I3r (r}. cmr
dotr I.

-r 

i!ilrb. rmogreSrb sf tlrc ;oblnnkloa. IT (f ). Eollgr'

Doidrr Sruatdnl,oldr.

-, 

ttStr noefl3.e1lb of t&s ,jtcbtnotdtl. g (?). $gttqF
sidr IIr

pA*tlfo, A.r 1*1g. usulli cLrrc iiilsra8rug dcr Ftmlltc Otn--
tidc (rcf,otlrurondu, gentnoshlrEta) . Eool.L,ilt' tI
(lr) I pp.lrolr-lr7o.

$rxJEOlt, D.L. r f g69. A !c5t 86s'{rusrmbsv ffi Hmqnarl'e laltft

Trllgt ts. gsc. i[*1. (aeoh] 2 (7] r *o-47'S.

f965" 8b hototbrrtra fana sf r:ool fttreltt ntn

Scrlsdo 56, IUt*t-Ih

? Db.
DnnRtEn, R.t tgt)i. Eelotbruplff /r$tsrstlgrron {lu lrrcGul C}Ilrtilr

f,rtn*rl3r dc lLrtrr
DD.l-llSr Dli. l-5.

tfrIlnll|pl, E A. r 1g57. yt€D Sm! Eobinsrlimartsn dco ghlldff

Ioc1lct. l.oEr D. .fgtEr-esaulehtl {3t ryr-ll$-{tb
vA$Er, f .r f gE6. ilol,ottuui€s. *xqrt' lataretlorrc Bulrtdl feolr

ln $4i. tEq. (Fqdh) rs.t (llr
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AcgtffitrIloFoFEcHIFooEItgErnil
cffif, StRrm

Ai,SESAST

Tb GollEtls* of lrtl$2 sllislms ooilBr'lgc8 2l BFG1GEt

1r1trFtttDtt!8 30 $oDfi$r trflrt3co sDclcc toftt taEGtr flon t

rrnslo strtlG, rggt$nl4 ,ibcrqrth{t (rarr) 13 a ryTiltr o't

g* *oj[rn (Bdra], t grobabto t$lsll GcoE gtlrlt rtnotm st

EngeUE$hgtger I! Frrocilfd.

Dlrtr{.bluttoet d brt$utrlc drte ero glvcn fE rl1

l1$lor.

IntrKlmEIOfi

coolr fttr'att La notrcl fol' 1t3 :"loh bOnuhlc f,ar'ge at all

deptb. tb€ ;hclf, tn lprblsulsr sulpoptg s lltda rarlc$ of,

ntnrl apcslcsr s'd thts rs psrttourarly trrrs forr tha Eoblno-

dalnrtr, ra no lrcr thg ?5 oghtnodctllil ripts!'F ar''Q tEnstE IlFc

tho ir{onl. fhte cwrrta'B s66rt[rra of t,ha s*ttrc ilcr ecttnil

ochlnodlsrm fmna. Tfie ehclf, stslpsrt'E ui I'east 56 Epslo ln

coot $trctt, of, rhloh eav*al havo pesk po:ulattmc fir batunl

dnptE, rlth occtslsnol sendG}srs rqBaairl'Ilt; tire atr€lf' All

ssplr of tbl,a SFmp te ffostgn4tq ml$'IsetiE#l 4ctcmt

*lch qnryeUfiB to bc ll{tIElGssntcd m ths thcl:" bry a f#, IE|LI

mber gf, spatrene, but remhaa pssk r-.cl,rulatlone tn lor$

ErtFirldcpthA. cif courss ilie rcvsrfia nr.tustlcn eqlrsur elpllct

u,or.rd, e grelca pagttng oD tbe olrcrf,, :*.rtrl erso bdng tlFiln ffi

t fcr apoclnans ln tm bet$I Emf
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Rcaentl$r ibe Ji'l-s her tca laboretory tf thc Hil 8ilIrd

tlarlnO llcparti-'rant n,r;rloged th6 l{rV. "Ikat€FOt f8 sile

lnvesttgatlone !-n C ooh Stralt end ei$elrmo. EcblndalE! tGtrt

oolleot€d f,rrrn e!"tilri. benthlc stattons, of, *itch alr lFG

oocuptd tn Baer*rn ltqte rrsrtil" tile mstern entrcincc to Goot

Stratt. I ato gretrf,;,l to l)r. B,B. Plke md i8r L.t. PEI d
tbo Nartss llep*. hnen b for e ollecttne eohlnodtfi! Eatcrtrfu Od

for eil.atqg n8 1.' ryrsatno tt.

H,.ITERI}L EXA!{I}IED

Tha aol}oct,Lm. 0qlrl16 netmlrl flo thc fol,lfifnf
lmelltlcsr

H ulleo oast r;f 'touy Ohmal, trtst5f8.r lTroB5:]t.r lglL/1965r

SlrlOO fsthm it5t-t8o ntror).
ffi nt!a* (Brabln) | tprotuE

Pthlgn':s bpqvlrlla cler't l9 'rmtncr
sqpre4Iruse +efrtpst (rosltrilon} t rfrclm

lrm bolitmrt fanmhrr oir W qrclro
Pgst{ilUt pmgFftr . vcr.t'tll 6 sDeotru
qEq.t+qgsrrqpqlrr rsrtrna sl |IErrn
gnhrpplp*t ,flpglrtr tttrttm t .trtrlm
spf:4g+.Jg Aeg!}$ggg Ltm t rlntna
$flo+trt'or b$ql (rertma) A0 rDrlrc
Solqfnsqfrfm Eolllt (Euttc) 5 rlpolra
9qccl.4Fe?qElqp gllqr$ (crry) | rprtm
#4gEttcbrt"gp ffiptrEts (prrqubad A alilIrrn
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Fer4,gqi,l#€ rylrocgsFlqndfuse (xoretrn?sa)
I sPcotnfl

S$efgg1g Jffif$.S (urrttm) | qPclrn

Srmm B{tr t}rto.hft"i. r 773a18r}i., 3/8/196:ln 25 frtbm (45

ntrac).
llpfu{ffi{n bfqFlTlffe Glen[

Eggtiruia &nf, (noanm)

hnt1,iggffi.re$,U ttmtqracn t m16lrn

Wtg $rilFffi (Pmmt) | Urlra

'1aem EBV' ts",'ttB'$.r r1?o58tE., 5ft/tg6lt fA firthor (p
Ect$cr).

$nil&ltk goryr (B.rbn) GrreoO ftrolril
@ cor{rf,rn (nnnnt) | rlro|lln

tmm Bagr, bocl*ts.r lTro1ft,r |Ift/t*r, * CrtDil (tl
utoe).

OE[fqrE t?F..vlFlqr Otrlt, 6 rPrtlo
EcetlgplP nr{Sr (rmnn) e rtplrr

Tamn D{rr qO SrS.l ',72 bltn.r a/E/l#3t ,rfr5- f,G|n!
(8f-99 natrsE).

qphtryra bFa"$rf+l Clc.t
g@ ?l+tr clrrt
Eqfrlnm Innff& rort Ea
gtshmr nlllp (r*tm)

t rntlm
Gi.b llllolrc

A rn*lru
t apln
b;nns
I qlaffi
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r13gaa Bal l+Oor7rg,, lTZoIllrF!.' S/E/t963, t{O fatho

( I g0 natr.ss) .

@i$g@ llorrlcnmn

Pa ll+ri$t .:,gg!UIIE B laden

Eeru$e[4,liFg9s, giJ.

Tasmn F{rr lroqi}t {i '; 17}o8f IEr r \/8/'i 953t

neErea).

0qElnq[Slt B#tv.trteil clart

@Dggsgclcl
Bactlg'Iip $g!f$f lrtmscn

.g!!ghmlo- ilnllta Futgo)

@ 1m+4qE3lr (nntta)

oqp Fermllr a/B/t965

9rEfgll bllfltPlni dlrt
gnbto*opojdq oiotn Clat
Pqtfquna qrs.llls BhrtorPan

off croLrtlla, e:8egnm tqr, llfut*,o 25 frtta (|$r Gn) t
mrl4€r gut.

I rPct.ra
6 rxtrrltrcn
2 rpalno

fB fetbou $a

6 rplls
2 rPrIrln
Ir erro|nn
2 rtl*tru

t rlntm

5 tDclncs
I rlnolm

fo rrrtna

tbc ftrst etatloa llstcil tt rmrtrblr 1! thrt It

rtryesled f4 elta€tcg otr ablaodrr'ill, d) *l|3b m.r ctlgct

.EgllflnfllLr te oroErlgr s dmloftrt onganLer lr tbG Flr tl tbIJL

ttre 61atlon tag oosugled. Togftlrc rltb th3 Ungllnr acht!3p

.1g1'rrs teno chfpr 8!Prr.Itll!3! c-+t!g (g a olr 'd 
mrrd'

ot,h*t' nutrll.taece, mrBor|ns brnblqDfilo (Irl*Eft|il'le @
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Tbmcm) r ssl€ P3rry,nsgsl(br Go1lalst sgrnrren u! brroslrtrtf
1

otEllttFaa'g'

fiub'illase OFilfUmmSA

Bubcr*ter ffruglalao ,,uIIe!' rtrd fnoeohcl; fEl$

Sg@6dGrtt|a; t9rr

Alr&gg'-thggg3 TFltcl (Bcoha)

4ptrotoaq futgf,*. .oou,bu, t9oflr P.6l r Pl.If,' ft8il*l-6'

Istan'lal, Er*ml:rodr t spolffi.
BaanEar tlttLtt singlc cpcolrcl lc tUlloal of tbt tI[CtrI

tf all !GstrE'i;!. "t,Er tbc uetrlllel IA filIb rh$ 3fflnOdl

tir dt:,s, qnd ar.'na stlll rratetnd trrca of thr laa tftlot

cotrqrt.atlm of the llYlng Bltttrits. oolsr *aa 6!ld c|att

thltc. tmc cpao&run tt! tl€hort oollcC ebot I rtcl od?

rftYc-flngprr" slnngco t vlrtpeqrs apge!'cf bon tllll Oln:

8tnalt, sJcetlanct, ofT otrgD, chftba lalda tr 5lF5to r*rnr

Su5eilgl Opbtrruer ltullc E! lrorcblt tjllqg

rtrnlly OpDl,qrrtdco L$fnl, f$c

oshl'+le hrr+llF alst
geglgg lntglaigt clanE, 19r5t r.f69r Pl'|l flsr.t.lb

l,tsGortal Brmtnd z Jl rtrctr0lr
$rFrnrtgrthcol,G$msfelllntotro;ll.ddrmncolm

Lii:f,:Uisr fa6nty a1tl d thc Cets pgl}Dlr-&tA6 cd'mr a[rltilb
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tetto otr 6ha11or.-sate$ nrennbers of thc sllcole8r rhllc l5

spg6166rm m€ lfght f*3.I.or to orengG t! oolfil|rr ilo sthA

dlffarcno6 betreen i.}y: tuo granln can ba E€€D. DtetrthrtOi!

tlrnoUghmt Sor ZBaL;rrl , tngtrt!.dal to lt10 rmtrel.

Frsntly tgpbtrpldaa Llurgre, f!6't

rTm$epts ngnilg- (nmbr)

lPlJIXl Pl'xxr t[.f)
,htufa.&IE Belilirrr, t9o9r p.6b1 PlJt flsp.l-!l Frrh f*fu

Drl22:l t'a"Llp 1998t Pt.ffi.

rqbfpf qhqrnstt{* II*111 f 95lr D.f 3 FrLt; 1954 P.f G

IlonllcEls a-EelvslEl i]cllr f962r I}.lO'
E t qllr ggg$9 lr,$Lrn, 1962, P.lO.

Irturtal Esntrndr ?rm Be'r tG frtbnr ilC/195}r

Gr, a)O ErlGctraae 3 Tasila lqr, 23 tlthur lltr/t#S; cr. b
sDcotngnti tcanan Bslrr tl frthGtr St/?/196r ! |tlrolril.

Rcear&s Thc rtob mtrn!.el of thtt sF olr Ir tbl eof-

lwttm sneblca th€ stetu of grpil,lrula rlsn?tlrt LIt to b
atGtcltrtlcat rltb actelrtt Frlt (l95rr f938) hr m88tnrf
that Er por.aG urr| XIr ebqfFrsq:l Eqr rrtba' 3qpilffit lllrftlng
potatg of n altnc the saJnnatr rPGl.fr fl I rgl! $root

Fr.Darr poll (f g5e) rloserde scrcral llrclru of S3 Sgilf fir
yenl$ne batryel etrtitr rbqlt thr ltt g.dd! oilt; d tllt
*Jia Chottrs Rts., aggpattqg tbrt& @ qt ruffi
a B(rl.G nohst fort of Ea SEr 1lcbryn cafbd to U rt|lfr

$r ryrp,r G ertsfrufftr drarlboa bs t'Ll rdlld &|.!el



FI.IT! IIT

tu 8ald, &t1r6 Clrtrlhtlil of &;;il;2h, nffi
(Iffi) r!3@(trlr)).



New Zeal a nd,
showing distnibution

of Hem i l,ep is norae

,,,1OO milqs ,
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lqlar63co W nn lnt+,wwrlng speot rhtch ls but llttlc HdG

than thc sldth of tr"it ehtard' and ooculd'ad ry f,lra to lJ;ta

cosslo prstelotc. tlro Latcrar Gm plntaa oacb bac fmp llr

rplmr, & rlalEtEql.g hm the rdlal sltlcldc rtdclt t lElrtrft
tbc tntcrtacnlne sperro rrocqltcd W sbmrt E to fr pIVSUrf

noealc platale?n of wisylng stca. LatGral til nlr$c Eb

bear flva a56 etrrl'rrcsn ttra wrylGr fqu d lrcatdl arlna{r t}n

tbc SE, thc 1cp:r:.I.t't;]t, dlrcoted dtetalryr FraLlCl to tb'

srls of thc arin.r 1F*lI, t 951 ) .
procnt nmlte.*i$]. coqfr|ra epmlrnsnr dtb I dllc dlstr

rqglng frsu , rE to t5 rn Th. sFaoG batn||l th| pIilIfl

ahtrlta 5t f,t3.l,ort Uy smda platalcter rbtob Sffifft tnilqrE

l[ ffibcr n8 '.;irc g',r's€ of tho dttg tncelaurHlr tbolr ryslm
r{ib R ciiso Glr 6-8 m tn dtsratcr rltlFaat tb. oglEtstllj! |
la rhtoh thc iuc lcfl, eblcl0s rnr iilrIgrtnl trr rnpo*trrtdlf
clgbt Blatclcts. Lergs gXLcLrernr rttb I itl^s dlstrr' of ra.

to-l? rl rsrnGaant tlrr "rbrrnqtiNt-ot gtr l,t| $tsL tb| rhtalfr

11tr acpmetrd 6r rylrorlnetdgl 35 plrtrl,rtr. tll lntmdlrtc

bctloo thf, *Eg!1ltlg!"' ed t&c "rbcE+ttEa-ct{8le Gl bilqf

rq1rrGgH$trdl. A gnctl n|nDel of tprctnrF tlfrr rGR t'e !'tefl
the " n(ItttlrotaglP of dg6lotmt .cro rhm r dlao ClUtAr d

.I|I-

..! 1 un t€18 bacn rGoohdl l htt thesc rF qult r{utr5

tihs nlriie2.- atie rE tha dloo of I JnrUIlc rpntla d

d:lsa dtsnstcr , Er chona clarly th. clglDll c0rfcfr pfeZ

pl.atce (ptrXXn f lg.t). Tbc ocntroiuul, buaf 06 ldld

rr.i.atm enc cruDLeuou, trnd ltc rcry otocr togltbfP. FGlt (r95i)
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notcg that theso pyl'-dry pleteo mG vtelbla tn LnngA apctngr
ht have boefiirs wlrJery separat€d Ba a roault of thc lntfi'l-
polatloa of srallEr t'.oalea betrcg tlrc platos.

Tho nmbene t.f nraeglnee arc mrbJcot to solnt rutrtlGr
lfogt spaclmne h,,a'.'o fr.;up urrneplneo, aanrtad I tht lrtrral
mplatrr Juronllrr:n lltb a dlsc dtgnrrtm of 5 nr gcnanflr
hew thrco to frrt'r., lrrrtJ,c lmgo apmi.rntua rltb r Otrc alldr
cf f O-15 ut o*u,corly nclc filvo, ant dto ha?O fottfr I tuilrt
d lrosart metsrt;.l mrealrd tbat tGtm sFtpInE of g!{f il
dtgo dlmotar iravo f;.ra aupl,aca oa tbo flr.rt f,lr pcsdnf
gnr folnte, asrt tha rnnben lE rcdrnd to fqr; 6 tb| nrlill
d thc rrnr S t**ptg', the, lnoh retdlm t cilbrt ltrtilsilr
fltn tbc tarfrc;retsnoo nf emptnc nmrubs s I dtqgrpatts

cbaraotfi. tn Bni,s eoraplor cf f,ornn.

0n thc bae{tn of tbs srldmoc cflbr{en sr tho 1;lrumt
urtcrlalr tt tn tbeFcfort eoaeludod thrt Er Fgrm sn Er IEIF
ectqt rarrosnt srrth stageo of, thr lsl apcslc (I* SEt) t
r cpoolce rhloh can yal!'Jr 1:r ttte annber of gbtctrtc brt|la
thc redfsl ehleldc, sDd also la thc arnFsn of arnaplnet. lhlr
rartatlon qHpearE not to be cirnnsotod d.th anrttilEtd frtcr
aa thr'@r thc -GEar4rtffita3ff eil tatrrndt'rtr
ategoa tralr bc taken fFffir thp BGt?r6 arsa, ail U tb. 8t ifirtll

Sg@ lrry .H,udl trri fntcrfrrot{0 E! n frrlEr tDrtm ef

[r.r, &{ggg'

flg,qgfsplg-Eglr. W bc dl!.egnoeral n foll,cr
A elnglc mtcr orral DrDtllrr rtdrlt arncctO t}til tbr

tnfradlmtsl nellfi. llto tat$It .oth!}. tro rPlna S t
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tbo dtm. Adora1 fr..el'.!ol of dlso tnEcer or rltb leacplrlr
on?ollng of soelcn, Rsdlal olrlelds Erp&Frrt{td bU nn6rC|l
platclctg (fr6). Tren to ftvc arucplncl Gol,mr Ir llfi
tr6rlght orangp; ,.rtifii firled dtso Sroaleb ffi Bftryt fil|t pf*

dolga1lVr tblt€ r; e.l;t:'8 11Y.

Dhtrltnrttm: thc Eaosn d letrlhatta of E lqFn ta gtil

t! platG XIf,, 'i'bs butslne0rlo rangG lc ftG t0 flrtbil to

tCIO frrtlrm,

ieESgIIStEtg Snlnt,org (Ictmsc)
lrybfqUr AnISt'tr,;1 l*optrtilGr 79!/;b g.f}+r f,lgt.lgbr 1$316.

Iatcrt mi l'lxnqrtmfr: I eSteotma'

emrlnl tbe clnglr Elmtnn rgpra Lr rll rGslaetc rltL
ttro droslptlun glvao gr Iorrtcnon (f 92&). 8bo olorc$r illrtrf
apaotco g. n+selrlml* (ffi1pn) tr rlo lrffiD fnlr Oo€[

Stratt, }nrt la not lr6lnrffirtdl ls thc rcnt oolftttar. lbf
spale ar. d!,gtttrgutsbable oil th; beala of tht! rtlgll$ltrr
rtt"sb Gir lcg r.ohrrt ttl [r relnlpc tbr l[ Il, Fil.lh$lFr.
Also nr reLtggtg! ts vlvlpanqra rd hcanbroiltttrr ilflr
lr ggtSEE auxrtr"Dtl5r tcr I tnrlorl pclryta lnurl (@
f :)?4).

Itr gplFlqg€ ta dtttrlhrtil! th*"o$bd th. Ec! Eald
rloglon, frffi noetb of, CaSlr Hrrlr rrtn Dtsril to Stcta'3 ltbfil.
i l;e pFwlfir! lnsrn htbfn€trlo rGEf t[ fr.il 82 ntrar tC

\1T metrcs. fbw th prcrcnt el*b rcossil (f gt-t80 rctil|o)
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Erlrfrqfr n*-q tBrsd, gnif,ptrf rqtlltt Iffi

q;ltml+ ruu (Bm)
llgl.l. rblrt ;udur sf dlra of llratlc rlnrlrc;

rbrlrlg fifcfc pr{rey Dlrtr!,

qn$lnllt ilp{llrilf trrl
Drg"t. Dorrel cllrt ol? Drr Sillry t'regrotrf 6r;d,

qllntr,
tlt"t, Irottd rrprot o't nr rhcNngl entl$s dlcrril

rnDldrr.

Abhr,{tthtlmrr br hr.l FlrtrS oA.r oatr.odmrlg o.D.r rclto
ylrtrbtt !.r lrllrl plrttt lrcrr rtldtrl tbtrldr



1'5 mrn. ,
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gtsaos tbs battrynptpJ.c rango, trrt ths aFGO1GB tIDGJf;t to br

rr,aetrlatsdt tc, bhc nhclf . ' \.

Faai,I5r Ophlooatdaa L$ulgmsnt iS6? "',

ld.l$Pnm -Ed&gpg[ ranqubar +

OEbtso,gEs !gIfS=$J Fss$$art t?o8t D'to$'

gst61*Isl Dl,:Bej[nodt Gtr t}O gFaol[ffi8r

nroohar tr'b la tnded pcaarbble urat thtr lFgr dr

of ap;otnols iliB t*km frm a errylt 3trt|ile Ob;lcUU

g* b?llsnqt ts l,ns.l,mlrrnt rcffitlmlfr l|[.tht u{E tfilil'|'

Eurrey (rg59) hur uinceilt {lcoos'rbd l'rt D@letlor st lbll

spptar ln G sol *i t";att, rad rdcrntgr Dnotsgrnm * tb| ttip

ff,eor ln neat,hy uroes of, Oool Strealt rt drfohr bctrcaa $f

natpcc sd z5r+ rnstncs arlr abom tn tl' Grf 'trilIlf'ro rD "JtG.l
of rhe rtoteengpts langc mnb+a of IFFI9SEI Foffmtl onr roBt

tqgcure r[tb acgrcsattus of tbc rtttc u+roindt rrtotrill]r

mstolt![lor Tbmsm. Ehts 3e!NG bp3htwld ;pcolt ta elco

prrtlaulanly spergilg 1[ th|' pnrent Soueotlm'

gr bdtlens$ raagGo tb8 mttlr' I||t $Flail ll8''ffi tn crDt,b

bctrom 9 mtre aad 650 rtrs.

F'eIl$ortloahltstillrrltataurffio'19|}
OPhlonqfafg f4!ol&r suttm

tt,lr'ime,rpt€ faaarEtl suttm'n r870tr F'Zt

Eatert"l Sasntndr I slrurlao'
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Esglltpl A tll!{s*[ Bp€altpta ef thc tp{tsLf'gl ftnl{fir

It G:rtaa$eltY Go[nlati ta 'tbe lntcrtt-dal sffitt ubmt tbc colt dr

Ftlltngton. Tht B,.ar:lei;r aanGgs fiGt Nloffih.'3.eIIt to gtffllt

Ielaatl, 6dl Pttc.'1c','(sl$ ttre graatcat ds?ttl at rhiab th| llml.F

;rs foud rg !6 nelir*r*r, rts ooourFr/rxro tn I gt-t8o nctfE 1r

thg,afolrr gpa$!?dtrld, ltorteman (tgt6) drccrtbril 9r rywr-

Fqglgtlsc frsa $8, mtrcs tn CooI Stnltt rndl tbru tb Dr'cmt

catorlll rt8 gf, i"l rtit tergbt to nslrcOmt thrt llnclcc. s;p

G,'t', tha qDp€' ,.rr\Tr Blstcs rs6 tntoc I brod E Imgt thf

shanaat€r of gr SSSS,!E!$ and not E broad s tsg 6 la gr

nlvee-rreql-sld luQ.

F*nl!1r of&trottd* Irtmtor l?15

9p!&gtfg *l*$sqr r'

Ifl.ffr ftgl'En 5.

g3[fg$g .EnElttqAA I#r lSS2r P.{ ll1- HLlxr f!g'F9r

ItetutaX Exanrlnsdl, I eP*trlp'a

lorpbs Tha lr-gb gfrrllnl |r d,tt lrrtr for fb

apcalg3, E ln 3T E' 1l E h n Clrr: (f 9t6) lotor thrt tbr ln

Hy es€d qO n b bngtb. Coffi1r !n 1lsg[ofu flm Ug[t

brcon, cdrmt dslsr* Xa Ferqpbu'ir (f gOn rlEolffi of &
gggg$glg (- 9r Ccgfltrr$) I f qls ,o1' tbo rlglrel qilrtil rtrtP'

brok,un lnto re"cral sEell trlDrgsls plr0rc. Iortu;ro (lFr)

erarrrlmd fsrurrtffia spGglsrtil of tba lpmlcar .od Aon br|| $!F

tltvldaddoncelartplltoo'rltboogblwbmcn'nrrt''qgffil'
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1B ArEtFBIlan Bp**l,.n^i!ls of thA speotosr Bhe f€IOd SpOOlfn

dj.ap}VE bnth Gut1.,l ,';€ (pl.fVIUr ffe.5) anat sl6dlvtid

(rr.rwrrr flg.p) dnr.sal amplat"*n ilrc sr',bdt'tctd Dlrtr
bs{qg rooet GOFTIK}a :in th6 lnoxlmel ;rart of ttre llEo

In al,t othen rr,.efeete tlre speotnnm SIqoGs |ltb thO fUn'

tratlorc attd dmct':r./i1,tm gtvu W Ftmtonstr (tgglr) '
!r rpulqlp !s knofi. f}G eotrtbGlrr Augtrallet dlt|rrr It

Daryd fFm ttre 6srsfi of ltcr S6nth i:ilcc (d If,'A ECr lrld)

eath id *et Bo ilrrttrrat Isl"and (rutcrn Errstrrltr)' Ir nr

EGeI,ed ths Bpsl$e ls ffi t}@ neth d CUr fgtr tr

Dlr,m to oook s braltr rrtbutrto tntrEglr |ltrtrilrr to rfo

mt1.G3. Idorforrrell (f gat) aofrc tbrt ttF gp st '!til7 Irlr

ead sru€rouri r r r thte spcl.o br I S/t|ilod qn '
rhla rpcBlso p$rrbablgr otDplGtad r tilE-ttiln orantng lr I

ta3rul etago, and has eolmtrcd copcatettt thl rlo{*H D['t

of thc torlth Island, Eprallng rnrtb to Got gtpqlt'

Fmllt gp5foal6gttdsr ttsngFrat f$l
Fca,tlsrc ryulctq Vrtrtll

@ qaaulatg Ycrllllll t0@

fetctel $taldr 6 sProla@.

Sanrnhrl Tbtr ffll-llFc elrrlar 1l prt'trrorrrrr oFor
tn oertatn ultrrsr cstrlolrfft ll thr ryfic' bdr Of ICfg
s,s.r,slt (Fl€dng, tg52). Lqp pornl^rtlmr rll rrsn H srLtil
rsterg et ltlffit BSrr Saltlagtcr n5rtl6qlrff Iffi tb' !F
f!,oor le damcftr clot'bc'l lltb gloGn rleer glg1 ril'] " lilrrrr
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6, gtffisch eontcr:i;.-l cf ernolnens ft.cn thosa sDoffi lD|tsrtr

thrt trer.o thla fi:i.e.,Ierr te a prcdeton ad & aowtqsFt trll

(f 95e) br6 ropontoi selGctlve fe+d!-qe on tcir6strtel pIEt

netertal It si)ec1;14;B of thle Bp€ctcs f?m IEstrr gd t! thr

acuthrcct of tilc lt,{nith fslanil.

t, nrcuftrtg \,; rtt.etrlhrted obout thd' gsitb Iglmd d trr

Zsalf,d, Eh€ rmrr,tiern pontlm cf the ttorth fa\Or r[d tbr

Ohc?bffi lelondsr r.xrgLng fncm

of eExrortnstelg t$O natrGs.

fa.a ftG b*thynl gfficr

ttre tntgrtl"dr1 rdr 3o fotbr
llo epcolmc bnil bc trlr

E?g$IEF snoll{r for-tnra ir,

pca3l lrlE g$!l&[g, $rortoorrn, f98t+r DtlTSs fI$.I*!F6, J6.

Ietcrlal Fxantaclls Ip qDaobil3.

Emd}lar Altbfigb thtt rDcet r te nf?.r f,ml' tn 5s
mbom tn Ooot ::tratts lt 1r ofililr btlry lcffrm,Ir| bll

ta ftua of thc nls ltrtt'oag. rB tb' arlrrt rrnd"mt r I

7E.j Em, r E! 1.5 trrnl rrtlo ilt, E. fs tb fu8rct cgpof,ttt

n E 55t ! 3 6, satlo S,tbJ 9. fb. ntto ils chrmfc flttl,f rttb
grortb. gbc oolurn te tg1loal' dtn nottlr! gFg d iFnft

t\

a!€E bgdcal grqf mn Os.f gF!5r, ffgptct rmt'mtll. qp|!d$

of dloo and srF Bnrr o$laf Dlltl'l,htdt rbfit tbr ld[tn
Ie1ard, CooE Stcalt ad AetsIad! Ir1cda, letErrirtr\llEilr

\

!-ntontldal to l8o ntrtcr
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S,:r,.i.Lf ulhlurldar lgm, f S65

S.Il.llgegg&g Plete cl"rt
@.U*g.gg, ilrarrnEr t?f 5r p.3i$r P1.l8r flgt.t.lr'

llstcrtal lhanins^{lt b 8lrcefu6ns.

BmnrE: olrrrirrsiorl of mrlltgt apclm B - flhS rr l r
2 rnt rratlo R/rn 7" f,arigeat BpGo$cil n B fl ilr t r I nr
ratlo Afr, ?. Cs?nTrn fa aXoolroll unlfomtt ggrqrfrbrbun

tlertmaoo (f921+) :rstgs thaG thls apcetaa pr$ab.tT br d!!!rt
dcvelolracnt.

9* g[g$g rsnfcs {?o Xortb G&IIG lanth to Ooof Sttrltr la
dcptbe rangtng c*rtueen thG lntcrttltd rmt rd f f7 rfitrnf
fbc apcolee te prcbably ncstrtot 0 to tbt thotf.

subalase rSlERoIurA

S"rnillf lf,fdltdrr

4ul'flt +co+lf,Fror rorteno
r+ldlg neqpokUlqq troartmrcn, 1925; p.4tr PlJrfr flgip.

Xatrrtal Eratncdr I rposlnre'

EaarrGl Ehc einofnco ls U.ofa* lltc mnr fir1llltlr
Tho dtm ts cmplctc, ! a ft rr. fortmrm (tgef) flr|r b
natlo 8,/r ra sa. for thrrcfoilro 3bc rlrn t! tbc Inrr.[t rprLc
TeFe probblt rrnllorlDd.fy f55 n lD LlgtA3 colrrr uflffU*f
brm. fbc lnt.trcrqglail plrtc bcrc b, eglnn, I *-rta
rtrtoh d fotlngutgba thls rpcle fro tho rriln€! tiltlrn
elnclcs h va*ils XctmrG[r ' 

,



- Z3A i-

&r 4E?mslq*i-l:". ie dlatrthtcd fim thc vtsfnf$ of
Suklsrd to aaar :T*r,lhlrrygh ln detltfrg runfilng *!m 65 r|tttr
to nO netreg.

Fu,rl.l3t Astrolpst !n tdse

Eill}egigg saun|.Pqtue 8lrden

Pgllr*tc€ ogmla+qgp1g Slada, t800r P.225t Pl'Xbr f16l.l4s
FL.xLIf :, flgoc ?-8.

IstGrlel firenfirdt 6 apcot^ruu'

Snrr*ar tl'ne Ellcolm c! tlplcal of tbr tDl|Jr t|l!b
lt aErdcat ts omG partr of Goot Strrlta trll (tgse1 r#
,Tl arrolnem foc*n r r!rg!. lilnl ru Oftn 6sryDrt1 rt r ffi
of 90 ilstrilEs.

!3 qutnqteg ls rtdcerred lE cmth*a lrtl&scftr trtf
bacn naoorerad ftffi off gmth ;fFtrae; Smtb Arntil$frt tm
8ca, ad Fil t:c*Iandr ;tthttr 3br lrr Brrtad rtfgton It |l
bom t?m raplcr soutb to Cool st!*l,tr lrtElrtrls |FrnEI

lfut?to ErtrGo.

hlf1r Odoststo#P
odpntFtcn qrnhflF' (Ictmra)

Pgr!{eq,testalp Uqahql, fortangor 1929t p.208r PIJIIT filgt.f S'f I.

Iatcrtrl lrulndr 8o rlrcloan ,

Rgnsbr Slrlt'ct erPot.mg B - lt nl
?r Lsrrggst orclm R c a0 E F r fO m3

oII epeolm; tm lmlsur lr Ffgm oilrnEGt

r r 3 rl rdtn nlL7;

llgFtc I t
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aotrml surfmc ot t.hs body. gt Se$hml rang€8 ffi OoOl

Strett to Fovegrf,r Sl.eultl !.n dqBths of F6-trfO ilrttu!.

I'**il{Y Sonlasterldae

Sl';s'xlarohagtel 
'Fcr

f,rtelal Errga!.leCt 2 str)*ltnens'

nffirrIgl 'Ilr;s two tltrcl"mm arla of, cqgd rlrr; n - [9 nt
! E! fI ml rrt!,o R/nr 5,8. ?e11 (1958) br drmrlDd tnD

epcles sC thls st,lnly d trtrltnrtcd gffi t!il Oml St8rtt"

tthe xnlaecat mnt*ptni f,tffcs tlm both thcl| lDtolil ln crr*Zll8

e ya11t analt rn:nt's3 ef ffirpoartr rptna C tbr tnfimrufllf
Blatre. Tbe ebacttnal Dulllr rro rona*rt rlnllrn to ttill
ln 3r salrrlel+ Fsll, ht tbry ac s@rrbft mlllcr. !L. lDrtr
rfiFrt otogcl,y nnlatcd to thc tt"r sf tbo SlEt|rr & nqF|+ll

(nufcE aad trclrilE) stoh ls la.ca tFtr tb fffih ltlEtb d
f*tb Prolflo In dryfire of l$rflfrg rtilrr (Ic'tcnrq fgSD.

Fc1l (1rrs. oom.) t"c et nnrcut rrlrlillry tb. Sf }|ffi
tgghgggg, ud thrrs thc rllrcltl.o ldcntlfloattm of thtt srtrrl,rl
rbqlld bc drf;rtc0 untll tbc ilrltr lr e*ilrtr0. It lr Iflcff
th&t thcc Btffilnm rlrlrnrgmt the thl$t qnolil of tbr [F
to br Inom Sil Fr Efiledl.

td,ft ,ilts11lals
gglaqntqrlnr qglltq (EuBtc)

loter'f,*F, Fotllr Euttm.r lS??r P.lr.
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Eatertal ibre:rtn+,f : 5 alr61not!8r

RmaDEsr colotLn tn ltfa ard tn cptrtt dscp oFmgp' !h'

specfuacne aro t1ryloar.n ead trr most caass ths fitrnt lF.t Octr[rl
fril tha dlm,

$j qoltta fa c(*6:ror. ln CooE 8t$41t, and ls il!.rtrthtdl
tlm ooot 8trrlt Bqit,lt to Fouogu st'ratt ln dcr8'b rmcrnc

Sm 56 octnca to ltl+(' uatlFlg.

gge@calqn+rr (Gry)

fiptrFlGf, ggl@gg Crr"rry' tBlSr P.I79I.

Iatmlal '-88*,'t'Ex0: I epcglffi.

Eanrlor Tba sLnglc rDalma 1r nll (I t=b dr 11#
E'om tn eolorrr. T'!ro epatet !8ngpr tb ldc-Pnolftr su
tho tntortldal strrs to about p nctrs. ThG pt|rnt FIOA{CC

CrIlth, f 51-{80 metrroe, tg offitGgumt!|F lodsi rtrlptd'a8t

lcaillng to thc suggfftto, tbat tbc srclna Ery bfii nctdat-
ell.' atrqrod to the artar ehclf.

ta Tr;lu.agtc tlarbour, gr *Sfqlr$ 8n,ilr to I l"sTf rll|
(R F ego uro) r rrS ts prr'ttsule'lt cGE roa trrrre * r
aandy bottnr

Allgttlchffta lql+mt*q (IgSP)

$,tlrchgg$gg lgrtm& hrqpbrr, 18951 9.?O5r gl.Xtlft fu.t.

latsPlrt Ent!'cl E ttrEoinsr'

Rfinltgr fbo collcctlo tndslrc filr!} fl!$b €f, A =
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, urtr Ar lnslglg rensca ffi CooE 8tralt GffiUr to Fwcmr

$tnoltl ard ts aleo Xomrrn frm &kl€dl falads, Cbth[
fclaa6g i66 thc Bnar.ers, tn rd apthe bat*ren ths lntar*tdtl tOD

snd t+5 rEttrqee. Aa 1,$ t,tre ces€ ln @ qFlq{r-
thc Iuragent dopth nf 151-l8O notrras does nst rttprQsmt thr

no.ml hgbttat fctp :hte e;rotGlr Pcll (f 9F8) bra dilcil{'bd

& fsfmlq t&rlr E#. qPXqil llrm off otqgp la 216 lttrrrlt ht
tblG lrqy ln faat rcgr,.irrscnt a scrfarat# epcctc.

cless ffflIroIDsA

Fsrslly Tnqllrurlder
BsHfg$lE nPf*+rrlg*rqn (rg{md

sot€:fq EgM loutmsa; t9*lr P.t5lr PLlf,It flero

?-to" Pl.lnl r f,Ige Jte 5t H t.

Ertcrlal .ux*nldr 9 alnelmnr

Bmtsr All gpGatrrno sr lltullur tht lrgcrt Slrf
e hrilr of tf Er fhc taat le lfgbt ycttorl,ghr 8I.; rdL.Ift
ln rilt sil lnteirmb. Aptsnl syltr llght tlrmr tdtrlil
ycllmlsb to Xfgbt gFcsr

!a ngve#fenlFqilf,p llulgrs fr.c Ooot Bt$rtt rmth to EtrGt
Ialend, and thg o$oolcs l.s elro boffi f:FC tb filth|tn frtfialf
of Xsr Earlaadl, rnil Er$fplt Isll*l (ar h201 lr W
rlangs l0-JS6 Eatnlr.

rillft Srntsgldm

Echlryrilrry qordrtrg (DcEG,t)
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ttllfilq ggf,EgSgg iramcntr lTtT; Scrlt.rool. r (&) r P.69.

rrtatal sxmlnEdt 2 gr!'alnarc'

nfifflBr f,tl.r vlrtrrally Gtrlropoltt& Ep@lce bc I

rlclagtc Lrrryel ata6e. In l{ar Easland ttn aryclar tr rrouCd

tt.oa AucFlmd rorrth to Btffirt relontt, |[ d rptfrn trrlglnf lIn
6 natnrs to AA ue ttrr+" Braat Drnt*!.c lnrcrttsftt@ lE

iflclllngtoG Hn|b6ar rwealrll thc rcsrcoG of crtrndy llilr
ponrletl.on of thls sXraoloe, arpsclallt tn s @
botto *t r doptb of se. l5 ctbcc.

$llsa ffiItOffiIafiIDBA

I'ml l1r Phrljloltealdrr

@ 4Fdqmtri (ruttor)

f,h{+r fonrldtg$lC lluttm, t$7zr F.{6.

Irtcr{al Bsnrlacdr I cPalm.

Dm*rl Tbc errtrtffi tr p$tlnru dul3tslt bnlne }|r
rrrcvro cro tb. gut of c cnrtrDclr @ sRtn,F*lr}r
fn tho frf rcoltnd nrglse bolothr.lm do rlt rnDT to br

r*tcnclvqlf mtcn Er ft"cb. fiit la t&c flnst rrrooil sf tr
LqFlrdoqtlf, frm a ftsh silmh. Frtf$tFil+Fq ctll*nlf luflrr
hm al.no tcil trhru frn tb gut st I firgl,c ll CeFt Eturfitr

Botton fcodcs srnb ia thc llrllslc rft t!t# alt n*;r of

holothur"l,rns, bmt al;lanp@tty belothrtrne r3o rot r cfor f[t
of thoh dlct.

S l-mst0cetl? rangcs !?on $agc Egpat to Shr{ttcE$t
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tn dcpttta bstrccn 6 matncs 07!il 7*;.1 ?tratrias'

FualIJr stlahtllnaldec

9,!t@ (numrn)

fglgtlry& ggltte lint?m, 't8721, F.i5.

Iatolal Oo,1;.p*rd: l+ opmlmer5.

B,m;jtsl Thc lungoat Epalm 1e atnmelt ootnactdl t#
rntoerlgstratc{f , rl:ctr a totd lmgth of 68 no Is all
spcolram thc Golorp la dlr: hncm dorcsllh ltgbtcr vmtnlllfr

[* noltlg ta cilnm ct thc oosrtg of rnth d rrrt Al|ttrnltt
d la trc gcatsnd rcsgcc Sil GocE 8fitoit tfit'b to Struelt

Iglaa0" Bat@tr"l.al rangr lstt3tlnil ts A?b rotFttr

DXSSUSIffi

thr sobtro{lcru fgl|na of &oI thlt bm ha ;tullsf f
roveal rwbare, tmludlrg Hortcnace (rgEr" lgdtl. rge5)r trlt
(tglz, rgSS) Ed Fmm (rg6t). Afttilg[ thc *mr nry br

ragerdcd I rsl!. borm, tt la tdtaoil rmbblr thrt arl I
meIl colltctlc, at tha onil Ocrrlbcd boc ca dH rs mS to

@ knorlcdgp o{ thc fanr,
l?s tbt aln$le ctatton rut sf f6t gballpl t! ftt-tE0

mtrr6nn farr qmlee pncrlmlV troE ffi Orptbr of {l?;tcr
or lca,sr ilEfiE telcn. 8by r,lqu

HGIEbfirEC lelqlqql (!ffiifr'{cE+-6 rranga 2!.tf? rtltr}
a+b$ec+crg rqf,Flqsr (o-16 rtrm)
Ouc.lmqil.Lag Fqfrqrle (A'-9o ''l.tr6)

+IlmlroEictcq IEtuatfl (sn45 rtrc)
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Ae a cffisqutr1ge of thtr otocl' -rsslns prroflnog ta tbc

a3tlg, these or>eolmeens Fay hsva acoldsntally strayd lAtO

dcapc tttcr.
flu largc po.r,ulntlnne cf Opt$oqgg lg$gpt la Gaot 8tild't

ml ftnet rscoEcdsd T,y itunlcy (1959) ana cf gFeat tatcmltt mn

furthm eoologlcel nor.k shoulc! be rdsntekca Fnir G !'t h!|

bcfl dlom elsorrtrs:'c (e,g, Tboram, 195?). Ths teobl{uc sf

rmdscsaten irhot,ograp$ es airylted sr llprlctrr (tggg) to tb
Oooh Bt!'att envt^rsraant le of fFcat vatus ra e tool for
eo oilogleal lnvcatl ga8 Lons'

IlaituibtsiltJr, {;f616 1g atill. TcrU urrch to lcu'n ebot ttrr

Ooot Strntt eobln,r,:]ist'r,rs. thc pr(ilorrco of rbet ls PrObtDIt t
tbl16 Coof, Stralt g:.r€otc of tha AtlsltlorDstfl'o gW

Eceeilrlphqtffi l.e arl,eo of Srcrt lnttrcetr cal furth;l P€il$tf to

tbc 6lgtl1ptft sor#EqlEIltEB mlnct cf tho gm{llnr 1r tbG brt*rf

rtglon ef Cook $tralt.

I,TTER.AffUAS Cr1[ED

Bffin^a$r il.B. I t9O9. Echl"nodGglar Ro0r .C n

t (r), FF.h5-75t P:n.vrI-xI.
cLABr, H.T,.; 1915. ctrtaloguC of rs'Oent orhf,uplffi. f|+ Jry.

C.mill, lool. SqFT. r '8.
Ff,,RQtrntRr II.r 1E95. totoa oa Hil Ecrlnd r(ttl,noeGfi[r slfillr

Er@ ?7r tp.lgrf'eo8r Pts.f-xrrr rrrt.
.r-F-- ) 1gilg. Des,crti,tlm gf I n3f opblUftdr Sfmr ,ffit

I{aEr Imt. r llor P.lO8.
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Fsr&r E, Bi{R,riiclou{fi1, tgb9. Ucr Eealarrd llttoral oFhluroldt.

uelqg 3; F],re I 2l-l 8 t Hl^g.1-2.

-, 

t:i51 . Sore offshor€ and dscg E€e otfilurotdie tlC
Ifer Zealairti uraterer U ool' Ir+gEtt* Vtg.ti gnf,tt' CqU{r

noe 13t I..,F.'l-*, flgrrl-{,

-r 

1952. Ecbtloclmr frul eqithaq Hcr Zulrnd. Ib{qr
s0rl6" fiJ'. 'I-37t fts* .1-2J.

-t 

f95O" luqp Eoe €Ghl-nodtrlns of lfcr tatldl' !€El-

Htng*-}Jgjhs lryrlvr sntq*, rorAl, DD.f-lpo EID*1-5.
_-r t954. $ ravtrtsf of tthc neJor BrrG. of sli:tgl!

ophtunufldc. Tf,!ryrJnf, f;qgr ,I.&..({o$l.}p 2 (l},
DD.1-P$r PLl.

ELEEIFO, C. {. 1 19)2. A Foyaeur $tFatt ogruto H. il-f,- ff
gg_qjrgbrr & (?), ffi.tr4l.

OB.frf , rI.E, ; ti3lrCf A Itno[Elr of ths gGo.sr and tlnolcc otr tbc

GIrg llypoetdrEr "tm. Iffr. I{et. [lat. 6, il9.f ?5-t8br

275-290.

mffng, D.tt. r I%?. gm faturril of tbr brnEbls dfirt.rffit
lrr gmE Strelt. [iaF. J. 8o.l,- g (f ), Hp'l!?-f I+1.

tlt{iffi, T.r ld8g. trepore oo tbr trlbturot0n
e€Elrttff uffi;hEr. 5 (f lr DD.i-5E?r tE Db.

ilOfffl:ilsr'.N, Sbrr f92fr Eehtooderua of [o gaa]d &d ths

Amklrnd-€aiglbcl! Is1rfiB. Ir slbtrst{r* tl-ilrqilh
ncdiL Juq+t. +3t+qar. qo*ljFLltb. Tlb tD.rSHgBr tttr.
l-23s fl8'l|]I.{l1III e

*?--r 194&. nohlrcdcrss ot' trr Eclrrd d tba ilucEtrc$-
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Cerpboll Islandg. 1I. 0phluroldea. Iblg. TIJ PP.

91-1??r flgs. 1-36t Plt.IiI-IV.
. 19g6. Echlnodcrns of flcr Zealed td the Auchland-

---a-a-a

Canpbcll I slandg. III-V. Asterol<iear Bolotburoldra

and crlnoldea, Ib!.$. ?gt pF.g6I-42Or flgs.l-?or

FIs.XII-rI\f.
. LgZ?. Handbock of the echlaoderns of the Brltlsh

--u

Irles. Orford Unlverrlty Pre!8r London. 47L PPr 269

fl gs.

pAWSOnr D.L. r 1963. fhe hoiothurlan fauna of Coot 8tnltr Xru

Zcslcnd. Fgo& Pulng. Yict"9!S!r' {g.t.o4' 36r FP,1-38r

PIs. I-Vf I .

PEtrIIAIIT, T. I ]tTn. Brltlsh zoolo8y' 4 th 6d.; Yol. 4f L?4 PD'r

93 pk.
$[,ADEF, t{.p. I lggg. Fcport on thc asteroldea. FcbsuetrllerS'-ts.,l.

SelrSeggllg*f SogI%X 3Or pp. l-€FB I pls. L-ll?.

TUORSOF, G. r 196?. BatLon connunltleg (subUttoral or ghrlls

shelf). 6? (1)r PP'461-684r

flgs. 1-2O.

v$EaILLr A.E., 1869. On nGH and laperfectly hnorn gehlnodsns

snd corsls. !roc.Borton.9oc.$13'Fi!g&. nI r 0.138.
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D, D.L. ffilont
DrDn tr@t of u oologrr Ylat'*lr llnlr7lrftt of SoIUngtoA

AqSTnngt

T[; soll6gtld sqtrg)l3aa thc tPaoles Atbaole

iluflr-pnrl (ntnrnvllta) r @ @
(pUrllrnl), mdl tW+JIqps qlbug troltm) r Eyllcrl
tanonlcrptO cplstrmr te not Enon to bs pnmrrtt ln
grrcorrr of,@@r lnd tht 6lt-
fnrttlm of tbc eouler Dlrtag tn l*rc rplorl ryrt'n tr
tbtr rprotlr 1g drtrrulnc! Ql thc pcltlm of tha

md eDrr*rur. TbC cbrllor rrt'en robtneld for of

;mtbr8!l Obtlr tmtrlls thr rndalo BaltDr tomnhilnqn

md Trtlrrq[lFF, Gd srncri rlth mtemtto EflEbND
rnil olrctnpolar @ afiflnttlsa.

rhrmoDffirIotr

Durtng lrtc f 95S jrfl ojr.[y 1959t rR cUldlltlol
tpfiForrod bgl titrc nqy.t goatcW oe;rjl,d mrt nrlfr ud
.ttrnsstrtel lnvcetlgatlone tn aouthcrn Chtlrr l,lttopel
nantnc stettons ;0116 catabllshad ln ttrrec e{ill0rato rtrltot

ncuelJrr

I . f sla Chr lqe ( rppnoro t+2o$. ) .

2t ltrcr.to Bdra tc Rmto Astnaa (ap1rnox. lr9o8. to 5gog.) .
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!. feb Hmulno arrd routb.ra Ftgtor (rBgpor. 59S.).
fhrcc thnao lruas, oonrldancd togcth€llr laat cr-

fnotcll to pnovldr I good ptotuno of the ohmgee tn flsnr
rnd fmnr rlmg ths Prtcgmtrn oo$tllncf Tbc InceGnt

plDor omtrlns rn amuut of tbc Eohtnoldoe sollrctr(l
fn tba tntcrtldel rnd sub-llttorel, son t !|| thc nrrtn
btologlet to thc cr1nd ltlonr Profcto! O.A. f,lorr of
Omtcrbury tblrrtlot$r Ohltrtobunohr

Tho oollcoSlon oontrlng Ahj epcolnanr trleb st-
Du.r.nt thrrco gcncra rnd ttrrca spcctol, Tbc tb$n tl)€olcr

rnr GGIoD ta esutbcs'n Oblb nC .rc ttylloel of lhrt
rarr' @ qffi;llqUrfoua (pUrffpDl) lr oonrflfiorl
ll tba collrottm, anll !.a rn lntcrrcstlng rDcolar d I
eqrtbrm ganug ;btoh rullrnmtf{r rtglnetgd lr Aurttrl$lrr
Sd hrt aprcrd to velorr mbrnterstlo losaltttl r!,th tbr
e td of tha raet rtnd dnlft. r rrrmhlnrra at hm (!lol.lnr) tr
a lerga urchtn rltb grara tctt rrd glro rplnor, cnd ft
ts uld crtcnstvaly as food ta thc rntia ln rhloh tt
oostrpa. Bha tbtrd speclco, Af,E gff q$$.csFf (ff*faefllrl r
has e ohar.aotcnlstto gFOar tmt and purplc rpLmrr

Ehc csbtncrtd fnrna of, santtrern C btlc tE not l"rrgr
rnd tha pracnt eolbstlon rclrastntr I fetr crota lcatlm
of tbc tsroffir ehrllol rrtrr farnrg.

i d0 gnatoful fon ttrc opportwlt{t to attdy thta oolp

Icctton, ancl rorrld llho to thanh Profeeson OrAr l(ttm rl|d

tlrc iloyal Sooloty for mgtsrtal oolLeotdl drrnlrU tht noyrl
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Eoclctf tmrnltton to Surthcra chll'c '1990-199.

SATSRIAL trXA1{TTIM

Bohtnotde rGr{r collcotrd rt thc foUortag stetlmst

8tilr l9r Rilrrto Edrn, Igla Wclllngtffir thc golnt to th.

Dolth of thc FAob berc, 49oo8r?on8r1 ?ro$6t55"S.l

tntortldrl granitto gnctee rslrc, ahrltorcll h6d

ootrlrotlng, algo oollootLon frm UiqPgili'Qqll f,ldtr
rqd holdfacta and subllttonal collcottoo !t afvtngt

nrfi/rt/1918.
xlurJ4?sEtltrtlr 4arollfl$f,orn ( Pb111F1)

8til. Fl . nl#tto Edm, hgoo8t 50"8 " r ?t+o?6t 58"11 doptb

f$-ta nctlrt, grqy sud; dnadge , eh2/t958.

u$l!*,hlfiw mqffpnGn{gq! (puursDt) 5 rtrrcclmrr

8t&r 29. hrute Adfnr off thc nqrtb of, tm rlvw to tbr
routb of thc tAOh baac, b9o00rl18t8.1 Ttfg6rt+8{T'!

Oapth 6-S srr groif rud dth emll ctonnrl drrdgrl

,heAsfr.

I aDrolm.

I rpalnrn
I rpralma

rTbao le du{nepJFl (slatmlllft)

Egrrd.qohtnlg mq[G]L#tqEE ( pnrrrrl)

gtrh &. Prrcto Gden, 49oo8r lll's. 1 7bo26r b8ilH. t dcr$h

1fi-12 ruor groy aardl {trcdgal l$t2/19fr"
Ps?q4goFffiE qaeelleqloJts (Phtllpgl) 2 sllcstllGno

gtn. ??. I sla Ganloop b9oogf 55"s. r TUo?1r eh"Yf . I ool-

leotton ffcrn elsnqg;ratls ftsnds and hofulfastrt
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s/tzhg3E.
irhptf tlUfFqnqrt (nlrrnvrlb)
Piq$gqbtFNF qrqttlstops (Pbiltppl)

t aprotnm

67 apcolnma

Stno E$. Is}r Oulorr mrto Edsr t+9oo0r!0fl8rp il+o$rt8"t.l
lnttrltdrl gnrtm 1l63E, crilauDocdl; brnil ool-

lstrns l 6/tn/195S.

firq$l,qehl$q mgqllrnrsuf (Pbrllpyl) I rnrotm

str, ll'_ Pucrto f,dan' tlgoogf 8018.; ?lros6to6*t, | 0rntib

ll-13 rrr rsdt rul rlth mtlsf, ahrlll tlmcfrl
g/r2/19fr.

PrFraGch$rqt Aqoll,rnfE$ (puftrsg!) f? rnolilu

ottrr 57. oelctta r.ac[anna, 49otor5eo8.1 fuozlt 5eryot

drpth {E mr r aad, r.ooE; rhol}1 trncdgal 9/'tg/19f/l..

hqd4nblHrl nngqr}lRjtm (rnrUret) | ancslmn

Bbr. 19, Prrcrto Bdanr rrrt elc. of cerf ftF, b9o09r58{8rr

7troa6r08"w.g lntcntldal bmlil|r brsb of grrEltlo
gnrtael brnd oollrotlag rnd oollmtlon flm *nqocrrtll
fronds and boldfagte , 9rl t/tZ/t95E.
.tFm.*E duf;E$n?l (Elrtnvrlb) 6 3pd,il{m

RsaualSshtflF r+qgq.lf$tqla (rhlllppt) I sprutoma

to+rnblnq arhrfl (uollnn) 5 aprolmrna

$trtr &o. Islr Duloc and fsla lsvlnse$r htcrto Edt[p

49oo9rog"g. , T4oe5) I onyv. I tntcrttdlal rrld subltttonr!
granltlo gRalec roolraS hsrd oollmtlngi tg)lr/12/191il.

@qEeiillsnlqlg(prrtuppl)SgrJeotmeng



o 2#..

gtrr lr4, ffiBo Hlar bgng[f l6"E.r TroAgttlrtf.l deftb
y5 Ee r antt; iE/r2/19fi.

EmF+nrm 4rti\lqnjEflr (Ihllrrt] T lD$tncr

ltilr tl9. Drillr rr[or ocmna, 5toepr8.r Tt5Prfrf ttltuh
ttdrl breltlo rmEl brnil oollotfng ed ootl;tton
fr.c lgqgEtrr bsldfrrtr I #/'tL/tggil'-

Iptdrphlf,m@ (Pblltnpl,) | rDstra

0tno F. nutlto stlillrc, ralr taflrlnol $bo$trlr0l8.r

6tolglur r tntrntldal boulccr brnhl bmtl oollcotfall
7/l/iggo,
Ffileghtgm mflllqrmr (Eb[rpl) t rpclm

6tnr 5f . Pumlo rllltm, Ialr f,anrlno; tbo5tfloFBrl
6to*f !o"t. I lnttrtldrl rrartlttr rorbt hod fol-
bettns ttri ?ollf,tto[ fpm@ tpdlr d
holdfuta I trdtrt t /t ftggg.
t+rqdll+hrnr@ (Fbtffsnf) 6rpetru
L,oFiFhf-mr cltlHe (lorrn) 2 rprstrnr

8t[, 52, FrrGoo f,obrlo, Irll Heverptrlor 9tTo9'r5otgrr

S7o4t tll0trr g htorttdal artfllltc rootl hd oollootfnt
sd oallcstlm tlu lglrqpntlg fndle m{ bolilfutrg
{or ,t6r27r3o/t /lg5g" :

ArqFo$ $qsregypt (Blal,nvlllo) , rpoolnos

Epcrrlqeh!flu€ Inlrd,!.qlgug (Phtltppf) f7 EDcofilmg
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8tD. 31. Irle Haroltol crlrtr aE xrrtief 55o5tt8.,

S?off$rl lrfrrtfdat grnttlo roolt hud sellntl'ngl
rl/t/t939,
t{ilAhlEEE tlh|F, (rsUne} | rx}cslmn

Bfn. 8il pumlo irllll,m, fab rrrrrtnol 5lo55t!5'8.r
6lpt6f Fdrr; rlrgtn n.|[ E.r gFry d rtth bonldcrt
alcagrt rnA/t959.

Hq{llnfiFrn trEalliilm (rn[rDDr) T rprtme

Strr 68. hc{o tll,llma, rfb Ferantno, *o1rrhr!.1
SPtSrgl"tr1f drptb Or5 Err oollcottol E' dfv&gl
sg4lrere.
fqgdgoulsq qfgrllelon+ (ptrltlrnr) 5b rlnslro

8ta, ?br rstlr Bortr.ad, 55ofl+t!ct8.r 6?o55tlrotr.|

ttCIrl gmltlo rnlr rrlf qldt brd osllroti$l
w/tele,
Lmqllml ;t|gf (roUnr) I rlPotrm

Eta. I!. tmo clrmdlf meljl lrlmd olptltr frrqfo Qrdft
55or5r8,r 67qfi)Hrt collrcllon O.il ll#otftrtil fialr
md holdfrstel 5hJt9S9.

FregfF4tplg rqngcll+ntore (pblUmr) t a rpcoltmr

BtD, 74. 8mo Olsrdl, fmlnffill oa 'feb Hantptno opCattr
puffio Oren,t!., Siat{r?CI'g.r 6f n6r lfrl oollcctlcnr fFs
SepHpwrtlc f,rmdg end hotdfastrg Z/eA959r

Ba+*mbrn\rq Fsqqll'mtaqe (nurfrwt) 5 rpcirm!
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lttrr T5. gcao Snrrilr Pd,nt s felr Fererino ctt of 3lo

ordlr, 55a|t | 1ff8. I 57"5er lo'u.l lntrrtlcal robulo
ruIrp rhltrlrdl hrDd oolloothgl 5/z/t959,

tp-tUgfeehtEE Unficltgnrpq (Dhtllnrr) | ;peoilao

gtn{ Tl. nmlo (Fuill, Irle B.rtrmdr to thr rct of tb.
Srrfr 55of t'8rr 6'Pr5r l0;Trl fltatlilrl grelltls
looB md bcutdc bmobr ral.rhotrtatcatr brd oo&.

lrottgl Tleltgg9l oollntlc bt tllrlng Tml
rUngoo trr 7 CHr959.
mm4rssnne qrnct+nilplq (rurupr) t, r.proimr

FEITOIIEA

Fun It AAUiCrIDAE OG{rr fg59

Arhlnlp ottatrr fBtS

Dla5noflrr llrt of Hlu ;lrt; rolldr lc tml-
filrctoal ff arbouloel; fl,.rttafiI de.rllif" frb ptrlm
cqrcd, trisalnrta, Bffr reft rtrrlgfit, nrrGil ebmr

thc cnbltrrr, oonaplouorolgr rldrnrC rdfl.rllt mtnasy d
tubaglcr tn nrgulrr aGrlGo thnmghqrtr fntGr.ab lrtrrtE
rulcrnu, arnmgcd tn rrrtloal ard hfflront'al Bsriw. I
corpleuffE naEr{l sl}Ecc ailr.ploaltt ln thr tntrnmblr Io
irdarTr tub.trolear Eplatrcn nry bc oonnpLgtrourlt dt-
s6[spdr Aptsal oyetm dlorrllo, or *lth (ru to thrrr d
thG onrLarg tngcntr

&rrrt speolrar Aj$& fttraFlf (Lrmrnas)
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Brnr.Itt lhtr rcll drftrd g@ sontrlffi reril

epmlul of Sr$b.CEUIgf$ Silh$g;l (Efrla"rfb) uil lr
M (Vat,mlmmr) rr.r b.:ru rltlb oetrtnty flra
rflthf,in Ghltt. Sr lrttor rpfotcf 1r unf*ttrlrfrl|r not

stp!'rsntilt fn ilrr nergcnt ootlrctlur

A$tssrq due+grFat (Dlarnrur€) Pl. xxr, flg. r

S+np.U *uffim#t tsrtrum, r9l5'- Dr ,W (aqpfrte ltrt
sf refrnwil)t lortmm, f9!6r Dr efgl lctmrot
f 952r Dr E; Emneocffilr 195h Pr t5r 3t[. ?1 II.ll1
flgr. 8-l0r FLTTI fl,grh.r Hl.frIIIr ftgr.Tt f f t

plrgnsrlrr DGnSoO tst grertrf rqiltolet IPDle.

Irtertel trmlardr 8tnr88; t tpfoMenl 8tnrl?t I
rprolnmt Otnrt9r 6 rpoelmrl thr 54 , rstclrmrr

Rnrbf ShFe lrl tf,1llorl ilFtDmtrtttrt of th|r
;rll biln ad cttrrsttrr ilnolccr f[o fs|r*t |Dillrn
hr; I horlsmtal dlsratar of 42 rr; d I brf,8ht of et nrt
rhlll thc enallcet ts f6 Ur hrd" Gil 7 m. htghf ffi
atrcutmns (both frm atatton 521 o$rt prpr.odwttrr

fpodrnta m ttrc abmal sldr of thr tcat, IA oqt out thry

rtpc rg€Fr rndl tn tbG ottren, BIEfiur Thta 6g[dltlo h*I
bom obcrvcd W othcnrl tmluatrng 8trilm (f 8{lo) r ma

llortcnrcn ( t gt6) , thc lattcn qrtbon notlng tbat the mouFr

FBns€ ls not uooffilsr A Eltsltmm tbffi Etatlon 19 t'r

rrnusual tn poeeG{lolng lcvon anal. valVea (f$.f)r rhtl,c
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ilGS.rB of thr frrtp Arbmtldnr ohrrst*t;tlorfly
h{ltr forrl trllr r#qgtrr rnntut lr rglnrGtl.' nornrl tn
rll othc rrrtristr. Ssoboa ( igft) hr rrllonH ooo,

rldrnrblr vrrtetlm I[ tht nrel valv;e tr lEBrf,U

eflSllqlrtlr ro lmgt fof of thr toroo0 rlf,olnrnr hr

l.mtncd bgvtrU losl or lcaa thc IEtrIt oart vatryc} It
la pmrtblr that B etnLjlln dcgnca sf verlatls gtrtr fn

Sa flgirtsgmfil|'.

Tb. oheraotr*.tatto gncffi ooloqn of, tht tort la
Crrku' tlr mallop rDcolrlrru.

DtrtrtHrtlmr 
"b 

lfilfrilqpf ta Inm tril tht coutbm
mt of Enrgh Arilrlou. flnw Rto do ls lr1rtr tn ttto ltt to .

hFSo litrrtt l,a thc roat, Autuncttor (gootn todtl lrld!) t
ud the fqt;1s6 rctrdrp ln dspthr rueUf tFil tbf
fntcr't,1.,:rrl ltuf to ,15 ntro,

rntlt WorUEFnrD.tE Agrrrtrl f8tt
FfitEilhtryI f,ontrnm,..l 90!

ntqgnmlsr Scet rmrll to uodrnrtrr hdeflhwfsd tr
aubosnloal. fnb plrtos trlgamlnrtOl Dorc atcol Eobr oll

losg ele€t. Emh sb platc rlt'h I ;rtncrl1f ttrbcF6h.

ltbclrolcs eonsstotrfire ln both a.e.ef trr thc tntffmb
ptrrtcs lan8un rcaondarlaa He3r f,orn horlwnt*l r{iltlotf
Pnlnarlc; tn Bfing spcolu woak\r qruaulrtt. Ayfotl r'mtn
dloyallor o! rttlr ono or tuo mulrlpe lnocrtr 8rrroal
plate tl:ietlnot, aneX a:.rartnrnc goarGrlo.
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t}Dr slrsrmr Pr4tilillFntffi Fsrtn)

Hntrfrr€gailE firqllFhlqrr catrlar lilrln
rDrolrrr rll s'f rhLfi brvr I tat[on dtrtrlhtlo.
gtr oC tlrr rfrlm rsr rnnaqmtlf lltnlctef to lhr fil
8|rl.d rcglmr

trll (tgllr f96e) br f!"rouilfil tto ryrttnrttl
rnrltlm d |bfr gmr, rilrrqmf uIil bll dtrrorlfif
of trflt (hrlonrl rDfr|ril tt thrrr of th. Ifi lrrf,ril
rpclmr nrnrly 8r fFfqilErr lfllr .Er M (futtn)
rnil fu rypt++lfffirn Oorlnra)r Ar tbr nFncm €f
qrfrt'rur tt a frDwlst tms1llrr.Id lhrntlrr tbor
lr tfrmrfcFl rtrug rirlimm tor lb ntatlfi tf llr
8Wf ln tbr lnrll Tcssmr.tcsr m{ilil (rtht} td
ruln[frl rflrr ltlprdnt rvlCmr ln lttm of thtr
rfrfrmtto fllttfrr lo lnrrl ilrgrr rrtr frt lrcr fol
fbi,r ttnrr lrrt ttry ftfirr Follr to br of thr rhrr*|trr
rrt|nffiro Srrr

ffi ffi (ffUfn$Pt )o(I filss.Z,3.

ru q$rllnfqffi ra{mrrnr tS{Sr tr tlnr glrr
le!r: f !6r (rrefrtr lUf of, mlrrrun) 1 lcrtnral
f9$8r Dr 9l Irrnrnillr fgSlr Pr tlr llrftlr fIIr*S-I]r
Plrtllff r ftp.l.er n.ffrItl r ffgr.].br

Dtrrniltrt DffiId trt firfdft rr|r pdtclr fl|tt
ltllr $rb$olil frnrt rroulrtrr Yrtlm d allblfirm
frdlorllrtrr rrb rlth m to Iile lr|rrrl tlttbr fE||rt



il.An xrr
nr?nalr qnfqecA (Brrrtrlrrrlr @ fficlrcnrpn

(pbulpy[]

fiEfilq aqlrqrDil (E1rm*rxr)
tl8.f. Aharrrl rploal aytta rtth :crcn rnt ralrur

Frm*rob$m rrqr$rqtgE (rutr'rpr)
tl8.?. rf,rpl,ert rrr{nr of tlet of finnllc, erl*

qrrrtrcrt rfgrr srplmrrt ll rE G,
F18.:b rhm'nrl rgro.r rsron, rtth mlc rv lxrotr

fbbillrtlonr ffi.fffr orlc lft,



OC. III

5mm

1 mm.
4 mm.
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rtrfr rtth Omhr I lnmrtr Sunnrl Dlrtr lrreri trlnr

Irtrrh:t lul,arrlf fl6 f$Ft.m fIil tbo follcril,ag
rtrttonr ttrrf lr E rnnlrmrl 8tnl0f r 5 rUmlxrrt g|lr
8lr 0 rfpetrut StDr drr E fDrotlmg StorSL 67 rfrclnrl
Star *% | rnolnal llnrllr f ? rnclrmrl Ebr!?r I turlll-
r.nl ftar!9r I furolml ttrrl0r 5 rDmhmrl gUoUb I
rlrolnmrl Ita.bgr I rDrrlln; Et[rl0r I rfcclnl Strrlf r
6 rp;olrmrl thri4 f? rportmrt rtn.66r t rlr.lrlnrl
gtn.6Ir !b qnrclmr; ittrrlllr f e rp.olrilt Elurlhr i
rs|cllrerg Stnrl!.s I rgrlnnl ltr.Ifr I fnlclnrrr

f;r$l lbr nrtlrrt rprln brr l bclrnilrl
ffmctrr of b r, tflr fbr Urilrt 1r 19 r Ir llrrtce
tfo dlrtlmt rlm FsqDr Frr npunltillr th. flrrt trn
fa.fll tborr rprltmr iltb r dlrrttl sf lpfO t; ril
th rild itar ;lfb r iltnrtnl of fl-Ig tl lbil
ncUrfff arfrrrt lrr ynFlrqntf lf,'toalc (tg5s)

rrprtrl tilr rln |rleqlr fr I foltrllc grLnf lt btrr
hO th. trqf eqplrrl ffimllr 9-l r ll Clrtrl d
riulta fs.|! n lt dlmtrr

!b rDfod trltm 0f flf9 urrilnr rrrrr rrrrlntfr
A 6 r brf. rnrlln hil til lnlr nunrt ntrlr filmi
cf ibr arunt flp Gil lbrm Dlrtil rtrnf fill lhr pnb
poltr! lHlrfq fr rlrnt rll olmrr thr lrtctil arufn
ffrtr (m. III) lr atrnclf filrrt mC olr I lr lnrtl
Gllr thr ntf t aff to rql|r I Dorruon rnrta*or lr ttt
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lnrlpesetr ulrn fitr rr Ecr rD|otsffir rhm otbfr ilurr

Dletrailrt!th?DiltctorCnddth$tcrlryrta|ob|
rlnort f13.$f (n31p sr 1t mal V) r rhtlr tn I 3l n hrfr

rp6l1lrl1 oor I 3t! II r$r |6'o1|lt tnr{rrrt' a1A Ut. Y lr
rlmrt lnrHitr !h. ffit thrt ogr ru rnrtfl thr mrt

rtglillft Hart of rll tbr orulrll $rt|r rfffi r!'th tbr

oHrmrettor nr|r [l lrt| (l$t) n tm fiailucy !c' tbr

rru te rlgFrtr pntmlorlTl d tbr eflrstr cf thlr
tmalmqt m th. il,rtr of tbo qglc.l ryrtar In thtr

omf.ilt It tr d rlrn lutrrlft to nott thrt t lI n h'{.
rfretnm hm r ururl rplarl oyrta (fle.I) r fn t|eh
{Fr fT GU tr lnr6''|, ff| i!11. tbr nil tr 1r Erur! r[p

cailrtrl lt itorf lot tll f.r ltr nmnrf pctrrlor Ddltlilil
}ut f,trr rrrnrt orr tF, orrrlrrr Ir llr IIf ef Y rrr
bj3r rtcmslt Frrfr

ttrtl rynctru rura Entrd fo tufm |f tm*
j1rotc lglrfumrp Slc[ hrr rflr$r bilr Id 1r ril
sturr rGbrr; d th. Snnr gfns4rf,ht|t (6r ffidr rfil'
rtps rn Cfflrftrfgl Pmrut trlrru rt lni
tn firatlc qmlnar. fbf mttrmt rlnctn ll thr lalr
lmtt16 (b n br{tr} ;l[6C nrl|1r lhrrloprC ilCfp1 IIIrt|1I
*I0 thr 3trctr of lFlnrr sll r.ofi0w ffirlilr rD-
gfrilt tn th. rhlrotl, mjr thr rpbrl rgltr (fttt).
rh. rmlillrn of th. rstr Ir ru&trnn||r fo tbri lr |frr
rbg'el rrgtu tb. E alls ruErm cf tbn ffi Dlrtt
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ourof b. llilr lrrSmv trnr|' llillrE] sil !l|[t
trrau Ef rpl$nnrl but Sllr roil ttrewpu rr thr

utra1. gcrrr fttr nlrfrlru thr rLturtloD ln !r H[lF
mr[4Ur{r E! Ir rlhnfFrtqfu il3r{ tbc epts3rlrr dir'
r1D6il 1;tgc. a1;q;lfp 1; ruh- (Irllr f950r Dr !6)*

Ib. rtpb cstrlrtr lf rrunt rtrlrurr ffl|rlnl
rlrilt mttrlt of il5ilrr oc r tn rurr r'obrDll

M. lbtl rp11![ rgDr1;; fc b. r Drdafmtfft
rCriptn ffiarr

Dlrtrlhtlnr rtffi rr rrll tffi fic fH

rnlbr*l cI of ilt[ ffimr il) |t' rrrl tb' milhctl

ttdt oc' tlr n.mrf, tr lnmf ttor. (ffr Cr lr EJlr) d tr

tbf rt tlr rorthm llrlf lr rDiltl btt. (Fillr lrilflr

ltr rrnlil rt|t oofitt rl tuft0 lr ffirr Il l'r I- ?

tcrr$ fill6 tn rm r5llllt n! rgDrg1 to fff;gl tlfr

1otbr@ Iilfu rhrnr lt rt b ffi lr IrilD

ffir il tbrtlpdr oI@.

rrtrt ffiffiIlIDrn fl'r3rUtt ftoo

f;FFnbtm Dfrrp fI56

Dhnorlrr lrrt fffililgr lrrtft hnlr8l|ilrrL S

Dlrlil polttorurrr tt4o Dffr nl,r| tr rs sr! rF{l l|F
;'-lp ld rldrlil Isrtll. A pln*f ffilr le rS
S Dlrt . ffildt rorErlr; rtdFllr r$t fil;|lDfl'
rDrcrl ryrtn cfory.t|rr s |[tt cmlrr r d Y lnFb

urf rD|lrl| wfim (rdrnl
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trrrfrt lhlr |lffi 1r ronotDlor

ffi$n(rcrr[r)
ffi dtIS nufmra; f9l+$ Dr r? (rnfrtf llft d

!|tlrmr) r HI.DVIII ttglrtl-f gt lartnral $!fr
Dr l0l M' tgg} Dt tlr ILfZf ) tl8rtr lf'
Ifr PlrIIIr fl.P*l-9.

D|lrgnilIct ll frr tlr SGErr

Irtertrl Intlrill Itnr!9r , rlotrrnrl Ollo}lt I
rFolffif !tnr$?r t rfrolmt Oln*|Ur E rplrilr

Inr5r lhr frarrt qpilInn brr I hst"rdd elxllt
of E n S I brlgnt of tO q rt tbr nrffrn tr I
dlnrtw of qt n d brt{ht fI rln IE rfl rrr tt
rlltolg rsl tpln, ;1il tb drailld t;;t |a It1filry F'Ifr
mtrfft it t[r fi d lntmrnDrl trm rlmfrcrr

DbtFttrrtlnr tbtr rDcclcr tr Eon I csrrl n fha

rfit .cnt * rafibrn Eiltb nnartrfu Grflrc lr I'rn Idil
tbt aouthcaa !l:ft d tts Frgor ftflr flr Cilll rrF
tr O-IIS mtrrc, tt ts nq3t $EDillt fffi ll tb| Uttfil
til; tht$c ft nry br crtrucff tffir

IgcnrgsItH

fe n.ot t (Irfr i;hltolr Btsr f *tg) r Ic rcblllt.|r tf
rcllmtrl, rtthcuh Drofrrrlugr lgls (pmrrnr) stx tb
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prcscnec of a ecEon sca urchln ( probsbly Lolgghlnus flbqf )
ou rocky coagtr. Isla Chlloe lles ncar the northern }lslt
of the ri,ngG of Prcu€eghlngrg uerelJanlggEl end lt ls posslble tl
thst thls spccles ls not partlcular\r conlron tbere.

The three speeles ln the collectlon were talen fro
the other tvo areas, nanely Pucrto Eden to Pnnta Arenag (stng.

19-49 ) and I sla flavartno ( rtas. bO-78 ) r where they erc all,
represented ln the rocky lnfrallttorel zoDGo

Speclcs not represented ln the colloctlonr but knoun

to oeeur ln southern Chlle tnclude the arbaeltd Tetrrpvslrs

nlsef ( t{oIlns ) , and the schl sarterlds tglgflug ercgvatrll

Phtllppl and 3rlBvtgpter nllf!spt (Gray).

The known eehlnold fauna of thls reglon ls related to
the feunas of other subantarctlc or cold teoperate loealltlesrtl
the generle level. PErrdechllgg ls a southern genus, ulth
specles on nanJr subantarctle lslands. Arbagte epBertt to
have the uest coast of South Anerlca aB lte hooe, uhenee

specles have spread to the csst eoagtr presunably by uey

of pr€-Plloeene Panaua o€E-routea, and to the Atlantlc eoegt

of Afrlea ( l{ortensen, 1935 ) .

The genora Lgrecblnus and fellaolsuE ar€ nonotyplcr and

thelr specleg ar€ hnorn only frm the southuostern cocat

of $outh Anerlea. _Tllpy_l!€ lE a gonus rrhlch has three

spectes ln the Antaretle seas, and a slngle rpceles ls
knoun I'roo the southern entl of South Aner1c8. fforthern

genera are not conspleuous ln the shallor water fauna.
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LISNAfUPS OITE

DEffAtrtSsI, Irr 195I. Umo5raf,ta 06 }0a Egulno0clllor

*lumtlnrr Sn- frF-sruln ilntr-Ssnt$rUhn I (6)r

.9Drt'!Er Plsal-grltl
tr$LL, Er ginnrotglffir tg'f,. Drlg-63a uFhtnsdffir sf rtil

Brehndr lqil]r-PIHil,Elf,trr. ttf,lr- Eilltlf,ltsq
tlor!ilf.

ffi, ig6t. rurtofogtlrf ilIaIG[r of rrrfutfsulf
HFdlr ln rct tmlplmtd alhtaotdrr iaf lgf
ovglgtto+ gf.,lltlg.grqggrrd$f; tsclDournr

*.n--,Erfg65. Dltsrlils,! m orlontettdl d dltmlCr rnf

rlry bnologlmr Xdltcrr lot lotro r lrhtm'
0rmrtrr tnmtt;c oa lBrfflrbrte hl.mttlnfr
ll+tb {mrqr1 f96!r , ' 

,

t,SEHfftf r B,8r r f 98?r Arnil0t.r of .ef$$ Uniltqtr ril
alllcr rnd of nmpetrstns r\!Ir!.r ', Hr lqtiHE

flqn" nq3* Ur,q. 6 (Ir) r IDrbS?€eFi ; V5 filF.
I

ronilfirruflr th.r f 9!S. f,mogra$ d, thr $sbtsol6rt, Flrtr
\',\.

e---...-q, f9!5r Eohtnotdca anC @tEotdcrt',' @l
III, DDrlg9-3|tr F[r3-31.

--, 
t9t[5r rnosrsb af tht lohfaolCarl $lf (n]. t $)'

1.i.- '''.

f998. mlert! of thc I{d Untrrnrtry cfrflr H'
!

pc0ttil,n l$liti.g. Brhlmtln dt qtlurr&t|rr In
qnlfn-If,g- ,F-r. a?t. I (f) r DDrt-411 F flfilf r PliI.

ETIIDEET tr r {gtl0r Ocfllr-Eoblto|.ero th
t\.,

\r
, '{'i

pm4tt-tg0{tr Dr 660.



- ?,56 .'

N ilffi OIDAMTD FMT NBfl EB$.TfiD U[1ES8

DY D.L. Pmgm

Dalnrbnt of EoologT, Ytotonla Satvorlqr of t'rlltastC

AEmef,f

A D6r rirote of Gonlocldarl,s ls dmrlH flcr
rpotmeor €X.lc$trd rnrs fhruo Klnga fslaulnr trct Enldt
rt l deBtb of lri 1;tscr. ft t; nrgllf Hletcl tr
Sa EDcrta (IrrI,) r fatrltng tE gt.rc typloel euffiau
emlq$ldqEtg lrce I tn rttsh m brsrl d too tr ilrnlopcd

G tbG radlela,

mlt|gm.Ilq
tto rprln of Oqnff$rrfq brtc hf|l'ba'to bnn lll

Dor.t il frlil la Entradr flll, Sr W Eettnt
brvlu3 : toillnrl Ollo oo rplcrl r:rdlslr ff{ hrrf
rllil, frltr tr tbr ttrglsrl mblrln ofFfiqgffinr{q orl'
tbr othm, gr nqfrmf Dlllr bfrfnl tarl$d d LrrI
ctsot s tht pitolru, frllr 1r tbr ru[rnn A|d.tfp
tf{gjE.

Ilu'fng thc cffilro of rmttH larctXfrtlosr of tLl
brnthil oC tb trr g.rtd rhtlf, th. frt frlnd Fr*

En5f6 luttCutc t1r;lqo c bctbtc rrplr Grr l$
mtrc; nu" lhFor I'fnfl lrtda. lbil rlXllr omtrlDC

tcn speolramr 5f rhrt F3pug6 to bc | lrt rUlctrr of

clffitoQlCeu.!.t" fbr abrFrotEr of gbo edrploel ndlolll



TIJEI IXTI

qFil,ectafrFr,l 5JJ lrrDr

EptlGI f,otoFnlr -crd, rPrt.

L'mr Purtrynr ifnld tartr lrtcel 1;pat
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Sndlsatce acsr afftntty to thr Aurtrarln
a tdan ta tqhrf tg (f.cram:) 

"

rlnolrl gqfo-

Otcrrldrr Orry, t8e5

rgrrrtr t Drc, fflS

tIpr Srnolar: glgg$g t*!$ltn Lmsct,
gggltgg*qetrls #" 11,en (rrs xxrr, )firrr)

Dts'l9tlmr lrrrt flr3tmrf tbovr rd botn, rtrorflEl
arrEbtdl. fnbltrl le4td, tflsel ryctr alIettl' 

''".tttrn balf brd. Ffi!'lrt'il hrllf h.6. eba rcrkly rtnrtr,
rlroft atretgbtr Grr zfr ag h'md cr lltrlrb. Dln tf
rlr nb rlrtcr to cnb tntrnb Dfdc (pUrrxurftbt)f !!t
f*eu'prtfFm ulte cl. fmr ttre Eurc6 tbn Dslg-
cFoBt ctlir Ponr obltqrrc, Eilm, hA mt eanftnrtr.
f,sgrttl tilbrsolc tn rrrttcal ttnrr mcLcl mnntd
E tFmn s9foxfrtclt cgurl to tbllr dlmtrmc .l
crll latrrnal Cubuole ta slturtad nrllr! tr tbt nlgtrr!
tnbanclr rnd brtsr lt, rtrng nGBr tbr lonlr gutur.
tnf,eml hlbcrolcs nclt Occlelr0 rt tb. rr1lhr, tdtfg
to drersase ln cllo adarrlcntlt srdt adorcllrr. rs{ln
mhlacl|rl er\m to,tfrr neHld, fornlng r osuttrnotrt ltraq;r

Xatarab rltb Dbtrs to GarU varttssl mr*fl.
PF.tnry tubGrolce pcrfrrrtc, lsamtuulrte. Sc bopr of
rclr irrrnqy Eba.rr. a!.lgs rnootblt frm ths rber of
thr ercoh (pl.xxut tlg.t). rrolc ctretrrr $opa[tf,
eill at tb rbttrur t ndfqg to bccil oonfluat rdrrrl,F.

td,ft
olnfcidr{r
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SsrsbLgul.rp firbo$olc of 
"srytr5 

Blrr, rrd*ogl r,lng tbr
borlroatrl EutunDgr Srses"lrqr tubaalea fnmt t"l rtll
mDsra, omfland to tbs slce0lm bodrn of thc t Fob,t-

onlg tlfig. lbo rsrtl0er of t&c rfrcftn rfiar ffi d
oa[ilr fbc ffile qgger cd lms btrlcnr of tb.
Dtrhr rn rlge rrdrsa, so tbst tlrc stgrsg ncdlrn ycrttml
frlnor rubssrdl sllm? hmlrlurtrl f,usm rt t.h lnc!,r of
tbl honlrmtrt tutnracr

Pr|rarZ mdtolcs of yetablr fouarn rttb a legtb of
$p-159f( h.d. AdaFlset ns$lotsa egltill:rioalp ffmoft
aplnoul, 1B rmrt oiilloo oorqrod ttr e Xaymr d thln glu-
tlb btbr. Ths hlm flrra clogatc, tatrlrltrg tc I rbrll
Ilotnt. ?ht abrft la rqlild dtrtdlf le r rnlll ftrl.lmd
cratro (P1.FAUflgb2r. Adcal seilotr sbrt (cr. 6.O rl ,
(lrttfiod, bls.lrdlEc (p1.r0strflg.glr mrotl c n rettfr
ailnsu I tbc etblr. SsneDtocls rlils rlqrtrr rr*ft
f,ilTfilp bs.ortrlrlg rllt[t$r toc€a tbl €Irtll, atrrftJr
rbloh ls filrtr mt cgurrr I mrtr. frtril bril Tlrr
esgtl.y trottru, rhon parrrnt roill cffiroD s *ctl
lrtnartcr tbrE clr$Gnr (Pf.n(ntfttb4) |

!;rt srd rorobfcalnr egtm crrn4pa6ltf, plnl
ndlolre rbttt.

Tertrt!.Gr fho trnl'let rprelre(d.i E rd ? r
h.C.) BE burl aFrl.r on rrat of tlrlle frlsrrf rdlolrl.
fbcil rlx$rr tpDrrlr to bc lsot rr tbo rdnrfr grdr qtill
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thl rdtolca ln 0trr llrgaat alnollc (tS r!!t b.a.)
vlr'turllt lrck Dtrel allurf,

Holdtnnr Thc lrolotUryn rnd tro pcrQrpcr tn
loalgll t! tb. sEllcotlct of tbc Fs ttrlaill @Ia
IntltrrtGr *rlll,ngtol. Dlsnls - ErlotfDrt btrlto[tal
dfffiter fJ E*, lrotglrr, 'l t frrrrt1rDr - (tl b.6. II f,
hctght 7 &rr (a) b.d. lt nr h.tbt lo n

lrtfftsl ffindr rlor Strr m5 *h/195E. off
lbirrc [,rngr rrlrrlb, ,ro59c 8.r lTf"lr t,I T5 f,at&c;
bc tru$ tO rDlolmr

"{ftlllnltlos af tho spclcr tggfntifdil IlIl fr
ennuutlf nlrt;l to gbr rrtillln fp31- g1 Fnl|
(f,rrr.ot) and tln For ?ratand r1nolc gr ffi Ettn,

Tbr tcrt cf gj q*rl rmt clraly ;rroilfn tlrt d
gr Faprilg$n,' the dtfihncnccs hotrril Ch tno e;rstt
bcflg that fu ffi bs &-9 tntorannb plstcc to cS
tcrrttorl scrtor ad tT slb Dlrtar to croi tatrrrnb fitr
(rrtl, i95l+) fcnuas gr nsqt bdr 7 tstcrb Dlrtr ta
aob smttoal srlcu, and 5-6 us plet'o to rS !*€r'd
plrta Allop thmc dlrs teo f-ntcmel tubarates f! Sr
W (rett, i9*) md oalt otrr lE f,r ry|.' Fb€nr

dtf,ftrnmrnr ln tart atgshlr rill not nrltaDler r qr|llnor

rlrcinm d Sa ffi ry brrt hrt ort latrmal
ttrffilc (rrtl, f 95b), rnd tt 1r 1ntsf* thrt ncluttrr



rr/Sil llrrr

flpqtclfffif Ffril ger

!18't. hlttrl r$as nsitr rrtb rcffit rb nlrt,r,
] t'3',9'. rtellrt grlrq nftolrr
fi[9.5. tlcll nrfrl !r!lolr.

'le.b" 
ffilon lf rfsrt rrlnilm iltb lcd llElt+



fiil
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nubrrc of Phta greur Gtuagr rlth F'iltD. Itr abld
dlttftrgptahlng obarotcrc tlc ltr tL rdryIarl nrtru1r

rdlolrt, ;bt"oh brva tutnd dlaor l! g* qFffif*r S1lr
lrr gr ilIf,f tbcst ert Bs trgtlnrl 6t|orr r{'rrll rcrllt
Acraloprd GFm? Burl slmlr nomlff nrrat fi $r
ffi, td to bc ltsklrg Il 9r sJd'r

In g{i I#$e tb rrrytar[, tnbdlalr rtll srtlgput
d tbra rrqr ,4 btmnrl hlbtrolr (Iortuca; fgg$).

8sffioqf tsbcrrolEr aF Effi? emrsuc I! $r 3n!q$f tE
ln llr S, tllo, thr r$orpclf,rrona r!l;r tr rloc tl
gt LqEilrtlr tbsr It gr Fnt. tbt rnrlrry rdlolfl rr gr

nrql Lrrr tho cwgtcnm {tcer iltsb rlf rc cb|lnti'tJtl!
sf gr tsbF}u, orc tb drrtdl ctnltil of th renblml;
rgl,nm ln thr fm*q66r sIPGtar 1r f trtr lot rrOstrtrt rl 13

ts lE llr tgEsllg.
ft 1o wtilrnt thrt thr sgcctce [3p d6g'abd 1r

dhttmt frc tbl tro etrlcls llti tish tt hg Drc 
'r'

1nr.ed, hrt lt tc ttt#.cstfng to cmrtde tb. rlnllrrttls
brtal;a tho canol6. g. ffirl. bns rgtnr sbtch irorl olru[r
rcssillla &r grrhqElq (rns;rt fu' tS pnffi of h|r! llFr
ln yqng rfrcclnoar), nt thr tcat lt .lH8 tdmt[sll' tc
thit la &r wbrmnluNi Colu1'r rlso In.iltd' ' be fcr
dtcttmttm brtmr tbr tbril rDcotrr frr tbr ffi
rblto tcst !n llr *esl 1r tstrllf 'nlllr th. llt$t to 6glt

brcm teats obs1nstcrtstto of gr tubcl^t rd $j ffi
At tlra lncrcut ttrc, thnr rp*lcr ot' t[3 3Br
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Oslogfs!trlr e$a knm to bc llrr|'ry le Sc Erafnil
ratcng. Thqy nryr br ClstlngnlsEd 3l follarr
| (P) HmrU rlrdtslcs rttb r Esro €r lqra drelold

tGnl 6tmrrr$.@Ertqmlfrlt
2 (f) esal dlro lecttngr Urt Datrr8 hmf sIrE$ Ef

bc lFrrctlrtr
, (ll) fdgfarl Brlnrtt priltolal rltl rr,l,! lrotosrd

€l,sttl 6ttar . a g'@ ffil?ulqhltn
S (tl Adslrtoat tlrtrrrV r$lolrc lsilBg iltrtrl, Olacl

:: ::T.T,*; ;;"
f B gnrGcful ts Frofruu E.l. Flll of tlll D.-

pstntmt f.r hLa rdvlcc, Ed fr E lrf to q1tffilru
ratarlalr allo to .{F. H.D. Ktrrg fop nbotqfnnifnf tbr
rlfotruc.

Lltcrotwt Gltcall

IOHlBNBntr, !b., f 9tC. Ianograg of tbl troh$roldsr Ir
!tl&r E. BLRR.lcLffiOt, f95S. ltrB!,aly and .tsscnt Srbtrolfhr

of Srr aml*nd. CidarL8rs. il.4.. {Ltgl+JEFt-

a++t Feurn eI.

D.Ir. Paffim il.Ss.p

Deitffinant ef aoolwr
9lotorts Tnlvrngl$ of ftrllngtoa,
P.O. Eox f 96

trl,llngtgor f,.S.
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TEB ECEIf,OID ($HUS C^TilIOPEDITA ff IIES

ry D.L. PGe[
Drneffit of Eootorgr, Vtstortr Ullwrolf

ZEAL.ND

d rrllrnetc

ABgENEI

A nr cpoicr of tbc gnrr @ fs drssrtbd
trc r rDcslmn oollcotGd ln thc Eg of Plnftrr lcl
Euledl, rt r dsptD of 5Ar-426 actilf.

IilINqDUCITltr{

!b 3oanr Crmon4lar ta tbc rob rrtst nrbs. d
tbc felty Prdtrldm (anbl. Burabtroilaa, OrrCcr Ecbleop

Shrlotda) r rfiore foaatl lolf,rrocntr3ltr. rarr rtdr
rmglng frm Jtu.rrrelo to ltocmr t! tbr nsryth- Ertt-
1f,arr. In tb. Coutffi nrrrrmrl, *i:t*r!rr rnr horl
ca fFa frilgarorr (U1p*r Jnruelc) rO uc tlc gtlr
gmlr (ltoocm). gqcncnCtn tr rot I firrfo 8lortr, cn-
trlatg tG qnolc, d 6lob olglt rrrr raoG tra tbr
fdopProtfic, Gt fr.il thc Attatlo Oaou, rS il fior
thr OElf of Prn (foltrn{m, f Sp}. ttrcr qnotrr .rrl
r11 drqr tfr forru, ed rilG brrr e rldc goqIFDbIo lrftr
ta rp!,tc of tbla rodc of ltfc, rro FqlrFtffitrtlye of tbr
3lmt rrr; Em n"c Hrr Austn.llr, c! ncna bvr bltbcft!
bcs rcoorlld frr lsr Erdrtril.

, A srrll collrtlm d ccblnoCcrrt tE trratlg 6r6t-

tatned 1[ tbr lar fi Plonty, F.r Scrlrd, bt I omrotd



,, 2?2

ftahtng ycsscl. ltrougb tbc cmtmy of Ir. J.

Cootcllo of, thc Ullon Dleb ed Ioc Co. r tmrugrl I
ncnber d tbc lartac Dcp*taat Ptgbttlor Labontoltr
I!. D. Artburj tla * borrC tho rcaablr ond br aollrlt d

rd lrccrrrd tb rcbtnoCrnm ena llnilft farlu{d thr
to tblr laborCter* for ldattftretln. ?hr lellcc-Ho
octflnrd I haodcm rafptrr rblnsldp lblcb qDil cl'ra
srel,mtfo[ Btrrf to br r Df rlrclc of tb tE
@.

f r gretrfirl to lbc frr|,Er Ilcftrrtett fc rltcdry
et to rrafnr thla qrcctm, to htbaor f,.!. tflJt C
thlr llrBrrtnat foc bta rdvlor, rd to Ir' I.D" ffill fc
bla cr!! la p[ots8rrDh&g Ihr rpclln

qqilFonfr+s r. lSaretr, f lt69

tlpc Snctrrr crrunrCfqr q+bqtr A' Agnactt,

crg*otEflne agv+osgdsqillf,t rtrtpr (Pls. xxrv, )ffill)
Dilot{rtlnr Ergt otrulu et tbf lblber fita3trar|

rborrllfr thc rldca atraneilt sob.f. Ectru0d Cllrtre
fr rn, brlgbt f6 n AD|oel strta 15 E (W b'e ,)r F t-
atcr l2 rr (Ft L.C.).

frEE rttb frften fil.rtco to crob ooln At t&t

abltur, tbc ab frc $)IrForlnatrlf *t of tb ilAtt d
th. latcrmbor Arb Sfrtt tr"tsrtnrto thlrcfDmt" tb
Imr Srfra rrrogcC l,E dtattmt sror ef lbrr.f. tbr Elrtr
c+tnnnta ar. of eprrorlsrt.ft rsrl lltl. Ibr rldtlr
orponrnt of caoh Blrtc oelrlo l aonrptauffit lgtr frl"rrf



Effi; grT

gFq.tl$ grrntliqfE. ErrDr

EIDGI fotffillrr eill - aspect.

Itfflrr Edlotflrr Ht rrlrtr

Irur lalotytlr, arfd t'rtr, lrtmrf rttrct.





tubrolr, SlGb hea e hroad ar.olc. lhc tnbiillc
rrrr Drrforatc, aoncrcufeto, tn I nGgnlrtp vcrttoal rclfl
tr crsb oo1m, dnrmrrs grrrduertt t! rlro daDloaltt.
Eccmmt tubor.alcc aaa1ll p;tontcr Dlod m tbr
loron a&dla dg! of croh pletcr th! fontng a tr-
smrDtsusal rtgrag ll.m ta thc nlcdlo of thc tlrno
8lr11cr tnbcre la er'r rBerlaelv rogttGrcc olerfrrrrr
(PUxvftB.4).

rntcruil rlth l rtagtc lrrlm af hry nr{rrr
tnb.rFolcr rn c$h ooln. tbr epolcl erf rilgr r{nC

bnedly oofiluart, !o thet sccodrrt tnbcrolcr ar.! osr'
fl'd to tbo rdndtm d edrslrl rdgrg of tba lntcnD
plrtca' Prllqf ad lcdtqt tnbutlcr pafarrtrp tor-
crqmlrtc. tbc rrolrr of th DrDlryt tubrrrof.. !r!. I
ccll'ec of ra! rldlgtr rrtdtag frc rorl .fedrrit
tubrral,ae tonnce thr prrery tuDcslc. tbilf rrtdpr rnl
rEDl oroptoumr c rilr Dlrt c tbm oG otbrr, rl Et roil
omonlgr rnmrnt G th. $trrlt tal rldr of thr nrlmrr
tubcmb thn m th. rlbrfils cldr. ttf rdln tnt;,rb
mturu 1r bordorG bg r osptoum rlrrrg ror d uam
coocilrly tubrrolotr rntl thrFr t! elao r satlmanl !il
of rcdrrgr tubalelc et gbr dildfrt edp of mob coln
(PIJXV frg.4).

tu rptorl arutrn tr larys (# b.d"), claycl|',
culmt atl rtdrly Ecrt. !b. gattrl D*r arrf rrll;
tho mdrlrsttc oqlnt. fh gurrftrl Dfrtr ourytg th.

hroad ar.olc. lhc tnbiillc
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mdnclprltr tr Bot omtPlauffirllf fnlrrtsGd. tbr Fcrl,-

Ip(ntal cdgt of thc rtng of 861tat Dlalcr ta Datagpnrt

tl rhrptr boldcr.d Dgl t 1l!Eg of s lccl1r r&tregrtfe

bbrulrt. 8m hbrrslcr rFc plrsrd strl0r tb|lr Dtlgr

rrd c6 thlFoo of th. Smftlt pt;t . tbcsr lr I rh$r
tnternlr ngl t[3 glttt[ po!f. ballal tubaltrl rblsl

rplrotjgtft oclld !fllls.11rrt6 rll rrttclci C omfr*

lad tnltrl plrt*. tlb. rtrlrr plrtrr rtrnatrrsltf,rdll
brrc tre tnl3lolrr ct to .rob !t6a otr tb 6ulr! Irrt.
lbr prnlnroot 1r oo"t!!d by r lrmf anDrt cf lilll Srtflt
d crrrto t!,ftcr rrttrrd tnDarcfn lit url {lGt[Dr
tr rlleFtllr rnntrtr, gctrrlotlt pld (n.xxv ftl"l).

prfirry Fdtolrr rrll lm8 (th. Iqrrt tl 5f r +)r

elalrrl, nootrbly ttrrrrfngr lilgfltu(|lmlty atrlrtclt
llorcly oleStrrd tn srU rptnclctl. Ibo rtllclt rIrE !,t
Fodt" oonsglouotur qpfufftoft trlor tbr tlrnt D of

th. lptnc rt tbr bsr (ff forVfilg.2) ' Sconllrr;, rdto!il
loqg (up to lf nlr trpqltlgr luglffil3dp rtrlatrllr
cn.qtlng mrFoua rptnclotr. lhc ttllll ttrqg 1r oonl.

rpl,onorra, ht not ot lrlgt la lroPorttc I th.t cf ttr
pfn*f rldlolrel !a $B cl€st$ ebqd (Pl'xxrr fl|h't].

!51 rDlonlrG ta tbo tubrfgrt rril teqt al'il.It fnrlrf
prt'*oretod Bhtrc of rTGrlSl fcn3th Or? rr, rhtob bm
cj6agjc taryfnrl pilpo5cctlonr rd I rtCCrf nufg{pf.Xxv f1s-5)r

1'h. trgt tc rbltor Ught bnorratlb 8lrt nilgl tt

elcrt aytttr Tb. 1glfcd ayetn tr acrPtcwut rrfAlnf;



i- 265 i-

gFtcnr ttc tuHulrr l!$tft. lle trolmng prrlpmt |rqFr
ermuf rdlslar b*r Fod; pooil{|r Crfinrd bdr of
oolm, tlc oclrer blru ddlllrtct' ught r il tlr irt
rl,0ar of thc mClotrr, *ldtobe trra for rDlpillrLilt
tb ttrst lg n of th*lr lmtthr Cr*er ltrrr rrf Sr
biltf. totlorlng thtt tbar r$r brdc of ftrtfl sfar
rlo rrfdt$ hron ta ro lrtlalc cO*, tte Hr brlrt
up to 5 r rtCr. Smod*, r$tolc rtr rtttrl tntlr;
fItEtIf tt4ri rltb gr*a at tbrl tilfn

Irtc.frl Dnldr WS/I96I, f5 rtlrr rmtb<rt d
Iqror lrlndr nry d PLEIUT fE0retto 3rtbn, IFm rtr
I rllooln"

f,olsEarr ?br bolsmc tr fra3rf tr tbr oollrtiln
of tb llmtateu rurrul Hclltagto!, trlr trrhd. Dlmltl
borlrentrl OtErtoF 50 EI bfgbg 16 rr

bbr, cHgErdl$ go?tggltagdtm rngreil to b.
Ferrt al to tbr rnscr,c !r lqtui {ur x.tta|) d rh hlg
!'|gtm d to sr nlqrprlq (Dscc!.h) tIa lrontr rrhfr
Dtffrrlrm tn t[t, rylorl ryrtr ud eslm rhsrctGf
cta bg urcf to rclnrrrtr tbon thpr rlpclo,

?hr rbr rFl Drlrcr tB f,,r ngrrpcrlpdtrF, rrrt mrt
tS tbo ;tdtt of thc tntaub, sctrr tn gs tl{t+f d gr
rrcEQllI,r tbry rllr Eroadcr (W a! W FFrrrottvrlt), thr
rfmlre of tb prtrrry tilbctlr rnr rtrtrtr0 fD 93 ggrr-



nffit EIf

qrffirlilf lnr Foq?frqlrd,I{ rrrE.

Il3.fr fD|ld, S[tr,
tlgre. Illtrl lff of nfrrr r.dlabr
Itf.t. iltltrf rlnf of rrlddt mflclrr
Itfh. Sttrl l$atrD pbtr rli,b dfrr*t S lfirtft
Itg.5. lbtbot lqprlllrr



E
E
ro

d@

trfl



,- 266 -
scrl.Sdltl ril fr g& Rl,rablllg, lnt Dot oonsBlomotlslt to

tn g* ldler floltcuar" rgho).

Ir tLc rBleal st?tlr tha ahlEul^rtl$ of, tb 83ttrl

Dhtc rn 9,r sujuFrtl.aqdrre raanblrc ti|t la 93 lflJ,st
Dotb rprlor hfrlry r rtrg of ctcoLlr ageryrt 0 tro.rtlc
Ecg, tbc Dartfulostef cdgl. ilorcucrr $r gsvlrnorfqilht

bm rsllo tnbcrslcr outsllr thll ?tEr rhth g3 rillce

uurll'ba6Dll$aescg}IrracathootMrbrEchcr
Elrlrru hbrmrc acrttrrtrd our tbG gattcl }ltrtt. lbr

p1[.t!g.oot as.r.lc tr$csol|| fa gs FotF$?!l'ndll$,t Utt DGl-

pootrt hilbclol|; F! bcrrrg tn sr, rEgg. 'lfho cololE) af

th. rp$el slrta ts g& lr a lct dlttlnffilr

t!Ga, rhtlr tl f,s tgEIPf *r€ !t* lgpblLlts lt la nmrfft

Frd0tth broar
trbo otnrtda.ral togctbcrr tboac d lrttrgntBbrfis

frrtupr soG !o lutlft tbr arcotlsn of, a lsr elrctl t'

rcamodatr thr trcr gnrhdl ;!tolla. tufiril tlvfltlgrtil'fin

sil a rl,obe ntcrlrl sbcltrli g1". I brttcc tHltsntl'on sf

tbc vlrlabtlltlr of thlt llrol,scr d of 93 $A&s gnfi gr

!lE$j$l!a, If tb3 soaoopt dl I Dolrri'Illo rpcct|r 8pl"st

frtnt tr tb Boblnol&rr ttrcn fl. Et;rtc$r#dln d er

f4ilIcr aq rmahrttl olr to bt rcAscre fl rubpclil

of gr d,rTbtllt. Foil. tbo prntr borrrort tt trl I5F
frrabtr to rcgrr! thr dtffgge Shot prillt Uttrua Sr

ItfiVlffiorfmtl+ rrrl t$c otb* tro tFolcr rt rycslffrt rlf

not anblpotfilor
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I|t0|rmB^ffi oF ELASSPOD mtolmtRrAfis ru tna 8rr Drloo

fEfiffi'B

bEr D.L. mstr
Eoologf Dr1rr=tu6t, ?tetonlr llnlrrgltf sf f.lltr5tn

tht ltilftr| gtatil lrv;r BlfftFlt6 ll;bor"t*17 tr

crurmtlT pboto*rep[tn8 tbr aarfrfoor of thc grn DIs
1narub, mtag thr Brt[raoefFr I?fFtQ. ItrmgF 3bc SnFn
ssrorpGrrrtlu of Dr. ftUW IrtOI rai Elr lrlo O' Et.tlrt I
ro3136 of ftotogpphe !.Fr acat to Profa*oolr E D. trll tr
atudt, gury ebm dmra Dqnbtlon of @lurolcg of et lml
tro g61ffir. tr6 raartrblo pbotoglr$ts of t'ho ccrfrlocr lt
; A6,1tth sf ?OO fatbcs rlso clrot Shrcc lolot!|8'lBr rff
rlEllr.rntft of tho Ho crpot6, lbr rXnotce Ht bt 3ht tDr

rr that lllnatretc{t $l LFild (fg6Z). tb pbotqgt{F. of

3hc holothurtral hn bcGr mla'Ir{I od rFr lmlilldf btlr

(nl. EryI) I fmlf6 mil bat@lrctrlo drtd.lt llrr elrn il

tha feolt8r!ryF to tbit Pl,atfr
gt;;ottrH Ct tb olhlurstdr trtrt elgo fo*m{rl to tlllt

ytclltng apf1prtnrtc dtnmslona of im ol$lurcldr Yt;lblr tD

?h. 1trstggrenber rg! o@Gqoajtlgl cnblt* |bc rlH oC tb

holotbunlmr ts br Ortarnlncd tlm. Ihl apralntr ll thn

alddlr $otoerr$ of Pf. Xnn 1r rpprortnrtdt ?b n t!

Lagth, rbllc thrt tn tb6 lcc photagFaF b I Sobl fJglf

of rppForlgt ft ffi I!. Ihc epcetnn ln thc Alfrr pbotqnrytr

nns ln tbs rorcsrd of tba o'nlglnrt l&otqrelftr coarcflratff
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rgporg.trg ;gab lergpr tbn tbo otbF tro rP6lffi' rhtcb

rtrt n rrF t[c ntddla eC th ftrldS tbc *turl fcfib of

tbtr epstso Ctnot !3 dcteglndl ht It la fnlolabf'y

of tb tGr atlr rr th otbrltr
Ih. foUorlng drs.rlt1rtlm of tb. blotbstfl ry D.

gtrc&
Dodf clan3rtrr €rxrttdlrtti[' grygrorfnrt;lf 2.9 ||n| lf

fmg * 5rod, Iqrtb rntrrlly turandr ffir trsdlrl.

Lrtr1rl T6t;rrl 1rdfl .trb rttb flr1 (n16|rp rotr ?)

'rclotlrf 
rrf,d,.rlf rDrol, ll8ltil' lr eolrul' tbE tho

r.al,slry of tbc Inqr' Dcral enrGra rltL tr flr sf

rlsgptr PFscr6tt a[!s! lta sa tbc tridtl. fb. ntrtoq}
pltr e4l plmtl rgr t[3 c;trg$o mt1;3t6l Gd * tbc bdtt

rgil cFr Gllprcrlrratcrt tG r rn lagfbg th# rrotalor dt
cc rrnElollretrly to t llr lagtb, Plsd ln 3b. dfolJ of,

tht dorsel rurfmc of tbc bodt.

1jhGsc 6rta etcarlgr rhc t$et tb bolstH.c d'l bril.q

to tur atra&lod rilr seolsrmgt Bnalf|3 tdafilflrsil
|r, bmrrcrp, 61ffi1crrl3e If 1l fart thcr .lrr ilft fln

lfrtgrl vmtral D6dtlsct3r thfi tt tj XmsIbIr t[;t tho

rlrctnmr reg3n rt tb rtd;frrr| hlflto rprlil !r &
fhorl. EJtC't ,.!}, It lr rqutllt DoIIn bfr tbr8 tbcf0 c'l ldl

nrll peroob DllG.il ntal tbc Gil ltrtsh rll| nsfi rtdblr 1r

tbs pDo8q*rnbr rd lf tbtr 1r to tb tI}fh|| ry tlrDt63

ttf ql6otcc Er flghg Tb.lr msttrgt rtdrglrd Ptlfto

Elllctrc, rhtcb te rlro rilom to oofi|r sfrf EGdr (anor l9ts.
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Seoggrplgncr rp.

Upperr Spcelncn la dorrsl ylov, f,otr ophlrrro!,d at top hft,
Localltyt- 32032f trr U?o26rHr dtvc 11Or 9/?/62r depth

?CO fetbar (fgeO retrcg). (U. S. Narry)

lllddle r Spoeluea tn lateral vteu. Thls spccleen la apparently

feedtntr and novlng foruardr, trote ophturoldc at top

loft, lcft eentre end bottm rtght.
Locallty3- 3eo32 rtr, 1l?o26f hI, dlvr llo, g/il62t dcpth .

7OO fs Lhonr ( 1260 netrcl ) . ( U. s. t'Iavy )

Iser r $poctuon ln lcft postcro-lrterrl vlwr Apparcntly

feedtn3.

Looellty3- 3go3ztf,r U?oe6f $r dlvc tl'r g/,,Lg*4 deptb

7OO fathme( 1260 metres ) , (U. S. Navy )
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rb. dlrpoetttc of tb 6orurl, D@tlbr tr of ttttlt
fryoilmr rt r dtqlantfc ohrutlr, rr thtr ret
G.n tat cuetfcrrrbl' rtthla et lmt om rDclor, E bn
bcc dmmatrrtcr! !r f,encol (f 956) ff, thr orc orf !r ltlarFt
ft ta ffhft tbet th. rlrotmt rrynrat m d t$f tno
rgroloar ht fltbout cnllrtlm of rtnal rlpotnar tn
llnslfls stftur rut rraala tdrtmlnrtc.

Alr thr.Gr epcctru rpgcsD to bc nttvclT todxnt
(P1. )fiIn), rlth ttrc t'otrclcr tnrctfglttlt th. bnthilr
ol€rltr tbceo *e nst bnrrorlsg holotbrnlc, fu. tbry r1lr
rltdtl8' G tbo utruttlrg of tb.lr. vatplrtrmf Ddtcrtr.
rbr goclttot of thr Ddtc.tr of, tb. rrmtna 1l tbr rlldlr
flCnrc of Plrtr IEITI talltortrr ttrrt lt rgt br rtrnllf n*Efng
rotolil tbo crrfloorr Tbc tm funtlm of tbo Cor$I I)trF
GOraGt tr not ra ytt bon, w thry rr.o rrohblr araory,
rt tbry aril rol,r rrtadr{ rn elr rrprotr[rr

Sostt'3ltal abo{rt tbi ftcld of thc c!,Sta.l efotogrrpf
ril t I'sgr Enbst at fmel crtllgu, ffi eG hlop
thu'tms. 8try rtrf alr-rt twrrlrbU u-ebtt-r pruet lr
suh lergc mbcru thrt It te probllb tbr0 rlnltnd bfF
tbmtana rFr 

"aqf 
cmoa 1l tbc rrrlr 1lfur33gnrs.o* Ite jryn

of sraflom taotsrd tr cuh pbotesrrnt rrr rBl[noiltntrU.
2125 lot!'ar. tt ttrrG holothrrtgrr rr! filn! Ir tbr tr
fho0ogmpht tt aeur bc Ldarred tbrt tbc pryufrtln emltf ef
clmtpod holothurtalr il{r rtrrb thr qrCc of GO I ;gF p
I[g'18 ltrtlo rttt.t of thG ..o-fbcr. t! 3br gu Dftr t|rcL
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Aolnmt$nrctl I ts prtlanf.r'l|r grrt ftt to h

Erttd 8trtil latfr rnd 3o Dr. HIFI L$ond d D?. f||1|
Or Ee+Sn ton ello,rtng Err to cnlnl tbcc nt fr*F..3lrg
plotqgrrpbo

LIIER#ntm GII@I

EAf,ffif,r l.r f956. Ertotilrcotdea tlc Otltb FcrdfE ern
q.tr. Srlrth4 Xr,Rf;o 2; g.$.

l{t(HD, !., tg6e" DrTT f,rc!f,+rort. f,rq,.tlmtfqn E (t}r
DD.glrf Oe.
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eoilsoIDEA gnot nom[t ffi rFw gEAL,lttD

Bf D.L. Pmmt
Daperfirtrc of Zoelryr Vtstclr lfitlrrrrlty d trllll8tc

ABBrnr$t

f,hc aolrlnolllr sollrotd tsr tho sttl'r frpdfttot Ir
illrl.y ffi? rsrt dwrrtH. Etrc oollcttoa oqrlrcs 4
tpoelmns csr rrrmmta, rqDrccntlag f6 3rtrsir d $
aptrar f,cr rcoe0r fc th. Ior tralm0 rrgt6 rrrr

{ltaree,ldcFlg (oodcrl*ta) r Frlomc,fd$1i
quil.tfefn (naary), s.qlcroalfleE*q -Egt[ggEf ( tgurfr)
anal glfsqEgfltr ?p,Xno+p (v. nrrtc) inf Corlmlmr rD.
Alt of thcee lpcotao erlr Ef fpdsapatppmlfto 0lctrthittil,
rblle QgEloDl,g$ruf la fanepft an Dnc-nrt-hoifls grffio

taaoplcrpold G[,lrtrtrr b Dil tnca to bc prrrc$ tr
Frgilophlmr firlgsags ldcrar

Ar rnotrtrd ltat tE glva of rll eobtaolds hor tril
tilmdtltelt to thc aortb of Frr z.rldf

I TruIFTIOilI

fb rrtrra to thr noth of frr errlnC .rqr of tDr

trrnrtttc.l nrn trrurrtr tt"q rr isrilbd Uf fE
(t$o1r ds thc tnflnmcc of tbr rur rrrtrrril Itffi
tpl(lr ;ld dltft, ft fsllro thca thrt thc fan of thlr
ryIoa rhould rcfbot thc rttrrdrat DEf fod, ordtttilr rd
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bG of, I trra taporatr tylle, prnllcUlng leo rrm tIF
crstc feunas of nrar$ rnrr!, cd ahrtng tilc OlffcrGncta

fr.gn ths frrua of thc remlndcr of, t b [cr tfrlmtl ncglm;

rblah 1g obarrctc!1srd b'y csld tarlrneta ulxrf '\gtt!r til
eubmtrFstlc col& tannratc rltcr.

?blr ltrm ts of thc EFraltcst latcrogt locgrqlrphfslltt
cgpsehlly tE tlcr of the fmt tbat stilFrl Auttmllm
asblaodalnr alnclrs lro taor froa ghc northcre Prt of tf,r
Frr &raland ralnld (roe D.343 ), d ttllt t'b'a jortd of

cnttt of thcm eproioe ls probeblt frq tb! &thr UtF

fortlmtclgrr bo;eru, orrrrcat lnclcdlr, of $fr frynrtart
northcm anaa la fragnentrrgr, .a tcqr lf,lt\o bloletml
lmBllng lrs boon nurtril out thom, qlnpt ftono e aell
nrmbsr of rtrtlons rortc6 nf ruoh fiprltttor rF tf. rtGlrlp

lcngd, *fftrra f,o?l'p tDlgoorlqy Ifr d r0all{ar*. trSf l
vGly nacatlfr Eo lnrtlauler rtdy hE bris rfilr d tb
bmthto fam betraar nqr+,htlrr trGil Errln0 CaI frfffi

Ifrlmdg. Dwrrrg July 1962, e dtrlretrtl' rcscrrpb srdrc tr
uscrtelrn blr H"I.H.E.I|.A. r?81t; loftq of xdr \&rldlr |It
thc arm bffindGd Dtr tuotlilat, ilor{oll lffrr{ f *f thr
f,crnrda lglnds. tblr crprdlttsn rfl lca W Dtr ,J.!.
Oltntn-6p- d th. Uulvcrf$ of Arnlld. fqar \n lS
btolqtarl atatlon rGF ooouglcd, ccrprrl G th.d0'ttrldlrr5
bmtbto rqrlra, .F tlc drpthr ls rrc{rr3 oil' 1r5OO lltbl
(?m mtlu). Ac cryatdl, 3hc bets of c+fttJciffi ffir
crscacdtngly rld, t'b Altoraaor baro t€fi t4 lr Cr|tr$rtlt

'l '{
I

I
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Stlc ths p$Frnt ptrar 1r .n rco@ of tba Bcbl,rottoro

Tb. EelstMoldrr berr brrn dcsrlbcll olr'nher t! tbtr
rCt (p. 55 ). 

*''

I n pstloulrrlgr $Frtfiltrl 3o Drr J.B. OIW of

thc DGlrr.tmat of tool@r ttnlvarcttt d Atntslnil IF
aoecr! te tdrc ''Itl'' ofttsoldr for atudyl d to ,Dtrr O.A"

f,latner tcr SGElrnd Ocolqtcal Surngrr fc ![r loa of
rDstrac of nqbfn4qrlFs fp\ngm lrntornp odflcotel V
btr rt tba trmedco laldla. f G Intl$tet tc Protrrcor

E,B. FalI of gbls dcnrrhcat fe hls aatlml ailtlocs ril
fe ih6 lm of sm Gorrpcrtttvr nttcrtrL

I

I.{f,E8IAL BXAtrIHTD

ECblnotils ;{HrC oollostd rt f I rtrttc, r*,fbl'lrft
Tho qpror*ntc Dst;tor of tb rtrtlmc r*r ll#il lr
Plf,t. TXYIX.

Btrttm , I4oaoto.r t?5oterr.r 99o f,rtb4f'(r?At ntlrl
ecfcqfoldll'tr bpttfnrrl (*grff.r) | rnrln

Strtts g $ob5terr r7loSt'r., a$FaF trtron $E}|5I6
rtrs).

qclmrar4r cd} Drrr | ffi
InFtannmfpn fqrfnq lclc.t I tilt

Btrtto ri tooh5.B.r tTSoSlrErr egt-tn frtH (Ft-
666 Etrs)

rtccoqililarta rocEtr*Ittrrol4t (Do*G-

le ta) t rDrrlrn



Etrtt on lz

Statlon 2l

Etrttoa 22

8trttffi d+

Etcslm 26

Strtlm n

Ctrilm 55
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to57.5r g.; fflollt 5t s,I fSgO-l iila fgthfi
( 2t86-2756 lctroo) .

W otChnt Alcct f,rremtt
Strlta prxtnt (nefoll lrtnd), tt0hqo0

fetbnr (55g-?O rt1aj) i.

trFtraonls oldhpf rlcst t rDrtrc
Etrclla Pqlnt (rc'foU lrl^rna), l1*j? ft&e

(gt+-totr lctrc).
hronctra hfFilIqff lortrra I |rrtr
EohlnmrtFE roolrFfnt Hortm* t trt

Stmlr c ponEt (na.tlff lrr.'ril) I !g ,frtbilr
(rg lotrc), :

S.lrytgplr rrrtneLlr (h;ry) | rfctn
Staclra pofEc (nadufr IaIm), t0 frehf

(* ntrrrs).
trllgqlilrqf c hlFrurlrtr 13a1gur) | rrncln, (fav.l
clrqcertc lgftrrlqlrs (aryl

gfmtsrr f6ggogrE., tfo fttffi (fgs
P-tqrf,q{4clg rq?rqltt (nrrrr)
oll+sd ii fnfngmr (r.frlltg)

Gi. tflfiigrr flpgB.r trlp-lr5o Irtlaf

I rIEIE
ntrnr).
llrfnf
I trt
(tte.fls

rrtrrr) 
"

W rrplq+rtf, rFtnrta tltr
intryllrlrlrrfl (,ffffi ! trrt

t5q'tlrsor f?tlttE., r&o-tgo fltrrf ([!s,?tbe

rtru).
Orgalqleunr !D"

Strttoe #

riltoln



Ststloa fO?

Etrtim fgj
- 276 ,D

At mobor, nrnt lat^d (fm*a).
Ilf31 acmrnn rnr tr+an (qr d
Oafrr6) 2 rprbr

(nam! f rlad), rrt rllc of rqlw l!ld,
M.r rollatLs.

4f,llog.If,lFf,r tqpoqqllt! (I"nilrl I rnrtrc
fritmuett qtfflF (ffnmr) I rrclnil
Hsrnmrfe qth+f (Elr|nrfllr) 2 ssrrru

Stcttta lr5 tooFt8., fiaal3rf,lrr (octrr rrlrnd, raffi).
S3jnnjl& htl.lilafi Ectm I trt



E*!r XrTrI

Itlltr$ Strltonr rt *lcb cGlnotit f,rrr ool,lGtillr
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OHDEE CII)ATTOTDA

gqorcs.ldrqlg (nsdsrr.n)

Pleto nTLIr

aldFqr (..ltmrg$,t4eTlrl ;acetBlf,qgldlq Dodrrtrlrrr t 8E?r D.!r
PL ff r ftga. t ?-l7r PL,IfIr flg.5.ra.

Qtcr-coqt4ul€ gfle?ts{.€ecoldos f,ortaar {9O5r DD.?}r 4,
Dodrrlsflr f 9c6r tu1ozg uctmsGnr t92gr p-A?br

fige"8#t Fl,s. F(Ixr flsp. 5FT'. LlFYIf r flgF.f-}
llt IJCGIT f Lge.1-l+.

C4,Ort4; JqoqFqe Yahlrril, 1906, Pt.I, fles,lF5l fgred,l rd
Olf,rtr t 9S7r p.f 12.

elqlaq[oeldeTlr, hpe+ilpa t'grrrt Ed tbi*a, f9f0, D,ffr.
$'?pEgqldule srryA|g Otel, 1923) p,e6 (fnrtfn).

tsatonl,al Erstd r strtlon ll, !o%St glrr rTrSr t!. t
291F5?U fetbc (l:t-656 ntnr), , rgclmr.

Xasbl All rlpoIrmr rF. 6rtcd ln Dc'ftCt cdltlonr
Dl.aamlonrr

r,(ffrlr) a.(n!r) $(rrr)
Eorhoatal dtmlata !9 tlr fi n Il n
Eclglt ?28 fir @r
ADfrlrf rfsta t9.5 c 16 n i5r5 r
F*tetccr ff r f*n Cr
tcngpt rrf*f rrdlslc 59 n 5? n 6b n

rho lrrUp rlac sf t,be lcgrrt rrlrlr rdtolr f* th.
mrllcet alpllca trllcrto tbr3 tbr fissc glrcn fill lDe
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rdtolog of larrger apoolaeru W be I ltttls lsrr d ttf
rdtolce nqy nach a lengt$ of Grr ?11 u.

Scot ctnoulrrl flrttsooil n.ntrttltr th. ;lfc rtqll
tllchedr ADtcal aystcre f,Irt tn fraldrl tpaotmr rffsEft
nlcod lr 3hr mlca. 8uhrrcr bctrrca Dtrrtcr lc tltrnbr rno

rpfeal aycta cratrn, 3e tbst plrtm eFG alrsell dd|,lltdl'
AFbs etrorgl5r rinuate, Sf-6O plrtc ll erh attrl,ctr

filEForlurtety 77-19 plstca to odr dltal tstcraD plrtc.
Feroo ln ulrgle ecrtee, aet aontugutcr of cqut llrcr ralrs.
rtcd bt e lm rall. Por:c FetFs rcBrrttcrl Er e htgb r1{gr.
Errgtarl tubmlcr mt oattgqorn; brtnm arh # thn llr
tho rtalh of e globtftrun lndtasllertrr. Iodl{ E.r of rb
f,lrt, not eutco, lntrrarl ftbrulrr rGrrou, tnaltng to
fona sortac ru.ellal to the uqgtnal tsbrillr (PL lfll.flt
tl1g.5) .

fntanabc aFG b.od (rS r 4 lntrrrb)I tttb # Dfdil
ta cnb solnar At th. r*ltr tba plrta r$r bilgil r btna
rs Sry rlrt loag, tnrl!, rttil r Cmr ril3 of tilndsl
tabrnslce mtrlCr tho rrclcs. ntxlt |nlmtrf !*f,!'
pcrfonrtf; @rtor entrlng mcotbllr ttil tb| glEot of
emb elt|otc' fhc fl;rst abmal tubcla tr I6b ofn ir
illmtorrlr, fn:fsg I rrdtolrr ur rbaf. ffiilrt not cilt-
flna*tr ;11 rqpirtto{lr 6rqlr c!,sculrr *t tb rDlsrrt
vamolgr oral bclil lt,

lbc aplaal ryrtm ta lutr (m' ,# b.d.)r tb cqlnd
Irletes 0mrely tnrbcarauktf, thr tnbc,Glcc of tb gottd, Dlrtr
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gscrellt lryger torert thc narllFstrl cdrp (Pl. trO(TIIIt

flEr.f r a). Farlroot sllgb$|r dtspLeoca trSo t Pstmo-
sltxlctrrnl gcgltton; pcFlprsotal plrtcg rurnmsr fficfilatcr
Cmlttl lrorGc ambeartral, cosfptcrrsgllr lngpr tn tlr frb
(Pt. rxyrrr, ftg.f) tbm ta tbr rdo (gL ru(Yrtl, fl8.8)" Ib
aellcr nlr gDGotm bu G rllotul|o trytsal ryrillr rlt! rll
osflarc arl*t. Ie tbo lrilfc! mla and fcnel,r epnl.mr
wulur f la mrporllr cnatp oerlGo trI, flf aff If Gl
bcodly lreart, erd wular Y Le nrnotlgl lr:et.

Prl,nuy r:edt olm rrG lag (or. trlce b.d, ) , cfllnilrtorlr
Scotlt tanerytngr fhG arrrybtr rdlolca rna blrtlt golahl
{llttcllyr or ycriy cllshtl3r srpaadcd. lbe eheft hsta [nrll,rr1
but oarntcl mn€lllouf lot lnaonr1llmqr rldgu, bact rtth
sbort bltnt aplnoo. lbo nttlaC rlng le lnpnsptcnrut
collar ebor.t ( t m) r ncof, lug (H+ E) . Lrgc frfnrrf
rdlolca ant orrllcd et tnc nbtta and rbrrc ltr gel$ltdl
nadlolea onl ahort (fO-tl u lrr lagtb), f ladlrr

Adonal nrlnrlltar rFr c!. 7 n la lc6tb, Cltttdr rltb
tbc rdgrs scretr (p1. rxIEIf , f!g.l{), trbr rurlotrr Fl
blnn$t polntc0 or trrraor*tGd, ocrprlfJr m af tbt fitrt
al.da d caob rpad tcll ctrl.r{,cr l dou,blr tot d aptual. [blD
lrrlt* oscaslonelllr lrclf 4g,

ufllst F.ntolm rrrr clmdcr, crctr ilot ff,;rrrrl ta t'tr
3cet, 'Ihe nroblonlr,r rdlolco *rog I rhrrthtal rtng rra$
thr bailo otr oaoh fnlnary rqrdl,olc. ltrt rFt flsr rlntrlrlrr
rlti r Fdrd frtrtal artnltyt Bru rdtolcs hryc t b.a$
lor rldgt rLng th nldllnr, Avcrrgr lqth of thmo rdlaha
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Ls h m (P1. xr"wn, fts.?).
Oelotgr rbm d!'tcd, taas yollorlfqfttt'c orrnll. fil-f

rdlolrr gWISF Gllt, tttgGd rttb p&$ tha EGI I Efjlt
cbfnfng Dlntr collrrl dull llglit brm' SuDlbltrl rd dcrll
fuelearlee rbttc, ilih rbtta eollur. Ssealqy rdlolil
ttllalsh-rbttr" of a ;trllrr colsr to tb. ttL

Olobtfcr.ou llodtccllarl.ea rFl Dctlsrfaft eiloilo If
goaeral ths relroc rr..o fry nil nlrs! (fU IMIII ft8'51r rltl
s ssll sl*L d tooth or tttb EoDtr Ebt trcntral |Ddfl
tr ruiir, rbllc tbr rdgn of tbr bldc rna fflGlt tclFrtrr
lhc ctrlt rctcs aongtdcab$r tB bngtbr but it lo frFrt
oa tt|t podrcalbrtNo rltb ctDf,olt n rl€n blrilr (DL ItEI.Xl;

fl€oO. tbo ;tal: la aGTG glchlg. f,o 3rtCatrh D-IlrfF
lrlac fanl -found.

3bo tubar.'gat octrlt rodr rd 5refrratcl llldfl (fU
nfllf, flEJ). Itr tlrurfblrtrd llrtr lto tlr tbc tntrr+ll
dlac d ce'S &ot, tfls tbr r"o€r ttr ffirlr tbs dOilIr A
t'ba footl tenmortc ta lti fadhrdfril ttltr

Sptrcro G{r rln.I on 3hr rndfobrr rlthqrt |to cGlt
sa thctr udrrltdcr t'hc Urblr rt tobloolfl rrotl,d;r tirF
tncl of *gFcgitlme d forulnlfcrl rtrLtil rd .lr!l|
sf nln'rtc Brttropoal roollula'

a.E tbc frmd* gmtill PGil rfrr rclt lrgr (1.5 n
dltmct+r) tt tr Bqpohblc tbat thlr g1nolco b$ I,cAp tlff
tgger d 1*lr z rrrlntc f'o.td rtrga.

Thecc rSlcolronf, rFr undfibtdlt Ffprmfitrtt.ln cf tba

.rrrl*r Stg?grli?rfr qlrplEtfrq*,il-rr Ddlo'Irlrr {ftll3 l8



Irf,lr lrtur

Frqiqg rE|lillr rq{lEtFr,fqgl4pr (Ddr}rrrr)

ttg.l, fDlo*l ryrtc of fmtrr
D13.3. fplrrl ryrtt of lrtr.
IlS.5, S r&rtrr
?19.b. flsrrl nuefir+W lrdttlo.
tr1t,5. Trlmr of g!,frffcr.f, prflmllr"l$.
tl8 6. Trlrre of nlra clobr{urnr pd|lctlslnr
31&7. Emsuillrgf,u trillo&}.
tlg,tr ftIelbt artmftl-
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roct r6D.otr rltb Ebc 0racr$rtlot glvo !5r sortmlco (f S) "
Hmver, la greeat notrl.lcl thc nldlt^u d caab [b tr mt
mrla, rhltr fu"tenstr (fgPB) lct€ t$rt It lr {lEF. ot !|rr
dlrtlBilt Bu!ts'. IE tb€ rplcal qntt ril r!l$t llflra.
cnsog Hr'it fortEjl, ltgrt@tsts mtmtal otqlrt;rt flri: |IfrtEt
1r rbfah rll btri oac rpsorrtn hEs o clqtollo cpiloat':xrtrl
thr rtngls rer.tnt lrts (€rl.rr f nrloutl trortr fhc lnrat
nrtolrt dtffens sllgfrtly la thet tbc tuo legpr *Itoctf,C
havc oouler Y ner"rouly llr.rFt. En$ tilc oo probabtll b
olplatnaa ss a glrsrth obrmgt, flur tlaFttrCtlrs lrrEprt rftcob
E$n rG of 55 lr! !r,d. r rdrlln fctmt uaGtrial cnarCr tbrt
rumrrnrornt bt # ils $6'tc tbal aFG th€ fn''est FittE

Epcatnar of gr e,*utltfsrqldsr tbll tfll|oet fen & tBr
rtrnalce sharmtcrt;tioallt bst pl|qf rptns lhlab rt! SGtft
taperlodb o... tbc polni mtbr eoarlllcusurHr flrrlryl (f*-
tanea, t 988, D.g?6). Frr of tlc rdtolcr rt'o caplrtr tr
tbcse sfiffit^s€ao, bn$ thoss thrt slc shcm alf a YCt rr*
dtstrl .Iltrulmr thllc agno trgrr to r blnt polntr lffifl
lrtnrfil, roraticslrr I'dtolc, D€d tcrllrr{,H rd trD.lioot

dcBclte cns s!'r er lore lllmttccl to thcsr Cocorlbr8 !t
Irhlaa (rgg).

FcIl (f95h) bs dcerlb.d etq"Sil,ilf,tl W ldf
frc tnlmrrnn (effooa) tnla tl xa rrrln6; cs $a !fC$|1
(Euttm) fr.il thr rruntpoctr (fcra Ottgrru),

Eoth of thlsc S.8Il rprlce ttfifu'tIl $ rq*
rffiL4# fir hevfs grtn*t rdlotpr rttl ilrrc conrgltcrril
fautlegp Gd rldEte. ft ta et grmt tntatlrt tbeg tbt 5tr
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rhmld bc rqpc$atGil b1r rn crtrrt Bg€ola8 n}G f,rr gGlltd.

(Atetrm 1t la rpporlmttl5r zfr lllcr Eil af Forth Cjlc) "
g. fo*otftfcr.olct+ ls Ino;n f1r0 of,f ilr3rnt SO-7OO UFrl'

?h. "ullctt lryctlq?a H*taco of thls rycttca tr bon fiil

ths Fblllplacs (rotp notrcr) d thr f,01 tal'edl ('?o:'*fiO

uatrg). The grcat rooord shas tha sprtcs to bc I rtor-

alrrd tsfs-.;rstppstfto foan ai tta Ccp0l 1531ffi r;tst)

ltil rblab sata.trl rrc tatrrn metr fcn ::clntl [a oo|ttilt

rttb ltf tnon bthurrct*to rrscr rbG trlrolct hr prfi!ilY

nft|,ru{ ltt Fffit-{ry dlatpthtton Ql rtrdlng 3Fg|rr

thc dralr-oca floo&

qalo$l0rrrr Errf Penon

{lgPloql(lrrrls glt,cf Frmo; fr firus (D. zss ).

Irta.trl trrntrrir Strtlm gt tbqh5tg.r lTrsltt!" esF

290 frthc $Zga56 rtrcr) I I prlnrrf rrllol..

Iarr*rr r1b rdtolc ls of totd, lGSilb 26 q lISLI

ysllslrh-brm ttr oolour, ;ttb tbc dtgtsl rrtrctF rfish$t

rlocrcd to folr I rcrlll drrclqlGd lacr lt l, ttDlor! d

tbie rpoctrr
IbG bs13tglc end pcrtyfrcr ttro trf ltil F tH

f,lt{tDrrl.drrtadrllthof|'SItGEetb.lFilrtrrc*!
(rpro*h$f$ 5O dt t at of f,ot{[ Cryn) lbrr tb*

rpccrra b pcbcbl;r flstr|,ldd! rbat tbc rs*ru pctlr d

trc; sor[1il. Pr1;ct IndG bet$rrr0rlo rll1ltr f5!pt!6 ffirr
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Prtoa+sldarls aqP?Faltr (nmry)

Pl. IXIf,r ftgr.f-5

htgrmrnryar ;gfsdff HofrGnl*r lgAlr D.b55r flgt,fm (e)t

llrtr PIsr Ltr| I.rrr' fls' 12t l;[xtn' f,|g!3.|?|9;

Ifi)qvII, ttgt.6-E. (cmplrtr qt'loqEfl.

Irtrlrtrl Frrnil"orilr Strtton elt" off Strlrr H,rts
td.fott rrlo.t, y lbthors (se ntrna) I I gcl'nt Strllta

5T; 2!o6t8rr f6go6gtr.r {fO fetbm (tga lcfirrr}r ftrmt
of railtolo.

Etmnrcr A frurb cldrl! la lrMd l! tb. ooflrtlor
TbG betlontrl dttaspttr lrl tO !E blgtt 5 Er

Tgg prlnaqf redtolos et tbc tbtb d rbdr tt rltl
r1mgEto, alletrgll flettop0. Ib *rf,E rcrhta [t Ssrrbt
rldth nbort th sf, tt |angth ffi tho bolr tb.n trnttlr
grrdurlly tonu6 tbr dllrtrl rrtnttt Ia rn rdloln tbr

d13tat cntlrltt !e rart sltgtSll rr1lgrC to fonr I 'weak

G11aG, 1tbr 113ep;t ldlotr le fd n ln lraglbr oolls I rr

rll [ie bc.tt rltb DcSEf.Flt rmms€d qplnerr tU.o[ r!|

lrruut at tbc rbrrp adgp of tbr f,lrttad tdlol'erf I.D

nlltcd !ileg tr set pslmtt tb. collrr 1r mllf Inf
(cr. lt} tbr tetrl r.dlolr fqth)r d crrlil rclrll,f
arrmgcd omrplo6ul rtrltr cxda, aCrlrt I bronlrl{d b{t*
g;rymlilr llhcse. paftolrc r11r ll5lt FtOr r!t! e frml$ t|Illr.
(Pt, [rxr ftcbf ),

fllarrl tdlolcr ftattrncllr rppcrtnt.ft ?.! E ll fnltb'
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tsb. collar ls lorg, rlnogs ttur cOG torrgtlb er tt ta an tb
rbttet frtrctso. fhr tb oontr* tg rtrtrtctfi! to thJ

dtstrl ed of thc rdecl r.edlolsq formlAg I ioqr'. lblr
ocrtar 'rapo oarrlcs r mall nrntrar of nqRlrlrlf s-rmgpC

blmt splrm (F1. xi(Dt, flg.Z, .
Scoonduy rplua rrq flrt, rltghtly cwrrdr o$ f.5 E

le ttqgth. fkg rll blmtlf polnto6, tbG polnt btrng rfErltCf
s*:Fltr.

olobtlcog D.drscuarlro of thl lar|p trDr tnr lrilts'
ffirII elobtfrm pcdtodlrrlco rlth l yalrr Loltb of tD t
O.lr n tl:qa rtllc{olallt amo|l dorallf. !b ralrra rll
rlcda., end orrrlr c olngle atl tootb (P1. Eilxr f l8.I). ftf
qpalng of Obc golro duct ts alto firfrild.il I r rl,ng of
tfGth, of rtrl*h tno lrlr.1l, on rt 3hr teD of tbG opsl* ra[
om rt tm bttocl gr't t[1 la4frt ;tch ralso of th. trltr
le f!'*l1r rarnrtl fm ttr aatipr lmgth.

Srtilcnhto Daflacllnrr.lrc barc rrFrr$f ffr3 ld flor
vrtnc rrp to a n ls lagtb, tlhc c0$a sf tbr bhilf lr
oroh ralva anr 1@ rcprta! dil tborql' Tlr| ralil
cnt of tbc GrtF qrgg rr tlu; fiEIrr;C F tartala (f#).

A! tbla tr tbr otl ancclm ts tbc oolbttoEr n
cranlnrtleo of {S; tcrt hs bGcn rdc.

6 tlra brll otr ths atrwtrra d thr globlfaw |l|flffle-
Iertm *!d thc er$lerll raillal.a, thlg efpotn br Hl
cratgnd to tha rDillsr PFtffiooldrEgr. SntErtta,. Jarrdlr
otdrrl,Cr nlr ofbu rrtrmtl ll.ffilottt tc Alnrr rt til
nrlrg nedlolrr, u tnpctmt telnnfo cberftAAnfe



-286-
greitly rtth grort!. thlr t a rall. lEo'mr ard rtro sl8tllct

to tho ltcr :iaatead tp€totea {tgnlopfdqlE rnhr+qfq (n g. 180}.

Il,rcron, tbe prcosrt sp€GfuBa haa prtWr rdtolar rltb I
I"s.gr aollan, bcarlg rb!.tt lpota, a1m dcal r.iltrolcr rltl
I oorttr "Gryr. Eotb thmG fretrrro ell odtarc fn &
rns,?Bilfqr toordfag ?o tsortms (f929). ?h. Yrlla of I
Icrll globtfGroui pcCtocll.arta of, 3r gHtrrattp ff$rcd tt
IcrtcooGa (tg*, Hl. Ifitrfltr f fe.6) agF .B fir ell norpcotr

rttb thrt f lgiur.d banc (fl. XIIT, ftg"5). ,tlro tbt colanr

of tha Jwalls niltolcr ls amtty ttc suil tt thtt tr &I3
clnolncns,

8be prlnarEr radloles ln thlg rpaler ahrngr rtth frortl
and bcasrur currtGft tborqf, Thc larTsat rDalla st tbc

spooles rcoor.doC bs a h,O. of ?1) l:, dC 3bc evgrfp rl8|
tecoa ts b€ rgl)r.'ffilraitG$l, 50 c h'd. In thcr Ibff-gDG
rpcotrcag thcrc 1r tfl ra.tr3loe tn od,m, ltctrarra (t908l

aotlmg that "fu11y-16rd lrlaelr. rfc ll{bl grral|br 3lt
or laco dtattnoilt uld€c rl,th pupllsi, Clrrr (f9{6)

atatm thlt tbo pr{nrtac rDt Orcp b}ofr.
th. rpall.rr rre bftbeto hoc nlt ffi tb rrtirrr*|

ooct of Aactrallr, ta.c }tlrlr fttad enruld to ErE

Strettl ed rcll ncr feldl (Af*:, tfl6), ffi IE lr.rGr.
rt Forfotl fatrd la fi ntrcg rd lgE rtn 1r rtrFlrfefi
Ehla rpcctcs atrErrrs to haro I rhmt Urt$ntrlc trqir .f f0b

85 uatrcr, resor0lng to lctarm (tgag). Itp rcm{ br of

e Ddlotc lbrp$ fro lg8 uetncs omtrtdUr Coaa aot lFour



- Zffi r-

that the rltctca ttrcc rt that dl36g' El IIEIgIU ProErblt

h|ls a Flrgls bffef ctrfl (rmtuGa, l9ry'1l , rt [r'
acblwc! lts Ctatrlffilol ttro+dr drtft tlr tb| plnftlr



Ef;fr xru

Prlonos{dr#r rmtn!fl,& (nmry}r W
tqqttf,ql (rplr)

ed.qnrt4ffilq qrnt[rft| (nmry)
Itg.f, Elil,tlt nrfm*1F ndlolcr
Ftg"2r tdorol frCW rjllol*r
FtE 5. Trtra of gl,sDlfrocr pcdlccllg'll,

Srlgl,qt ldqrr Htr+nrf (.rerurl)
Fl8.|te 8*frdsf rliltotra, DIrn rllr.
ttg.!. Sccooilrrt rqdtohr, SFdIla Ti,ff.
Ftg.6' Yrlrc of Slrrnhrlnr pdlecllrnb.
Flg.7. lileel Drlmrt redlolift
Slg.C" Vrlrcc of trtdcn8rtr pdlscllrli*,
Ftg.9. lesca of primT rrdtolor
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flglrqgFlfi$fg hogttftG{r (Agpsfr}

Plrtc lxlxr flg+tl.9

Qffmtt haqtlnffir rgrrslrr f !?9r Def $l tgslslrl lgStr E Ftr
Fl. 3fr flgr.5-tlr H!' IEtFIffr ft6 t0t Agrrlrl
f gill, PLm, ftg,8t m sctfarr, tgob, D.ttr fptnl)t
Dodcrlclnr f 906r Dr{ TTo Hl. XXtr f tg'l I El. trXfIt

f,lg.f I Fl. ILV, ftg.5t btofir 1915o D.t6Or PL

I.trTf , !tga. l-?r El. IJExNfr fl,ga.5-?r DL IJffiIlt
flgf. t 7-2O.

FClmootdptr q.oftqal chrtr 19t5t D,6 (rmtlrl .
EfIEgf,f Faetlfisq$ ?i!r sr+I+atr IstGEGBp | 951+1 9.f 66.

Ir&rr.ld Snnrfnrdl: Etatlm 5t Stro2orE.r l75ol?rErr 9F
fethmc (tfge actnc); I cpootm'

Xrur-lrl Tho staglc rpcltrm tc oapletr; tbr td
stmnalrFr flattrnad dorally' ntxn tor, brtnnirl dll*;
lor5 lD, hrtgbt 6 a, Iprl;ta lr sr FIsd ryeGc 6, r*

Tha rborsl grrtbpc of tho trt tc berGt tttb rrlE
sh6t't, ad atmt pqrflleGr ;btS rlt *rttcrdr Dlrt r||f td
to bG ernangd Ir rolt, radtetr'lg fic thr lnnrtFctr IIb
3rlcon tbe pqrl,Llas are 1{rrgr arubarra of rbrort rDIoI'fGrl

olblcepbe lane Dct llcllrurt r.
fho Ffnnry radtolcc e5e qtlfa6rrlaell lcg (Inprt

F;6lo1e 1a Aj rn, hfen)r alrnicr, gofitU trUrdn tmtr

3f,c dlrtet rrtrrl$7, cuclttng r[11rlr of antl rhstl r$nc
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(tbc lcgcat rlr0lol. bce 55 rEob rhsrlti. 6ltd Dfl|.rlm
onie rltehtlt sF Cir rttb th. sostrrf$r twllg qlnfgfr
Call*r rorg sbort rarr lnomplcu&rlr ri.lfd r|rT raill AF

rclqrdr clqmttt .bqld (Pl, X D[, flgi!]. rilr.t Dtl-tc
rnr f,lrttacC, rlorttS{B eldrrld -orel frr'lnrllll md*

' 
n lr totd lmgtfu ru cel"lrr lr bcr loEE (O.t D]r

rllghtl1r m'rwcr tbea lhs flrttaoil r[rlF}' ?br -If ct
tb6 $rfn sh egl1r1f I rilrylr rsr of liglp rplrr (ff. [IIr
flg.|). $m tlltcd rtog lr pdmt m mt rr oc|Iiln-
nouclgl Oryslqrtl s tt lr on gho rbltel prbltil'

Scoad*Z rsillotas rFl rhrr3, *rtnfrta (Hl. XtrIIr fl$l.
tlr 5) r rlteltly ourll, rlrlFuIrr3.ft I n f! totrl lrl3t1.

'tba ffidr tbc tGrt f8 tttc e0rclllf ilal S Sr rblb.
Tbc olse-rrl plllnr of, th ebeal srrlfrcc rrr ft|tt rtobtr
Frlncy rsdtolcr rhltr, collr rd rtllci rfry rltl ll5lt
rlolGt ltrl,rl. Scosdeff Fllolof d.tb lgfHll.t tlaltt
rtrtrao, sabwlra rhltr.

orfiiccntrrlcs Dcdloelltnt|| (FL XfIfr ft,|;lq brrlr E
ehmt auil ffi relrre, end rul tygl,rt of tbor 3rd lr
tbG g@rr e Trtdrntatr pr0 t-ccllrrlre $l Gtruffir r€ brrr
fffig od elcnilGg. yalva (fU xJtrlr ftS.Elr qP tc O'6 I lr
lmgtb. ttre odefr of the btdcr ail @ |'|ffdilr

Altbmsb tb filt bsr nd b.a olcrildr lt {rr h
ct eelgr rs€ 3h,et tb gtolrl G'r odlnatl fld tfrrt gEl

edoral tascreelr tnlrrtl'ce lnolrrn fr*nfff ln cltr torrl
tbo esh[b.
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?bo spcotos ln the Gcatts Snlewt0frtr rriG t$b.8 fll!'

floul3 to d fattpgplsb, tortaltn ( tgfl) flettrSril'.bt t[r
sfdrt sDfctca rbtoh ho F{reog3trltt m tbc brttt of rtnl ohllb'

rotoft r prltl* cf o1nrlc Ir rhry. of r*odrqf rdlolc*
rpd ra[tlve laet! sf rnltqt d ttt0fsrtc Dtdtccllrrlrr

t6r tba 16qpocr d apmlflo tCattftorittm; tbr f,t$tnt
gbar*t'a.t of t'hts alrutn*r .Ft E folXnr

ArootO omfluestr lrrtcrab tnlomrcr lrtrrr rprfusut
fn rlra tffitr'dl tbc mbtb' 8rcf,rilt rdtolrn beds tbfrt
srlgbt$r cnrrdr Paptllst of rplocl 1{lrta anragra ll n

Crftnltf orctrr Trldctrtr prnlocllapir rlt[ fS rlradl
lal?cg.

(h thil hrlr af thegs atrarcta.nr ths qpolF;'f3llt

clsaact to gr ISIIEI3I (Agsrlr) r ht dtlffiilr f"a tbt
apcotC f,! tilG r|lc Fcepiltro

Set d th. rt6olrd6;y r6rllolrr r1l rff$Iff Eln|fjl tlr1
thry rFo :a Sr ICIS[trgf, anil ctrlil, rtrltrr letm lor Dl
lr*ltsrtr rilobh,olt oF n*t tby nrs cs;ed fa Sr Eft$llh Elr

Irttsmc of rtrmsft cuvod trErd fr7 rdtol6 I'rl r I;l
ohe-.rac t*t of ^$r ne+ttlrr, (noOcrfr!tr) fiFor off Janrr ld If
tbnC rFastcs the rdlolec rrrl o clrtdssft tltr Ir Ur tl{
rFt la ttre prl;wrf uetert,rl, thr cI*17 61rtqnl|Hrl tr
tro foreB. fbo smrBislnus utltsd riln8 6 tb trfr'rf
rdlotae ts ilrattsrl to th^rt !.o Sr EIUflSI tO !r @lt
$uncgn) $.an thc Atl*ntto gGae). Vrlr6 sf th bliltrj.

Fcdtoslln.t1r of gr lsltgg ttluatr.etrc F ulffr (tpt]
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8rcr31!r rl aabl thcr ftgurlrd ba.r (pl. ilrr, ftgrElr ffi
Sbqr do nst shor ag ssJr trrqgurr rarcsttoas m tbg r{Ell of
tbc blaf,r.

lbola dlfforrarrrEss crt csnatdfilral sltght, Ed tb rtrh
bae tbrs.forr boa ilrcd fgb fl. hqttrqc. 1rgtb3l rqlff
In tfie rtqtn ryr Prdrre EoF'! nater'1al sild ngrtrp rtGgElft
rYldo.to f,or tJrc mootl,dr of o ltf, cDrotrs to mnoilltr tffr
octhaar Fsctfls fonr

$lrnogfo*plg 1s rl0e-rrnglng lr tbr ntlstb Gd blllr
Oocan, rilrd ttuw of thc elg[t gDrctcr sr r*efd fr.il tlr
fado-*et-Prclf1c ooGsr ft. otbpr |9€t r, Sj ffi
tortara, ts E{rrlr fFn ?lF5f8.r f7E0rtrr I rbont Cfrtff
ilt cf th. f,smilcs rrlrde, lE f olo rltr;l. tlta qlsln
;ar eoil.Iatd [t tb'Gholl€aglrn, d f8nrflr ({SSfl rrF
fcnrad lt to blr na clpolcr gr lttlilm, I4ltma grtrlr
usbcd a rrSnratr srrGatel fm tstr rprlua, rht&, E IE
sgclflc nrcs suEBGstE, bu trldahtc Htccll^ertm rlG
ebort rc,lvaer tbs! bladsr of eblcE aril rldard dlststlile Ir
et1 stft€r rcsl=agsr thr spcstoa $. b!rchtcnit[+ ll.r;bftr
$a wufts,lr rad g* Ef+EUrffi, ht tn tha ebtlo of ttrr rrilr
dmlste ncdt oallarlm e .lgllrrltt la shom to nr fiffi|fl
rt{g.sst a {lm tbs *ttantlo Oco&.

ThnB t,hs$f rrrt nor tm apolcr of llit'rlrgctqf,'t bG
fno*r tbo rtololl,ty d trs ileelnrd; Cho praarrt 1aaorg (ff;rtla-
&aut+ls t eo ells orst of lf.r4b caoai c,stoDtlfiil & F|tltffif
la ule coorrer ouln$d€m farnr of scr Eml,r56j ril t6c Eoil
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flrq!,cqfrrffi! q).

rrtml,d hnrsr Btrtltn #t tt9t0f 8.r f ?tqo?or';

flrOr-tgO faliho",lr (25e-th2 rrtsr) r flrr fi|rrarntr d rrlrg
rrdlotil'

tnlllrr fbc oollrtlsu lnlufr fl;r fltfntr cf

nrlnnf pdtolcr rhtcb qnD6 to bclnC to r l;Ilrlotrtlrc
sC 1rrr @ llrbrrr of tblt gcrEl rlr ohartGtf.l
b' ltgrletsfng rlald;r, elttbtlt currrll pfr*f rdlolrr
rbtob .rl t1tferynfr1t 1[ opcm-6otloa, rltb r ndtn !l;t
on tbc ugggl rldr. Tbo tbrf3 1r motbp rb|lln& Cur tc tU

DFTIoocG of r rll Orrcl,oftd osuta l{rctr Ol |ilr d lb
qppcru6t rdlol; tb oortrr tr ryD.LotV ffis Ccrol*||
(rfrEr, r9t5).

!b 1sryrrt rdlotr hrr.l 1r flrt r lr lqfhr rlll I
brrr tr.tmenlr; lD amm{rstrsnf rsD rli. of, tba ttlrfla
bctng tr n trrillr Ib rdlolr tryttr 3rftlltr d rt ft|
Ofrtet rrtGrfgr (*a'r 13 lr brofn) tr rffi tr'.I
tr glgrr-a*tlar *!s nllc ftrnrrtr $ fry|l ff0 r
r1d ?5 G rFt ;tri,ls 3c tirt eesfbdlr ht tb lrllrl
flqrcntr (?o r d i2 n) dlfrtr la tbrt tbt .tilr tc
llt t&I arodb; 3[tlt4 cortae A$I:clotft t[lm rnl tbil
rulDcroet rSlolrr' to rblcb lrr*r8|la (tg'') rufrer; ttct
leot r osts.

All 3gt gre nrllcrt fllagrats rnr bffttl .srr|nf 1l
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tplrooa, lrclnaltry oerpulfd t@tnr brlyororarl rtd
eltrl:tDcdclr

Thc rpdtoles r1lr rhltc, tho;c rlthout e Gorta 1rye'

tcllonts[4tr!tt.
lill!|] rqdlolcr caaot bt rgal8md to I lnon rD|ol|ft

hl! th.[. g5rId f6lth t€tc 6 I tgtd. tor lbtglc tsrrrt'-
tgrtlorrr lb ooft clnlcr rhlcb h! rrdlolr rypo$ff
tbc !1r{r of 3bc IlnEiFt fregnmte ll gr ffrillrffil lSfrlrg
It 6lohr rooorefqg to Artlbrrn (teg$ tbr plrqf rdlol.rr
nry uocrd ltO r ln totrl, lagtb. Tbll sptotrr 1r lastl
fril tbc lssrt rrdlGt nortb to c rxp Erttctrt orl tbi lrrlca
mrt co$to ft thr Hlo.rult-Paolflo, Do eltslil hYo

prlrrT radlolcr rblob rnoril im rl Ir lcgth. Fof.bl7
thr g.crrnt netcllal lcDscratr r nr rlrslGrl *bb tt a

nttrr of grrt lntcrut. rhtlr rort rlnlcr rFr om$rrC

rbmt Jslna rilI tbr Eagt Ird 1r! l.€lil' I rl,lgtr trtrt
gpolca, gr tFtrrll; clrrt, tr tnsr f!il rrtnlllr. t-.b

puat rrssffi, o(f Tbrro Klngr falrilcl dC! mstbrr DDtb*r
g6n to thr b.thtrf fcnr of tbr lto Eaelnd rctlm.
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OrC€ t'ffiOFLBttrOIDA

PraFdmbls ?rntcmtr+ nstrrca
Pletr lEXXf, flg.l

nrafmi|'uf: rrrl?StE 5or4mrnr f9?tr nof671 ft$l.f8t *r
f6r Ef.Tf l flge.s-?lr PI.VII, ftga.1$rf,I1 ISci
l} rtrbllr 192fu D.6T2g rrt@fnr rglgiq D.zlg,
fl8'f 5f .

rrlalrl F, dr Stettor 
'.r',- 

5*f-8rr l?eqr., $rOrllo
tblrbcr (?ga.€f o Srue), Z nbrl tiltrr

turrtrr lhr t;s t rtr .!tl roall, ;lth tb e.rl
aurfmca dorgdl ro tbrt D d.itrtlr of ttrc rrtcrl rylta
orl ba Slvrtr Dlnnlonr

Erlrmtrl dleaatrr bGIgDt frrfrta
l. f5n 8.!r 6.tr
2. Er in Sn
?b el0n of th. tct rnr r3eoeglt rrctrrl, ilnlr tbe

t ilt lD rrqoctf rffa tom{ thr Dclrtmar lfr Snlrr-
culrttm lc rr ccrsrtbrl !t roortom (fff ), rtrrrr,' rttl
|rc3fiegt, hbslclo of rorlt rlrr, rttb ro rffrfs r*qlr
ffit. Hmrr trtslla fun r resd,F rinelr r*{c lr
c*h oolur t'b prlrq tsb€lr. lrl Alr0tntft crnfrh
(Fl. :ffi, flg.l). tto Donrr rrll, B unels lr rlrtFtlt
oDllqm rlilDr of thntG.

tbr tc0lrrcrtst d tbte rpcola tr af amlo*Slr
latrnrat, ht ef, f5rrtrl. fryo"tcr Is tbr taci Sbrt 6here'n*e
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dtrtlnt rplrtrrel rlrlg3t te s d lilterbr lor0ffi
(rgf) ;a1 ro rGtfim 4, thtr rtrt;oqb tbr elrtrtr tr

!!rtbl, Cilrplf,oil il tbr fOeft O r b.d. rltslnt Ae

rotma hrt rrtrlral d 3b rGf rtre rt brr rrrrnrl,r
rb. lsrg. rpclm r! t[3 rFEGt eolrcttm t3 ulrt atd"t

6d ro t13r q6, ryirtrn ot b fodr lDl'ltrfl fr l|rt

drrrlopd a|o1lrllle il3l{I !t t*aa ttr fsr1 t rldgf rifrtfiI

tlr ttrJ Dr{nry tcDrltl'l tmt tbr jJf,o|ilt rilcdG'
Ebrunlrr (p1. IIII, 8lg.t) r tofrt$ rtfl rilr rtCff 61il

fin b.tr|[ tbt rma|E!, tsuoltr gru' "lilbcorl! sr

rt5o to t3 lm il tfia rflrtrrrt rll5rr
Iu,ttcnfallf Ir thr tnsrrbr, tb rrolr of 3lr frfry

hbGolc sr rrnrrtef E lc rtc8;r; rmb t lrrl tEl
rlorllt lrw . t'nr Ilfirdr
rot erilrle- I! t!3 ffr t'b t;t 1r f|5S fpilr |tl'tl
fln tbr Inlfftr Elr *lrl .fi1 ff,tr. ltr tfr|rrlt
11r{r fro It5Ft FrGb !s3 qrrl;1 6;fiff rrr;l|t rr tr

ttrc 5lla rfnlm fh. |lrrr VrctI curtdceft lr rLfllt
gtrtry r rattlrC dtrat?

onlt Il @ (Ef3tc) rd Ia ffi r#l-nn
hrrlr ftrlilntlt crmtetr trDGlGr. IrIl, (|9fl) |ll;r r
mrlErt of th. .Dtrtrnr rr lrlclffEff trllr Ir ffi
(I$til) GILffiril (rrtc$. nors rrrdp
lgrtil,u $r tm |14ttr (n.eso } til tho crilrtnr Ir |h
prrrnt 1r tbr lrgpllnlo tlrrolra Ir@ (Pfflltgllr

Isldlllg tbr Fnct rDlltr flrr A thr rlrl;r fn
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tDroltr eC teffi Tql Hr to bmr qlfrtrafr .t
lr.rt ll tbetr ye ttrtpr. It lr aDrh! 3bd cilGnfft
df fa{rEfp flrlr rtll b fd b Drrn tHr
lryctnt W chrmtG?.

Ictuo (f9af ) .trtr tb* fr @ lr r.rt
cllrlg nlrtrc tr Ir frrclf|iq I thr brtr of tbr
crrnlrtln d tfrnclar rS rlrtldtilrr In tlrtr UrC

l,*{,rr trtcr rr*ca (f*trr} cutn{lr th* ttr rtnlr
Ir rlrtrf fc Xr.ffiatr ht Cltful tn ttf ror.r fsr
ftbtufrtfcl, Itr tlrr, rDC colro.

lbc tfDr rtrr{rl rr oollrctrf tla o*t l,brr Xltlr
lrtdr, 6 ttlban (f r? rrtrr); d fo dln m t 6tr
Irtr rrl Dtncf 50 Grthc (f rtsrrL I futff trt
qnbrn nll trlr tIa;ct lfOatc ruilil (rll fslilrl,
trr s|rrfia) r! t5 ffth. (65 rtlr) (rsrtr|rr rgr*lr
lfr prro* lrnllth rmrdnlrftr !o dh rrtL cI llrrr
rtnEil trgrr Cnr mt rf,Irlt tb lbr olrtflmln rf llr
;Drnlcr llr r.fOh €f tltr rtrtf,on (fgrfte ffirr] lr il;t
rFrr.t crerrd rttt tbr fatb tFr rrbl tbr ottr tdrlrf
of tb rSrtrr lr bon, d trt rr br acrctrf tld tiil
drd trb;rrq rrrtd frfr O..p ffirr Fil tlr rlif& fl
tr Dad5t'ar brnrr tbrt Sr qntrr rf ttr ril bf
CrDtbr r; Frr|rbfrtrun4rfrt qr ffiO{f,O rfrrr
$flr Ia r#fftf CIa*ml) ry b fff rf 1ss.rr trmo
ntlr.
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frl$gurtm crrtlllr (r.fnrmr)

EEftnmrtr Eeetfffr rotmmn, fglrlhr D.5oO1 fl3r,S#-ffr gfr.

XXIfff r flgr. l*!t ffirtf, flllrlr.6, Itlro f.tr*!l+b,
Ilyftf ftp.f-?r lrfOr ffi;1lfr flgerf{tr trilIr tlg.
fl. (Aqrfrtr qnqry),

Irlrr.l,.l, Hln ar Strttm fo? (Hml IrIGll, wt rt{rr
d Hryr. Irldr rbar mtlrtlob 2 rlrflrr.

fsrB Ih trc r1mlrur brc tb. follcll3 dmler
bdr ldlbt Drrl,stil

27a
tI;

tlb lrc[rt fDrln ildlrbL tl Isrlnrl (tgttil rr
105 r b.a. clst (rgts) rorrr tDd lEtqlrrD trelr
ran flrodl$ r b,.'

!Ib. rplm rrr SoFt E !ruf, jpqrlrt-t.ltc lr rolrur
?bfir onttrt rhrplr rlth 3b blror .o!n{nl d t* tartr
lht olcod txt 1r etrdllnCll colc.d, tbr fndfiru sr
r|$3cr rblt tt tlrturtr rd rdtn Frr! of tlr ttr tilr
ltf,lt vtrlaL Ifrr col,sur of t[lr rlrola o& !rut {lrllta
rqmtrblrr rr br bc Dorrtril ct tg rctmr (f*tr) d
ctr!: (r$re).

$ qrttllf lr rldd; dlrtrlhld nG Ib. Ide-hilfb
qln sr s-t r'H'a to 3b| sclt g.r lrldb, &l;rrfrll
GC fE f,rndc lrlnir to tb Isrnrr rO f,rrlll rq| 3!r
lnttrrttr to atbarr Jatrr (fctrrrnp f 9&tr). ltr ffrln

flO r
fo' n

*j:
€or

llbd rlrtr
fin
tlr
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!,8 ra tot unlnorn frc thc nortbona sost of Aurtrnllr
(cls:, f 9t6), oF f?m ltor Ecalad. Bathlrstrto rqBr o-75

tcttrttr
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f,rllotilcs+' tltmrfl*tf (l'ur:1

FII*I$GIr W lrtruc, f9l55r D.at0r flrf.rft-
1ffi, fSFr Hle. rxnf,Ir filt.f-br rnilIlr fli.Cr
trffrtlr, flgba, LX,rII, flfl-s-6r 9r for (cl|rr|.
rynry).

Irtr.f;l ltcldr strtil,E fo? (nrdf rrl$)r -+ rlft
d lqnr lrhil, rtorrr ccllrctlcl, ? rprln3 Strtlot *
oGf Strtotr Fllat, roctblf lrlnor F ttrtut (lt rtr)r t
rDcln,

lnrbr fb| tfo rDGtn fl'Er st ttil lo.l bw tb.
follctas drelocr

Da'lrtn ;lhf ff$rlr.6 r
l. 9on
8r 9Or

rigLt
S5n
lr? r

efr
rtr

l2-
ttr

flr fmrt rtn nccfral fr thlt rlrlrr t fS r lrl.
(crft':r 19Is) r r[d tEr tt ll lrorrblr tl* ttr psr.I3
rprlirrr rrc [ar! thelr rrrln tlre

I'br fn*l|r clrrord trt lr ffglt frur r$rlllj rllt
Ilebtrr n th olrrl rldr. elc'rllf tbr @ IrHr rtr
wrt llllrt bns lbr pfi*f rdtolm rur Cc: bil
5rra'rl$r ;ttt r galfrn t|lp lrs tbf br. ltr SF rf
tlc rrdlotrl nqr b.snlrh ndo tb dcrrl rstolrl cr dllr
rrfgUrll/ Ifcit lrrrf rtt! rlndl$ Eln tfF. IlIl. ro[r
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Cilo{Drtln rtrr r;ltb that of slh (fg{f} d fa{ln
(tglrtf), olril': (fgj8) bar notrl tbrt ttrr onilm lr tlfb L
*I.rght hm; ilth r rd tlrsr to tcrt llra Dreltrlrr rd
grralah 3Ip to tbo tlilnrrr vrt rut.!! r

f rlt lmmllc ob|lotd Itil ltrtf,n t6 rIDGrEtlt
rlrc brlqr to tblr eDntrr, lb trt tr O r fr Bffihl.
Alrtc sd I r !r brlght. Colm G,|dr lt|bt *qElrr
h.ourr ntloln llgbt bcn,

ShIr lllclltr tt Isorr tl'm tbl omrta cf lllr totrll
rrtcr a6d Vlotocln, elttryb ttr ocurnm t5rr tr ffi
rrrrtlo (Ofgr, t*5). *lro rroso{c0 frr !.rt Ic lrlfl
rbnr It lc cilo, tb. f,rneIr lrldb d Ecltil Iil
Irdd (Iortanol ng{r!D).

ttr r'tfo8r rdd 5tG*{ of ttr Flcrl.:rroln r
til&

r+t$ntilr ntrrf (sfrrrrffftl

Fb|{ffitql affilrn r**a;rar tglFr D.!Ef r Iler.fltrfgtf
lb. ILI{I, flln.l-for lil.Ef,If rur?Hr LXtr ffllr
f6-46. (Cqrfrtl Fryl .

Irta.frl lrnlnr|! Btetlc fO? (hf lrrlr nt rlfr cf
Iqrlt lrle0r *s*r ooll*ttonr t rpco 5[r

th tilc rprln brar tlr lbl!ilfrt ffrr+toqrfrrbr
hd.
$f-!3 I
6r-tt r

l|rst
SI
t5n

pfrtr
f?r
*,s

;Iril, Tilt-
9r
tfr
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.lg !E aurt ta ShIr lp€olcr, tbc t rt 1l Gfnfrh, not

scba rt tho Snrtctonlrl dtr. Icrttra (tgtrfn) sb
thrt ol,nuhr apfirfms iro ?rtrrtl at thor6b ntt y€Eg rtt3ll
rFr otrcule, fid chlf, ghan fltb grrntL lbr 1a5rt
rcsr€arf *rltnra 1r 6l of 76 n gntrt lrftf (gfrr
rE?").

ltc oots@ of lhc r$tolcr Is rr&lrft nrtrDbl rqfry
tra ftItr to bfcf (rortana, f9&5$. Il 1nrrd mtrrtrl
thf .!rt fflntlg g5Fnc basall5r, glCy d;aaxmcr 1'tr t;;t
tr alrmt *ilt ,

Ihrr rpctil occwt all srcr tbr tra+.rrtrlbftlor ril
br rlm*hrrc (nrqsrr', f8g7f Eabfr |$ff) h rccc{rf
tlrn th. Irtlro lalar{lr, hS lr cl yct &n frr lF
Zmlrd. Dtt{rrttr'tc Fmge S-fI! rlner.
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ffta. CIfiIBIUIXOIDA

4nftwqt Eroq (rlfm-nfrdr)
Plrto Xffr flgg't'5

tor qtrqtrg/, FG pr

trtalrl rrrtnrtr Strtloa 53o tgprorfrS.ft ttqt6E.t
l?fi., Hp-tjo mtnrr (?ge-Ofo ntlu) | nbi til3.

tarbr Ibr rtaglr rpctn lr I ntc6 t rtr r!|!h E
thr fol,tsrlrg dlrutmr: lryt&r 9.5 rr Ers|rrt bfdtbt
I u, blg[fi h.5 n. !!. trt tr brrdt1t strl 1l atllr
(H1. trrr, ftsr.lh t)r fld uatrrllft ht rlfgFtlt ffi
tomCs thc grrlctma. f'b dorret rld. ir crbflr Sf rllrr
o'f, thr tG.t noothly ffirlr lbc patnct tJ !llr.|| il tbr
tmtrrOcurrl rlir 6 tb tfrtr lr r Crql glcotr (Dl. fnt
frlgrr5r 6). ?clp fnl3rf trilfr ril grrrot, tb nerlrclp
Drlr bclng tb frgr. Ibr rfitf b rctcrl; trr I tltt$
ntcl,o? Xrollttal. lbmc lt no rllcr d prtrlr ol DiltEr

Ibaro 1r llttb 6ubt ttat thlr rtnlrrt ffi tb
grnor @r ht ltr rprolftr 1trtrnf tr rdct
Itfiftnult bcer,rr of thr lrl €f Dttocllrrtr. rt tdlolr.
Ictmra (fgef) brr Ombod fc. g.iltb et4p of Irg
tlr.ilffi)r lottrg tnrt tbc 1lrtdr brdt to fn rrtbr
rrrl;3 tt I rln of 0-9 rr ti. ln! of fsdf ptllr Il
prmaf ratrrtrl tcG[ cclrtat rltb hrtru;rr |ItlIr'
IrGn Emt l|r Xrtnsc (Ual1 Ooc tot refor 3o ttr rl{)r
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sf thr pclrtn la fonl rtrsr d &5jlIS; D* l,r r I.til.
frsllrrtlon (rctna, fgtI) rtilryr tbr rbqr of th
fctrtil rl I tlrfrn $l rllol 3h. Eo rgrlr & rcitrr d
Ar ffifqtlfll olfr rrrr bc 0lrtlryil!il|. Ir &Itr1n, t[
prrlrtr tr tnrrrrrrlt rlqrtr, rHL Ir&@
tt lr llruu,lrr

b tb ll.rtt rlncln tbr pclrtr ,, frflrltrlf
ctmtrr (11. Iftr, flg.b)r Ef rsrrr"F, tb prtrlm 1ldhf
DUrrt .al Clrtlrtlt frl$. tbr! tm rat*to!. Dnrcr r tlt
lrt Ir lr gsotdrqtrlF- rLllr |l & Eg lb.f rilr rpr'
fntrft .quL os tbt brtr of thr{i d alrnf,tng lb r;lrtrr
rD1nn; to llr rrth slcc tc lr o+|inltllr thr tc l*
W' lotb tA. ohrrectcnl (lcl,ctil rUF rd frftlf
Ilorl rlrc) ffobrt$r rh6 14tb l5iltf.

la crlfql+llp tr Eor ro fr atsr Fr nt{t 5}}
nltr fr fi5ltb of fS-tO dGEr $lll&.W, rngt trr
trr 8db lrlnd of r; sfiItr rd tb rltF filrb |r
0qtb of fo-tSQ rtFrq) ffi bm lot trc rdfretil ffi;
mrt! Ss tb;rll!ryac rrrr, G.!r ft lr ilF]r

It r.rr tb. tS cqcrt to rrfgr tln rflrln lc lf
Irr ArlGil rltcls ftr tb. tnqcrt, rt lrt lt$t {Ut|r
rt*-lrl Iun rrrthblc, ltr Eap of lr !E tr tE
ctrdd ro tbo mfi ft @$tO df.r,
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Qltnrnillr gpfq (r, rs*rr)
fll, ffi, flgr.?-tO

olt' aolrr glfEE rorlmlr f gllr g,?2Ls tlgr. Af l-g!6,t
f ?r f9rEl. tr flgr.5-f}l Hl. IIfr fl8l.flr lto

gt (eql!.tr rtrffi).

kt*-fr[ *ntrr& Itrtloa !?r e9o&r8.r ff0pgl'r f tO

frtfn (ftC rfar), I E ld trL

Irrb lhc rlrgl, tilt lt aot lr fd rdttfrr f,
tl. IDcil,ttn d ruDcr of thr rhlrrrl IFr onot h
f.tcrl'd mtllr. ht tb. -rDi of tb 3rrt nrorltr
cfidl erffmr fc tbr llrlrln aC ttl,r qnlrn tl b
S!il Of|renilifr,

!t tilt tr o"dd (rt II[, Iflre ?r I)r ffi hnl
rn6 yrultd. toilrl ftltt tt.t n, Frtlt t;mmf (S
fmcl of rplllrf ryrtr) fo r, brtbt ? rr ff prt;lm
Intcrq6 lr rffgtf' nlrd to fe.c I trt rf lrd (*a. IItrt
flS.t), rHo[ t ebort flrtr rub tannril 3br gctrtr;
tbts tr pmt*++rf ln rtrlpr !!c Dl'tll.ilt b Srrlr$l
C€frf[r gld |r tbr tmldl 1ntG.|'or d d tb idt
rt th. Egpcr.oil d I ilrFrr grnL, d arlD$t rlr (ff.
Iff,r ftg.folr ffi tbc rb rrl pelrloilI f*r8,ffr
H th.b rrut @ tr IryrdID to &tnlnr

IofL tb rptml rtrt'r md thr p*frtru rill rff|tfl|r
fficrll Dl*re. tbrr lao fcnn "rrit lrtttr 3rfht DFr
(gf. Ifir ft.ill rtrl5;r$t th|1 lr I fr.L r3;1lnr Orffl



TITG Fil

Ssilnwnr p*fam Hctrnetr6 -tlrtqlr*t 
Eqqm.

(silnc-Ednrcr) I glffsryStrf csttgnn (r. ns+m)

EahrTilT*nr,# utVoe-u Isr&ra
stg.l" Dscrl arpcct of mlql tcrt.
tlg*8. Tratrrl spcotr
Ft'3. Ltcral trpot.

&FqBoqil,trr r.t!E 0f (Itbf.*dffi)
Fl$rt Yrntnl, rwt of l*$ tfet.
FlE.5' DmmI lprtf.
t!e.6. hctrrtc; qlmt

qlt{Fodr+ olq (r. rclor}
F!9,?" Du.sel 6pnt of arhil trft.
Flg.E. ?rnEd rtprgt.
Ftg.9r t tccl rrllcat.
llt.f0r Ftertor rcptst

AbDrrr;letloarr g.Dr; grnltd Dorll Ere rm3b (ngl''lrt*)3
DD.1 lf,lltrfOlt'
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flra hUdr"onnmr rotrl romr Glttoqaf hrffi tsa gmttd'

Iprmr lhr mll' lprrr rDf bmtlt rldllro
Colm d d*dod tret, trltc]
It !,r petsfbb tb* Shtt rltrtrra r*purretr r ftfil*rfi

cFolrr frtl tbc olf fturrtrlrry JgnIc sf Sblr Sq
g. qprrynlr lbo llntril br I p*qmf lrrlrtlrrr rtflr
rsr{cna (fgt!} notc tbd fr gr |aff tb prr{rta lr
rlryrtie onL Dnt bnst sf tbr tr: cf r rtrF *Cfal
ft !r ftlt bltt to lrm thr rpstrs Io tblt llotn rpctr|
cro ruit or nldrrbp lE tb rhDo oC fbr trt (f;trl;
f 9S), rltbcgb lro rntlol br ba adr of rrrtrtlil Ir tb
rbryr of thG p*{.rtilr

Itr lefrot rprclm erdrrt tr a0 r !r totd fqthr
rnf tu tt pnnt fpctnr 1r rreslf rfrt ffi

tsts.f (ftbI) nc8rtr thft ttr ocatn sf alrt!{Flrn
& thtr qnctrr lr th. Irley rgla, d r.actf. ttr crtlFGmr
rt tbr IJf frlnie, ilalq, oll frtrh frtrrc 6fm I fi r{
f4l rtrc. ltc ttHr* ta* r rlrel,ra tt r ffili of lBD

rrturr ffi tt |r ulrm trtb; fbil,r rprtrr tE ld et
rllrr. Clnlt (fge$ Crrlrl,b! rfnail,mr fia Lcil f,lcl
Irl^d, m lrtc (Ata't, f9t6) lr"rloatc tbrt lhtr erorf
mt tr rylr.#l rtth lr ddt. l|h lxrmnt illclr rtf
rcfoll lrhd, tr n, d ldrfltr tbrt lb q'llrf fnr l3
tnt rlro ffiF rt Is{l trou frlnd.
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Oratc CI.IPFA,S!ffiIDA

gjtlpq+tfr nrrtf$ntat (W)

W rcFal"rrfr Ictmr tfljtr D.79r ftgr$glgg,
Ftr. III' f!|l"i-llr t[fr f16r.1-lt UIr flt'f-?l
EXr, clful; 6) for f ?-19. (c*r6tf qtqlry].

Irtmfd Erlnrilr GtrtloB 26, ofil Strldr PoilItf

rsrfdr Irtfrilr to frtbcrr (54 nrtnr) I I rpnln. ,

rlartrr !h rlngfr rlntrm !r trPfmf of tE lclr
apiltllt. Itr Alilad,il rlrl r fdlilrr

!*cl fc$b flg;1, Jtlth 9C nr frfgbt lO rr trsfiilf
of rgta fO a.

t'b tilt le ctnfrtr onl 1rl nfilln, rft! rll*t rcF
tnrtiloar tl tbc Art*llrta.d trtrrfr. Iir Dt*cfs ra
o'f tbc bo(lt tr and[Ilr rdrf, rhlll tb. aotctror rt tr
ellg[tlt rbrrlpnr Ebr lntrloli rrtlsl tr rlarta to fu
r brsr! omvrrttt Iil 3bc ulildlc of t'ha donrl tldl. t'b
rcstr.rt aldr lr oorcrurr alcDlnt Sr#uaUt ttr'*$f 3b. grtr3n;
rhlel lr ecef rntuar

$olorll ll lundfn (;tti tplnr rttrchC) AGI Irilr
Drdtt g*rf. rlr Aart hloq rttb I artrof llIFIG.L{ilr
brdl ndtrtrlt 1r rtb DrtrL

Il.t;mn (t9t!) lrr glra rD ldloct'tc cf tfil 3F
t|dcafl,r rrrl,rtlcn h rbt1r rhtll rft lr fil |l tmr rtnlrr

g qtsrfr4+ tr flrtfilHrt ffit tb. .ril rnil ratl



-3A7-

oorttr of Aurtrd.Is, tnnial LrrC Err frldr fr Cq|!r
otl OFAiIO rGtlnr, rnd trlt (f*9) brr rlrsln trlr
tIil lls: filld (BctOrtr d @ 1a ]U-f5l
Etrutr tLr ffi of tlr tXtrlr rtIntoill lilnf
Lt eanl,etfit rtth tbc H,tbrrto m ClrH,ESlilr H
ogtttutcr I ter mos{.

thilfmtq nct'illu.n fcffi
Pl|tr XXI, tl,fp rl4

elhl'rlr rnt4nlrr Baha, fgf ts F,f6A.

M g*mcql rctmar l92lr D.t?51 ?LYTr fip'S-5f1
Itorrt m; 192't pJgor fig.ftj Gtilltr f gllr t'f5jlt
rrytmrnr l*S, Drsor, ff&,{t5Df

El lrlltf fgfe3f Lrrrrt I tt0ry, lg8F: r'n577,

rrtGIrI &nlda strtir 9r SqbSf tLr fltqflt!.r 4l-8tf
tftlra (rsfrr' Htr) | rrbf tilt1 ttrtlil &. d:r lt|drr
sotrlt, 72., 5"l tttln (wg rrfirnlp 1 ffi! t rtl

ErDr Dryr ltre0n frl^drr rf,o${r oellrtl,Er t rI|
t cte, rollctrl fr G.A. flcfnfr

DarEr All flr rlral:r rqr tfffnf of tU qrd,rr
fr rtnlru CFoil Strttn 9 L frrlft rmrtef illl trlfrcr.
Iho 1s.gilt rgortra Ir l2 r tr tEtrl lrtltr, trlb ttr
mll,srt tr 7 ; Ir lrngth. ?br t;t tt clqrilr clrl (fU ffif
ftgp.lr 9lr bmtfit rt tho lcret sf thr rcl,*rrr tt lfrlt
rltfbtl; itgmr trnrc tbr portrrlu' al (ff. NEf, IIfrI]. fb
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rXltffil rtltlr lr cantrnl, rltb fsu gmlSal Du{rrr t'b
ptrlr rrqr lolgr ht Ed pcdtlg tb dthr. tlr Cslor
gntrl ta elrttl slxlts to tbat flgnrra $ foutm (fgtlt
D"f9i). lLc Drrlrtca tr dtrtlrtllr tgt not C.ft'fr drr
iltb thr fprtfroct ftlng brl,f-my Drtnra th. $Flrtc rnil

tlr portr*or rCglr d tb. tt lt. Gdogl of tor0r ffitfr
Ir.6}g!r toG 1:rlouft rnctil llr0rt

etlrlt rt r CrlEb oil lF rGg (fa.t ilrnr fger)r d tb
hdr lrlffi Hr rtru (l&, f9tr, rElHd't
.S$lf,*d. rt tbl.a lrttg f eoafflf th rpstc Is rct
oilEnr Tho prmt fslblt frld rccc{ tr rlr sd tb
ulau$Eo at lilr GD*IF gFoiltrCdgr 5o dft cd of fct
Oqn l'r nt rsffitotr[. !h. UrtEr*mf FrEl ry le,t b
ftrra nG Hfi urt$lr, fbrttrs w ut tbr rprlc rtnrlll
llrrr eG r Coptil st 5fi nstu mot rn trt f. rtrH,ll-dl
It !ry tll bc t[rt 3t Cd t ri trb ffi tbrt a{ttf n
crrrtd tbm [r Htil €nrrrntr, It tr asGrDtop mr
tbt mlrrd, qlrol,n of tbtr 3:urr brw r lldr ffi
rsgr (r'C. El Ftllrr (rrUer) o-r Ea rlrr); d tbtr q
rlro bo 3b trf fr & fSfEE,'

nq|lrlUr Ufnq lrtec

Irfnq rp. E lI, f 9t?r D.6.
rppfff H,Ennr rrtmrm; f Ft, D.f Tlt Pl& Il; fl|l.4 ?lt

tl.trr ffg!.t|-!6t Gtrlt, fg8tr D*159't fctcrr t*Ir
E.88t

Il Fotp nfrrcp. trlrt r fllrllrr llfit galltr
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Irtarlrl Enlnrdr Strtlm E?r oft ttarlrrr Pd^S,
IN*Io'lf ltl"td, 52,-97 fatbm (SUOI Dtilf)r 4 nrrC trtrf
strtfor tflr 5oo5or8,, r78ot!rrr, (eurtrr ltrn6), I mrlf
tctt.

Enrbl fr blr fgr 3o tbr rpcoia Ir thr Imr
Prmrl8r Imtcoa (f*18) glvrc thr fsllor&S Clrlnale fr.
f,. htnlr4r*

Onfbl D{r.c pllcd rfthll 3br rp|lrl eptl.
3tg't5rrt r*d, tatlrl, rud qF Sgurtrrrlf orla
Or.rt rhlrord, firns;o m3 tt all Cltttpt-
lhc prrsnt ntrrl.al ls Fr ar lrra La rcc{ rltf ttr|r

dlrfrnlrr ht {tf,lar la lrc gull lrpstr. 
"h. 

rtrtmt
ilnr.l,proot smtnl" rfarr to tba Filtlol of thG fcf.Frt
rlrttrc to tbf frlrt*a rd pcrtm*or rr|l|n of tlr t|3tr
tb ID tblr rpalrr tbc ?ctlprnt llrr dd;g brtrc tb
lrrtltc nA tbr fgt#tor nraltfn

lbr llro.tune of th prrat rpcdrm rrr fr lfllc
AICDI

Ifftb A nflrgr 9n 5-
Frrftlrtrsrtrtc Srfgl0l Or &"5r
Erlsht 5,gn bretr ?c f E
Fcrlrtil. (ofrtmr

f,Fn postrclr
nqgtn) ltr n tf n 5 n lr.33 8.5 E

h.!,rroot (o!r3erc
tIil Dilt F!€F
EsIs) 5r5n brt2u ?n l.2r
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Ibo rbwc trblo abcg that rll cDrolnalt Gt rlloft
clrrculm tr mttlnc. fbr dlatsr brtror tbt llrrt,Filt d
tbt lnatctor mrgtn tr qnno!,rtcft M lrlr tbrr tbrt
lrtlra thc pwffnoot Ed tbc pclrtcrr Silfng $rrt th.
nrrllnnt 1r rff&tlt lmtrrtorlt Dlrlo.Or rbtt tt rbuld b
toeotprl' lf tbn rprlnlr E{r ta frt rrl[frGtrillrr of

Ie ltgAg. Pmftrec E D. Frll ff, tbtr Drnetmf har

tsldlt pmlSt-l ry rrrlntta rf oGDGrtIrr r*t€rhf of

Ia fl{ffi, Ed lt 1r fmd th* r€C ttgbt sptffi
outdr th.el brro tbr nrilfnt Ir r nuitlc crntlf
rtfrqr lrtnr tbc Uorlrtm d tlto pmtcLtr I*TID, tr|,lr
tl thc mrlttrur ftro rpillnns ths Fr{proot lt r1tg[tlr
ftctmlor tc tllr dCpolnt. b rls of ech r*trtloar

"tapau$ 
attg[t, rnd 3b. othrrltro orgtotc rratlnr ef

tht t'I\att " rDmtlnr to & bfnfiqF, tbry br"c brca rrtnil
3o tbrt rlpsl,a,

fn rll enG! tbr 3ret lr gttr Sttr, rbtlr thG solrr
of tbr ttt GE ycllr tln llgbt grcfi to US[3 r* oq, *ftr.

A rG17 otoorlgr rlrtll rncclnr Jr plr*E-Itf O{rilrht
It fron IIil Jqlner rne batrsa 19 p$r d frA ntrr
(rouana, f flto).

lbt rFotc br bca ruordei fril thc l*th ed rrf *
aortbcrn ta lrelril f,;q crytbr d F-tS *tru+ Ddll {f9tg}
rrrurte aglctran frl flodl^d ta the rnlthrt d l;
trrlaill rg-e8 ratrrr, Ed b 3rr (httr f 95Sl flrr ttr IT of
Elmt' t!il llq$Lr nn to ct W latil. illtiilil trt trrtrt
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thc tDColcr rgfrocr to brc r d lrootlnma iI tr trllltloq
tbr Ftsr0bad lGccrd blng ros TOO d,IGr rmtb cf ltf
acrrrrt lErtlr*:n tcrllttrr rl Dotntfrl on3 Ip Ir11 (fgla).
Ttil Fruat ruorCr, f,fl,flolE lrlard rna! frrndlct lrlr$r1
srr nrr ril onddrnbff ctmt! tbc fusrr of tb.
rfncfo.

trrstIFr Crrnfcrtn rur tqEcErft t;sry C o.lnf)

lru tnryp lgrlclr, f8lrf , nrff$r PL
(ryrw),

tf .rry {l+rqrry r.ri, torffil+r lortmct
Pl. LfV, frgc.t-4r ?-9' (Cqlf*r

frtcrlrl p,rntndl Btetloa lOjr rt aobn, nrcl
Isl,d, ? a1rrclnmr

h*trr lc"tsc (f*8) rqprCl ?hr eactr InE
tcqfilErq rr r rrlotg of lr gtseilIl" chrmlfl.brf ft
tb gltgbtllr rec rdrallor p*tlrort EC tbr rlorter eill,
Sfmill ltamrr tba ttrocc fr tb ttDlorl, ftil' llr
the tllltorl fsn bil Err F l.r ffirland rbr$il qe-
rtl,on d tbr r*lE; tl tho lruSrlsr GC 5nrffi
lntarabsr rhflr $. rhlFrrsn t*r EqfiGrf has none.

It !r rLru Bolatrl out (frtc*rsr t 9bS] tH tfflqr 1r tfi'
rlfrmblc n tetta tn tb* ootltn d tbr tfrtr rd ;rIlF
;pcatrs of tb eprctrt q ret rltb crrGrlaS Dr flnrl
Ir rqf of thr ourrsCfy nctltcf rrtrtlr.

*) ftt ?-t9.

f*lr D.tAIb

t'flflf]r
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Iir tro qtrlrc. 1l tb. DHG8 rollcotlil rF aryLtr
rod Ie rnrtlot odltloar ltry bnr lb. folrfirry ch
crlsr

Lcgtb
Omtrrt brdtb
f,dl[t

Sfoln t
62r
57n
llr

8ltchrr I
El rrr

5fr
fOn
5Ir
rtr
17r

!rr
ftn

Frtelotd rllr I? n
Onl fmota (ratrr.for) It m
onl ttrnsrr (fstcforl $ r
P.c|rts (llrtrHr

Irn Dalrtor fd) tg n
}lritlroot (dfrtco

*Iu fpta'I6 cd) ft r
lr tl hG rfc Iroi 3b. rHr trll,r tb dlf lr

rlrat cfrnl,r la oatllrr .ls thr rp.dro Gqr lcr b
brlgbt rt|er ctf,lGorlilrtclt fltr of th. rrt|lr !'br lrlfroil
ll tl'fsbtlt prtmlor|t nlnd, tb iilrtcr fln S. Inntp
fmt ts thr pt*Lr rrtf^n (U r, fI r) D.ill lm |lf
th.t br3roo tbe fsfsroot ril ttr tclrlrtrr (ft rr il rl.
lte nrlatan d r1iloel qrrtr sr rflfltlf Gtrto;. t'b
tnctrr"l,sr crl furyu;r el'f tnffr tbu tL ntrtor fEurcl
rd all firron crtrd tla tF pcrtrtlc tc I illt r!|pl-
frttft bdt!ry behru th. pcrtrtlr GA tbc diltur.

ffi ln tht rDor rhrntcr t'bor rlnlua rlrr iltb
tLG rctcty tgnnmFr d &r {aEmqn" rrtbm tbt rtll tI
$i1liloet tcrr



-' 313 -
ltto tclt lc f$bt tcllg;l3h-flgt fr oolg rb fdlde

tbo pi-f d rcmdrrr rDtaa rrrr lfgnt lrllm'
Il d€crlblry tb. rolrlloldr of flr Ealmd, Irtar

(tga) rcu{r I.- crryfrqr tril off ttu [r rd srl*m
f;tmlr (ll tbr ro3brrn prt of t&r for|t IaId) rt r Cqtf
of 59 ntr.rr rnll tb rrclr tilt hr dnr{,rrr br tir
clrlrctan of tic enccfun te th. Dsfrrtt lc,lol|fos. lt
tht ttn rcstom rflrr0 Lt; qr*ba rilc !. crnqfrr+r rlll
ril€ hilltrtlil" lsnr Focat$r fc{m,a (f*I} Ir rnfrrrrrc
tble rnrcfn tc tb. rcldtffi* ltr ffi of
tL nrunt rrnctna rt tbt rmrilrl rrlrdr lt roil @
lEt tllmtr i E f rrcore fc tb rDttre. lctcr
(l9l$) lrril tto ctrtr{Htm rr rgctb a-, r?a tb !qr,
OtlDrtt d tl$ trldr, frr Gril,rootr, flr|rrltt frlr6,
g!.atllrcf lrr gqla6' r A ul,lilrrr| rctbcr Drlfil
rDrotrr, iltl I htErrgtll,s rngt of 0bt0 rtnrrr



- 3r4 ,r

OuIa 8PATAISOIDA

@ otdbrl rbilf

E cgfn,tr pldhrl lutcnra, 1951) D.lF9r ftg.tgEr, &lt.
XII1 ftg.f0r LVrtlr fi81.1-!r 5-m (ceflctr
qnaryry) 3 tcll; | 95Er D.lE.

ntcpoutg rarlmdlar Hctara, 192t, p.tgh Hl. 6r flgl,th
5b.

Irtahl B*:.rl,ildl Strttm 21, oGl Etrclcr r PolrrSt

Hontroll fslmd, tf 0+0o fathr (559-7eo rotffi) r I rgrelrn1
gtrtta rz; Soollns.r flfrrti., tl8o-t5& frtbn (arfq-
2W rrtls), Irrgrcntl.

truNtr Frtl (f95a) hru ort&llrbd tm llrffcr cf
nl ,*tdmffi tn ilc; &clnd, aC hrr ilffioC bSocfa (fnf)
rxnotce $. ffefe4 llf to cytqEr tlttr Er lfftilfu rir
pnmd (frcmt d) rprtn rrnlrcr to Frffrrt lr fiIqi,r
tbr trt le glqrlrb.{tlt r rdtotre tgt IISbt itt6r !o!rl
frngtb ?0 n

Sr glilIfFf rGgG tb. Ido.fct'Prlflc Ir ilrDltr of
fC[ro-Ef4o rtnal. ;Itbh ila trelail tbc Erolrr la hon tln
thc mtban prt of tb. Fet*h lrlad to 3hc Cbtthr nlr ln
Ccptbr of 7?1980 ..tF-. ftr ooourrrlof nrr frfiil,l frlnd
ad nctb of irr Ecr1td 1r thcmfop ro0 uEDate[r Et ttr
brtElrtrla t*gr ef Ir of4bqf la ac 75-27$ rtnr

ftlg rlrGotca qDIrG! to br clorcly r'.il,rtal to &r lqtlf;+or
(fc.bra) ;hlob Ir rldFldlgfrg |n tb. Atl,ratlo Ootcr



,- 3I5 -

IJBI Or HFITOTUI ItOTjf FmX ml!fi oF r8s zllfflD

lbr foltrflg tlet l,! lnta0ril to lrclndr rll o&trste
1lo lrr IsG tl'il tbc lror WdI bt tha lrmaec felrfft
rcfoil,I lllrrd rd nsrthen [c rarlrs (rt lrttHr |tlF*r
bteft 55Ct.lr rlti lafcntlm m tm!.r Cfrtrl$n ril
Dr$trrtrlc Fngil' trttb FGjgI€ 3t tb.b a lrtrlbtlort
rpol,rl rttffilol le lrld to ttra Drccr of qretrr b
Arhttq fa Srrlnts cd n*tbqn trilrnlr.

Irtltrtilo Fqf, (fr h.rlrt+aie ttrr lr rrtn;
rbLrrrletil,cl Arr Ant!.llet tr}.r hl#lf,iirl

f,.r Iraalrcrt !r.E r Iotril f,nr frln63 f.r fartrll lrlnfl
l.E , rrr Srelnil (frHfrg ltll.r Elrgr lrlrdr).

Oilc Otdcrlde
Pr*grymlnqltr auqtr.rllc (n-ry1 A.r !,r L'E. (fO-

8r)

apdoclcslr tn{[ hrrqr r.t. (lr5l
Stta.frolf,ff{r rlatd,frer$r (pdlrfr'ld fttrn

m !.f,. (560-?00)

,Wtlqntlf Eqllrp#n tillre{cd. A.r Io (O'il}

ocCc lqEilocatrcililr
rlF|filn tlrtrflr (or^sr) Arr tr.E. (er. f2t-rfo)

Oufc f,tlclfrotlr
Irfqfql|rrl,l hltlrall (r.frlr) Ll.r I"P- ttp-

Bfi''l



-3f6-

SfqgeldnrLa @ lrtsl I. (|oS)

OrCor llbrl.oldr
Eo?lpf,rilmq qto (chlrflY a f.P. fml)

@6rr gtdrnrtrlCr

Q;nttgttrrahrq ggC€rtt (lgrufr) I'r f'r IrE.r
il,!. (o)

rFallfdi*lrni glnta rfrrt.r I.r I.P. (fSo-tftt)

Orllrllt@
Elil,ffiis llrflrb Intlc lr! r.r r.3. (ltefl

Elmdrfffi ?n.qre.ttrF Istcrn t.E. (5HgOl

l4glhqnr a.ilffi|Ir (8tnar) l.r- (f?Il)

gqfih+n fmoltrUl (rsrltl f.r I.P. (rt tF a!s]
TlfmrCrf rrrtl'Xfr (tlmrlf) Arf te r frr t'D.

(s.?5)

ffi3t r"lHnotlf
ra*f,*r e,ft&+tr$f cllsr r. (fl55)

nrobsq chfg.otlgp (Yrlcfml I.; f.E. (9r"41

Ialfc!{tn4g tuffmfr+t+ (qnccf} .r'r I,.r !..L I f"r
x*!. (O- 54 )

r#llnqtF3l rtbrrfl (arunu.] trl E r E lt r I.D.
(o-rt9)

OrCe EcEootfirot0r
gqUt'Hnrq ayotortam LGIIC Arr f,r L.n. (O-f gU)



-3I7-

Or{c Grtsttulaldr

@gEggg (rrfar-Htffi) f,.E. (ro-t6a)

qltq$qqlt IIIf,ElEr (r. rctcae] LE r r'r r.P. (55-ttt

Onlloer clfpcmteolde

W qstrqlrdm (gmY) Arr Lr tr-ltrr l.r
tr!. (o-m)

tftfblroqrru e*ltpsut s*tam I'r f.r S-2. (HS)

icryffr hfnFnr lc*troro E.r tr.r f.3' (p-o.ee5)

trEqgI .tcr?qEn urrr tn+HdEr (euy i edrr{)
A.t f,rr l.z. (ort0)

Gdrr SFtsgolde

FEmulr ofdhlnl Aloct t.8.; I*t'. (tylt$,
FLry lfqnfqrqgf. (r,.|E) Arr f,." L"E.e r.P.

(O-Grr 45)

Iflrsog filffit rell tr.!* (oa" eo)



,- 3I8 -

DIffi8TOT

|!hr 0l,rtrlhtter cf rrtt Tlrdfi bil D.r rarldcs
tr detell tr ttr ryltmtll rratlns ht ffl 3urlrl
tr*t rDmt tbr fnr mDt A rry tl rar.

strttoar h 9r ,5 d !6 rlrr nailrf cln. fc tlr
Iil 3elrill urtnlrdl yftf6faS alr rFotrr of *ls! lDr
lfrm+f{qtr q$t+mr rd Fffi trrr alr il diltlcr
to ttr r; EffLd ffrtril- lr botD sf thtf rDrlcl tur 

'sIF
bot*l lltr rrhtil,vrtt Crrp rrtrr (|}fe rtsr d eteF ba

rtrrr nrllstrvrll) r tIry pobrbE .lrc oec! ltn tl€r rf,tl
rt rtdlrr {rllthrr

Irr ruelfr fc tbe bred Efr Dilf.C U lil tad,rll
Isr{toll Irlra rd tb Xmrilrr lrl&tr lfit rr flllml

f*tgrrlirrtr rnErlrl
StrnlrlltFr Ftrrffi*f,q
Qrlqnlfrf,tr rqftl1rrr
geelp,liryn qpo

orrmncolf rs[rru
lll of tbo rDlrc rprte (mqlt tbr ltrtlfilr

@ alrrLr) rrf rtar$ Ilrtrl,Hdl fr h Ufrntr
Peolftlr reII. @ tr prhrtlU n Infs arril fmflll
.GEr 

'iGtl 
(ffSl) h|| rnrlfrro tb Sffitr ocGrl d it

?rrtffrf d trut c&!red'c frnr d lltcrllr d ;;
Errldr rnd cildds tbrt lrr lrfnl d filtrrltr Ltr
fnllnt r.qt Innf tlnmtr Aril tbc ntHa hforHtih



,, 319 o

rr3!,n, aql 3cc[stlgr lurtnaltr Id lJ' AJrl|d! bfi rry

fl;ratr Ir ooron et tb€ Srncls lrcl.
PrrrbneLyl trtt (19b9) b.d roDctod il tla onenrtrltrI

d fstrnl,l,n o&lno|Jf Ir til Lrldl rttrlltr d |l iln d

tL|.flItlHl rralJ|gp Ftr.lf$ !t b FCII loflrtlsrt
13 r|t|o h rmlntrl tbrt I drlo8rrf nlrn d ffi
s lilo{mt4+!ilflc dfnolilr sf trt tl Ir Cfnurrd H'tf

d t; t.|lra, d ths| ry l,l frt Dr r .]tilnlty b ihl
drclf} rrtr frn| of lnrtrrllr d ntt trl|ll; tb rt|lp

ltaf3t of tltr loctild,$t t1f,13 fid$t;tre ltf
fr ffi frrrdfilfte
to DnttrL rlglrtilor Grrl 3I LcO tn flrf rf tlr

Icftlf lrbd ntltp.
It lr ffbrlt tbrt rlntc fd h CIIID rrtiln I

riltill|l td riltt sf, tc' 8tr1-! rl.o clU} C tb lfl{ Iorlr

Et'a
@rnlcnr @IrrffrEr d qiqE'

I![IElf ;cffi l!! Dr rGBd flor muurl Iml!i!'f
It tb. Id# rd *Iil rotb of fil !{rrfflll t[

ulr lr lrt rnEr fFi *rtlrlrq l|rt cealtrot t'E| cIl'E]

th3|}. orlq8 to ttr3 ttrt |rdl m3 of rrnrrtc rqlurf
Gltb br. trn c.rrtd d tl autsril,r- rtcrr tb lH|r r.
lg7 prfgl taoll rd b ft tct B3Dl b fcmd I
tbrbral,tofbolldAlofthrfalrof,ErUltllrnlI
rfrcrf bocr rrlntrf ont (1. r38 ).



'320-
tIlnnrnmr crtrD

AoAggTE, L.r lEbt. Hn€rqhlca drschlnodrrnr ttlntf d

faaatla: dc ssutallcl' tt + 1,2 rtD's tT Pil'..

tOAffiItr t.rr i8?t. Rrvlrlm at ttrr Soblll. 9!rt-.1'lg-stgguaEtZooJ'

Hgrrv. 3 (7).

---r l8?9. Eclfurnlnery raport E tb 'ODel[mCgf I$|nI'

hqo. taq* llodr ll$r 8c1.. ttr DD.l9O-fiO9.

-, 

{88f . Bapor* I thr Eohbot0c.

5 (9), F-l-vll,, l-Jl?fls Dlr.l-65.

- 

Ign1l. Frottlc acelFsrre Ech!,fil' Me$.Mus.9gnprzgo1'

Hgfv. 3J'r FP.1-243r Pls.8-110.

AOA8EII!, rr i cI*AnIr fl.L.' 190?. f,mtl^I 3d otbar htflr
EabLcLr Ct6rpl0rrr

DDr L-42r Pls .L-42.,

E8nIt r, s.B.r tgll. gtlllrlrtdr d ttlni6a frn tb ffi

Irladcr l*nf,-.Pglc-,Ii4,- IFt-, klr 1FrtS-*fI"
flgs.1-?5.

OLAntrr E.L I 1925r Ortrl,ognr d tl| nrcat tl' wl|n lf tt'

Drltlcb hrfirrf Oxford Unlversity Press, Londont

England.

DOffiBtAItrl I-r t88?' Dtj Jrpolrob1 Anrffrl. fr trdtlrr

IF* Hn Eil- rtoh tb (flr

Ctearldm d Sslintlllr. ,9 D?.1 rf Dl|r
.-, t9ffi. 'yatdlvlr' toblrt. rtlr. r**4t Cdlil

Tlrfrcc-Ex?nt. 5o Dgr 6pe9or Dll'9l!o.
ffir.I,l !, IAR tAglfinE, 1flr9. tbe ocarnffi of Actrdlrl

rbl ldr ll frr zcrlr'ld ttt ltr ltq' lil#:-.Illt'

EEr t (6)r De.5ht-tl6'



,- 321 -

}|tl&r g. plgX,$t $Sffi; 1955. thc cl,gls ril rttrrtton of
rtnstrrlrsim €otfrpdtrn fm alrr thr Imorllpr
.r!

-, 

tg5b, Su.tlary and Rccat Iahlrold.r of Hil
Bcrlsnd: Cldarldlt. {-P., O.qli qflilr,R{llr Tfrl* tl.

--, 

t 958. Dc{ilraoa 6hts6dru 65! Esl Ztrlsd. If;f,a
Pght Ylrt. s*sr. rrllilFftil sb.

-r 

1#2. Etrb5rofog|oal r;tdacc of rrottrttorrct tnlr
|r toal traoplmrtd rbtmlirr frr ttl _rFffilcl
lf, llllas arpqaltr. Irltnna, 1ID'SOPI|O; fltfl.

Hffir o.A,. r t960. tltts.rl ccolryr d blorrqrtillr of tbr
rstbrru oGrmr Prm- nnr. goa. (El lfrt nD.tl7-69b.

LAIDE*!r if. & fi[IffiYr Prr f9m-t925. Ia;rl, dl paroptrtg].
retaom 6rf, EdtalCctr

IBIJEEtsr J.C,H. dor 11I+. $1o tscblloidee dlat rtllotf frnr0-
ttlan* astbp-El 4ea. ltr 11D.l-?5;Zs El,..f-$"

HOEfSHSBI, Tb. r | 3i3. Bchlrmtd.l. I. Inlgl, Illqf-Er+Ifir3$f
4 ( a) r 195 pr. , zl plr.

-, 

f g?1. Ea$,nodrrg11 of ltr Bcrld 1ql tbr f116lftl-
C;ryhll falrnfe. fe Fblsoldtr. Ililqnfa frqL
ftamt. EftqFhrFqnSU'..XFr 7h ID.f !$'f 9Or *t'8r.f-?r)
Plir Er-Tlfl.

_, lg?9. A ilmoe!8Fb d tb. riobtrorclf rr grd|l|dft,

55r FP. r EA Ptt.



- 322 t-

noRrEBBtr rt. 1 l&B{. lrr Bchlnoldll. Frrl:Lrlnrt notler-

lldrnt}. !ts$d. Drpr$- niltrrrhr fologi Ibb' 98r p' 1€16'

r 1936. A ronogrsph of the Bchtnoldol. lI. Bothrtoct-

---

derolde, ifoloncchlnolder Irpldoccntrolfi rnd Sttro-

donte. U? PP. r 89 Pls.

.-1 19431r, A nonoSreph of tbr tschlnoldll' III (3)'

Cuuodonta 2 t 4dG PP' r 56 Plrc'

,_ --r 19{3b, l nonoSrrph Of thr Echlnoldcr. III (3}'

Cenrodontr 2. 553 PD. r 66 Plr'

_r lg4g. A rmogtapb of tbc Ed,noldre. IV (ll.

flolcetypoldr, Curlduloldr' 363 PP'r 1{ plr'

.'..-l196l.Aronogrephofthcsehlnofdct.Y(g).
Spatangotdr 2) 693 FP. r il PIt'

RAtHBUtr, G. 1gg6. catalotuc of ths Bchlnl of, thi lhltcd Strt$

ilatloagl lfrrscur. Prog.SI'8r il.r$,.ltur' IIr p.266'

rosHrHABAr $. 1906. Jrpancco Echlnl. @ 1906'



-323-
XtrT moOBE C'r ACilIftODEIilil8 FBOI gtln gHAES ISI"Afrffi

E D-I". Plf8$t

Drrnrtrmg of, Iwlorgr, Ylotorla uatrurtfty oil) pcllllrrtil

rDg?gAgI

t oolSotton of t?O cchtlodcm fre thl ffi frlmlr

auprl,rcr f 5 Sas1>t agt l, lDlolggr of rbtcb ta rFr lril

r.,todrfrr g,orolr3rm rplpl;r of robldcn rlo lil lnm fIE

tb EgFui eil tbr f'nr tr orrcltr iuutrr to thrt Ec tbr

Icr Ecrlmd rrlald.

rf,Inouwftcil

Althrg! tbc fmn of tbr Luotlodl, Ogtbtll Ernt

rd lntlfldto f;lace |obtno0flnt rF. Er rqrlCrd ll Lr'4

rcll tmu, th. 8n*6 lrlmdr, f#ng ulf 65 Utor to tnr

asth of Et6;Gt fai.eardr hrvc ua$ll rrarntlt bcc ntrfoot*l

lEl brologt3lf up{ftlor. ttrgabgl (tAgS) iltutdd I

Elrcotcr d thc mtocold EcEr{Pfa llol t[. Snogr rS Fdl

(rgrr) rrprtd fou furlF gcacrr of rrtaolorr stcb r|Fr

sollcetod !1r D;l. O.A. Plclng In t*1t' In Jamrrqr rn0

Fcbmery af fg6f , r,lt|trccc o,Ar f|l$r of cnt !'h!lt g!ilr|trdEr

c6lrtoborc\ acrlcd of,o I tbmmgh lnrrrt!'grttor of thr

tntcrttdal ril at thc grra rrrmoa, rd oollrotdl nrrmrl

aobLrccou!, rblsh fcro forra{cd to thtr Dclpbng tc a!'

nlnstlol.



324 -

t"6; collsotton grnrrtll rabso flr lnorldfl str tbr

r$tq rd I rr grrtfifrl ts lrofreeqr f,[sr for rllorlnC r to

rrntno lt.

CL{SS AflENOIDSA

OrlLrctc.rlr? aatrrl (dr lrrlo$

fltfcFfs-tlp rrrtr+:il dr Lortolr lESlr D.lr?r PL?Jr flf.?.

Irtart|l Briltnfr t/l/195f , brrulc ls; I rpotm3

Vt/tfitr DItrglIlA holdfrst, , rnrstrot zUilt95f t
g ll&n holdfartlr , rprolrnrg n/th96f r lr Islrr
gggff&f tomr ? rFclnas

Bec5st ltr lr*8cot rpotra 1r n ! 4 ilt t I E n
(n/;, 5)r rhtlo tbr rqrllart lc n c 9 fr r =, E (f7tr1 t).
fbr aolcar of thrar eloohol Inrorms gpfilil[3 rntrr ffi

llgbt fe6 te dart srg;a, thc rbcsl Psd'lln ltgh0c tI
oolaur, f,6g.claS a cmrll|.suo$ lfgFtcc. colaxd bd al.ry
tbG nlddlr of c*b lrur tb6 3lclcl [s laom 6 t'l| f;

Eeatar$ rnllld f!'il erlllntm (rcr P'33?It ra$ tl
Btrwt lelrnd, cil I,'e11 (f955) rrrmr€s tt fnr lffilld
and cryDatt Irlrrdas tbr Slfirlt Ed (rltb dfibt] 3h

Art&)oalr frladr.

lr,?qrildn cil4+te ( mrrct)

Pta?pmrtrr dtlltftE Frrl,cl | 8?5r 9.217.



o 325 -

rrffi.rl trrlnccr 26/1/196r, HIIIfl bolttbb; 5

tlrrotD6r

Is*r*sr th; lglgpst agralrn te F I i5 nt tr r fr -
(n/r.r g,8)r gtrr mllot n r to mr r. r f5 n (nAr 4.
Golmr rbcr Oilrer fnlo ftGe fILl (f955) br glrc I

thorogh raoorut of tDr rrrtrctil,* rnd oolfi" of tUr l5nl||.

lboll ttc Ooot gtmlt sosb to Strrrrt lrldlr rlre ffi

tbc SnrFft.

@reff&Guttr)
Sp_tFl$qg EEtl[F lluttour fE?A P.&'

rrta{eti srdn{r t 26/t/tg6*; Itnrrtltsr bldfrrtr; I
rpclroct ls/t/t96f , tlr pcolr, Eptlllqtr ffrr I rrnrlrE

Ioril)Isr aryEmt epcotnn I . &s nr t ! E r ilA'r
5.51 ; allrgt tpeo$lan n r aI nr F .6 n (VI'r t'6)'
Colmn rba 6rtod, llgbt glegc fililo fbcr. el nrll
Epr€1am. of I rsrelar rblob @t a rrlrfrcd d qD

to jF Er lble le thr ftrrt raorrd fi th. rDnlrr mtltdr

of thr tref trrlmd lrlald. oa tht ltt tfilslt oortr 13

ragft fr'il CooE gt3rlt to Otryo; t.e f A-f!n firtm (eA'*

ratrcc).

gc$rtglptQllm orlpnr4 (silr)

tf{tl lalqFilr[r olryr f gl$r 91179.

Irtr3tel Fartnd s 26h/tg$t, guilt+ltF bolilfrtrl 
'



-396-

!BOGIrl$l.

SGglIlt ill apcol6nr l$a Jpqt tha lerp t btrfef

tlp dtmlonr n I 69 sq F I fo E (e'lt) ?)' cofm rba

frlcd, lleht hrml oDal rur{eor frlr rtlr rldr.{lnttas

rdto+oste-psifilo rtrla€lcr ts rEon te f,il tceLrd r;r;ffi

OeDo to Stmrpt lllandr Gi It te aot gg'fDctId tht 3be

rprlcr gbsrl6 qlsrc st. tht Snrsrcr

rlre?t|#UiEttr lnf,0c+Iq (rrrnulr)

w lrytr"€q| Frglr!, fEgfu D.8O5r El.ltr f8"1.

rrtctrt nntnfr *4/t/tg6lr IGf,lr blctrtre ,
aposlmrt 6/l/195t' SSIl[lS bolllfrrtr; b rrntnrr

lo/tltg6tr tl rlcets, prilEltll.er ldr g arcclml UUt*tt
rrr eoct. tr1gltttfl loil; t rllmllat 6/z/r*tr I#l
holdfirsttr I rflrfm.

trnnntlr tbls fiIoalfrrm rPcclil l| ailnartl' rnoa

rt thr Snmrc; fflpclaltt h tbc hollfa?r o'f FIn rl8rr
Iertstsrt (rge5) eworta tt ffi thr ffi]Elo! Irlasl *f!r

1laII (f955) drocrlbcr ftrrtbcr ratsrttl fFil tb mrrtd

rrldla d 3b gnFo. h tbr ttr srrr$d relnl|dr lr

$rtafq rGgI. fr.or Cot gt;rd,t ratb to t}tu't llllnti I!

O-f ?5 f,rtbcr (0-295 ntru).
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gI{gS GPEITTBOTIIEA

onhtryI! lnfglr$ clct

ol4loqn b,TtTtlE Glrrt, 19f5r D.169; Hl.lr flgr.Hr'

Irtcrlel Brsla iI t 26/t/t#tr &tllll'Sl loldfrtb t

rpcfrcnS 5a/t/t*6t, tn Poolar trEIIXIAt !6'r t| rSrclrrrl
6/z/t#i, rn Dootr EES[Llg ffir I qrcornl ?&tlr/t$rt

&sseqti holdfrrttr I aPctra.

Bgrtl gbrs6 u..r tfrloal spootra of tblr rlrrilil*
rhtoh ;rrngcs ths rattr ilfl ?irrlnd coct t[ Cop{b rGIIrS

tI6 O-tm fetbm (O-5lP ntnra).

BrGtInEl aqeol$r iluimra

Brptlgfe qfsfljll ilorrtos€o, tgllrr D.f TEt tl.gr''}},.55.

retcr{rt rlnlril t 5s/t/tg61t ll lmtr; DlFYtltl8a font
| llrclltrD.

Rsrtar g rg$1g rrn8"c ra cmt strlt ratb to
tho Baml, rlth a brttslncH,c lngl 6f, firfOfi frtff
(o-,t8o ntru).

#l$s${e rf,Fntf (DftI. cbrr$}

rqttr*l 
'otlrrtr 

Dclla GbteJe, fE28r lr.7r.

trtoptal [ra!ild I f,h/l#1] ln Dmbr Dqltlft|f D!r;
j rpcelratt zt?lt?67r nrlrtrrlrttflr bldtbtfr b rreffi;
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,ft,llg6l ) tr tlgr. tIil llnrvlH'or romt tr rplqtlt t lDrrrme

nrrlt r lbtr 1r r oor€Dollt.o $poltlr rlth r brt4F

rat1{Lo IGSI |3 th X31 t:crlrEd rtta oill O'!OO fiffi
(o-tqo rdru).

M bllL{sn (nodlrr}

rqbtfrff bt+ltrr lorDl|rl t9o?r Drl0?r El.ll, flelfF f0r

Irt#I"dl rlnlntls, 4/Ut#t, ilrq; Drfr mlllfr lffi;

I rrntrlr V4ftlf$f r ltru[1; btofrtrl f9 rncfir1
It2/t96rr ICtEt1' od nrrsmf?lll fot6firt r 5 rplnr

nrlr,trr ntil frr atf E{xt GrDrl tc lrddl (rcncr

f sT) rni ffi tte latb rrlm€ of lrr Erd,rd (Frlle l*#1 ,
tcll(f955)rtrorp,tCrth.tttrolJrffisbfirlildlt
6ryDc11 rd rntlDdr retadtrr ltLr rlpetn tr rilort E;
durtvcll frta.ttielr rrrd !r!r e D|[glr l.rraf .ttft

0ihlffitr lo1lr#\ nrnnrrr

E[tgfn Ellruf turmrr' fgoE ]'tofc

rrta.trl Bntnlr ,-6/11196lr EEl4 lolffrtl; I

rtnalroat 6/t/t#l , n$ttlfm hol!frrtr, I rprtn'

Imrbl lbc atnglc rDcol'm tr C'sl @
6 tg; rborel rtrfacrr ffgDt ro0Clsb-tr3; dCrllt' 9.,

.|1gl&nf n383r lbc fattglr trrt galrill ooret t! j|tff t|lnn

(g-6p rtsl), nll l,a to! tnm to 6Gnr ls tb; talff'tBrJ

tua rt tbc Emtnr
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9,f-{*ept"tllls st$nfF saltt

p hfetrtqFrlf ratlnoilF hltbr rLTlt D'lofr FLi5.

tttg'lrl b6trdz 26/t/tg$t, DulrIUGI holdfrrtlr ,
eFacl,fnst

Icrnrnb; shtlr thtrg rl)61cr tr Bilbs|Ft pgsfcnfrrly

oilm, lt 1.rngts oa tbs tlcf icaland ooolt ftil iEetld
3o otrye fE o+O frthnr (O-tU ntrtc).

0rlblrqtlr Tc?u&nt l47rro

qntlratla rsr$fgqQ l.;nr, 1882r D.ll5'. PIr e0r fIStuF€.

Irta.tcl Eralnd s fi/1/t#t, Igf@ff boldttttrr 3
arnslnnst #/t/t#t, egglffg! Eolilf,rstsr 5 rPcctrut
Y)/1/196f r 9 ;pcotrna.

Brnr1grr fbe Lrrgoet rpelm hts 3 dleo dlnatc of

9 u g| rE rrnlqgth of ,2 Er ll[c srllcat ls t n Il
Cllo dtutorr ilth ltnt ff n tn lnltb. Shc ratr|l'
pg'rtton of ttre dltao tn Lr'l83 rpalrcn tt ocrrcf lr |rrtl
otnanlar ovcrlapftry Dkt1rr (Fl. tt;Ir ftg"g). Sclll &r
cder of thc d!,ao th. plrt€ Eatlry mmrru nalS rplHr rb|sl
tGnd to o couna tbo6 At tbc Gdgr of tho dls tbt plrtu
dtramcg and thc rptna p{t cerrlci fr t[3 lctlcry lrt
brm rll|l. Ibt tldlrl shtaldr rtlt omptmrr tb€

cdcns at crcb 111b E€XE rtd It 4l to rlght poffggrf
plrttlottr trtcfr trro not wurlcltl|,ng.



-33O-
Ia I Strvallc lltcotrrn tltb dlm dtactcr of, 2 n

3ho Frtnry cnbZoalc plrtoc crn b€ lGGn ln tbrlr or'l,$nl
gorltfunt (PL grl, ftg.5). the oca0rodcllal Ed edlrl
plrte lrt of rgfrslmtclt cqutl rttlr frtlc th brafr
Ir mnb aullcrl rd rpDrir to brrtc rrtec Ltar 3Fl
tbc octrdonrrl sd nedtrbr b*a!,ne lntarDolrf,rd !|ffi
tha.

S. ymtrrl rur'froo of tfic dtra csrfca sBlnr 1r tbr
latffilllll (PL x)o[t, fLg.|r] t tbr ar Bo plrtcl lil ttr
rmtral lnt*rd!l!. fb vcaSnt rBil,aar rtl rllfhtll
lrrgp ed rsrr rortt*rrl 3bm thrc i thr ilffi.l 116r of
tDc dlro,

orlrl &lrldr rnt agrmlnt lt rrrrtusnls ll riryct
boadcr ttrr lmg. tdmt ptrtre arql lerjp, aer!'tnf
lrtanl rtgt *rlcb nrrt la tbo rldllnc of red rrdtu.
lhon lFt tro ory.t lrplllar ts rasb oml Dleter d t
rl*b tcmtarl tnlbrdcntrl prplllr rblob rrrrbtrr e

tocth. ?ha onrl fnptl"trt rla lgXrffilnatclt nratncnlnr
rttA thr ester cdgc tmrgul,arr tnt aot lclttl.

ttc r!!Hr tll rldmt lfi dtgtet trc tb. nolr (fLmft
flg.8). ?barl lr a rrcglr b.oS rrrctc$thp fcrd rylr3ra
Sbb rry br frnpmtffl !,nto rnellcr glcocr (ro EJ. xX

Wr zl. tb. lrtorcl untrtd ad srrlt rc to llr sr=
qpl&F, Slob rrl sfr€rt' etmt and Dhrntr tb rynrnnt rd
letsnort llilncs tGlag mllc tba tbs rurt (n.nmt fiS.tlr
Yated rrnlilrtu {rrG olagata, rnrilrt tt thnlr frr rCfr
(81. IctrtX, flg.b). fhc lmtmlc-Irtlrf erl trgrl S rttf
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PtGdq?h*Fq Telli.Sg?.g lor{uenf pT'lLrSS_t3E ., gslllggs Lyman

er,Ef, +S,+e rlrt EnfrF" trcptilG.
Fl8.f. grlrut tubcalcr ehlng prdtrtllg cpbtrnrl

elagcr ;rtcdtng torude r€csd*,itr tubcnrmr

qntlntlg m?rl{eet rrffi
F19.2. Alwrl rnlrtbrt Doutror of ftr .rd rilr
Plt S' ht rrl rrqErtr rlth rruIilna.
mC.b. AfrmaI aelfrurr tffi cd ltrr
P18.5. Abf,'rl rufror of tl1ro otr lnrcnllar rbclg

nnrnalc nrl,nrlF phtco,

AbDrtrlatl'ongf l.D.r dcrcl Dletog &qg., mrplm3 brD.r
bcrel plrtcg sc., ectrrdcerl Dlatq drl.g.r ecurl
qtlatcl llerrr cflrtrurl rtigcl lrc.prr frta.al srr
Dl'rtr' o.DrErr orll rryltllel orDlrr Gral Dtrtca orrl;
crl cblrld3 p.t., prtnrtr trbrolcg FrDrr r$le} ptrtca
!ri31 lrdltt rblcld3 rrtlI aasuiluy tnbcrcb3 trtrr
tantralr rcalr; vrrrDrr vutrrl rylrtfr
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I ttngls brtr tcntaob gorle .
Golour ;bm drr.ar lr urrtabilor umc alOt or alil

ortago-bil.om to gfralsh-grqr rcttlcC rtth dlrtrr rrat

IIChtc lbdt. raar thG rblbr Ed brlon ttr ;bcr nrlrr
nrr lrctrrur thr stln tg lfght to alent bro6r Aln gprafr5-
Errty rbwcr oftn rttb l longltdtnrr rtgbt oeggr bmn
rlag ceob lrtarrl ugln of tha doral rrrrfrlct rr ;utler1;Dr
rbl"tr to ll8bt brm florr

tt:rrra ?h'|oe rSnatcnr dtfrtr 1a 163 nrlL prpstr
rr.il thm drrf,.th! E rrquhcr (rSD rt rah.{n (rg4).
ID btr {|torl,ptlo of gr aqFn3lp' Farr@rn (lgofl rffiaj thr
Illlcscncc of Stc .rts$sil, ard bts dlt14pSlon rI h..rl e
I I rr I nnbcn of rp*lmr (frrrq[brril lgOD. If thg lffrrut
nrtrrlal tho uucBlnc mbcrc vulr sm,el!ffi11r, ttg hf1j
fou to alr o[ crch lrtcml rrpbtas rt lrut brlf of, tbc
lnslnat hrrlng frur amplncg ftte shrr*t $ lr aet olf
dlrgmctb 3ql)orginar Thc donil, Drrtffr rccFdlE to
Frrsh.ill (froil Gd tha prlucrt rrtml,rra brr tbtr. Lrru
cdgcc bat rt G rcuta aglr (r1. rxxf, frr.&)r Drt rortsrr
(fFlt) frgnrc abgrr thcSrer pl|t i to br"c E drct thrd,sbt
frnG rCSGr f3 ir dq&tf,tnl *rtbc E! fjl*t5j or Dr

rttnbcd to thls fcrtln, for mant d tb. prmt rllchn
ebor B(Er rail'rttol tl th. rbryr of thr coord, rrlral.
rortdlra (f9&) hs rl.go dqrtb.a tG rlFtdtu tr thr
rtrctunra m tht olrl a tdo, ed lt silt cvtdct tb.O tblr
lgaotrrr tboqgh dlsttut frm rll ot&ar epblQnt,l| r3ni.r, 1r
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b&Fft raFhble. Vs|rtrtloa l$ colcup b also crt{rot,

Itl mdlal orel pllrtr rrqt owgttruour tr thlt aprta
(rlffit, ftg,4). tcll (f96t hrr omiltcd qpil thr dtF
ntflsrncc of tberc plrtm* cuggutlng tbat tlrt eoat tEtls
st relrrtc rtrutnm bcfpfng to olco thc gq tb$. glrtaf
*lfutlt drrreqt ?s th. f:lpt slf d r r&!-rctrrl
;rrrtlcat ... * (Frlr, r fiI).

oq,ttntE r4,iltF. 1r Inos fn trr EcrIGd ilil mr'
OsDt le{r ?ra Dlma t$ th o:rtrruil roth of thr IstS Irlnrl
to tb. &srer Ectrccn t&t sbsr snd I eo frthtrr rhr
slxactc tg elro lnom fro lrstrptlla, Grnr tt tc o... r ttrtl'
aotrp$ttc ratc of tb tafprntr fan of 8st[ fntlrllf
(Oln't, f#), d flor LorC Hsrc rslenor

GLJr88 Bol{lrolmA

}raa.slnr nrlpnrldt"n (fortnrod

fotdlui lararraladtaa Ictcea, l9al , D.155, flgt 6.t,
PL6, tlgl.Hor P1.6, f!gr*€, 7-tf.

rrtnlll, Errtl is &/'tg6,lo rrilt t|ool. EEll&l r*,
I aprt.ral

trilrr tb dngl. rlrctn b 25 s lr btnirl
ttletc. lbr rdlolar 3',r ltebl 8t.c rr colorl dth rblL
or ll3t3 r|d $,p. l,b .tlrtrthttor of tblr ttnlar lr lln
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EofiIromn!f,8 mt ECffl mfl rffi 8x^88 IgLtrIlS

(fm lcoorrilt .Ft nr.f,d rttb o rrtcfrf)

Artcroldm

4r.rtfnnf,pn 6 tlflitil (m'r'ra']

@p$tr(mttm)
,oetqErrU (orry)

&Ecrplq !D. (pr;rb$ ft omrytf,| (erffi]]
ctrcqr!+q' ryrrrfi (vrrdrD
A$pet4*entm fifrs& (r$subr')
grfqrs?qlql pqocr (rr tclol)

opbturcldrr

@ FP*rrratcltrt
'glblSpge bllqggt rensilt
*@ Iattnq$ul ffth
*Sb:EfI&, rcF*lGte l{rr
M b+ctl.lq (rrarr)

'M|sgfr (nrrlc ohrerP)

.&;gilml +rqf,rll? Holtoete

Olril Eohlnoldcr
.@ gorlrorffiIuffql (Icrtca)
IN?tr|f$nt chl.orottgn (rabaclmcr)

clrs Bolotbsoldm

@ Lcontroldrr (rirtmr)
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DISTBTilIffi

& thc brlr of trbc fm gffiail tbc lnon ffi tbr
8ngu lrlrilr, Fcll (1958) rrc toil to tbc offi btc thr3

tb fisrnr d tbr Snn*o It nart aloec$r ilbtd to tb.O of

thr Io Ldmd d.rfrd thm to tbr otbar rfiEba! tdr$r
Ibc anornt rrc{e rqpct thb cmturfnr for of 3b'| l?
aprolor ff; M g.n tbr hmrs etl lnt oDG rtr.lr|}
3Fsffit Ir ttr Ia lcrlmal nlrld fnnr Sflr lrtm rtr

tm l? r$r ahrrrl bctnn fil lorlril d tlrr 8mm1 W
rsr nlnon fr'n tb otbsp cmths trl#lfr

fbr rfngii,. rpcctc E yft snbou fssr frt fol:l lr
th. LotrdF!.an Stqp$llane l$laolffir rd tr Ylrr d 1tl
gnaat Ema dlrtr{Wlm (mc grt64}r It lr r*lrlOrll tbt
tb rllaclcr rl,ll ovafullgl br dlrmruil otf Ier lrddr

fctrhlr S.{otilr frsc tbc 8mm fnrm rsr ErtlFf.rlr
lqsqlltrh (vrrrl,ll} r epqlrsrEf nfqlq$ (vu.r'lll} r f,fffnfl,
tllr Gutts) 6 frpqlnngh Cnrg+tre+f (nu*r). rl!

at thcac slloofil rFG ttdc-lngt* C tb lrt Edd cfle
Et Frt rf yat mrcoc6cd lla tbr SsrFGt,
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LIilErAtltRE CIERD

OIr^tnKr 8.L.1 19{5. Cetrloguo of rlrrat olElurenrr !ilh'-]|r
G . F.Eql-,.1*F*- 3.f,.

-, 

| 9t$. l!b. ilbttlcd.rn frEt of Anrtntlrr tlr lsts

Dosttlon rd orllls. CclnQril? ,hF.Etrf,- mL #t
#7 D.

D3ItrX CEIAII!, 8r, tu8, taolFl tllh rtrlr I ratcts cqltt
rotrtlt tsll rrlrtelur drt Fr5ro Cl rrrpllr !.

tAswtBr E.' t895, r*.' oD;r t.|tmll cobtlo&rrr Hr
&9, Jntt. XIffIr D.2O5.

-, 

1898. fotrg or tfr 8.rts0 sffilrH. ro
Htr &1Ir p.fE8.

-J 

fgg?, Fot6 oa lrr Zerlud eoblaodarr rltl CF

scrtp0ta of r r.il aXrctoo. tfqor- I-b-IE\ frut
D.l ry.

-, 

fg$g. Ilmrtption of a Daf olttmold. @
ItEh xl,r D.fo0.

tlEl&r E.B. I f 95I. Iobtnodoln! tloo tbc rltmtrrctlc trldr d
f,rr f,cElsdr *rtcratdfl, Onblulofdrn rrd FhtilDLrr
nqa,- - tf,n. ltlIlatrtt 2 (?) r *.IPlf f r t llrrl
6 f,tlp.

-, 

f965. fhr trlggry of rg.atrFrr tt$r !tF. l.
21+6., I9,JEf+t5.

enAfr J.E. r f gb$. I rlaoflr of tb S1;rG1p1 tan tDtott 6' tb
Olrsr Eyloctilc 4n. Iffi.Jrt- nlrt 61 D9.f ?HIbr
27y2fi.
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f,UftGX, !.1.r f 872, Getals$rs of tbo Eoblndaf,ttr of, frr
Eralandf ?rth dlagno*r of tbc rl)cf.t lrlllftflr
Jmr Eugira, A0 Dtg.

EOEIILEB, R.r f 9O?. Itrlglo Ac le collrttc drr Ollblm ft
Iri Cttrlctsiln l{etnrlrllo hrtg. ItrIl4t-ScL! ..lll,F

I$tftg xLrr P.F?.
ISRfgL, P. drr f0Sl. fotr Dfrn. rwlr l lrrHr Co ;ll|tnF

dfficr Bwr,Sfltel.floel. rlr p.4?.
LUA[? trr f882. ncDort oa thr Olttr.iltrl' t

nf1}rt zEls , ('l) r E.1 15.

fOElEtilBEt, fbrr f921. fiGbLaoaLnm of ,a nGrlrd rd tb
AwkldhGrybcll lalrda, I. Eohtrotdc. EldfFrfr
!e*4. dlel {Ftnrt"-f$eq* Ebht 73t Dp.f tgh-l9er flgl.
1*23t Hl,!. UI.ryfII.

-, 

$ar. sobtooo.,r's of ilcr zearad sd tb. Amrhdp
OsSbell XslsrdE. IL Ofslrtrotdca. Ib,lf,nr Tlt D9.9f-

lTl o flgs,{ -36, PIo, f rf-I'-lf,

-, 

f 925, Bsbl,lsdcfiaa of trtr Eillnd rd tb. .Er:Ilf-
Orpball Islsndc. fll-ry. Artsoldor Soil,ottnFoLil d
CrlnolCra. fEld., Tgt W.261+gor ft8l.l-IDr DIro

XI f.-IfY.
FBnnIEn, R.r 1875. Rcvtrlon dG le aollattm Oc Strftrr|fr

dn Huscul Ortrlrtolrr Eetnntlr IU,r. lrlt-,fm\
.Er.8Sr Vr D'?f 7'

StlIlB, B.A.r 1871. Dfrrfptlo of I H fn fi @
fr.il f,cr trelad. lm. Ilr. l&!t- Hltt. b (f 9) r trF!.
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IEE l8tlE0IDl @ S$Cf (|r I'fflrt)
il coof, EBn4rl

!;a @ttg Sff enldl ilFlr.nbtlr:lr d tbo

s3uril erlrrrt{Ettt, nrefT gr g1fsl (0r ta*'fsf) ra| g3

hfqfnh (nr}tgl), ulr trn to sou tr3 tbo rdim]
trlrarlr of I; Errl"ufp rbftr thc t-tertrl rl1nlal t' rItn

bro,n fril th Im L.f,rFl rrilr"ldl ntl d lrb lU,nfrl
d rhr bnr Idtrrir (F llr llhgl.

l*.a}lt (fry, f 96!)r II'r n r. f,wnn of tHr ffi
cel,l;rytae e rlagf,c frmg1tfr rfnd-a of ||tr rfn;|r fitI
rb. boildfnt sf r brilD emd (nBfglllG @ (frdrllb
Erirl rbor rt srufr.c t{r, s frl,ltrrrtcr ILr ltrt'r
rn rttlt rtllr S,n rollcblt. t'Ur r..fnratr lDr D|t
mpstrll r.lml bs;; of tttr qlctcr; .t tf rltfGrlilt
stdr ltt rrgl d dlrtrtholcr

rctann (fga5) br rlro rwortrc s I rlpdn of tLrr

rDctre trta f1rc r Dtoar of flg;tlae rrrr0 (&rfrf,f|a rD')

t d,L to tm rrat of Sufl.! Irtrd' ft r9l1;rlr tb3 tt'

r}t|.. t rlpotru n crr*rtr6 fitil tb rstb *Fttr crl tt[sl't"
It rf,IO be of grrt tntcct to dl|(rorrc rhrlbc fu fDrlr
b. arttl*l tryrbag1 n tbr nrtlc;a rtof d! co: sEldt'

rbr tpdru 1r I fErolbl I r fo r1 t r I r, &t 3"5.

Oclou' rrt! Ctfid, Soml gu!!|l| 0rr: bil' rylnls Ht

rbo6l rs!'ftm ttbfnl'' yclttdrh{bl'b.
It h! bGll rtrtdl rlrerlrno itrtt O* EtGd't TI]IE S

rnreat go berrlcr to northsil rl$*itoc of rntHlr qlrlu
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(p.34d r 6e ttrr pry.ornt r..c.6 lcnir ridf thrl trrilEft

to t$f rtrtraotr $srrns thit ntgrrttc tlC tb riltlt

n*rlrpr rltb tb. dal o{i ttt; a6lt!;j{-f,lal1f Ost11'DilE

Grrrntr lr irttlnltdt trlfry Plm.

frfmcmt

!fLL, S.SAllBtCIOlKlUr | 959. Str1flrhcl otr tc lcdldfu
gfst Trr (I) ' D'fba'

I0ffitrSEil' th.; l*5. BlhrEon]ilul sf tl lrrtsl rt tbr

trnllrd.,CerybGll lallilrr IItr $trrulilrr

ttdctr '.]tr{td, 6t4rt. n#iutr .Folar rilFr 79l"

3lrll0r



- 339 '|-

A mf;D @ ItlE rcIfilRlE{t lrfftnR fqllq (rrntra} 1-il
rOTIATEI IH EEAI4I]D

A rlr1l ool!fftla of taterttdtrl rafnlr fFil r $rt 1nS
rt O{p faqtErrt (rprOd,uatcfy }5 rtlr lffihn3 * tFtI
Cry6) r! sromtly rnr btr Ir.. I*iI. pnl of thl t'rr{rr Drr
Dr|itffir Telltqtrr !L1g aol5gttc lqrbri ffi C;;r
of arblmdmnr

rurFt"rtfif llgtillffiI (rcrtl!)
oTttqpq qfr*rl4r orffi
qffi cffi;f;ltsrrtn
E$sqro rilr+ (Er3ul

trlr*
,'j

8rlrffi
I qn*
l;;ffin

Atrl d tb rrutre cr trgfilrt * 3tr r[nl|,{rrr ff
Drlt opalm cf Ftlqlerrl tmlf:F FqIr r! r!* til
dailt rsrn ta rfget lnm. oatlqlr }gquffiFf !r; r r;rlff
caw br+llr ooluil,rtr rrgil rd ?mGurillf.

|!bc asat fryortet fcatre.o of tbo oollntla tr tbr
IF'Hrrts of .$ghhn&, qo$rf;. ?bt3 rDlttc n In nrr, bn
tn ttl gteld fc o?rl! nlng trrl. Dnilar 3hril tlr rl r;1
llctrr DGcn rudtt fFor rttE rc.tl lbn Ellnrtc (q;1;r
lr*|lt to nttfi srth d nll&ttnlr rrtlqb r||Ir tn
rPcats lt rf';o rthfpmd |rl rrtlcn d rffi6@
d tmalrn tt n rqntail to ccr ll lcsc til Ldfle
ron tt; Dilffiai. thrrra tr stsllrhd rltt 3b 1;rlt ffi
.|tll It qr w br etrtd tbt fr;Uff rqln th lttp ;6
of Icr tcrLd, tl Cl|l*b brtuil-tlr llffifrl n d ?lF
rtill.
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F D.L. PAfiSOlr

Ied,elEr Uen*aEtr Ytotcl,r lldrr$rtty d) frlllnftn

gtno tba fnDlfrttlon d Bu Gttolc on dt;tslh3lsg
pttarat sf, irr zal.d orilnocsm (prrgorr r9&lr Dr[l

(fg6e) bc rcrtclrd lcr zmld 
-lno 

Bsrortucr tr tb

rrSht d' ddttto[|l t[o'lrlgr otr tb drrtdhttsr of ror

Io[trsg. fr bla lrb$gl, Drlt notol 3b3 61y asrlEl tllatrr

,,lrtlsllr FcfFeri m *t/?tsl' d thc fpovlltr.| ddltld

lgl xill|lrt (fge5) da 1r fmt hrrr I rtfrt €l3tr!ffilc tiln

fcsG'll aqnrogdr nt$ E tba Ernls d rrnb rlfa*lt lfsr

I ro31 a1trrlo l1ilnoah tr u d lstnil.hrtto! ipctlmr. lhr

DrIl (rg5a) tlrea*r 3h nollncr IFfitffir rd prtbc

arlggpt thr lollncr ag El,ng oalFfd ef tE'rt f!|cgr
nanln

f. A gr1pn stdlrg tnlmClst tril ftctG.
t. A gFEp n16tl.f,|gl ngrttrm 1[ srltln
J. A grfiIt errrcabut ro$biln ln ortltr.
Dcll (rg6a) .WF|'t| thrt Dlr r*t rbmld bt cs-

crngptfrt a cgry!.l!4 tbll dlrt!"tbrrgloil drtr ffi rll ryclr;
11thrS tb! rttrrtf;ag tc drfiln *r.r r*tbrn lfirl*n

Iu.orlru bfl0rlr.. (Prlfr t 968).

Ir nrrlpg to tH,G r.ronndlttn fc r s|r tr.l'Utlr
rril5l1rch ts tbo ctotrl,bEt!6 d rfr &rl.d rrlLr rntntr;
I :orr fftrtld ulyrtr 1r gtva brr ef thr dl.tfrlEHor

of rcbtldrru to thr *rst of lcrr ficrl,Itr|.
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Dtotrpthttoa dste frr thc clcmmtr 1l tbc fml haue

bcca {ta.trcn Ghfcfily frm fnbltastloru Er fwtcnsaa (tgat-l9Plllt

Fcll (|Srgrr f9l*Sr 195\ r95!rtt 1958r tg6o)r hrrm (f96t)
glat othm, Sogcthcr rttb rilGr deta a yct uqnbllrhll.

AtthclraeanttlnarzlraFrtoaofcsblnodlEcrlFr
Iaon f!il tbo coesto of mGil lerlrnilr lbr crlt corltl rn ft
rh!,ch bra brcn rctlc lntonrtvclt samld thn t&r r.ilGt

tufr1lc:tr a fnilrr fnnr of zto cgcgtca. l'tnrrr tnlgr flrr Of

th. trn Eralond aHldd,E ttpolog $it Eborn fF[ 3b El
ooaltt of thcc, ftur. barc bGG rrcoriod olf tlr tb mtlr
ratcrn oost of tb. SoutA lrlmd, rH.L thr othar hil t
bltbfral e ta$rlhrtLon, rd t; rxlpat al to Ffira ll rrt ost
rrtcruo to thc cert of l{cr Zealeadt r gilil crr}{ctloilr
d tbG fma 1r dlrplfircd.

tte aoaqnqrtng flgurr (PL Xrfn) r[lr tG tgrDf6!

IrtlHfnrl dtrtrtWloas of atmoht&lo sbltF slpolrc" Ir
thc fDflerfng tcrtr thc ffia Ia trFkGOt follilfnS tbr
rp@ctcs motlsacd ncfore to the mbsr glra tb cpclcr Ir
thc ftgunc. Coda.rotrr (f) la tntdloC to lmln{lc rl.l tbcr
tFcole rhtsb rago tb cnttrc f,rr *ralrd oofst.

gfiN1;I FAIIT{A

,l!ba crAt coart rbclf aupfrcte t bora eohlaodGl fmr
of fltS quol66, r.Ipcgmtlng n gcscnro Slttctoc rrctqlst;l
tc tbc rhclf (preuc! to bc etaobttfito rlrclrt) Sc 0!
(56 gcncn). Tha etmobntlrlo abclf rlnoLor thl rqrilnt
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$out W cf th. totel fhslf f,anar ?blr llril.utrgp rfglt
Imllbl|r bo r llttLo btgbo ra tbrrrr rro tfl rllcolrl tht.bt
rhllc tbcy lrl.l! gortraltgr rlomr{.d E rcrtrlatil! to tho ahrlfg
harc bco trkaa 1til dscper rltcror ThrqG lrldr W
nnfohtltq; 4stcrplhrqq gflb St!,q,hor*r FffU ra OHf$otr
lterr ittcr lr rm rvlCuoc to Sc lht tbrr qlrlrr ry
hrrr noldatdlt frlla tlc thc Sclf lnts thr brtryrt
Crptb la rhlsh thQf rc!! f,d.

Epcd.rttoa 1g aot fr rfvmor| It tbc ttaobrthlc fmt
csqpt ln l fil cEGr annb s thc rtdrrrtsil lbolotFl.u
Spoc Cblrtdot+. rhtsh bd ftro rp€clcr tn Ecr Ecdla0,

lbc gucrlo rtrmtm d thc rtaobrtEo trne lllbrtm
otrqg rf:Cllltlcr rlts tho tgftlsf,phplftro lrAlor d thc

mbcn of andralo glncrc 1r slll. It' lr probrblc tb3 tbc

hll of tlrc llrrnr ln gtcetloa nG .lnftlaIly,- d tuocuo,,f
(fn tbc Aool.oSlca! ccocc) dcl,vsd pr{not$rflJl' filil tb lrrlo-
rrtt-Pstfto rcstotr" tt tbc apootflo brrlr tb rltn*!il
baaum ntdc rrlrnr rcglrr. Th.r.ro ttc r felr pry*fsl
of odlls rpffil6, rrd of thr I5 etroDrilhr 

"'Flt rlnl.l
\.

?b (ry) rFt drlos fe (t#) brwffiilat*Hlc
(aaraorl1lt In rnctrrlra) r d 2 (]#) r.* o[,rqulrr lbc
.Eqt D tarc coaolnltto clmte I! thfi rtcnbdDlr tb.t

\nat of tb cmolnltt a rlcatr tl tb dcfflodG,a +Elrr f
Fcr Esalrnl sr alytetH,o forcl.

ltc Egb IEeGt ge of, cdcto rpotaa arrlr E frrtb;
dl^coruaton bFf, r! thtr ta I oharrctalrtts df ft. rbrllor
ntcn tlrra of flcr Ecltand, Inglff$g !(El lrol;tlu 3!n
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dFct ld{rffiar lbr tro otsorr-rfoilr rlnror rlr
e r aclogmn rd lonqslm rlFFrlslor (to). InS fr
tbrre rpctcr rr.'t smlfr fr86 lr tbr iof,eflrt| cf rrnrlrn
c.8' @' ltnspolt crtplmrtilbrrft iltL tb r|r ct
tll rctlt rfd.6ttlt brr brn rugrrtdt tc rcmt llt th
dl,atrtHltr of, rDcotca mh r thm (frtl5, fgftt3 ;;ff.
tgt b).. bodtfr FeLl (f 96a) hr rlibocttrf t[|.r thilf il
r qcctltltlrc brlr.

lbGC rmrll fe cmLdcrrtln trlrr rhltrntt rillrr
ftf"ob r8! ruul l1pl thr rnh.rtlr-ltelo-Drafifts rrffmr d
ffiG rrtlc8u ntme. !D of tm rryrrlmp trtf$;-
lllc[rrttr Eprftrrf (t} d canW#4pfrf (f} sr
rldolr f rt&'l,htd rlng oa coutrr ?b rttrr tr rrd,r
brt rbrt sgrGr to bo I rrtrtslt Ctltsl,Slc a tb
rrt oorrt d lor EcrLtd. lbry r$lr 

I

In|1lfr rltli (fo)
rrttnrtrffi (e)

frahr,r rftp,liqftmorfr (I f l
rrHmFtr.uf sqfhr (Ir)

oilhrFcttp rarpt (I)
q+tf.ortn+nq ronffit (il
Efilqflnrq,ti ?urqmhlf (6)

rlr+mmr?r rrqUrtqf (5)

I'qu 6wrq rrr tgFm+{r (r}

fb, ffit:]rrbrr
eftMgb Sm rl;olbcrrs lg rrr

',

l|rtr;rfbmd6,
ol,-*Clf rtrlrf to Ir



I

ErE xrnll

r.trtilfl-l drllplhtla of rtem,lrtbro
ffi to tb crrt of xr ft.'d.

(rc crylrrtls, rr t6t.)

rbrlf



Kermadec Is.

North Cape

Auckland

East Cape

Cook Strait

Banks Peninsula

Foveaux Strait

The Snares

Southern Islands

*'uru",r'nrott a,
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fqlosarf+tw, ia la6engsttb tpclot. f,m d tbG Sovr
;lplrs horc boa trErn Sil nrrtbs rdb tltntr lrrt Orlr.
It ls clou tthet thc rllrrilurhrmtcr olanrnt; 1lr our ;trnblltilc
ghGlf csEnodeln frnr ce cntcrtng fru tb aortb" rd thc

grceta lrolmtl,eE of thcr rlntgrrntr'r rIDoG to br rntntg
tbru. Tt .Frr north oC Eart CeDr Ir thG.rf,cf mt$tr for
the lffioilrc 6 thcac tcn apctccl md tbur dt!!?*r fanlrSls
flc thc rrulndc of thr ftr lcrland ehclf ry16. lqertba
r!,th ttsec clpal a rnr rsr crdato fsc rtrlab brrc r lrF
atrrtctd! Clrtnlhtlo, trl,nallry .qrtrotontql rluDloq ua
Tqg?rotAFt$ Fg{llgnlaft (Tb; latt;u. rxlclsr tr frr lrluiltr
aotc rralmts&tetlve of a lrgr bo$ffif rnd rnrl8rqlorl fulll
d holotErrfuno, Strr Holotbrrftars),

Bdalyl^ne tblr lmlgracrt frm, tha.c ta lu ruGlrgr d
{t atcaobrtbts g$6c1cg rhlgb regc trc thc aartb*a pct otr

f,or Scdand to thc amtbma prrt of th. Srntb lelni, ll rdr
cr86 as frp aa thG hrre ryd tha othtr eatbcro lrildrr
Tbar arlr:

qrtrFl+lJ{ q?{F*tfrIt

ilJtatjl+ hntcr XgFTr FT

*tflo.hap.f;cq +n?rq+le
cotFtnqtrflm gelnrf,e
oob{qmfr fraalrtl
tsnmeUu+ qpfnlBan

Iquhlrng dDr
mrsffig qfirgl
EtGdlrs ohlcottsue
E_
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gsE crlo;ru4
Rriqllutrn ffiolq!3r

Ifqqilqootr qqqflfr

reil,r?mtre acaqrcl#lfrtr
Ito rDour rer$trp 1r rs;mrtcf & pl.b IIIlt F

sotn f.
Ir rllttla Sbarr arr rcvgrrl rgrtar rtrbb ril rrt f_Lt

Ean *Iil ht I rtBlc FCosfr lbry nt d nrsfit b
nrylrtd nbil dlslrl,hrtfm rl! brtlt mlFrlr ltlt DFr
Crtr 1r frFtboafqg.

smtf of Era,t O.Dq tbc fnH lmil r dtttblt rgl4r
rtr mrt mtlbb fr&ru tm&illa t!. ll.rfi. of rr
rsthcn rrutaol vtrtrrt rbero d rt$*Er rrtlc
lnlgrmtrr rd rD ccrtffl af catails rneailrr *|cb hr rlttrr
r aolttun c r sstbar dlrtr.{,hBm rltUl la ldrdll H
&ro tnllrtCurl, rugn Co eot sre tr lttr.r cnt, rr
ddllttn tba.G .rh! r.crtr.ictcl rtaobrtitc qlclm ru! rl
Isrmlrr trtpcnre (e5)r@ rqrqf;l (€),
rrqtlrm|lntn |rilnAE (46), lrffitol? qr? (rgDr ct{*F
Fnttnt (eolr d Fr.I nqnl'rttcr oE trtLrF noGt rfdrynC
rDrlrrr mb r Prrl+ftq sFr+tnr, ffiIE
rrlnlqlr rarr Frstdqo$rr! lofrddtt+

ft b btoratlag to ntc tbrt tb Crf Stnlt rnrr lr
G lryortct roilat of mrltl of rrrttla rd lnttm rfnfq
Cfilry tbc fu r rrtld" glrct. ert strnF ttrdf clDrrur
to pncont D brrrLc to mthrnt rl|trtfm { ntn rnilfir

Ssha rlrotl lD tb ODe[ Etrdt rilr trHf lFlqf]
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tEl"r pqrlplm (F}r r ctlcqnlr rpmbt .EiiEgmf
{ttrhtnt (at}, Ircn frc tb Earrur lrlldr reth f eFl
stFdt' @ bgr$+tn $r), @ Scl ($) r
tctD rmlcrlld trn & rfi3ba? lrtdlr ror.t! to Orf 8trl3r

rc'tbgt clrmtr lrclrl.ffiflE!|ln (19)r

ofirailqilrfr ntrtl (ft) r W h$t# (*l r .ffi
sl|amrq (ra1 d r$rpf -G (16)'

nu*hrnl rctb, .fG thr rnt ccrl of th. Idb lltd*
tbc Eil65Gg6 Ce;t3o tGrf tg |brIfFGr d I rrttc ilIBr
rmtba gFaD tr s6cc$ .ttllrlft tilS tbl n'ff:a
rrtrurry of tbc grfL rrld, ll tlc Imrr 3tillt sr3|na

turcrur StilLt br rn ffi IInilr Gllh !il*fn
tht d!' Goot Bbrrlt lr.rE rrlndr, fc lnt oC tb rpilr
bon {llof goif Str.rtt llr rln bil ffi trlnrE l|JrfL
Int ffi gtrrtt ellSrm 1r ffi 3br f$fnilel
fct*rrr

,lo Drrferrry of rja; rctil,Ctfil rpclra |hltrt Fr rl Fil
JHLa. DrtLr

L mlgcf ffi IlrrrsnG rrlclrr
!. @t of rc frtll'cr rbld rsl nll tl'

gncntd lr tbc Cnl gtntt fm.
IE d|lttol the rpmrbblc olcltr d rGtba d

ssnthma rDrotrr r ebrr.utclrtXl d Otf Stnfb Ir flthl
ha'

f . nllmrrlc of rctrb|rl lrnlcrr gDffcrfrHlD rl4utF

.iFte (tfl tr froll flril ltrrc 8tilIt nn lr &r tlrF
rDmrr gf thr tno Fsrrrr gtill3 rfrtuf|ir tilillg f*ml
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u '.u 
(196))r nGGUr! ffi Id l3uHdrr ttr rttts'

|s B yct urlrn tlrr clrffh16rrt ;[[IG tbt fangl b- D13|

t.rG frc ttie cbOth Blrc f|{I r6tb d lrr grrrsrt (il g.reo}

&r;{scotry @ (!s}r r rffiJ'ril! Sr[{r.t lr il-

cG0rt tlilrtmrt rrhilt rl.l Hroq$t rrlnd* ffi

IWhEr (16) Irtt!f,| Fn tbr lsltila lddr ts llctt=r

stnrlt" it{8rqfinr@ (}9}r r qlsttr @
Esr tl'il tb3 FtsLdt ffil agllhrr lrildlrt l.l u rrc|rr

tl.r b Hrrrrr lil la rrnrntrf tr ffi3 lf Stm I{;

Errl"dl.
?.. url'c of xrenllrtrn* rt lr tnur ttro lrnm -

Bprl,t rd eocf Etg;lt bmr 6115r ql;lr |1 rf6r d

runtdrt rtsco rl.ltorths riil l,lr,l,ts rf ttrfistEtlil ffi

tblr; Unt oah IIrt (n n Hlrtr ffit!) drr ro il!ilrtfn

d 36nnfagloil C5ttff |1 t;t,t thf,Iir &{e ilst ilory,I drlr

Hirtr a artlr:?rlgu-T gmtltrttrr rfr& of tb fnilllrfffif
h3 tt rr :!illr|r tbr,t fc ffi ryrrllr, tbr pr* pgn*lc

lle ln townr gtretg rtth tgntrr mtil frilrnr rtlfr

dtDor rnm$ff, oF gr.ilrf,Ilt rttb rFrC rcltffiSt
rqdtsffiI tr*rqt (52) os Ec oDtrtilf tl l"afr nhtr lr

1lorrrrr gtrflt, bt sdl t};rq rc fS rtl|r F'tE of

1r11ru;g stnrlt, flft r af,ryls rlcln b|l tn filfr5f U

s$l (fg6elr .ri! frr cr* gtilltr rH tb| rrlur rr

rflo f".T W F rF{r thr rDfit fe fmffi htr

Dor t$rnr lhll lnogctv Ir rhrlt rIil E.flI$lil
gtltgg (slr pm{n$m qerrFpr4mclsit ffi
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mr f,elpttrnln EHFil rnil n+.H+arttf ffi
( Er).

|. @t of H,llrr TD fllftldftfeil
crttds fFil Fnrtb Arrtlilil to ratb of ffip gsrrr tlr

td,ft rrtrr1dlrtdrl tbil r nrlrf rrffif,* fr ffi lE

ll.lr{Erntltlr.| rdntHr Iil lcllle @
rolpfffir (s) rd &$Atggil r&! rortha rlFlrr lr

ml$,rufu 1ltrg1r tI.r tortb r1pfld to crt OtTc' rltlr

Elllrr|E r!|#rH m| FrF##?.tf, w+rlmlp ry tr
e|r&frb tl nDtr ruth of Oool ttndlt.

!b. bil.lrI nrnrt dta Scr Ir Irtdd tc ilDilI|r't tm

rtrtc of our Eprrrtr$ of tb dlflrdHtr of tr lrlnf rbff

ffir lbfi EilInfir t rtlll tct lr-rr fc stl

Lr yot rs te rc lerar| rbmtt tht b'l!'trt qsfrfl fl

lnffirt3rmrilDr of th-e tblf llrc||r' nrdlrflrr G*

t.c,tnrr rnrillns of th rbrlllr thr flrtE'l'h3lilrt ertr |til
b;1.. rilfr rcd mrtirrrblr s{]frnsrm rr tb6 rl;[t of l1|

ftggrytrl,ra. xtg|rr. $ott*t fratr I|[SP flUr lm DilIS
Itdtl

f, lbrrr rrr it rrnlcr rblcb std tU*H E Srlfe
2e Of tha le ^gtilul-I$-Srlftc rlrntr I ttr

rtrmDrgilln gmlf tur, f o rFr fion fFil tftf etr E n
Cr33 ;CImr t'!5 tbc rnp H'th of Hrt O{r fr gtJ|; fc

tbr ufmr rhll af ttt abfrorlc fEr*

!. Ertrrrn lrtctr Er tbr rrfif; Itt at h ltlE
rrld, tbs frer tl rrd, tffi3 n ctcttr) 6r*til
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rdrLs d rdbll .d.rtcol 3*rtffi rttb lffi
rSnltrr

t" fhc otr thc Frurr gtilr!,t srdoc ||r rtffr 3F

r*s,ruLry thr tb1l;;; atrll1p#t6r illrrud rbilosp.346).

Ihrqp Ctrtlrt fsml rcsils}r6lc ry tillilrfGrt b ilq;r
rlrsc dt' gbr rrt ffirt of ;r srrlrdll nI7 r n>lbrt
5g;phtb rdidlr (drr$ ffi d r r**r llrr
blrgl,

ffi G{nrr orrtd$,trg tbr ffi itl Filfc*
brn lffill|a "3|'orl,il|lt fc thc lE|nffi cf ffi rrf
b prrrnlrl f|ilIl lldtrlE of tbr ffi b;c n
ctrmodl $l scrl (r*6r) d ha (i*r).

Daill (lrer) h. mrr|Dd th n cf tb ;d rlrot#

lr rrlrruO rolllm lfE*rlq rd saflll Iil S. Fil
h6 31511 d51tjd by r;trmf ardilttfte1 ttr Crf,||llttr Gm
balng d v*trroc, rail |a rc trt rlrm0 ntnrl.F lr*m
Xrsrytmar norG hrc bffiLte m6 thill rhrtljl Dl d{tf
6G doltnttlorl rn tilE of ImlCd frilas'' slrl Fo l,r rn
1ry to p1raryat or rc${ot tbo m6u[ of ryilf of cr*r!|
rDstrh

It tl S6IS thrt t[; E6t oryr 1gll clrtl,Ftr rr
S*tmt barnl,c tocmtbnr{l rcdef re ffi
glanol,.lr Tb u.lt*' (mc, fgftl h afrod lFil|lt
htotar rhfof r{r iltlll,b.tt to thr fUn3til d tEr ldtt
rr r rrn8t cf tta lontld ftfl oG lb Int Hf-f eGtr
r cilfmr+ilnlrd.rr nG,rl l-r cfil,lrbl lr tt t|F d lll.{Fr
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f$ tstr ;b,lA lry ril rGGrt E $r Dlnffsr of tlr t-
tdf* to csry tt rW l1l.r E 1F] Sr1lr rer tb trl
!t. If Sfr r*tr* !,t l; ffi I rt| tfd }tt rf
th fb rlnrlp fil fU lr.tb d lrt
el1n hr; 1$ryIl lrrrl rttlpe ?b Id cryI ilililililt
tDa tr lltatnrtrc rr r *flltdt' tct rttl lt FStc t
t[r onrtrl rffir dtrhthg tb rfil rf rtrcln. Ddll
(fg65) Etil rh$ rn nGfHsrrl (xFrr) mIIrur fir
not 1n;rg 11g: rm& of trt Oelr, d luldal thd tttr f
Irtcr lnlm ts bril rG rlgplfbru.l *fr Fi lu3{rtt
rffllng brl Dfa crrlnl m3.

to mtrdhntocr ltn d {snrttil rDFGr ll rrtr}
bthr tb 3mc of tb o.Bl strrt rtilu rc tt; tErlnl
gtFEtt t[qgrmc '!tls br. .rFr4t bE rrn*fl 6t (!mr
f g6f ).

*11I*1D thr Gfil *1rwtrt' q nil br rlrrlf dnr
Itmr rgr{rl[!|lt tht H rrqrcr@ tbr tbrr
dtstlrct cfLfnoCrln arslr,r rbm[ tt f$rl}r$ d fC
th rcusodgn tbcrr rrlrr rt|r br rytilf lmC nuttnr
del ltt3r ril rlttffir

t#!Eg,(@tsr

ltr b${rrr r|hrmattn ltfl fGf}||I l@ rnrllr #rl.
ulr atrtr{bilrt#I tt foltorr rrf,#El lpstf ft $'frra
tnrtr.rltplnatr-Frotfts tI (fffifl t cruonoil,fts f S (f t$r
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rilrtbfiil t ($). !tr. I;ilrffi st gl rnrtfilttelllrr*Iflr
rtFlcf Frdr to tbrt uqE ]| | rf,3Fr f'm nr' of s
fr6pr rrtp rlrr1;1fr, tl br d;rfy ban nrn*cf rd l1!

Frll (fSI)- *tr Dsrrltrgr of dr|a rnt* In lletI
tIa 1ai il ttr rfrlt te iI/ cl 3t|.1agfr tilffill! tlt
erutt d tb fcrpa fsc'rr|rt|r tcrlFrn Gr rt|||'r
!t|l rrrht!.il3bl t|nr rrr IG mtcHlfr0 lrlo frt ffi

t. gnrfar cI to &lf rn rhFr lbf Il tt of

tFil rytrtr; cf *lci lrran ltTf, Gl Hril {It *rqfG}
?, glrg1r. rruil tr t[. Seifr rl[fr d Srr tr Sr

56 rupb mtfrr t| (ttr) Gr Cnlrr lrrt brrrr d S'|ilF

3n1rf1t;lr brDtt ffi lbtcd r rtlr ftrtttE3lsr t tr.d
of rc Eilld. rtcr hbd. ffifr #r
gpnrdq,.dl rrffih sf 3bG f5 rrrIil (5q$ m *H imrp

ilcr' lcil brrlrfltttte ffi rrulh ffi
rafsq Ii trol l!il 5G.9S ts,E (p-tm nFrL lilffi
Ilrr|st|r f!il 1s-l[uo trtbr| Ge4!6O nrtrr] rn ffi
$$#ff f,!r o-75O fethol (O*f5tO rtrr). 81lrtf reiD t'
thes. hsrc prfrDt1l rbloila thrfr dlJft'tH&rr U rftlry
srilc t1r fl;rprj6a flm', rttb lbllm dGr fdf lttilfr
d:Iclt tr I G,Gr

!. It|f|,!loil to rlfld rlDh ffi{:|lt
*LIr tlSr tilr mtqqrt Gc rE ttrrr s (r#} rf Flr
rill;ag.r. of thr ttr rrntrlg elnlrr tBr {El|! ff
bilm fl|il c r;g'd. Ir thtt stilftt tH ffffi

f61trq6 leuroanrMf Frffiil
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cmqplttg rilGntrr ru[ raffi i,ttlrlrr Ut
alrrtrr drfr-

(b tbr tb.rc rrtrgn.lm tlrtl &r ltr ffi af
IllnfCrng 1r ron to ntn frr gTf |Irngb N to T#J h-
Clcrtilat bo! tb. fm lan ftr Uil Ertd 6srtf dt
fmre Ir @tt") ;

&. tlf,otn rietFlot O tc tt SE*f tnr ltiln
qrolm rnr lo trtrt*tdlr id of tMre tD (tffl rrr H
fiil alrd,Erlr fnry Gr ccqtttgf4r ffi"ttf- ff{b ilr I
rlcrFrugl4 elnlm, .il oriltf+tbr @ | tf.s
rprslr *fFL t uprtd te om S fl. rtsrrrl rft
3b lblllng lato r$rgst (t) .Dorc. tb nr|lurr 5t
rpooil,r (Ee$ Gl rlf hm frrn bG o rusr! td.

13 rn t:lCrot thrt 3bil tr r rlfGrlet A frt$f
ffi r tcbl r.tfrrT thr ffir rlunnf tt lr C*trd Ir DGt
tIil tbc rbrlf ead Ir ptB tIil ttr efrrrc lho ldErf rrr
lr ulld, oarrlrlng m arecilIng rnd CmdIaI ttrCllrr S
rollr of thr rmcd&s cpaoll fI &EIIE qTt+l.ryflF}. fltf
lr CDt Stfrlt !r drlnr||ft I @ fmr ndf D*
lnlplrtlm Ir Srrd Cqltb, @rnrlnr t*r C;r
thl Srtf lr SiltEtcnlt rlro* rrrtrfdt rtlr.r*ffi
tlu t errfrffi rqnlrttc ltrlrl rcrlfr Dr5ll; IICII:
!r cruflfld F qnNqo.ilf uotl#Ul. *|ll tr ffi E
br3r tml scplr3lfl fl 3ta cilf strlt rbrlf (rr Draz€lt I|
r fc rrlr|rc h.ur Dcn colll,*tcrl {tu dqlff Ir Crn d
tfr frttc (€D rtrrr).
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LIIIIATIoNS GIBD

Dsr;t, R.f,. r f 96g. rfi gceld n*anG glorttEc-{o tt|r 6rlil

IFISIIT fo (f )r rP*F5e.
€, tg6t. trrtrbctEl tolrnsr llil actbcn r[ Eril'nllr

ffir r'r tro- [rs-,-(Froltr t (e]r rD.mFgrf] rLf'

nELLrf,rMr lfl$r. rb@of ffi

rhrEDI|t |E ril s.eidl *Gl'

I (6) t r.Sb}llr6t

---, 
tghgf,lo rhr crutl,rugtclr d tlrrtrn of b rr
grtsl dgo&rr fiwr trylrr rtr.Frft-St+ ?l

(5) r TD.2o8-212.

.-.€, fg58. rrtilnodurr rlrr rontlrrn W tdnJ' IilL

tnilFlr Ylgt. tfirllr$€ill.- f8'
#, rg'3r. Bchrnsocem frc tbr pbrt.notto td lr sf

llc Ecetdlr nstattoces ontrluollm d $rilnot|lr'

gnrJFf, nq. wrllfFrtil 2 (elr DD'75-f llr

- 

fg55b- !b odglll rd dgfrtlD|il of trtnrlrrn

dfro'lrril rtnc tbr Eecm|l' SFqr' llr? F.r l'l'

8r (2)r te.?cp;frr1.

-, 

tgSE' Daql+cn *hilrrdilrrr of lrr Inldh S-

ECpr tlsf.-XlilY. qfrtltEflr 4'

-.-, 
1fi. fruillflrl Ii! ltttcrrl @ of t'l|
gtrffi lrladr.
f$l (e)t rh55-?5.

-r 

tg6a. fmt{Id.{rtr3 flrprrt C lHndr lr thr

Onttsn Hm1"gtrnr. lth5l f9!r DD.?gt'T5f.
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ttrrr., E. ffir fg6:L ttn Qrtqfa rsrrl'rdrn
f,Irld- E?l,r.I?Er tHtf, FLII;i rdlEll tf*

pEr.rlfl f,rr.1 f9E5} gC ffir! o3r.g*rn #il!* to tlr

rtnfir of tb. sdrDDIo rol!-r t'In rdEnr

ffif+tl+r EFtIilqF rrfrr ED.t$dt?t'
gf;EAtl &r t9&. lho Is*tD Qfie rhlf 1b.. m Il {r

t*lmf*nt f
IEb|gEbgoee

rcffifg, ,1t.; 1$?fr rrbffir d h ltsd rn tb

tilrlnqil-cilrbd,f llldrr tr ffi lrynf
rntcr'ftpt qEl.Iqr.,ilF- th t*ttH*

ffi, fga* rrllrdrrrr &n 3nr'rr d tbrrtrr-l.
oryDrrr r;ldr. rtr ottlilsolrfl' .UClr ?fr Isrg]-

7Tl-

-'-,,-' fge5' ffi othzrrfsl r[a llrr#lr-
aqF|n rrlnilrr tIt{o lltFcllsr IDffi
d ffioldil. IE&r ?!' rrdt'lFg*

pAffiofit, 351..r tg5t. ffiDrflm cf ItSdd
rolrtnd'arr !5IfE I (l) t f'tsft'

---,-, 
rgd3. tbM ffi sf Ar*IllStt It

trrtDal. scl.t -ffi.,T||t- Eu 'Fslil1'rill'Ifr;

?nr- Ttr- ElF' lrr- (1l9lrl t (I$r 
'
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r q.ffisrtroAllcr @ !E DH'DPqTt! ryry
t| lr'L. hils

A{E-f dr tctodtr ?Lolcte tpivlrrftf d frnryf'

Irnt rtalr rl rdr rrt '-Frltdt 
$frII|

lowlrt rttb ||*q[ ftr E '|tr 
trr lFId r tt'

D.ftrtsa trxtlr tr tb.. ffit f flef- r rr'c$tn'
d tH! lnlrntlt lerytf rtn|ft'o$il' tltt lr fb
.utofs,ltg .rl'dDt tdlerttt tbt t* 3fd 

'rFELill*
tot*Flns try r. plSttur E|r rd tb r[5t'

. fnttro t9D€rltr rrd l*trtr hrlrl $WI
icraila"

at tb D33-3 3lrt ttr- 
"dttu0t 

d'llirr ll

ry$rd. l'btt qr I l|lsStrbil - tT. 
- _

| (b) !r{r ryrr*lrf' r ffint rllmt r rr[lr|lCt*
3cr,a.

(51 |lcdr7rglo .... '|' t s rr"' @

(e) fcntr::ls EFt tb lor s to t0 rr rdil' t * * ' e

.. r ' e J r r . r r ir {'' I t t} t tttlltulF|lf,r

b (f) lodt 1llr.Btfl{In rltb r ttl-ClarC rrG$ ffi}

Ilmtbdml|ilCfil,.e .. t e r*Ef,ffl

rD tblt cthb3 r clgrtfrcrttc cf, fd[|*|il'o*t,

bo,lct6trnr I, D*nil;d b #,rb tmtrlc *cr lF] rffirill

r crttrr{a fg, nlr t6, d @ rr rt$ to ttr
rbsrF of tb6 tot*lrrr th" crllffi {rnorr|. oc tr ra$'

nll rf,fi tbr thrr str tbc oelsFrc drSr

2

,
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Unlrnt Cadroohlrrotc bfntffiF

A rfrtrr of thc Ord* Dlct{Irochlrcltfr frlrd'ilf! tbl I

ffi oil: ltrll{rc 6ffie 6lblt ctnlEtat rtrlcl ltr lr}

clurttDlr rtth tm etrporlr d th" il|c. urnffi t|sll
gtu1a 16. fotf;6lg Clgnorlr f* tb Dffitsillrotflda:

trb1'mt frr;1t, trntnla ffi lcsft;3f
bpnilillr latr*tos. nmlc lrcrr.[tr frcnt*? d tDt

Irftallgp 116 g5l t[e Intcrttr tr tb r!6ht il }!!l rmffril
||rHtrrfinr €lutc rn DotI rldr of, thr fctrl rr:ts'.
ffiflptfllP tilr|of lrae'ntr D|IIcttr urrallt frqnfm lGttF
rtal DtrBrn rmtllrrr t*lilr

lbl rbwr ct*rtcDr Fr ant rblril csIDEtd In tbr ffi|
rfrr.rthf*; Frrfirrl f8I61 tEhEmAq& srrf' rEFt frilfF
qflp Fmtrgr f$91 ffiEc0tqt rrl rlntn8r f9S

refjfff Erf -r I ril Pmtns; r954t @ ar{rt fcEFl

thqllfflilfrAc*f, Ec.ttry, t9ll. rU of, tbrr $ffir lrldO
rlrelra rltb rrfu3ltclt rl"gllr t6fitplr *I!il ;1f tr fi;ftlp
3oL!, Ct3ltft , n'nrlll hrmbd|' tl rarr{l tsr cbIlrltG;
t5o gffrr rrr cbrrsft olltf.ngnltla frsr tirf ttti nFltU

:.
Frb,cil" tmtrlt.

A ftnot of thr gfrGl rrcfrrrrf to rDrc rrrr*oll tbt
tbry Sn1r lm oth ilrrif tetrnrrttrl frrffi Ilrdlgr In

df g3trr" ttr3 Dory ir nc,r G lff tr.&Trtr |iltf rm$ d
s1; 6trcttral ftr6r1rltar. S;d.LV, alL have the body ecrnpletely

tnvested in a test of overlspping or contlguous skeletal' pXates

approxil:rately 1 rrm in o iai'teter.
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A UbGtrcgd bntrrrv rot b d r*V gilrt @
trt tbi ge*r* tl$.a Srl qr bi euEd |l I rcttcb
rIilInS Sr€rwtrr rbrndrj of tlG rlfdnf,S, fn*crrdlffi
I! T€gryal'l+ d F+ffi thc l3I1l !r nrpl$r U';6p*r
H mtr be sbnrsi fbtfiru Ir M ffi
slr M 3tc IoEf ll rt$r; $Eilmtff U-ctrelr|

trL v, f1ts.5). r,r tb rml ffi d ryilf4r{firn
ttil tmitcneqr hs prqrr- ftf*r lg tt#E th to|f kaf
firssr'thagl$dt u,rtb tba GD .d rul$ cltf togrth'c t trn
trp I tb *Ht"; $rfbg (I9ry) rdft tt-rtfrafrdilqPmfl
hfir a dlctlnoN; t&mrel, r!*f; ilnr rrdh;t cr rC
trprqiltrld,, rbllf trW 3b Htl sil srtl f{r ftfrf
Gar1r clooo tery$ber; rtlfi th lglrfcrd" lrter.ldt* rfrtn*tf
t"mklqg.

Ef,Gb of, tlrc glf,tn *lsb fm th. trNt tr ths!'r SE I
oilgrttcr & otqg,:,r lrycr !0i ectcrt l,ryun of celcrlrtilr
ralorlal' $plrec trf bo ppamt u rDrot

Irn+rrrl gdfng rnd FrEfnS mBtu tilo rpllilr tr
deatlcrq, (olnUirn) *rS hrr rf trtill,r' TA Ir i+dil|ti
(fotnle iL ?enflt) rbtcb b (qplryrntltl rI tilrtlrr.
rl,tnrllplella liedlns d PGrnC frt Dfnril ru
lr r rocn! rwt*tc af tlr r$f@ (I!ratl* d fdn*r
r9$1)l Wtlt roatrlnl trt l1rntr Ir,tfrtH; {rr*f*r
rrq) .nd !* qqftIqlr (rltrlhnil,)" na tin lilr T!t*
ffi1; snlglr.agt 6o61rtt66, tt ro rtrlrl |1 fon Cuclntfm
(Ilrblar td T,uqfr f9o5t lltruhnl,; {tfe} grt til tdrlr|
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glr grr'16rnte Hmre', n tbc hrta of tbn ttilQtb d tbr

cals*nun rtpgr Erfbg ril ErufrS (f t5t0 I'ilfsilf tb! ft

tatm!6 16l tn;;st tn bgdb rgcolcs. fE Cbnc H)

|ltrFr rsrr illluded ln thG Fhvusghffil8tlr

!b. ungqtt gtmlc BbsPalg4lm.m0 fnb
lrvr sbcnt 20 tanttlco (fnfgr f 9fil . Er|tn; (tgtil'rlrl

that th€c 
']in$kFsbpal 

f,cl.oltwtrr o-st br ptr{ Ol*r
to W d 

"qG[fe$qf[+ 
1; F*;l3l (fge] tfrr-

talh.d' ht aDmrd rrtbrr ht Frrrd glrc tcl or rl|lt1 tr|

'ra6ntgr 1bilt"frybsrFtso. Hfal (fgttf ilr €f 3i| o$ilil

thrt thr tro ggrara &rlrail a rcprratu rubtrElftlt SqSt

atstsndtry thrt 'r.. thc g1rl1l frynrtrt dtfiu'uao bfnfn
3h. Elopebctntnr mt tb Hrw tr Gbr lltroilrt ofr

hngp plrlrc tr tt fmr ire thc errlfc bory rhg ri tfD$

of aqf btaba' t;rmds ra[d. Ihr EdIrS (19til rltdrf

r l frBg'tmr ta tb; tn.ooffc of l*Up Dlrttr lr t[r Ff'
;rllp ht EltpGFfntEr 6td not lmlctlgrtr ftrthcr

rbr 
"Fgtrofthurtlorc 

at b€Ltla ttrtcrrratc| (lrr 9.?g )

smtcl,n tbG 8cn€rt W FG'rlsGr @
Parcfag $rA M SlFlr fbo tcetrrlJ nr!6r rtn3r

tl.il ctght Go trn.
rt ta bril nlntdect ttrt rll thr rllnrr !|mrr lrre

af thc lryontnt obrfi1ot rt tb6ry tbrrcr ebmfA tr gnnn|l

toegtbr6p lmrapot!,ro d tb mD; cf tabtrt tltt Diltxrr
tnmrtg tmo Scncnr Frc rertteni -:E tbr ffi
(fo tcstrfs) d 3h ftrUef,erltm (f5-:to fntrrt|rh
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l. rt"lrrd ctnetflrlttn d tb rCdnsrffr'qtt' fofil-

tffirnr lc thcr.rilbrr tq!Fc:-':t{t tl rblgF I u tffir ol{f

Dag6ltilb5ot16a srrr lr ermtrd to erta|rtr ttr gotrtG

Cfrcnmrit rboma. It lqt bc Hcftf €fagned rt f-blllrr
lctrtrs drgltlfoln or dtgTt{tt" rnett;tr mrrllr

hnrbd, Wo lr ffiEDr Bilry eqtlrtrll trrtrf Ir ililir
lrfpfrg rcrlrs, Orltsan r"lDS r*llcr lrtH* cgl*
DtttrteF tFrmamsr

Ibr Orl0fr Ddrorltrottilr I,r'ffii| ct;| b
lFls. Grt tb.r gwrr iltl:n'lchlr Fsbf tmtrlrr
bstb c{err Gqr stmlt rrtrulrC, thcil UJ br rnltrl l3tt I
ffi I'|hn tsFtfrnfU6lF
ruril il DJt69, @ tb ld,slc * thl| f!'rnrf.Ct
tLr 3atrs rCmtrcbtnoteF nillrrr slt to tluft rliillrnblrrltr
hotothrtrnt, ril fom not iaolsr dsttlcbtFdt tilnr

tbG DilrtrG cC lu3f plrtm tr tbt Uoflulf tr lotr of

ocg1.rtGr I cba.ctill ilct*l,ctaal to tb. lbtrrmbrrCtt|l
rcrclnl dacrohtrntr tsr rrr dro oblrta.trr| If tilmll
fs8il Dfrtr rhtct tcr | ilorr cr lsn rff|il ttrt..

Dd!€blrof,.r rltb lqr flldr

IortposGtil 6tfe5} hnr dsrortDcfr ffi c ml
lnrtsottE cendrosblnots trolothurl,n lhtstr 1r not mlf
Urt n.gprlutl$' l*cgc tuDsfoet. tbsrc tr* fAblg rhllf
Drruf.al tatrplcc, Ef tba bodt !a tarwstrl ta Tcf ttrtra
ilrf€b Inbu.fsat€r trf fun I ololc ntl rm tbr fs|f l| s;- '

' 
:' 

'



,- 360 -
ttstcdt. thG 8tffi. lr ulqfuc amg dldrocblrlotil lr

I6lscrcstfB tblr ootbl,artlon of cbsrstcrlr ne baG€

rar'l,ratr thc rllGctlo[ of r E frlltr Prrrrillllds E!;g

ifftnS tb. rhrrrtcrr of tb. gnu.
?b. Lobtfir|.l fm of Trr tilfcf bLlr bo

ffi gutrrr ll lo$ of *Ie'b 3bt lr{t tl U'rnF
d tt lnrotrtl ql fsife Silrtrer ff of tbGr Sgr tl

@ Frflrl$r r.r|tilcfd tc l]rr ttlnd nf rorF

Dgxfrfa3 tbc tilo rlpolcr rlDr (n6j3il) rd qnqfce (orlf).
A 16Grnd gm ts rrrlCrntlfr @ F lm otbr

trtalcc trlcb brrc bttlrrto bsr lnfer[If rrdgn'f tl tb

slnr stslult tlrc rtl ffifinEfS1g[ Drilt d fff[]
rdgnqtnq Frc ffilrcrt tbr tmr erc1llE rf th| Snt
E?tFpE. S. llqlSqt (g|1I[rr) atli;b"crt tbr !rc|p f,rrr
rhlab F,t eo sh$rctcrlrtto of th tilr r.r rfft0d rrrlr
oltd. It lr csW thrt tbr. rDcrtgr ctrmLd !t
rrctsmc to I E{r !m, d riltsb I dlrrpsrlr lr stlil hFr'

Elqottqillr ll.1.

latrttl tqr r*obll bircbill. Doff tr-rbry$1 Clr-

1lfclrlf lnrmtril W !grg; eurrlrffag Dlrtnt *loi lrrf
rptrrrr t! rry fmo 8.},r ls:!rE, GrlcreC rlry lqi
rt6 poltag'1or Dtrso;6jffi cgrulrrl of r rlrlo ef ;rll Flm*

fril rrrrr* gn$qF lEf}tl Drrtto

Alro frhcrer illr$ll lGfrqF Prrilo
rr lr hFr e4,6c rhro xrtlr*Frpr dffi

rboutil b glrd tr[Pt6a. tr iilt tua; ftlt|;l ffi



-361-
lorFr; dtrtiln|rlrbrl Er tho hdt bcf",g aqltrblf rl[*
!U r tnt cQnfltry cotllmr l*lcrtr Dlrtilr f*,r
hlttrg. Tb* ntorm ltnf tr lrttr rlth lql fprt*{f
tltrtilto|fifr

"trlpdlff 
(mItHId*) rnrffiH t

IErHrtlB . DoC cft Dr*ft 1lwtrl ll nldr" flll I d]
tbtr yutnl rolr ohruIilt tlcflnan tIa tb Dldr! fill
rlft tr tba Io{t fo ruril rttept br h ffi to r!?tr
thr ltoil.Lrri I rrrlric 1r cgpf,tlt rrqnlld*

f.t gtfi (fgf) br rfi€ rrra.lr! a tt ffi
obolo of I[o.DGtr f,llfffillfr ll]r3ry Iffi r
tbr t7p of il$t. fry Enlmf qrclr rlt of tb i#
qn tr rttb I (lrttcd! bo{t rtrat u bod c lgi iltlr
3r eEqlf,mpr dFaGItry to lrltnrn (f9SDr b r,.. rr,

tlll rnn rultrtl nt*tr aoil ruts{c rfi frtm$
rrtnlefEr tb;ntcfor ca In.eccA lnto t lng rrtre 

,

trtlpttlr lncln|rtlc'r *'b flrttG.a lf,d,lfi Ctft5 rll
cqEmmalt tbil tho tyrr ef th 8ru tl.t tb€r rLrI b
rrfg!il 3o rrfffi tcr. ft tr {lrfrlnfrr lE $ pr
mrmt tb gmrlr rrr f,qtlnqpb Illnr tV1lr qnilr
eU n{fqtrmr (?trtlnst)r fc Chcr rmfur *s r
flrttrill bqr, or$r flrr crf rt rn1ll rrlrtc; oI ilft tir
nlC+Etlnl r*Iur f*rlt[ tuDdtrt, r-cltr rt tIf, rtrlrt
uil grtcrl* rdl. tbo *ffi CIfffi f;rlqilt p

EUI fr br!ry | traf.bb ffi of rd u| crE r$nt
rrcryt tD ttrtt tmnl ft*rr. Ir dult rnrhrn tb ocril'

tnlosltrac le ffief ff |rrqnlrrl,t TlrG8IC t.dnr illl
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otfffi coEqflqlffirtsr fril th. r3.f,r rrlrn of @
O}a* (f9il6) rtrtdl tbrt tbc Sgr*fe ilrer n#rt#llf Ir rm$rDlr

for tt flrttniltl fcgr trp ryrl.r rmfs q+Hl
(fmnlt bilrffir SEffi!1 lr l;cooryilrilr.d r !t fmcfc
m ru' tHc parra lttb rrrqprrrlr rrilrrr a|l d
rsrl vrfrrc rsrt rrrbrfft Ir pOonfr

rbl 5!@ pfictrdrq! trrde rtpolcr *rob |'.fttrr nrrrblc

Folnr ,Slrclcrr htt dlffrr fr hl1lgg tusctrret il tbt Ccurrf

rldc d 3bc 56drr ilrrnr thry rf,r Lrcr|ng la dile grllnr

rtrd tgol$dl|n hr}qr ta t$trslcrl matbc rrolltlr glEllE il
tbe otbc bsnsr b f5 tstrlil.

AD{lrt tbm thc tm dtecwco rbfrtr tb lGrt of tllr

aooilr.ilbtnoto lrrc mrlt nou-l,nbrtcetllg dapoatta ll tho

ba{;retl, rttfrougb fil Itrpr !trg. 4frndogos) hrrc r nth3ry

rlg:td body illeg to thc Inmmc otr rurtrcpt mrll Dlrtcl'

8bc fmsll Ftcoril

In gcmrrll cchtnod.ftD! elrt rcll-lmm lr fotlrl.r frr

tbrtr cfrrsaFr r clclslcton ts r.r{drrir xrreoctrc. f,gf,lGGr

rrry far rntfu'c troloGbunla fosatlr fr{t laffi. Sc*anl

cobrtrn f,ocelll dtsosrcrsd rnd d6cr{,Hd hr Frlpott (l9tlt

tgts) er bolothrwlns shnll nilr br lsbuniltGl r codrnt*rts

sd snD#trldr lr tbG oDlnton of ltrdum (1956, 195liD.

Tbc e elgrrsonr drprt to of, Dolottlurtsr bilr blm rttlril

I elmlnlomtolqtctr ftur rt trut dstf trrrl' T'b'!'

fo*el1 drfoeltr rrqc rofa.rcd to r r|tlqs{tr!" d lt|ntlfr
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t!l;;.l! .on Brllnr (1965) bavc o0rD11d I rmqfFpb otr

fe|31l botratlu'ts mt ilt'oa Sualr tolcd,Jn rFf lrm il
frt. b$r ro tbr orilwlslln" gb FDll*dl $Diltsrtnfl of

tbcm mrlr pd,merlc foraf,lr 11rr of rrtr.r6 tntrmtb fbr

rrvarrl of tbcar rlntt cmtlf rto,b tb Pl.tcr of rrtnt
Drcturfopbtrsttda rd Ddrshlrotldcr For rlryffn tfrr

btttojrtllrto of thc qlfflr fficrlotu gmM

Octl6bt3: a;lt rtrogt;l rcl15lneut otr tb rl,lglr-lryrilf

Dtrtlr st the g.nrlr of Dectylocblrottdal anrLy ffi
rDd @. ftrttrclrorc, ctwhnlt rhtdl on b. tltGr

16ctCt r! ohlnt0otld trclg 6our tr tbc gEt6ltrrnrr to

tt lry bc rugg€Btcd tbrt thc urJor bolclt||rlm or{rlr hl

al1aqily dlffcrsattatdl W tbrt tlil. 8bt bolotburta illrrlr

flgstltc bt EthsFtdgl (t88t, P1. Yf r tt8l.f-E) fFtr thr

Cerbmlfcorn of Sootled, lf tbg bd bccl obrcrud 1r I

Itvtng bolothurl.u ronld aurrlt lcril to th. lferuor t&rt

tbc apec1aca g1rt br olsalftr| ta G slrtlrcf 6 tbc I;IIil

Lertnejnllds.
Ilur*hr tarmttgrtil,onr rfong tbar lclf IFdd{ ttrr

rlqr aoil pl^oncc, cd &flld bd to I clrnlflcetlo of tlr

forall btatott of tba Eolotbnptdlrr

in rll fgrobabttf$l bo}gtft3rlgr ad lb|aoldr r$r 1ltr'

lrtrc, ocrtttntlpg tbr cublErln lcbLaorm (Frllr i9'6tr DrSt-
Cl. tg tbr DltnttlYr Orllo"ttlra G$tnoldr mfth|f,rt E1|r

rgbt$n d sotqul{q h.il r tret ooTalrtrg lrrqrrrilt gqg

trbtcatlng Dlrtra, lt t3 elr t]bft tbrt r rl$l"a ttt ril

tr;llarttng DbtE ocsrrartl lt orr17 bolotffinre
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Tbc 1qo63 flraorcry of tbt Erttorylnctdr (ffi -
Oartc, | 955) lr lorc) G|nbrtm drlpolte tr of r|r

InnortOor, fo6l th;r carl,leet Irf,B G{cbtrilorle bd I

tglfnrr bory d I Flrtril tcrt, 3tr3 Dlrtil idlttsr crrlq1rfry

ril cFtst llstc rPlsGr

Ftlcoutolegtorl rvlffmr lnpl$r tbrn tbrt e||rlt

belothurleil rctxr brtrtru prrt€d forf,r. rt follar thrt ttn

crtrnt Dbtdl bolothtrttns ee1t frobrbll prnbt'at erohr:lo

fortu. rt lc bubft rl8ntf,loat tbrt mlt thc 8ryr.[oiltt

Dcosoohlrotraa lnlr0ca amb brrvllt rlrtcl foil. &rh$tr

thca, tbr Ddloohlrotma rFir tbt nmt lrlilt holotlulurt

rd ttre other nta hototbstan trmlr hrc brr dclvd tlnr

tbG.
Ftrpthar to 3b!.r dtsrrmlolr rllt (rr n's.) hr frfros

Bhrt tirc apqlrsgl plctc afotr of ofrtorttroldr lr FofrDft

bm13gso3 rltb th. celcn.rou r{ng d bloffi'rn3 rd Ir

t5. lcgc srrnuconr rll8 crb rr sost tl th rilmrrttpt'
g*"r Wr tftc rrttrrca! hcologr 1r roqT rtrllt*.
prl! brllrvcr tfiet thc Dcl11d pg3trrrlor rrdtd' rlarlt d

*tolec ltl thJ seil,orr.cu r.tng d acb dc&drrdrr rla

boolguc ef drloretrnd,c rffihcrl lfl,rt fr rd tb. rmIilF

lnt.,r*lrd rcrrr tf pla;mt FryFirca ettbra tb| lrtrmr
r*"p-glrtil o1r rd1r;1tlrl fa|6lnb plata. Ibll t6frp tht

thc celoar.tffi! rl,ng rr{o.G ls I oilatlrlGcsf cf tbr trrlstlr'

of thc lntrotrFtr tbt oil{rfnrf rhlrcrrl Dlrttr tefrerrrilrr

tnstdr ttrc bcryrrl'l, lclr thr rdtrt rrtdp rrsrcl hll$r

15ta tboo!ry nGE y€;y glnctbtrl rat a16r;r to rq;|d*
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l. ,lFbo rbgrnor of It ruldma of tCtH.l nbllE|'t

Plctcr1'lbolotburtnr'Crllltcttr.IFf,l3Ftof,rrll|rurloF|
nalrt rttfr} ||slclr .Ed tntrfctt ln nort g|gq90o

!. Thr erlJtr sf tb. ror$lg Cebgone rI8 af fd tr

rrtdtfr$rs@
11, Shtr hmrothertr lr tnr, rt fullcr Srt r rriln ilf-

crl..lsnr rrrg ,itu rrf Dort.|ilan glolrtlar tl ilF'r p+lriltlrr

tbm r utre rbt3b lmlr pot6'ao1l lpoJocttart tb trtt3

Itrfng lr6nblt daZo; rcood6-t 16|Et[ilr

Itc foetl noorr!, thGr tq&frtr tbrt grtrftlrr btflF

Sbrul.us Elt harc lrcg6e6f, both a oc3lrr crbenrnr rlAB ld

lntp ilrtrr lE tbc bodgrrll'

Tha orlprr.rE rtfg

lL[ nrrbcm sf tb Osrfrtr DnUlrbirottdr brrrr rl*lr

orlo*osr r,l,agp, hnt rlthln tb| trdrr Dsfir*htlottlr tf

rtry allrplrlr 11r rrtpo1{lnj1f 61t!al!|1r ts fbfp' d f tr3r

!b. rorr of Frolng d punrng (r95b) m tbc ryffcrberlll*
croartrrter rdllrrDtt tb rrrlrtla 1r tb. erbromil rrt'

rb. rubf,dllc. propil.il f tbare rortm rFr b|;l rrttflt

m thc rtu*trnp of tp6 orrg1ml ;lrgb m'rlro grt the

anbfrttlc poroero ln tbl rlrlrln of, tbr €ff,l^lir Et

rrmrne (t*9). rr tu" cruJrftcrtloc r)ronorc brr th. |,rr

rrlqail br garolrnr (rgrg) d Erlls Fd Fdrs (t9th) r|lr
rmtn rubtrntlrllf urltadl.

rf tanteorc ffirns rrr f irrcgrrf#r thc ardlorbrletr
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Grrl'f,ntltrc lqt bo rrFETod r3 follm ($fr lbt drfl
tbc Pasltd;c,- Panoucurlde{t ld Plroothrl,litrr *tor

Slatttms {rr. 0 treuglcd ols{tftFs) r

f, Galo5aoqr rtqg iltA If,l r.dfrl ril ltffil|l
p3;tcrLsrr Fli6grass cqlrcG of r rtrtts of rtmtc ytilI -
I[lsatnrlr ryUsDbtr{el; SfiIplrtclllnr;r

t. Oelsrrm rlag rltb rdtrl E0 tnt*rrCtdt or il|rl
onltrr gootmtor Drooilslr. ehs}t or Lmgb not clTlcd of r
noglc of nlmtr plroar - Eflrrcdrtyltnmr Olrlgil'rDtnr

I. Gsloenrssr rtns rltbout Dstrls lmc|rsxt s iltf
t{ndlucatgly gct6lor DrreoGo;ol - Ounnrrtll*r Ootrblrlnl
lhfontd!.ttrot

tb. Doluilnr-y bctrra SFnpr 2 Ed t rlil tr nf {}Iilllt
Ceflnd, trlal engg3ttr r grefrual ruofr$Cnrf7 .Gqrrnlr. !h
fmt 3hrt rb. fmta.lor lrAtrl rcrln grnd.rtr fuprrnrtlro
of, rbrth1ry tntcrudtrl rrr{,u rm trcstr Ir ftrtbctl fi"ffi
sqltlortlng tlrr htnptlrcgle tbrt tbc rdlrl rel.l dc fillllr3F0
rhfrc*nl Blrtu. tuffi ra.t rtlt rilr rt Crtc'rfrrrf 3tc

l|rftr of tharr lrmlf,,

Orlgfa ef Cbc ProllCr

rbr poltdr Dm{rrr lsrp glrtr t.n tbo Dstnllr I
fretunr rrqlrriarl .r Drlrttlrt f,o pesltd tr hErE to tmril
r mgl|s arlm3;ffi rtrl, thl; rtllls&nr brl|f tblr@ur

nrobtblgr rt*$Ird raoodg ll|ucttolr rl: fr gpry 5 $*r.
ptcttda crbltf,t rtrotrl bllatcurl rpt*1rl Glti lr rrilf$
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r"rq tn trrl1lg stqtGe Inl,aoaf rErtf;rr lroru; trfffftr
I fgarrm ilftGl s1ilctE'1ll rnd lt It Fob$lr tbrt tb .Try
of tbn 36oll6G rlr I pfllof$ almrtrlcd bolrH,ft *|I
rolc brt il1r;tlqnil gf.re$ ts nOodlea of tb ortCrurcu:

Ccpa;ltc 0n tbe rantrrl rtlrl 1r rrDorc to If SfSn
ef r mdatryr rt of llfr, I Inlrrtorel tdql r
Irfrrrt0 [ IcIl (ln rnrn]"

thc PlrothturLtdro

Ir? thr rrrytfsp dr 1l tH,r nstr Sf ffirrrtr It
follm tbet thr Hlecsthrt!,Crr rrqr tbr mt DtlrfttTc lotr-
3E-taaa llv1ag tod(rr lor tbry porltecr I plrtrtl boef flf I
atplc* oalse;jgp; plag. tbtt lDDltcr pctlclr3rlt b tir "

gffi Eleggblnql? rhlob hr. r trrit ccnls lrlcnmr rlg
(rc Frrea, l$1h Pl. YIfrftIbA). ffir rlto
lloln|.at Itr U plaoofimrlldmr F r *rtrf boQrr d I
1c6 catlgl16g; liutr ht tbc rtag lr ant cqms ltr r trtl
of Xflrrlcr.

Drdr*blmtr tat*lr

Bo crl[ll,s r rt;,wern c th. fffic trntrlf
ca11l6 *uncly hrrr rrfrr #? Hun. rftbfit PfrilIfl rlnb
rt41a. ErFl rtrCr rmll pnebab$ b. tntrotor ffi
Frlrttwll uoGtfi.I orlrl tuDr&lt. t'Nur lt ffitt rDFG

;rsmrilr 3o rrrtn.ll tbr ffrrr rttb f!ryGll'tr tilfrr!,t r
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!€pr1gceglne tB o.|FitGF g!*ic of dtfferaDlrttil ttr tF '

fi.th dedrocbtpotr tnntso3loa. E$tmh;| tfitratrn rry hf

arllr* f,Fon t trnt"*Ilo rschrEPc lE Fr|Inil to r ctntf
f,t,m noD-aelcotlrr to rcleottw rf@ fuat{b

fbo forr$ hcrr gganilcf s tS nmt prtrttlw tolrfrFtr;
th€ precathrrlloee, bevc 36tl-[5.rHbcl tctrllf. rrtbcrD

tha og|rilntt!,o trotmtr uqr r8tttrlF t|!c e rrl *r I
drglttfelr ttnt|ator tt tslo of Gcrlr bo uffil| to r|tnl
t!3 cltrgt d13tfloohtrotce Hr cnatlfr ntsbtng gb. rcrtu1
sC th; ttrodrrchtryotc. Dtfltlforn rnd ilfgf,t tG t$rl$t
ru.lb g sruF 1lr rrtent arsEloGblfot|}, Omtd rfrry tl'f
br tntr1pprct d rN pr-tlttrr, es t rppoilE'tlgl Oc;lluaf fia
I drr$rochlmtr tmtrolt. F th. sthrt hnfr tto dmr
ruArfllo0 $r rh;!.ctal rergrbolog r.a6 ts bc e.a{'atrq d
trdtnetm tbrt tbr rrtlt EferotMfcsr irrDlt| ttdr
d.n614.tto tataltrrlr t'l trsrFo rrchrlr 3hn qt Eoil frfifr-
cbfro36 fpltt. F;aer 1r +he foltrtnf cl,slf,lrrtllr Sf
Ddrchlrottde rl pl6.d btbna tm graFffi Iff
tct cl66 otr ;6l4tdt6r 1fr ;1lodLCD rry ltrtlrrlf Ds irtrrfrrtfl
I rrmA*{,If rtglttfllrd; thsqll tbctf tr tG lrt no rurfllrtilr

rrt€mo to FGr tb!r'

8rnrr1r

On tba rtdm fte,crmad brstr ft |l pecrf b,lflsd

trntgf. ffi*l f tbr brftt.fsr llrtle|TfIifll rrtct ts

rttbln thsDdrorbtru8*|trr Sffibffi r tffi
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(OrE|grfGb|,rroto oF edrcblmt )r ncrrffi oa rtnrur I
lrmp Pllllre lD tbo bofirrtlr id {tr|ltt of cnDfnrltt of ttr
cal-eulm rlg, rr. rusrdrd ts GFG glgDtftornt dt||rt||
obrrutrFlr

fb fo$orlrrg e$ralflcat!.n lt tb6rfoFl lpopoldt

Ewg,f,rllG} IIIilDBsEIHAffiA gl[l.r rfto
(fcq t*tgrlrt+l Prnil, brnortr, lle fb. Donffilrctr

Ombr, f&ro)

Iltr.o"rut (rftb rrtrrots. molo) rlrryr Innatr llIF
fcrt oad rrBtnlry tru undft p$Efitr li3qnritr t}I
Ir thc 56dl or'rltUlo umcntcrt of th. patrrt,or bop fi tbr
lntatlno llr th. r'tgbt oD tcft lmtnl lnt,orrdl[l. t"ll|
tatmlo nnallrl tecllr$. Odd lr tlo tnftrr otrr hft 3o

mah aldt of tha domrl rclcntct.

OrCe E!0I0GEIFTIIrA Otnrbo' l0lF (rcrta. )
Tcrtnlct $ohly hruoMr lS-S) tn Bsbcr

Jt, to lltcld.tf frlllr
| (6) Boalt Frrt'ft op 6;9lrtrll lErutO [t Dlrln.
e (5) Bory olomd tt r'tcat cqfirllrtq3 enrplmmr lrlr{iltr

glrtn3 rllr lrltngi
, (b) Gelcgrlonr rqlng oqflcr rttb lq cdil0 fnt|rt{r

DDilil-r.iD*. DlmothrllertL.sJ*
(rmrgoc rrtnt ttrrl nlilloilhiltm Dnaei lfl4f
tftgt P@tnsb r9l9).
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b (t) Crleg1g6 ttrg rtn9lrr latlng Pat rl,orl ploofttil

o o . o o . r . I r PafqAfrcffldm ftf. lo|lr

(Inldrd Ist1qt E;gll lt'Fq$rf. Igrtenra; 19e51

, (2) Ecry tlvcttdt doraally E oonrDlsno plrtcrt 'olr
ItrrIG|Gtr.., ro PfOltdnPollrlFtl$o:z
(frtgce cilrnt srmr prrotEr olut fEttl IClfif
prorn Erm, rg603 Bqoum. Bclmte f8601 aror{irq

Ifflg, f8863 ttsronrnrolur Clerltt tgol).

6 (f ) Eolly G51 oF lee nrldl, aot onslotc6 !l I toitr

oelsarCcll dtrlpalta lt{rll .[d lspmrlEsugu'

T (fO) Oalssrcq! r'lng cqlg*, rttb Dnllt0 or qlnln0

lcter{,o! Prglrstsr
E (9) Fmcrccr eryosd of t narls of anell plcrr ' I ' o

o . . e r . . . r . Iryllq)b8.lde. orterrgrrnr fF?

(d. hrrcfa.)
(rmtcoc aubfalues pullopbelner ootorgrcr r 9o?r

Safertcllt;1p Hedtqg s{l Poatrrgt r95bt ftr6fl;

hratng, f9ll9)

g (S) POAtCf{,Of F!S688c!3attff .r.oIo'rtt" 'tf

;'.;,;;ffiilTffir,".
Pamlng, r $$9) .
( fmtUcO subfalllo goltlodratfllra Palttrgt f *91

Clrtotrbtmc Ed1ag ild &E111ngr f gib).

fo (?) oatcapE rt|!g slrytlr, rtohlns poct.'lotl Dr{Dal.rG t '
. . . . r o, . o . cwrrlt.tlor rrffi,t, f0* (d.

bcrrta. )
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(Illstilt*t rffnlllcr LEuriler{|,lrr lldrtSr f8gbl

Oclecbtnlnrr Pulrg, f *rgl ffontdtlar mflil
d Psatnsr 195[).

OICC DTSf:NtrHIHTTTDA IdIr

loat13lil 64fttfoa or dtgttrt r tb d[ltr rntil,n

blftrortor S-to lr ffic.r loCt rntonil U r lirt ffi
t$rfortc Dlrtm. Calsrt|ar rlg rlrDtrr lt3:fES {rrels
poc tlrl or llrqooctsol e

w, to lloldll fltltrs
| (4) frur rd rmth at oppoettr alg of t'br Doatr Sloh tr

fBtfoll c B-rbaBcd.

2 (5) Pl.tct rltt I prnat[ncat eglnr. Tatmlca 8-lO la
rlubl|l .. r... olnrllotbrrltdrcEclltr\g, fghe

(Inol$ril lrtcnt ScaGrr fpllqtEnn'le Dcu!!f,lrt f SE61

IshrqryqprFla $lrre, 1859t rEgrlmn'F4 Psffi l9b9).

t (a) plrto rlth tuall spbae, or affir tGtfllf rc-AO t!

[t$tbGl.. r.. o o.Vrne5Elltdrfl.E!7r
(fmtUre ortent g€ncrf rFnqrllr f,r0lf f Pafr&
tg413 rf&hulrllp f.C1at r Pjnlnr5 r95h).

[ (f) Eg1lt flrrtrrbqrd, rltb ra rd aouth sfnfnf clor
tqpthr.. o r . r r nhoprlerlff&qrFrnl'ct f9OA

(fnoludcd rrtst Scnora rhsIafdlEr ODql, lE r,
sbop?fgllEorta EoolnSr | 957) .

fhr ebovr errurs:ar'rart of trrr le D.tta"cf to rrfilrt DU!'o-

gmrttc mtatlonsbtpe rocrt grtlafptortly tbl thrt bttbatc
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$trr'$mt, rlttrffigb tt rry rrqulFr cqilld'rrblt nodlfitcrtln

r8 n rrcarlt of pl@ thturr ror*; trfob illl b. dlnctrf
trcdr ltsclebomttoa'

Otbc boldhnr4'ra SFqIp

IE rlga of t[6 abwr DrgDil.C rrYleln ef tbr Detllrtop

ohtrotaorc, lt 1c dcrtreblc to oonsldtrr Ftcflt thc rllsgF

l16t of lhc o*Otng holotbrtl 83r{npt, tb. IolJlOlOr;

lDo0ldrr frPldsbtrotlde .il Elrlpdldr.

Arlll|!"oillrotldr rd Bh.lDo0lir

Eotb t[; lrDldoobtrotm and clrelfdt barc tmt;;l;; ;flsl

tcrlnatc tlr E ersfnlGtt olralrr dttor tbo bo€ tl

urnrall'DllatcetllatluEotrtcallDbotbgFoull.'rttb3hIdonrt,
tnbdcot roglftod lnto papllleo oF rrrtr (rogfoooblrott0r) o||

lEto clmgatc mrsolit lrrFoocsaas (rr.ertrndldr). fbr tno FEDI

arrr dtatlngulrbcbtr il tba brll s! ravcel fcrturttl Glol

otp. !,a6l1al;il te thctr dtagnocre b;lof. Ioth oresr rqt bl

teE?fir|,cntlrsfotrDccrltfitlIrtnglcgqg.orscrltbl$lllo-
ohtnotgg.r, G tftr bula of tbclr rb*d sbgl5teor, I foltcu

8urprcr{rr -;sDtdsblrotrcr onbct fSlP

GIF4n @ pmc, benrln, c Frlft lrDldilhlrot|r
ordrr fillo)

Enbrfcct t;rrtgto t6ta31eo rbtcl'c-rhrlndt fo-:p lr

rub1q,r Fo lntrovrrtr bmoo rotpts'EltOlof, f"roft{i Iolt

rltb oanaDlgtrout bltatanl sltuGgrt.



- 373

ImlUctI $fla15*' i

BtsplFrtoqf t163a grrctgtr loacntrry of tbc portcrlor lsop

of tbr tst.tttlF attroboc ln th. ||tght rcntlel tatcrndlur , r

o . , r . . r . . . . . . . ,, AIlpIDffirffilIDA Ogtrlat f8to

lrfrpetory tffi lsffrsb Xcrcot rt of tht pctrlor loeD

of, tm lntrr;ttil attnhril tn tbo rlglt Corael lrlc8F$lu . r

....... .. '. .. '. ELfffIPGDIDA?bftlrfAS2

Tb3gt (fBS?) brs iltgo|[sGd tbc llcdb!. 631gftf of thr

clnlfnc botothrlrnr r$d conoluilcd t&at tW Ef oatdrtf

not rrcgropatatlvct otr f! ergtrnl bolotburtm atcll
rethcr thay l$r rccodrlirt rdaBtrf to cccapi5; llrt' rl

rlrallpds, .nal t! !o. r!f,dcbtretrs; tbo nrilrcttrltr oDil

to tb. artartor, md doc no! brng fitc lD th! bef oerl$rr

!'btr oao ba rrrgar{ril, aot as a X}firltirc teatnrcr bnt ar .

lqtsrl ccpm;etoui1- corcquar of 3br ablcnoc 6f rrrrytratat

tstcr. f66 rrilr1g3lg f,eglla crlsartm nlng tn rlarlPoca

1r qnlltrotlt racm0rfft rtCuoo{lr

Anoatdr d Holpdl0r

Eha; fryortmt obgrtof ;beilt E/ rDodldr $il rolF|ilr
lr tbG r1agt cuDletr ablrnac tt tnbctrilt. Al|. lotb Snil
bm ttrslrr efiltrt , ar Dilmrt trotslcl. ft 1r prrfblr

tbet Gha adcrr fpoll|s trrll lolDrf,lda brrll ro cl,crr rlrrtfur

to c1h othlo, 1gd thrt t[3 chasrotrn tbg hrw tl Gcol

rrgl hrro a6ra thpqgD lrrrlf.l aroluf,til rd cGGffiir
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Suprror€* AS0DTflEA Erdt" flt5

GFf tmneras pruil, hmclnr or rndr Elrdtr ftt5)
1srtnl6 slrplr, engltrtc a plantor &brfc.'t u*t|ft

lq6uocf 6lp DCr nruelltr fsflag elSogptilrrr tre lrttnrctt
boro ruroloc tjofta;f pepoltr ;qt lnlg|c raahcr d
mChar-pbtrt.

frtgrd Grtar
Dtfly oylldrto{. nrryf1rrtolt 3prr rd rnrl' nqllltrr

lrottjg. Dtrplftl of3fi L[olrda rbfclr . o . . o . . . . . I

. . o . . . o | . | ' . . r . .AFODIDA !fdt, f EtS

Ioatt frftfiorl1, ofts rttb l tafnrtry oardrl Da*tln.

:":':: :: :1 :,Tffi;ffi;l"' r'..!88'l e

It tg ruH*tblc tlhet roc laDrFt of botb fPo.lltr nil
Iclprtttdr bera rnohct rd .oO*uplrtcr ln thc boCItrrIL

tbr embom rd tbrlr ptetcc dtffcr "45Holqlodlf 
ta thr

tto or{c!:g}, h$ I}FGrnEabl5r hrre 3bc tmG fuaSlmrf rttftfle-
r5gc s rocclaory loccotc Ggan, ctnce tbr eobm nrot|Ct

tbougb thc boqrrrll.

LITBNAIruNT CTGD

ol.tafif 8.L.1 | gtt6. Tb. cablnodc,n fnD. d rurtrd'l3 ltr
cqpoolttm ud orl,gln. C.anffil? Imb, EErhr Hfe
,ffi, #? PEr

DBTOIflAtrF, E.r f srf . ?bC Bolotrburolder col,lrct al rt tba "rr!,an
rrr oultqg tb. tcars 1912 to 1918. PIst r Dltr|rc-
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rltrotr. rllrf f,nac! halfts lHndlr I ($r r,
f,1-l$$ Ilr.fo-!O.

Htnatr, J.t. .d clgflt, f.t l rs]. ErlrcrytrmfiarE r lrf
clr.f of dfd{Elr. Srlrar lm, pD.8f,O-frE, It.|l.ff"

fr.txflID$T lrr 1881. 8crCtild rtalrtal rud,n sf falr
ttrtolc.c b tbr ogtcorfrrau of lrotl.do &
nq. Hq. Sgq. fiftrtqfb 6r

ttsI&, E l. r f955. ltr Grtrlrttm of tbr crllrrtflrlr rF- lJt
trttE€l..trnt' for 1968, q).&5?.t9o, , Dll.

tnItZtI&1 D.E. d KLItr|r, f.r lgr5. Iaqrfl of ll*11
bstotbl,r rolclttfl. Erll. Urtr. lQr_Itrf, I*
89, gpef-ffil, ff Dli.r ef trrttl5l,

EBDIiler S.O.; l9lfll- A nl lolFotfFo0. bolothrlr *In Edl
Atl'l"cr, rltb mr tmrt! ol tlr fbqld,ofllldtrr
tu-JE.Attcn I+r ffiXll, Dp+tf.|to, FbrII{.

mDIilOr E.O. d Plttrrlt0r Arr f95lh Pry1llolbqrlillr' E|n
I.rrbrftqg drr Pslfiatlrtrilm Erlottslrn Cl
Eoologlrcba lural Lrr LoDrlegil. glallr Taqr-
Igr. Imlnrtq lfff] DD.i-2O9.

FOHISS1 Xr d V'IEI, G.r 19o5. .f rrnt sf h frqlrrr
f,slotbdtila ro, irtlrutlgrtcr'r llc laqrilrfif
g( tln lilltrn npsr f,drttetoldrr f.

IIDGI; l.J.; lffi. lldole r Orbrtl dfbmoilorr - flomtr
lrt$prrtal tl o holofrll't,rno 

"tlml. 
tl#iln_.ltrnl

rrtnl!- FWn f,bh- t lA, pD.Fft.
........-r 1957. 6 Filoottra eulporct Slbtu fot:tbutlcrr

J. uFrleq$ltolos I{ (f ), 3p,?81-8t8.
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IrD$tFlIr f,rr lgl2. fitEiltar s mt[ropodot| t.olethrcllat.

2e (2)

IOrtE[ffi, !h.r f985, G r nru ColLtStil of ilDtlolrts

fir 3bo fltrrctls 8rr' rrElv.J..tqpl'grlt l?Ar

Wt
pAIrHIro, A.r f *g, ycrub Gfffi lcrdn8 ar trlllr

GwrruLldm (rorothr{ddrr, na'rr-botj)' Ur
f}r ?S ($r trPr$trlF*

FASSfl, D.L. r lg6!. !h. ErrCthr'l,m fmr of GII !tr|!tr
I|r trdndr gonih fThr-,?tct* UFl,r. trflltrt$
#, ypr.l-te.

IEngtEn, l.r f9O?. Eotothrlcl FTErIT Sh FEF"rIllrlF.,$

@ Y. ?8f DP.r ft Dlt.
*!E$f,., Hl.r fg&t, Bopct oD tbr f,clothnlotda. ffi I.

fghrllcag{6' 6sl. Bcgmltlr f,oolo IT (fI) r DD.f-

t?6r Pb.f-16.
wAl{ilImr G.D.; tgf f . Ulddle Grbrlu hoto@{,tD |nd rdcrr

E lthrffi. IIro. qoll. 57t DD.&e-60r Elt.g-f}

-, 

fgt$. Ocolqtoal orpls'atlc tr thr Cardtr
IocHlat. Ffshaqr- Ilpc. Agil- 5er ID.F6Or ftEfr

2-f9.
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!E Drilnllu!|Ifi or HrIslEUnI'tE If IE Sffi[
ffiBAI]8

tt D.I,. Ferac

ffi of Ioolo;fr Tlatslr Intrcrftil rf ;|llfr3tn

uD to thl preat tlrtt ro rttrrrts Etr blt ri' tc

ostorn tb. ca"t?$tc ril Flrttubllr of t'!r rlts trle-
tffia g.qqDr lr tho lrri3s rctbcra hn-t"rpflnr rf'tHD
rrl tlorloryD rellr lrr bril 31r d 3h. l|ffi
I sr sbl,mcilrrl of .Ftarlh (clrr:t, l*5) d 8nc lfr|:r
(Ofnrf. l9A$ r Ih- (19s5) baa llcrrnrd thr b'fottulln
ftnr of tbr ret &Brrotlc qfcr EC tS rlrttnltl fr
atbr ng,5 a;ncD tb prult l!.fd rffi |f tb. blo-
thor"tm of thr rnn$an occnr brr h6 dGrtrn tr th
hopthrtlil.lrfrocrcrqrbrCrm-totbrr'|rlttil
rh!,!a tbtGo ftEr rcFl os'trqrf, ao lGtt rb tlffir tf
qr, of ttr; rEtr;tllr{pff} qDC th. f31r qf tr ffi

ltr pE/|l.}rl 6lr'|cEg |"l th. rctb*l *orr hr H
dtrourcd tn dctrll 6l grallrqr rt .f. (f ghuf .d tE (tgtt) r

Iur ncsatlJr nnffi (f96) bI glvrn a lqgltgt ICr63 of

tlcltttorrlcolrydDil'osD{FOUofth,rEt!.ilCOEr
th.ctrtptffitn of ult tb.rrrdtrlll rbrflrrntc

lolatbulln fIFf,lE hr biln rtnlltcCs dnD'.il lobtElr
;3.r rg..rur iltFllnrrry U vtrtnr oE 3b trot t&r! tlr

sl crpdtr of rlElcdrlg riatll|s tl| 8!nt rFtrr3 of |fnrl

Irrfbol.. l!ffi?our, thr 35a11;G d rn rolljLr d

rpldelbtsot t 6G clttd tIt t!fi ;1E;UVr
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frluebo|lt tb. folloufng dtrauertmr tb6 tdn 'Eonth

l,frloer tg lntffidl to Ftfgl mft to tbt Dgyt of 8on3b

Afftlr rhlob llm sgEth otr ryF.ortlrtrll 3t.l *lIJ tbo

Irgpltmtc nglon Ir rcgrrod m thrt rpt gf Esth nnrrlil
!f,lth 4, lr39g.r tggftbr6r rttb thr rdtrcct leludl drcltDril'{prr

ht rnlndlag t[. Pelnr Pobrulrr

fu Sothcro dtrtrlhtlo of nlc srqDr

lr orlrtr rlldlfr
1'hc B56t61tlo rtrb of tbr 4ldlda 1r rclrttwlt rtrbtr;

tbt ggg f66l thG nct part bcLtrg olcultt 6rflsd. lort

rlpflq1; gtnora r5t rtdclt dlrtnthttal. Onft tbtcc E3mtq
andSveilf,r;phc motttf.a g6tar ffi (rnatlrffr) d

i

Ibrogtstrffr (f,m soflrnd) .rc lnrnon |l 3b. rotm@
.[ rtdmt5rcld Seffi 1l @ *rlsb o6trln 1g6te!r

Inrtslt !$ ctruot6i thc cgrth'tn etttrlbuttn of tb|| Enlr tr

tbora oe Elatr rc(III. rost Chlrtf,otr e;rolca hflf &lt I

urrtGl u.t$rnctrto end gG€rqDfls rqlr ril tbry rGr rcf

coGoall fn|rd !.n tbo ltrtGr.ttdd tBl. gr dE, Dcft d

Elnallt la rcnr|rhrbts 1l thrt 13 r]|eil ffi antlrut 'brfmtlr
GA tgmnlr to f,rr B.alild aail tb. ohrttrr latsdr' rttillrr

srrpgcltI thr6 Qhf*rlqtq arl;trcr rbllr ltrtr lcdld brn trur

oar epoolrs of rlmbtlirl rtrtua, gr ftryAInIll IS;lg; If

bom tFil Jrr lr*"ad||r, riltto tro rFclor, sl $I*n lffi'8
d g. Grlnalrfft rbrlr oocutr rr lb. rrycllnlo rt3!lm.

Abl itgF 1r EfDoE l,n fltsctlo 1$r rd br mt lr tft bffi
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Southern occlnr, shwlng dlrtrlbutlon of ths getmr

9llrllgrlg.



SOUTHERN OCEANS,
SHOW ING DISTRIBUTION

GENUS Chiridota

. lOOo mllcs '

...-..,..---IBOO mctres dePth

KEY

t C. rrgrtta

A c. magna

O c. grgas

O C. mortenscnr

O C. carnlcycnsis
(D C. n igra

C C- mareneelleri

tr c plsanii

v c. fernanctensis

Kerguelen .tr": {
i:""" "" 

"" " 
'

jO:

.""'- Frozets
':....: 1

i0-iPr Eoward f s.1Y-

.'"'oi Bouvet Is.

S' Orknev fs:' oo
0-

ot ""

S. G eo rg i .i..-*T. 
:.. 

-..,

N.w
" Zealand



-379-
dGorlbco frm Smtb Affi,e s qt of th trlldr bctnre Emt[
Ocorglr ed Rrqgrnfro trrrblgtll. In tba f,G'thcrn EflI|DIFG,
tbc gcEt Ir rllnp,r6,stad off Jepen, Il;frll, Alrrtr, &rnld,
|n tb outf of, ralco, aff rst Attloe, bct U fu tb
gfcetcrt mbc of rBrofro er. rumt 1l tbr ffiflo,
A lrptlc doalmtf,. esrolcsr Q. qbrrhof+ vr rrrrrn*rlhrr Ir
Inoln tloc tbc ltX,mtlo Grrr

tu alrstllhrtlc of ghf4llotl te sl,o*f Drrfllrl.t F
tbrt of troqhqeohr r rnill |lnrrr, ontel,alry tG spolcr
tlbruf aBcclc fi'qrl tl Jqlm, orc tl th ldlterrtca Er,
ad the ralndc. r$r of rqrtbla Otrtr{hBf*" r rbcf tl
Pletr FDLTY, All of tha srpolc rr of, rrrtetst C dletrthtil.o.
lhncc lBcalc cDGTErr t! Anrtral,lr (Cl*f, f 916), rLt[ ;; 06,

thcoG rlco Gra la lamatr (nrru, f 96e), ril rrildl br
tro t!FB!Ga, of rt!,Gh oG., @ (nrrtery art||llr rnill
to taogumlrl lalmd (roc D.I?4). Oe. rlrclccr Ia nraruqrr
(farm) ls knoc firc ttr xlgpltefc 4gI*3 lt tr d ra-
alllcrblc intar.ast barc thrt gr qrtrlrur BIDrrFs to b rct
otoaclf rol"etal to Ir Cq?ilfryrf (Pr*a) t1l6 Ia E311,;6.
ro ltqFhdotq clpsles enf knorl frm gstb t*ttor, aor CDr
th. Lel.cndla bctrcm gonrtb Oortlr id f,rltmlo tiltslrr.

ofiatdctrtlsn of, tb 6trtFlbtil,o of th tro 1um l|rp
ruccit aborc fqptr cneulry ilto tb.tr. pcctD[ ga af ortflr.
lbr date gu88rtt tbrt c[trldotl rfioor 1r tb I,Sffi
nrglm. ;brnr tbc grrrt at oclmtntla of ltt rrnd,a !ir.
fFfl thlr rrfn t'[r gGEr har @ rll.'rd mtffirb t*
ilelmr ed rla tb Almtlrns 3o Alestr. Itgs3tn tOrnfD tbr
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shwlng dtstrtbutlon of the gcnusSouthern oecant,

troehodota.



SOUTHERN OCEANS,
SHOWING DISTRIBUTION

GENU S Trsshsdgta

, IOOO miles ':

' '... tEOO mctrcs depth. :

x EY. ...

e T. '''a"utat.It T. alleni
O T roebuclri

I t ounedtnanris

A T. cenoyi

I t purpurer

Kerguelen
-t.-

..f':
i....! :c,1s."1"

:iijp^ ean"rd rs

Ncw
Zcelend

Antarct i ce
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Atotlo ocre ;f,Ld 1ttlolnnrbb/ hrcc rstabltrbod thc gam il:?
Olcostd. 81readfng ewthra.d tn tb lCtolPrctflo, tb fIE
hrs sllacrrtcl ln .lwtr.alta ffid t{rr Eaalad, rt lr of gsrrt
latoort thrt orf clrc!.cc of Qhlqttlg?f la ttm 61$rasfi of
tba lrgrl.trnto Fotlilr ucl17 $. Sgtlffr?rl (Ffirtrl.r) rbft br
brc ncs€c0 fru Er.d,l (uotcbma, f 94il. lbIt anggrtr E
altct aaectty cqllrnblc xntt*a d rlenttc to tbt rau$al
fc thr rrtsroLc Arlqttghastrr (F€il,!, f96a). m tho rrrt
omt of thc lmrterr, no ehfrl4gtr agcslca mr lnoil fril b,rtma

'ilEan }rrnadcl rd 4?Pa9l,tr. (oarou-'r (f $rl)). It thrctbn
ttGll lrobabla thct tbr sagclloto elruola Sr plrnlt nd gl
treqtncfhllt taF dcrlvad aot flor th rortb Et ffi tb nrt,
d probrbl; fr.n ^f.ntrrahrla, thrru& th r5ffit of tb rrtp
rt.dt-erlfB.

Trpqiloiletrr rlrol tllgrrFa to hrn rrtar lr tb ltloFctr
P|cl,ftc ad rlurrc nctb to Jrtn (thrc. rrclr) d n'rtt to
lmtrnblle. |r tb gau 1r utaon trol th .s'tor rDct 

I

Iflr thc rlnglc lagcllats clptr Ir lry3trr It t, frrrDrblr 
I

I

thct tht! lpc{tlcg trc cmtrtHd 3o tbr rrgrlfnlc fmr lr I

Iluctrrlmla. thc Drrswt of r rtqgtrc eprotar & rmltil (aru) 
l

!n th! Iclttcrpcs ladloata tbt thls tm .At brrc br I

I

ildrorrred tlurtag tb crlrtcm of tbr !ctU! Sil Il teS 
I

8fl.tfst ttnil, ral 13 TFrtr rrt br FCs{d ll r rtet[n 
I

rcltstr (marlr rh, f gSt). 
I

IIolh tfqbodqte eld AhlEllote bnu dtbr bca rnucdtl, 
I

Itn solsterng tbc lalads I! tb toth Atl"dte rd Hlto 0orol
I

I

I
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otl. tbcy ryr rcvsr brue arrlGd tharo.
taq4losrtrs muta;lns etebt Btr13olo, d rblcb Uury a;l

Inom f!8 Attst'Eallrl, f,su ane lnffi &:3n lglmoclrr ail th;
rnetnfng rDcslsB" .Ia ggEtcqtul Ldrtg, ts rldcllM 1a

rsrtbmnooaut (e+o plrb)fiXy). rtt oan be roa, Sj aCSr
rmgt! S* tbG lrgellnta nrgtm tbroqgf to f,rugrctilr rt
ta M tlr Anttttton. lttriba3 (fgon b.3 arcrffff I
He;sllan cpcGlcr of Feaq[Rmrq thlob tc ru4r olorol5r 1;btd
30 Xr Eqt#Bq. Al rltih th. gcDatr {llnueqci rbour, ffi
ht! pobrblv ertarn ltl th{D lrlmtrn ryror, rlrleil rctL
to ltultrrlllir Ed cmtnthtd g mqffi to tbr rtrlldf
ncgtoar tbuor tbts anotcr br etllu! to tb grg.thrra ;lrulp
Daler laleadc. Tbc pntofir of @ tr f,mtl fr
danbtlcas rrplloeblc Er tho vtrn of futr. ClFf (f$lr So
nogrrde thc Hauatlen cobtnodglrrl fmr o .r.. a rttmtrit
DorPhtilraf rldoFllrctfte tleuta tr fr|lb | ffiu of ccrumt
tfPrr bevc bconc loeally nodtftd ro er to fm Gtodo
t;nolclG.

of thc corrthcrn land.++sGt, fnstr.ralle haa Er fa. tbc
larSc€t fetne of ellodsus holotburtusn for bGrc l2 gpq3lr d
lo rpclr rs! bm (otet, r9o?l clrrt, f gq6). H rrllm!
aqrpctr *h. tilGr sd clgD,t rlpotc (fEr of tber qrrtr
er'r of tbe gsuf Shlelso!!). tb nr8rlhro rrtlc E fre
Itmrr Nil flrr rpo|rl. SGth ltllae hrr tro Imrtl rd tnr
rpostat.

llr of the tor zralild rpodtd gamrr (cncpt tb rrolllrr
motrtrlo gocur fictctcrrur) rr rbarril ,rtb lFtrelho rtl
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I|8rUl,6Ic 8lrr'r eill rbrd rlt! fnturtlr, 1p (rf* glr
Tnfscn) rltL lc scdd. !!r b Ectt ffilrr rilflf
Iwr ffi rd Fqtlrqnli r1lr rlcr fr31a 16e
r|rltilllar ht rtr &o: frr tbc otbE radba ffi*

fl tr oo!ild 3brt rtl thc lffi fr ttr.ffiHrn
m brr tnlld M rhfcb rlsf lrt31rfit fG1r;1 f1rc
tb f$o{r|0DDEtf|o lqln tbc lnrtel of ra61r 6t rff gf
thc rpodrd 8prilr tntc tb. rgothca €.u rr DroD$tst frrlltr
Anrtcrlla, rr rllurnd fc rtooolilr qr rrtl (t3set t1a
trlqtrr| Cetr" *'b bltf,? d tbr rllo.Ifd fcr rry j; lntfbil
r follor.

fi)dfC Iffi qFd rlr ltlanlr to er|ulllr t|lr tb
lorttr rd rDColrtnl thctt. rory Esltfst rd 111pppt tln
tbnc of tbcr giitrrFr hrr erhor cnrcil tbc h Il tr
frn Zr.Lu!, rbur t'bg htrrs tprotrtdt to r lrr+tcl' trr lrul
dqSrrrr tqn rDGtG lmtntnDg er fc} rmth r| ttr ||db|'n
trldr of rcr $cerpc Gd rrqsrilr rtlod. tlr tb trrr
arlad rqlm rcc gncrqr hrw rtdatgT rrrdrl tL IIIllIt.
ngtan. rto4Cgtf rd ,cHr{fgtf.r lrll ffi tr trtnalfr
rd Ic 8|rl^adt Gd bcac [r fGEncr r$r to g1561r I ttlr
!m orcelng, rcrrr eprror3l1r rlro cr1rbb cf lqilrilrf
3hl rnab lqm Jffiqt fi.il Xrr g61d to to6f fglbrr
rlnr prlrtal tprl,€ oc@ rt Dott cdr. ttFr$rrrE, r;!oe tr
r'tIrF{Et .l l! Autrrllr tsr tbrrr rpctn (AlrtrrGn} ht lr
ubm flm f.r lG.lad, f. ffi 11 tb lrylffxlt
to8tm ud (tD rrurral gorths!! rrrmrlr, on tbG r;tl|ilt rfllE{d
Df tb grftFr fdocgtr rd cb{Itdotr; tt qplpuf llbft flri
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ffialryrur rlll rrchdl1 br Clelorcd tn ttrf ;r lrrlra
rTlnr Ir'Ht Imrr IDn 1l mrtmilr It r lnt rnEdr
tl f,rr trtmd ilo ret;sprc to lfrc clDtrfrf tlr ffi
cwlng. rrns tbcr lll !gnrt|' ofF+lrrmc lnIITrTt-f,
qrrq0t' eFttrrrqq, rratgpnrryhr pctnhrt+ rnn

rt tr tailw fhrt trilr Sfrlad brr bn of rrrt
lrfrctmee |r I co*nt$or to tbr {lodm ttr - fI
rgrlrnlc ryln ril tb .ntbn lrldr.

2t Orfc llfl0cbtretlfr

Irl rryllf*blFst snm, iil*mor (r.L] dffi
ut ooarploum tl tb tbrllsur-ltrl fanm oC rlt Er;tsr
Eqlgt[urrf Ir Srqrlcryolttr] rd eooOdr @ $
rlmlca' Drtabu (f950) bs bgnn e rrdrl,e I tflr ?Gf
frEgr gG@r Fc tbG llrltosor of thr lpnsct dirsngln tha

Sarclo ru &fgttglt! le rpfryre .il! lr3o. EplqF'Ir fr
mPtolelft rcll FqrF ratct ln tbr hlflo Ore. frtilllr
tnPpcto tO rlrclrr of th; trelr m etrlf or eprlr. Ir
ffi trr Ir xtor fm thr rcth ccrt of lntrllr
(58-35Q8.). Xo rDilt s flqr lron t!il finrr (&fqtbol)f
Doopltr tS mlt lilll, Iila Efir frldl (S.) bs rt lrr}
rlr rFctrc. t rtpgirr aprlcr, ![ nglrlrfq ffi'L
lcot tlc rctbrsart tcldSS%*). rftmg ffi
ns rpcolar rDO rt ft ffirf tbil fa*blf frlrt cr ttr
Irffi*;, thry rrrt b r$lrht to ocrilr ltrr, Drrtld[E
tbc ronr rldrfprd Pntfll ffi rsb rr [a ltar tnfrr



PT.ilE TXXV

Southrrn ocolnlr ehwtng dlstrlbutlm of the Son ra

la?nl,ggvrug end Elolldlolle.



SOUTHERN OCEANS,
SHOW ING D ISTR I BUT ION OF

1. Teeruggylru.s

2. Psolid iella

, 1OOO mlles '

....--1BOO metres d"ptt 
:'

KEY

T. australianus

T. cidaridts

T. hetcrosigmus

T. contortug

F nigra
P adhaercns

P spectabilis
P mollis

Kcrg ueten ..Is:"'ib'.. i..lt""o
l:"""""""-"'

6.otin" Edward f s

t
A
o
c
o
o
rt
V

Macquarie fs.?

,^r.,")
io: Bouvet Is
'v--

S. OrhneY f s:',o.o 
..

a '.,'
o

: . e lJuan'.'.'Fernandez
t<

A ustralia

A ntarctica

S. America

r'atrtanc'T.s g
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[. 4*tfc (Ioilbf) rd & crt (ilqpr). rEril s*t
l!|Flcr. Dclcbn b Crrcrlbd rlnbe ocrer{f rr tr rrll
.. ffil brt nooc r$r bor aadh of Smt tft

!b lttrllsfc rq,fil rrDnrtr no rlrlr qf @
lr ltr nctrra ryIilq ht to tb nt, Ir@
sat{.r br bm dm.tDrf frr EEtr SEr, c!r*fr" tt r
btite of tot

lFsrntlt tb tGc Srotl$lr |r lsdt 1-l fr lrttlfr
hlsbr tbs t5q!. lbtr rpblterel flsgrr lr rot uiluerrilf
rDDltorbLr for 1r rc3b ltFrn tbr rrrr rr tb rrtt sI !th-
tl orr of celi trlrt|t rlrrt rrt|lf (% gtlr rC,
tffolr ftil tbr rntFnrf rUrrd C lffntfda tr tia fnrnrfr
ltr llril'ttq futc te rrtocsft tffiL !ilrr*b ttr
DilIm sf fr urtm|lTr rt r ldlbnr d 5Oo8. Ir rcril;;fl
!r'ntfit dr rb rr;t rrFIIraL oort ut roclsll F n
mrkc{ f!'orlrg tdllld Gcrotl *Irt ctlor gr l. rf1;j
!oq8" (nmr 196o). tb. rmthrt! fr!il[ u rccfl ffiur
h.s I ret^sb tutlrer il lbc trittsld Erltr Ia fiiilfe
{qp" 1l rrlrrr@l' a rrrclc rbrch ca tolsffa ru fff
@ tblo otbc {pf*hrlr rfrclr. ffir trfrcfrr
tolrurraoe lg rbo sttblt ll $r r r9ntr sf tttrton, rn[l
S. norFile.

13 lr nroDrhff brsmr nq[tqnq$ Clrplrra e ffi
for rrlnr.rrt il thrt ltr dtrtr{,Dnttc ll tlr rdun ilrrr.
hle rct frcr lrflnlrf [r tb rrrtatif-t|:r'rqfr ltr lr bl
qrrtl routhn* to I rcrrlac frfrcr cGf th fslr bilp
lttr.o, thr gtat rlpota tl mrb rortlrra rrrr brll fal{rt
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eeoh osr flil thc ralrv'ant DoplrSlma ltil* ldlrteit
tbo north.

th. genrtr Qtf*qpar llb Eerfflqfitu t! rtdc-ryfqe |'a

tbc trqrtoe but catd,n frcr spclcr (rffrerlnt.ft t5), In
Ert ttt}lcra $. f4}oupaoFq Brdt tr llord rt lcaDil,(pe tt
to fU' ao tftot brrr boG rroor{cC t}il ttr3hc rdh,
dthoqdh rnothttp mbc of tb cr. hflt; nqjHrhep
ainrtne (crct) rlD dtgoil,t tl I ltclchl[ frn llrt ldr
(5598,) r ma! Sbrt ;rpotco rrqgcg to crrr n8clhc (55t.1 .
In aurtraltal tc?a apnlca of sttsoaq uilr ItoG (Olrt, t$t6),
d rbtgh tbFo.r g. nlltr (nrttn), gr }u4rlnr rr.rr rr|l gr
rerl?8rtq Salpr sgtur almg emtbart lrratrqrlln cilrtr, llr
rcllrr 1r rtdcrrrd t! emthar tatrallar ad bs eln ba
lccordcd f;ril trmrnlt (ctant, fS$; Etobra, r96e). Tbc

l^attcr specloe regrs tb cntlnc Xa gcalsnd coatt, ro ftr'
g6rtb as Fsvc*rr Btratt (&6-$709. ).

r,tlorrg ( f67&) desr{,bdr Er fFcr[ rbor r rsrllU 3trn r
ilPatagGlen. Cla.I (tme1 ;io of tbl oplnloa tbet tb|r trolrr
le uar€*nteaDLel ht Dclcilmru (tSllr f95S) c6ods tbrt tb.
clpolae ls valldr Blrolng lt fD I dltttnot gnur fq$'fffil
bcw'cr, t[orc la gttU .G dqrbt tc 3o rhotbcr thlr rpd,c
oo€il'ilB lI tbc Irgtll^olG rrgton. 8ba Afl^lSGt ooltrrtilnt
arrt,oil mt E thc fqil Sootrttr !rycdl3to to Sfithrn Gbllr
f 95E-9 CIll.O 3o rorcd clr gttoboDoalllr (rrr 3r. 9 ).

Tbc dlatr"thtton prtt*u of g!lg!gE, rd rofetmll rrl
cloee$r alnllar, rfthoush stfdrqq rlrlFarpo to tolmtr I
gncatm rtrgo of taDcratunc the @. Ibs tcnr
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do rot omtr'ihtc gFrltlt to tbc fuaer of thr rmtffi
oscrnr, al3ho'qdb "lulttod$ 

thcy rrlt aarrptoumo lr tb
ahrl,lo; ratcr fmr of lrrgp san of thc Astlrrllr lctl
ta ?orrc tltrrlt, gpGclca d 8tt*bnms ard Eq!.ltEfr oDtf

folrEd tbc lnII of, hololhurl^nr oollrcteC W th ffi
tlrhfrit.

rfthffigb Eglghlro qet4t 1r rpFfi{rtft I ffintlw of

tbr rstllrllfl fmr, thc rstdlcr of thc rs'utbctn rrtl&-
dtrotre rpDcrrl| to Dc drrtmf fru trrFEtF lortbcrn ngfur ril
not frc othgr rot*brn lnd..mlt.

5. 6r. Daarooilrotldr

3Er far th lertrat .il rct dlvarr ;roqD d blottGtrr
rtit thc ddFsbtrotrs. fbo[r rF f,omd 1l rll ttrlr d tlr|,
Fcqr: in gpmt dcl*ha. For thr nat p$tr luatcrs ttrft rt
iballo+{rttr foryn' lhg te:y alr of thc tH} rd tbo

pcr?fcrlag alratmetlog of cn trn pal'dr ra r*buttrl
atufr of, tbc {ltatrthrttm of, tha Cdlchlrdnr ht |ltrr
arelfalr of thc CrrdrmblFo0c fmnr of tbr ron0bm ldl-
rffiB€ !a gtrar ltc cluslflortlon ht$t r1ll.rya! tr tb|f act

mt on 8D.369-3?1.

ftthts tbc frlll holtillrr el! lrcil,nalril grfrFl rDfDf

FEro*gElgIIra arr rrrprl!.catcil ll th. coutbra 608r t'b
follcfg llat omfrttc; thr genrr (rltb Su otr rndl lD

;lrorr1j) of FrottCr. bm fror thr lrealc tSbG fsl-
csf6s
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l. tuetnl,lr (frufuofry famnfrlf FeQlqn (2)r !;illlf,lf

(3r rp;srblr b) r sEltm (f ).
2. Emtb afrtat &lelu (t); F+rl4ftl ( r).
5" f,cr ;crlmir Pqglqi (f ), Em0E$I{ (nsn$ffd.
[. rrcr[ato rcstq Eqlgl. (a)r rqBFflmslt] (f],

Pqql$rq ( ?) r rfionQgtr{lqf (r ).
5. rrtrFcttsa ProlFe (5), kr,gfiInlngfq (l)r nilIillq

(6).

fttorottcr tr notabh f,m tho lrrBc dm of lrdf&
(f3 gIEatGe) ltllFt|latdl la ltt f,;'ar. Iat of thr lBtisctts
nrollda illr of rmtrtotdl d btDlffilo, rnqr3 preM
qgtllqtlcrq (Ihlllgrf) iltot rngt! f,rn rnturttss rn0 ttc
IrgB1hnfo r.cglm to lrqnrrtc fald (rc Dr 160), ild Fr I
IrtIyrctr*to rngp of 55-1o8O Etlra. Ib. frlll .r l *olar
bmrucr, ttor I 

"cJf 
rldr dts&:thrtlon fbc frolllr sl

vtr*uelll eocmt*lr rnlnal^e, nd I hf$ prFcfttrgr sf tta
emtbcra ipcctGs hrs dtnrst arrclotrrntt ogo{nruGft t$r
vegllt$r la tlloCuor!.

lbo fnllf Elrccffi,Idr. rutdnr tro Smrrr q+Hner

thfmq anat plnsqf*lwlrr botL of *Iob anqr ro far ffi Cft
fior Hcr tmlmdtS ht frcbebll thry a!! not rctrltctdf ie la;
Ecelsud. lrnt Mec, eeutril,dng tbr slnglr itftob
tfplo gre P,amsnqlf,, ls ItoG mft fln @

fh. fettf rylfogbortdr ie rcll r.IFcGtd fr thr
routhotm GcaE, cspoolallt tD .lrrrlralte, rbrc rlsbt Smr
arG tDm. thc follorlng llat onqnlac! thc gpcrre (tltb
robara at epota ln E"s!cts) of srl"lelbor'l.Cr Eill fIil



PLA,rts XEffI

rbwing dlgtrlbutlon of the gcnurSouthcrn oceanr,

@.
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.oi
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tbo LaryPr gmtbag teld'rroat1s!

f . Aurt1rtllj (tmldfry Tamte) r rt{l,lfonhqgr (b)r

Philrqllf (e)r il?gtFctjldrpn (rlr Lluotqnqn (a)' flIoIq (f)r
[rrstmqlr (f )r HtEJshrnqc (r).

pr Bortb $?teft Hatqscra (r)r flgdtE (tlr ffi (r).

]. Frr sorlnds W (2), PGtdrqtflF (r).
It nrgrXl,Gtc rqtonr P,Fat{trEr (r ).
5. ^eahFotlear U{!ryfffiI$ (1}.

ttrg$Hqnrol+ 6,rmctnr (Dmry rd Ernilr] Ir smrr tr
tbr fmnar of lrl Sral,cd ad Arsttd,is, ht affi ffil thlt
epatol, a.o otlsrr crc rrdcll dtrtrtHd. En$qlFf tr
rrlnrcccntcd t! rntsottor, Sgntb .lfrfoa tnd artrall+ ht le
ao ftr uilaon f,ril tln tralea!, rha.r lt ray h ersl||| tc
ocollrr 8telur crtdatlgr rFiolc tl tha frdoF fct-Prl,fllr Sru
It hil Fpmd to lnrtralte ad gnth Atlloa.

fhc futly S€lrr.odeottltder lr not frorB ffi qf
rmthsla l"r*l.agscs ln tbr bl8tsor l'atttrrdr.) ht ta rprrafrll
bgr fqrr gctnrra ln lrutraltr rd gmtb .lf,l.loe. Ilb. fsllorlry
ltgt sar{rl-e3s tbr gpruqr (ilth uDrm of rp*lcc tB Fr!!.m}
of Sols.oCmtl/ltdec bon frlog th. eathcrrr lrd{lE|[t

t. turtraltrr Sf8mugtdr (f), @ (lrlr nnffiEol
(r), F*qlethrma (f ).

z. Bmth Aftplorr i'frcrryiltq (l) r Clrcet{pse (l}r
gbsbt4?lrr (r), ilco.tbq (r).

3. tf, Bcaladl Xm.
It. Iqollral,o rcgtsnr lfuDr

5. Aatrrgttoe: lls'
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Glgrly tbl; g;ffiD cq1pl,rer n fdt r$tHrtfir furt

for ill of tho rD3l16 llon lE lnrtllrttr r$r cenfl,nsd to tbr

ca;t comt rurth of Sydlorllt) d tb trct eort n'rth of E!*t

Bqr. thlr ta rgln$antlt anotbar lrls4osl'rFrttfte rs;aDlfpr

ffi rttt I lnr DEgG of trngsetnrr telersc tb8 oGbcr

fadmoblr"oto gFoqllc,

f63 ftdlt Cup5:lldm, 3bc ferfpt |! 3hc OEiItr Deo-
chtrotldc, t; rcfnmtc{ qlllrl! all rontbatl !d'tnr|G
fbo f,oltg;frg llrt cqffl.c thc Bcclr (rlth ffirFr o(

rtrataa la 6'acfctr) of Cnusttdr tH'|r f$a tb. Dilfb|[ll

@t
l. trrtnrf,lrr tetlpgpdr (4)r Sptprtr (t)r .

ffi (f)rrffiIctrlru (r)r@ tt)rnm;flf.
mtue (f)n rqntoprntgqlii (f)r E3lSgE$ (.@ (9)r

rffiqojg (flr Drgrsgo.lgobrr:rn (f)r rt.?lnplmb$rF Fim
typlo)l gflqllqplq (r), PgollqDllr (f)r grtttW (rc'tvlrL
@ (5)',Efqc(rr).

i. $mtb rffiorr caeilrllo (f )r WE (2). lIrdft-
Srw (f )r gilFgqrnnq (f)r #sIE (r)"ItE!hS (elr

tl*tqFlq (r).
5. Ior Errledr mtrbfgnbr (f ) r lcpauryffr ({) r

iloHdt?JLlg (rlr starcoc-sr (f)r ffi (tlr osn (*).
b. Etcthalo 4glmc 4Fn|lllr (motfilr)r !4tafr

(umotunrlolr o,IrnodntXli (rlr llonF-qgqFr (f lr atrq?oaqFr (Ilr
t?qnmEnnlt (e), FrotlFtrfln (r],

5. rltar.otlcr: Fnqgh (5)r gldailt!{fr (f}r rtrrllt
csF+ (moEeto)r Brqg,qqprr (Dr {ltrurqilaq (r}r rrltHr
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}t[qtg (f], it,E!,l.ets" (a).

AE t$rllr bG tba b'.tt develolnd GUcnursrtld frua" rlt$
f6 gaffir 8d tg o.rolrs, rho Ril alail.mo fmr ts alorrllr
rrlrtd to thrt ef tatrqltr, for thner of tbr tor gralnC

Iffi.| aFt rhrel rltb .fiilt8rllrr rd ln 3E cs. of m
crt t rtnglc rhrcr! rprclca Er ffi (nndr ail fiIn6r)
|r llrolnd.

Crurt{f an.rcnmlld gmna st ul&tlf d!,fiil.thGctt ln tbr
mthccn DGFrEr crd thctr dltatleh*Io Lr Dra1rtrEr t111
rhtcrct rlGb tb etd sf tbc pst'-qrlfilrdrlfl. rylltfclri
(Pbtc uxT) lr rrrtrfstc! to tbc oe$bg! oocr rd tr d
crHrl'r d!,stil,urnt1m" lltilhIBhtffi (rrats scx[lt), rlltt
tbnc f16s1* le lrr lrreladr trn ta tb u*rlln|g rgc (e
of rbtob ta alao tsrora froi craban f,Gnd, Ant G!ttor), rd !n.
sptotGt rt f,mgucl,a le anotbar ctrorydlr epollee lbffir ,

Elltrtilrr taStthrt! tttb ctnh o0hc" cfrqlolllr fol ;r ltt+.tdlrttr
cl€€n$ln d Sgggn anr fras€nsly filEl lnbrbtrt4 rbr
fr'c$. aad hotJfotl of blm atg.e. ghg l"*ryI ndar d
holottuntam oollaotual frmt gggp-gemtlnf; fds rd botlGrltt
Er tbc Rwul $octc$ F,rlrdtttou to ttoutharu Ohtlr Imldd tbr
SuEflr 03rr*o{rrnat qfrdrilactrlr ld ffi

l gmt ccb s IHSIS (-@, ttilt ttil
Influillar terballr nd Scrth A$leq, bes u. Mffi
dl€tr'Lhrtlcl (Elatc ngmr) Gl hrs ovlirl3tr rct ls n
Eocl thF cttcrr of tlt retpdsl.dlrlftr Slrlln. ruIl rtlr
@ arf Cladl&ilFE.

tt lc Grtdmt tbrt, ;lth th csGt$,oc utrts tb rlt'



Southcrn oeorarr rhrlng dlgtrtbrutton of thr grq*t

Pontlcia.
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"9;er, eOward Is.

KEY

P robustoictcs

P m lnuta

P quadrhngularis

P cucumls

P tuberculose
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;re&{piff bs }fryd t !ry @Dd lr.ffr t|r
Eafitna of rllrtntbntloa of mtffi drfruhtrotrt. I|lr sll
d sfgfn f€F lnt tfiorr tr Ern fsr fdrtanlartrs rilAqfl
ftsFI d fgt$pggnill'r oto prdoltnn$t feftrrrrt-hltb
tHn Gt {fiarfore lu{rcusbft c&lrrtc| tr thlr rqfqr

q.OrdlcWtlir

fh3 f,nllt Tpllothrtldgc cqpLgt nd.n!,|r OoqD'.oou lbsr
rbt fstly YrE@llldr| 1r caftnd to 3bl lHtsl.rUt*rolCl/C
sr6los:r lbllc tbr DlsFls.llrtlr. rFr cmflrn to lmtl 'Sthr

5' OrtlG lcffnAtda

18 nrt DlDdtCt ra'l Crrft *rtc. fcrrt tlc1r ftf rtffilgr
dlct!'fSfadr lhr rl;stf gffir lrm t-Is tbc rtfm
fu (nUaur of rlrolcr ln butltrl GE lr ffifn

r, Arrrtnlrr (lrfncfag lrrlldl l?fpd& (!)r ?.|;E
s{Pggg (b}' I$t[S (2]'

2r Smth ,lfi.err ltr
5, Hn Soeladr f,o*n,flr (5, pilelbft h) r qrtri?HflFl

(4r FIrilq+nq+g (f ) r ,E!c.tq#[fl (r).
b. raspllrnlo rrgtmr lqfst{+r (I) r fs.Wflry (f] r

Sril{Fnlr (f).
5. Artrypttoer nalnd$ (f),
Y*z llttb asplt"ag d tbc brttrnf mr ht brG onrtrf

mt off Smth tlbtca cd Autrallr, drC cmrrgumt$ th gmr
rsr rGoqrrCal. trsrttrolre, lt te prohble thrt tbc rilfdlJ
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fEl of thooo rnrc rlll rrrnhdft b fffi to 6rrf tbrt
otr Lt Srrldlr tlt arD.dtttm r$r $tlrtr It nc
IIUrlyr tn rla of tbt tron illat*tHlil of 3br 3;q1;; t[S
rcl$Ifi rlll br fd G? Omtb f*tlfoel tndrd, tbr uthr

. rut ISIn Ocas qmrta I rtob mlOdld thn; o Ir In
drmtilt ll E f,ocil* d Tmqr (lP5)r d ffi tbr
* rlplte or'.rha.' t' tb r!ilril oonsr

l'b rtqglo ro$Std lrm IIE rqtocttlr tr lrfqtfl$
otrlttfql (?hnf)r illoh tE rt"ac ffi tlalr E.rIG.I d
rntDrc 8iltb ru,or, uat tr elso ;ttlcprrd tr tb. prtfta
oBcG, h$q$fqr SflgnrLs (r,rllr) tr I clnn-Prlfla
alnlatr s rrroae dlrourerd ctecrhan (mrc, 1965).

D. nclrtlmhlp of tbr trar of 3bc raffii
f,mil.illI

f. .rtrullr
fbal tr llttb te dn to tbr tlborqgb iltroutc 3llr

f olrt (t$f)r rurt tbd Frll (rgh$r fg't) hr cmi.rrrr
tbrt r nnb olccr phtlonlllr rrtrtr brtn6 tb hr oC

rulttrullr 4 trrr Errlnl b clnt (tff) rrrlErcrce frtrllr
hil crr.rlt i]rtrd ltr f@r f,Fr th l*lmrrr rtlcr
lrarulr br 15 Irru tolotllsln rpotr; (Afrmr ft6g)r d
thc lmlu fml t! ol.glf ill,Etfit to tbrt of rdhr
l,rtrrltrr fls. rlcru of thr qpolrr sr fffi ot tb rffi
.trtFrlto cst tb; rutnl[ fe rprlgl trGl mrtlrf,r
Et E Elohr (lg6a). ttro of tboer rrlnrrat tpnl rfrr
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Ilm fril rmthrn Aurtrrllr, ;htb '.l.anothei r. 1c Fail,|lfril.ft
ff4.n!ili Eloffi, trr tlcmt lr tba *Urlr
frtar rtletcdl ge Er Rlra rctmra fi.il ra tlrlril.

2. 8Sb tltor
cllrr (r*\ t9rllrr r9a6), rcrtcce (f 9II)r rlrlcre

(tgt$) rd 8tcllhso (f$S) bnrc anffreo m*cqmptlf
rffilalttro of tbc 8mttr lf,lloa rblnad*rn fen, tbc

holoth.ts brr-rg ctffitsGd f cls.r ({ge!} rd D|trbrill
(t*A)" O tbc b$Ir of thr artf$r rhttlorut r €*tnaCu
fmr, Lt rae rplrnnt tht th. f,mur tncldr . lrGtr
pcromtr8r of dato epaolce, d rr rtrut rylrfff lrttl
DGilEnt*. rberrO rlth tb fdsrrrhnrtfll ;{il,ct t{ftt;r
rlt[ an cpolm hdrrg olfrrr rtlfilatt!,c*

tu I bolotDurtn IIEIF fron tr.tr ffib #Fll* lar
tbr tollafqg nrlrttmhlFr cdrlo rpcolt eO (ft)t
rcet-hlfts 4 (tl#)r nsrtbma (tc If,l 8ce euf ldtlm
sGr) S (rld). clrr.r (t*g) ;trtci 3bd ta d tho 2I gdf
AlIlcn rltlolcc socs rlr o tb fnrtrrlfG comt, H br
fmfuildt ltl htr enrrr.g d thr 6mtb lfttor frlr tbom fbnr
bom flc tr3rt rrr! tbrtbc! aoilbr tb firnr of, th$ rrtilc
t.r troptarl to nrbtrqtlsd,, ooltdtlng clEpulntdlt f5
cpl0ochlrotr e3uol,*;1 rat of thr rttrcrp.rd. 8fitb of
ilrtrl; Gfy forr u3ldoohlrotm lrc ttol, ril tp rf tbn,
Ff$attsftf ?lmucq (rr.urlt) ril ft lcnnprlctq (Frn) rm
rlro lao,n flil fnrtnlf& Sonth .llltsr ls drbb fr tb.
D.noltf & ttr epdtd fane, ernb rtdqnrrd grncr rf
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eElftlgtr rnd mqtqFE ar bclng ra Urt urtnil fDil th ryla.
Ib rt'rqctan of tb artrnt Emtb Afl|,ca blothrf"B ffir
lEiltcrtG I 6rry1tr3!.on frrr thG trorth ed cslt. $tq&mron
(l$$) aotc tbrt thr dropr reto (brtfil Ed rlrrrar)
chlmdm fmne d SoatA .f,fptsr rbom 

"crit 
rilsbt Infr-

Protf,lc afflnlttc, tbs fhrHl rlmto bd,se lril"nlf rtlatll
otr orypolltu.,

!. trtr Ecrlrd
lhc nrlrtl@frlpr of tbr nor rrrt,ad ubfiofian fnH

brvr bGc dlrcntcsfo $r rortroa (lgPl5lr Drtl (fghgb, f 9i5r
f 96?) rd Prrra (t96f rd lrprcot ra.t' D. B4O). ro mr
tbrt t ttmlf tr !fffiieqr ba.l. ft 1r r;trOrrt tbt trt
Eillad b e bolotbwta frrne dertrod ohtrf$r tl*il 3b trds-
t ctpnrolfla rqloa, ffi antatalDg tro dalo gffiflr
(EgfgBtaqFrrllr, &grrot*m). tcr fialad Ir rDInFEtft
r{tortst r I cmor to thr faoa d tb. rsrllrllo srgln
rElt brr r*aln! claatr lpr lntnllr, tbr rrnrrl Dorhl
cf, rnttt lrto th. Mh.m orcg rf rd rfpdl! tlrr r
DqFqng[qtr sd Qblqffqtr. PFDrbft !r Crnfmoltrctr gnn'
tElrdtng Efiltdltll! *nd ffi btrr b.r Ct tillfrtrrf
1l I glr:3lrul !fttarrr

t lbc ltlulb nrl;tn
BIsffit tn thlr rat (p"46 ) I Otrcrnrln et tfir rrF

lrttmrhllp of tbt urgrltqlo bolottmlat frrn b b.t tlunr
At the lDclfts lcralr tbo regGtknto fmnr Ir lot cltclt



- 3gS ,D

t|lrkal to thrt of Htr Soelndl ht srrrrl gmn rlt rbtrrf
b[ th. trt lnlrs, er hf rlrsf bta;holn. !b 3m
ebsrrl rttb latffitor rno d laeugacd b€l,or, !b {l8plln|r
nrgts hc trtdntft rler ontrthltoal rlcnese 3o the fbnlrrr
of thc s tr.ornlplnr lslaadsr

5. rntmttor
IIIE (tygl) rtat rr s ..e ns ctba'fcfp ferlrl r$tee

ID thr ;erld oro nntob tbr {ltrr.otlo tl thr rhrtFlr;t3 d ltr
bffislrl"r rld br r.ndtes. Shtt thc fan3 tr @
tr$ecndmt. Of rll thp Gohilsoil@ g!fif1 thc bolafrEl,r
truu 1r tbc lprt Eaom, fiar rlpstg oa th Eoil,othrn'td*
crllastrd !t crcrrl rrsrlrt rrPralltLcr hlc rol r trt hn
DnDltahrt. Of tbr l, blottwtu gfiorr H tom fca
llrt$totlrtl 2 (f#) rna rldlloe ?L rnrfU.rf gE.Gr (H)
(rlt5 tbr mqrttm of lhnqlS4rr dlrmrf rbcr) I sl
rtlrrp!'trilr Eor of tbr brlry cuflnrt ta S raihat eforrrr,

Of tbr S shallr rrtrrr tnt$tttr tprolr, ZS (5# rilr
dtntca l2 (5til el^eo ooona ta soth tllmgIrl 4 ittf) crtu
ln tbc rr8Dllsta rqtml 3 (tldl G atbm rodbrm lrfsfr.

?bc nnomnac of, fow rpclrr bo-tb ta ratnrcttlr d tb.
Irgrllrnto rqlol tr of oonltlrubts losgrqg*rtftrc lsilffit.
Frlf (tg6f , flg.8)r hr. ffi"UlrfC th llfcsrol 3hrrrl
tolcrrue of gO rprslcr of o1lblnrolds rblcb sr frrG frr
;rat rntrtsttaa ad tbr fteilralo qf,c, -n?.ftls
tpr*3 rqr bc glvrn bc.e ef tbs bololilnrrl,Glo Slr|t IIEII]EII
a[fi thr dlrtrl,hrttrsa of rlt bolotlrrlns rroor6rl tta ilf
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Antcrrtfor. tre flnlca, cf+lodmflr rF'FF (Iffi) d
stgrq#$H filn|rrtf (Tcrlll] .!r rmcCcl tln tbr tso
8oi, but thry rril Ir yd rbsn frnn rrt &tarrttcel thrrr
aDcclm nt|rt bonvcr, bc cgtctoC to occur tbnl s thry
rlio offifl tn thc lfgollmlo rqlil d rt Eodb Occ|lrr
thr &o H'stil lrothrrrra Ooa 6 glrE ffifrIII c! eoil$d
ttr Srudnp rt dr (tflra). lhG ftm Atrtr.|,ffito of tb
rlpcla llsttd *rt glottd, ff boda0Cr of tbcil,r Ctetr{b-
utto ttS bU|notrlo rrmgn rmblc allDe-d,crtc tclnrrturr
tolmoc to bc tnGarr.cil. It is t dlatcft ryDrrmt tb.t
flrc egrclsr ilit rtlaelt er?rtburnalr, d thrrf 6 thfic
telrrrtrr | ltngG of tol:nhrrcr bttrl -|lt. ra! fotl. erl[
rDtGtcr shqrld hrlr a tl{r dtrtr.{ffilm, Etl tfite la f|lt
Fllurr to br thc ocri hslu @) ffi
(Fbfllrpl) negpa fru fltcftter rnd tbc rrf,f.fnll rgon
to rssrr*rtr rrlmd, rbltr QrtfodtErr crruinh qt+le{flF
htrr+fit rd WIE6 Fl .ll l|tuftdlrtrilEdr

tb rldrqrrd cpcle dtrcrnrc rhm rtr brrr rlud
tbo rsnffrlls rrgilq fru &triltlcrr or oocrrr*yr Er fffr
rg$rrd rqrtbrrd frn tb. re3ellnro rqf,on to rata tlr
llhratLo fnm, 8btr letter rlts*ttrr rorr Ealrr frIlllr
Sn tb ltrtrl,htl,n sf 3br sw.e cmernd tr cclfa$
ffi Ia rmntlrllV I Gfr$il'tlchr gGEr H !o
rpsrmtrc lr firtuotlse Qr clt ctr rgrtr, Ir grgf,lr
c!^ddrElr tqDFlrcr tro rpctcr, gr offit ril $. ffilr
Frmlngr tln bttcr krm fr'tn wt lf,trlcr. S@, ltlr
tkErtbonrr b nrt of tto Frlurcrortrttrn tn 3b Ifltift

-



Pl4tts Xptvlrr

Dlrtrlbutton aad lnfcrrcd thensl tolgranett of holothrnlan

apoclce uhlch occur both ln tbc ucst lnteretlc rcglon rad

ln tbs tdr3ellanlc reglon.

ti
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EalrXFaFt; bt slt oil .Pcol,..o $. tr+rttatrt 1r |iln

tpm AffilF3tlEf. It rcil ths; 3bg! tb ronorllrl
ntBtc!|ltlo hotetlorlu alls" Ir tbr Hrrr|||ro ffi
rbffit0 'rtha 

bo t|lt*rorcef r. trgtLlnlr rd elffi
rlGmts illsb b;r rtrtaltf tb lu8rs|ilt frtrrr

!il ldbtlr fttrd
?tr f|ur of fl ro,ttnrn lllrnr ra| tf,d,r D{Hil,ffr

oF.13115 ;5lt Otrgppri rlrrrb6 tr *S tst ft fbllffi
Irg'tr 116d (D.zOrlr rdbrln lrilrffi cf ri lrl*l
(n,zos)r tff:Id fela{r (g.az }r r,*Znfr (l.a? ).

!x3 groth ODhry lglGfr llc olrc to Orrbr tdr d
6 tr qng1rfr rll of tbo r1nl,l trfrIr tltl tb. ldl

ffir g1r3 rbsc| rtt[ Aat;13tfcrl thcr talrilI ry b

rytlt tanct "htg! tntncttr'r aror{fn| to In (fgAt}.

Sg6b OmUlr !. Ef tatcnrrt tr thlr o*ctr tb lt

ltcr arlrort r4ildtrtart rFo tb rr3prrsro rerrf,n $o oilH
L6ilr 6 tbr hrtr of f tr lilfpDhfl 3nft|,E f5rtEj to lLn

pt of tbmc l5ril, tt nry bc arrl'iotd thrt tb. botnilfinrtl

*lar of 8f,3b Orf,gf,. tl of llrrl dFlrrtlnr @
Dotil tnffilo rd tl{ptlslc rpclrla @t tAr |4 lrgr
rf;gtr z (r5i) atr rffiIol 5 $qf} rsr Ilil dtr !r tF
tuee elf ffi Iilil d th I'db Offry lrluilrt Sf,$
&m clraberl 17rnrlrl (#r Grr{tntG btf W
rqrgtc d gntfr omdr' Et d srrrf tl rl3 offi tr tlr

ffia Ld ffirr ffi t (6{[) rptrr rrrr cm tr
rntencSlor ril Sstb gsqrglro lbr (f9e$ f St) t|ffrfi Id



oatnlI,r r I llr lrtarcSicr Fff€!.
In pmrfr It rry b rtrtr! tbrl tb 3trtrrtfll'

IrlrnCr trrc bolcthriln fmr rhlsD tFl Ilniy rlrtlr tc
tbr3 of thr ttrfi,rmb rrgton d tt tr nrrrb&tr tES tf,ff
Im ila|,"d i|frutft fi.o- tbr IrlilHr rrfilr
tElmgb tb rotla oC thc rSffi. lblr trldn
tbfr, mb bffir I frt-r{*l-Crrl,f} loloffidn ffir'

ffiit
f r It tl rt0st tbrt rll Ur lntrmrr tn tbr rattln'r

os,E brr rfnCfd f,mr rfrtcf r.r{r lnt?fdlt ffiurf GFil

tb. Itlo..mt'-eplfts rrfto. Ibr rgrdtd ffi ;f tbr
I{tllnto uaslm d the dsqlol'e trl^cfi rgtr fnl*tf
Cetrrd trn ht of lrr tlrrl^dr tErcg|D ft rfrry tr tb
13ffi

2- ttr ClrtrtGtm rG thr qlt|ltlrot ttilil ffi
d tltgffi? !,r tb rortbna nsr hr rsf Drrr |lllnt
[r ttu . lrtbr", slrci qt*tr of ttt rffir
lGdr.Er.r bffir b|a ac{rs t}a rrlnnt rqFrraor utl*
ttrtbcr mil.tb.

t* "ht!r 
tb ulm of ory{gtn otqr Cffi fnrr

Fl rot Frffl|r rbtanlslol tt ls rrrldnt thrt tb tO'
ffi b mtr|,Id.al Srr.attt ttn{ th CtrH.Hfil C
tbrc flrcr Ir tbr sdbrnl cErlnr

b. Ih holotburla frur atr fn|rrfir tr olreIgr drtil,d
tI.o thr ltdcntro regfs, rbtlc tbrt of Sath tlHcr lr IIft
f tbr fr gprlflrr| Iills.+n$mrlfif flmr H t|fltl
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hle l fm rblob ls rpllarmtlt of Autrnltran-Xaab.frotlflo
s*tglrr. ?Lrl lrgrltrtrle lqlc bor cblaflt r rgt'-ilt{frrfrttl
Ibuet thqgh tt lngHlc Bfl clmnGr da'lwdl fnt IUr.tbF
lorthe fbr ;o.+rllrf rAnturttc clrdrr |l tbr lr|rEfrdr
*buar rry rorir rrrsmblt lr taGalrrrtaf re ffi
rlmtr rtlcb h. stn.d tsto fntsotlil,

5. !b fErs dtb.i1@t;tdr tfilffi
dGDIrcl Hfslr tlr tL la|rlfr|o r*il,m tbtrfD tEr {Ht
ot tb ffift] rf|[fi$ It br rfrurlf !flr ffi*
(D.zot) thrt tir fru sf frf,rtrc rslfid tr rlr olnrtr
rclrtrf to th$ of tt Smlmf tbr foetr,l|r anElrrlr
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Abstruet
Trre fauna is now litrorvn to comprise 13 genera, o[ which one is new. and.15
species. Heteromolpadia D.g., typ" species 

"Ankl,Tsclerma marenzelleri Theel, hul
tri-radiate o".tr"r-f,tul"r u""J' rdi'r"a iables. but lacks rosettes of racq-uet-shaped
plates. New record, "r* 

Neocucutnella biioluntnata (Dendy and- Hindle), .'Slolus
hunoni (Dendy), Heteromolpadia nzarenzelleri (Theel), and. Molpadia uiolacea

(Studer). A i*.ond n"*., g.n,r, is proposecl for the Australian species currently
krro*r, as Heterothy,one .sem"peri (Beli) ind the Arabian Sea species Helcrothyone
pigra (Koehler and Vaney).

The 12 species f rom the shelf have
four are also known front Australia'
rr'idelv distributed.

INrRont'crloN
Srwcn 195+. a rnarine rcsealch teant lt'cl bv Professor 1,. R. Richardson has

investigatecl the benthic and ltelagic farrna ol Cook Strait to- depths in excess of

1.000 Tathorns, ancl of \Vellington-Harborrr. i\nal1'sis of benthic samples revealed

235 specirnens of holothurians-, rvhich represent eleven_genera. and eleven species.

of luhich four species are nelv records for the area. In addition, there are .four
more species, alsb knotun from Cook Strait. but not represented in the collections.

These are diagnosed and brieflv disctrssecl here.

Throughout this report, the Clook Strait reqion is taken to comprise Cook
Strait including Palliser Ray'. ancl Wellinqtotr Hat'botrr'

Farqrrhar ( lBgB ) rccorclccl seven valid holothtrrian species .frotn the Cook

Strait region. 
' 

Mortensen (1925.r latcr adcled four species. -brineing the total
to elelen. No ftrrtfier rccorcls \r'ere madc hetlvct'n 1925 and the present time.
It is probable that the list of species is still far frorn complete; the shelf fauna

is as vet imperfectll' known, r.ri cleeper n,aters should yield manv Inore species'

Perhaps the only Cook Strait holothtrrian to attract the attention of the casual

collector'is Stichopit.r molli.r (Htrtton). knou'n localh'as the "brown sea squirt"
or " sea sausage'i. It is b,v far the largcst and most common shallorv water

forrn. Other interticlal rp".i". are r;rther rnore secretive in their habits, and ma1'

be found onlv b,v assidtrous cligging ancl overttrrning of rocks in sandy -or- 
muddy

pools. The apoclo1',s species f iiiniaota durtedinenris (Parker) freqtrently inhabits

irrfts of the red alga Corallina. l)enclr' ( lBgB t noted that the dentrochirote
Ocnu,r calcart,us occrrrs ". not .,ncori",m..,nlv on seau'eed in Cook Straits near

\Vcllington. u,herc it r-nav be collectecl at lorvtidc ". -Be.vond 
the intertidal zone.

the shllf ancl cleep vr,atei species mav be taken bv dredging and ffawling.

I am grateful to Professor H. B. Fell of this clepartment for his careful guidance

and constlrctive criticism throughotrt the coursc of this study- My th-anks are

also d11e to Professor L. R. Richarclson for access to collections and for many

valuable sgggestions and discrrssions. and to Mt J. W. Brodie, Director of the

New Zealaid, Oceanographic fnstitrrte. for making available- to T" Iqe-cimens
of Heteromolpadia ma'renzelleri (Theel'\ ancl Paracaudino chilensis (Muller)'

Ptrblication of this paper has been assistecl bv a grant from the Victoria University Prrblications

Fund.

essentially a restricted distribution. although
Thc thie e deep waltrr spt"cies are mol'c



2 Zoor,ocy Prnrrc..rlroNS-, \'rcronrn UNrvnnsrry

Crmcrlrsr oF Coor Srnarr Hor.orHuRrANS

Iursnrroal Sprcms
Kolostoneuranoaae-zealandiae (Dendyand *Trochodota d.endyi Mortenserr

Hindle) *Ocnus calcarcus 
- 

(Dendy)
Trochodota duncdinensis (Parker)

Srrnrr SpEcuis
Protankyra uncinata (Hutton)
Neocucumella bicolumnata (Dendy and

Hindle)
*Neothyonidium daarmatum (Dendy and

Hindle)

Pentadactl,la longidenlis (Hutton )
Ileterothyone alba (Hutron)

*Heterothyone ocnoides (Dendy)
Stolus huttoni (Dendy)
Stichopus mollis (Hutton)

Berrrvel Spncrr,s
Hetcromolpadia marenzellcri (Theel) pentadactl,la longitlentis (Ilutton)
Molpadia-.aiolacea (Sturltr) Heterothy'one alia (Hutton)
Pa.racaudina chilensis (Muller) stichopui mollis (Hutton)

Note: Species marked with an asterisk \verc not represented in the collections
exarnined.

MernRw ExeurNBp
The holothurians forming the basis of this accorrnt were taken from Cook

Strait and Wellington Harihour. The clepths rvorked ranged between 5-10
fathoms and approxinrately 1300 Iathoms. Renthic collections were made rvith
dredge, otter trawl, bcanr trawl, Petersen grall. ()r a cone net fished on the bottom.
Specimens of two species n ere kindly loaned to lne by the Ner+' Zealand Oceano-
graphic Institute, and sr.rpplementan' intertidal species were collected by m)'
colleagues and myself.

Victoria Universitv of \Vellineton. Department of Zoology collections.
Coll. VUZ l0 (Station SAS): Palliser Bay,4l" 28'30'S,. l7+" 59'30" E., 5/2/55,

200-250 fathoms. green rnud. dredge.
Heterotnolpadia marenulleri (Theel)-1 specimen.

Coll. VUZ 15 (Station Snn;: Palliser Bay, 4l' 29' S., 175" B' 30" E., 13/5/55,
100-150 fathorns. mud. otter trawl.
Heteronolpadia marenzelleri (Theel)-16 specimens.
Paracaudina chilensi.r (Muller)-2 specimens.
Pentadactyla longidentis (Hutton)-1 specimen.
Heterathysns albo (Hutton)-1 specimen.
Stichopus mollis (Flutton)-3 specirnens.

Coll. VUZ 2l (Station CUC): Palliser Bay, +lo 32' S., 175' B' 30" E., L3/5/55, 38
fathoms, mud, beam trawl.
Heteromolpadia marenzelleri (Theel)-l specimen.

Coll. VUZ 30 (Station W.nnHl: Wellington Harbour. south of Somes Island, 4lo 15'
48' S.o 174" 52' 6u E., 16/l/56, 5-10 fathoms, mttd. rock trawl,
Heterothyone alba (Hutton )-l 3 specimens.

Coll. VUZ 32 (Station'W.KEH): Wellington Harbour, off Petone Beach,4lo l+'30" S,.

l7+" 52' 6" E'. 16/l/56. B fathoms. nrtrd, dredge.
Protankyra uncinata (Ilutton)--3 specirnens.
Pentadactl'la longidenti' (Hutton)-2 specimens.

Coll. VUZ 35 (Station W.COpl: Wellington Harbour. off Days Bay.{rom 41" 16'42" S-
i74" 48' 24' 8., to +l' 17' 24' s., 17+" 5:i' +8" 8., 16/1156. B-9
fathoms, mud, beam trawl.
Stichopus mollis (Hutton)-l specimen.

Coll. VUZ 37 (Station W.LIJ): Wellington Harbour, off Shelly Bay,4l' 18'30" S..

174" 48' 42" E., 18/l/56, l0-11 fathoms, mud, beam trawl.
Protankyra uncinata (Hutton)-B specimens.
Pentadactyla longidentb (Hutton)-l specimen.

Coll. VUZ 40 (Station W.JOJ|: Wellington Harbour, -.off Ward fsland,..from 41o l8'
1g's,. l7+u i2'l8'8., to 41" 17'42" S., 174" 52'36" 8., 18/l/56"
2-4 fathoms. mud and sand, beam trawl.
Protankyra uncinata (Hutton)-2 specimens,
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Coll. VUZ 62 (Station W.QOF): Wellingtg.n tlalbgur: eTt-si9e, opposite Worser Bav,

41;-iy 24"-S., t7+"'5i;lott E,, z/+/i1,4-5 fathomi, gravel and sand,

small beam trawl and dredge'
Stolus huttoni (Dendy)-l specirnen.

Coll. VUZ 6+ (Statiop W.PEQ), iv"lling,on Harbour, off -Point Howard wharf, +l:
l5'-l-B;;'S., ii+t'S+' E., Zi+tSO.5 fathoms, blue mud, small beam trawl,
Protankyra uncinata (Hutton)--10 specimens'
Neocucinrella bicolunlnata (Dendy and Hindle)-l specimen.
Pentadactyla longidentis (Hutton)-6 specimens'

Coll, VUZ 69 (Station 
-W.BON) 

: Weliingto.n _Harbou1, - Somes - Island to P"Is Bay,

+i;-16 24" s., i7+" 53' ?1" 8., 16/5/56, ll fathoms, mud, Petersen
grab, 3 hauls.
Pentadactyla longidentis (Hutton)-l specimen'
Heterothyonc alba (Hutton)-l specimen'

Coll. \f L'Z g7 (Station KUJ) : South of Cape Palliser, - approximately .+1" ++' S',

175' 12' L.,-ZO/+tSl, ca. -100 fathoms, mud, t'ock. gravel. I tnetre cotrc

net fished on the bottom.
Heteromolpadia marenzelleri (I'heel)-l specimen'
Molpodia aiolacea (Studer)-l specimen.
Paricaudina chilensi'r (Muller)-2 specimens.
Pentadactyla longidentis (Hutton)-2 specimens,

Coll. VUZ 96 (Station BOQ): Off Palliser Buy, 41' 3l' S', 17+'
ca. 3B0 fathoms, mud, beam trawl.
HeteromolPadia rnarenzelleri (Theel)--13 specimens'

Coll. VLIZ l0l (Station GOP): Off Palliser Bay, 41o 38' S', L7+' 53'
ca. 550 fathorns, mud, beam trawl'
Molladia uiolacea (Studer)-6 specimens.
Paricaudina chilensis (Muller)-135 specimens'

55' 8., 28/B/57,

30" E., 29/8/57,

Order APODIDA
Dr.lcxosrs: Modified vermiform holothurians with smooth, rough or warty--surface.

TubJeet totally t"cki"g, except for the tentacles. Anal papillae, tentacle TnPg]I1e, and
respiratory treei absent]'Tenticles l0 to ?0 or even more in number, simple, digitate or
pinnate. 'Characteristic deposits anchors and wheels, though some species lack deposrts

altogether.

The Order Apodida contains thrce
representatives in Cook Strait'

rtell defined families, of rvhich two have

Kny ro rHE Fautr,tns IN ORoen Arooroe

| (21 Deposits in the form of perforated
plates accompanied by anchors Farn. SYNAPTIDAE

2 (1) Deposits include wheels.

3 (4) Wheels with six spokes, together- "*it-h
sigmoid or C-shaPed rods. Wheels
arranged in papillae, or scattered in
the b6dy wall' ...... Fam. CHIRIDOTIDAE

+ (3) Wheels complex, with eight or rnore
spokes Fam. MYRIOTROCHIDAE

Family SYNAPTIDAE
DrlcNosrs: Tentacles with the stalks cylindrical or terete, not bec'oming widened distally,

either with digits along each side for most of their length .(-pinnate.).. ot with only one

;;;" aigitr ?to"J ""ih rid" near the tip (digitate), oi without digits 3t-a-ll (simple).
C"f""r"o"r'a.positi usually anchors and plrforat-ed plates often-- ac-companied by irregular
curved rods oi rninute paiticles (miliary gianules), but any or all of these nray be wanting.
( Clark, 1907. )

The presence of distinctive anchors and anchor-plates aPPears to be the

most impbrtant character for distingtrishin-q' this family.. Hoyeyer, where calcareous

cleposits'are lacking, the tentacles ntust bc exarnined. Anchors are also found
in the Family Mol"padiidae, Order Molpadida, but reference to Platc I, fi$. +
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(Protankyra uncinata) and Plate II, fig. 9 (Heteromolpadia marert:elleri) rvill
shorv that the two tvpes of anchors ar.e"readiiy distinguishable.

I;amilv. Synaptidae contains in excess of 120 specieg the majority of rvhic6
arc iittoral. There are a few species which live at depths below 250 fatho'rs.
Jhe {amjly -is especially well_ represented in thc Indo-Pacific region. wherc mor.e
than half of the known species occur. A single species is at pre-sent known fronr
Irlerv Zealand waters.

I)rotankvra Ostergren, lB98
Drlcxosrs: Tentac.les digitate, l0- 12, rarely 13 or 14. Digits two on each side.

Cartilaginous ring .wantin-g. Polian' vesiclei 2-10'or rarely o"ry "i". Sto'e canal usuallysingle' Stocks of the anchors more ,or le.ss branched, but only hnely toothed; arms usualli'senate; vertex without knobs. Anchor-plates without handles, with' numerous perforations.
and with a more or less imperfectly developcd bow across the'outci *if"". of the port"ti*end. The anchor'plates and their-perforations havc either srnooth or dentate ,rruigirr.

Typ" Species : Protankl'ra abys.ricola (Theel ) .

flre-gentls Protankyra is a large ancl perplexing onc. r\{ost of the species ar.e
rlistinguishable on the basis of differencci in the shaqre and size of tht anchors
o.19 anchor-plates and their ornamentation. I{ecling (1928) statecl ". the
ciliated funnels are of th-e greatest value as specifii characters in Protankl'ra ",
It is felt, however, that the calcareorr.s deposits-should be regarded as of primary
importance in diaenosing species of this genus. ancl srrch rariable strtrcitrres as
the ciliated frrnnels should be rrsed r+'ith ciution.

. fhg single I.[.y Zealand representativc of this genus is quite clistinct from
thc other known Protankyra species.

Protankyra uncinata (Hutton) Plate I. figr. 2-10
,9ynabta uncinata-_Hutton, 1872. p. l6; Theel, l886, p. 27; Dendy, l896. p. ?5;

Farquhar, 1898, p. 325.
S)'napta inaequalis Hutton. 1872, p, 17.
Protan;kyra uncinata Mortensen, 1925, p. 367, figs. 48-51; Heding, lg2B, p. 252:

Dawbin, 1950, p. 40.

N{nrr:ntrl ExeutNnn: YIJZ l}2, ofl'Petone Beach. B fathorns. mud,3 specimens;
vUZ 37. off Shelly Bay, 10-1 1 fathorns, mud, B specimens; VUZ 40. off \Vard
Island 2-q fathoms, rnud. 2 specimens; VIJZ 64, off Point Howard \\rharf, 5
fathoms, bluc mud, l0 specimens.

DlaoNosts: Tentacles 12. with sensory cups and four terminal digits. Colour whire
Lra-nspar-ent- to r-eddish brown. Anchors small (0.3-0.5mm long), usually symnretrical. with
unbranched finely toothed stocks. Arms with few serrations br none. Anchor-plates oval
or rectangular. smooth, with large snrooth polygonal perforations of average diameter 0.025rnrn.
Cili:rted funnels slipper-shaped, numerous.

De scRtptlor.r: The body is smooth, approximately cylindrical in shape, tapering abruptly
to the terminal anus. Many of the specimens are completely contracted and carry a number
oI transverse wrinkles. In extended specimens the skin is semi-transparent. Length of largest
exterrdecl specimen l00m: diameter at anterior end, 5mm. In alcohol, the colour varies
between white transparent and reddish brown.

The skin is prickly to touch, thc prickly sensation being caused by the sharp-pointed
anchor arms which project above the level of the body wall. These arrns can be seen with
the naked eye. When completely contracted. the anterior end of the body folds inward
and the tentacles disappear from view. If thc animal is viewed end on, the five interradial
areas between the radial nruscle bands appear as soft fleshy lumps. This rnethod of
contraction may be a characteristic of the species. (Plate I, fig. B.)

Twelve elongate, cylindrical tentacles surround the mouth. which lies in a shallow
depression. There is a brown pigment spot at the base between each pair of tentacles.
Each tentacle carries a terminal claw composed of two pairs of digits, and the stems carn-
a number of sensory cups on their inner margins (Plate I.fiS.9). The true frrnction of
these cups has apparently not been determined.

The calcareous- rjng !s composed of twelve small, square pieces. The five radial pieces
are each perforated for the passage of the radial nerves.
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A short, thin-walled oesophagus leacls into a well-defined stornach which has a thick
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a short loop and terninates in an

undifferentiated cloaca.
There are 4-S polian vesicles, two or three of which- may be^ longer than the :est
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a small madreporite of an irregular shape'

The genital tubules are moniliform lnd spanely. branched, arranged in two bunches'
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3cnital duct lies in the dorsal mesentery., and opens to the exterior as a minute genital porein the mid'dorsal interradius,.immediatijr nott"iioi to-ttr* ring-"i-t.tt".t"r (phtE I; fig.-tt.
llonEitudllal muscles are weil developed, i"J iru"r""rr" -,r..'i"; ";; ;;;;esented as bunchesal lrnc nbres-

Calcareous deposits of four types were found:
l. Anchors: The anchors are approximately symmetrical, although some asymmetricalcxamples-were found, especially tear-ihe_ port.ri,o, txtremity bt it. lt?ay fFi",.'r,--frs.-5i.The total length of each anchor varies between 0.3mm and 0.5mm. The arms have 3-7irregular serrations 

- 
on thejr upper edges, or none at all, U"t rr"ooiii oncho, "r*, ur. ,,otco[lmon. The stock is unbranched, and carries a numbei of fine teeth, irreg"turty-atr""gl;

(Plate t, fig. 4).
2, Anchor-plates: _The anchor-plates lie in association with anchors in the skin. Thevare rectangular to oval in sh-ape, wr.th a5r average length of_ 0.3mm, and have *ny furgland small polygonal to circ-ular perforations (Piate l,-ng. e 1. Tii" n"rrower end of the

anchor-plate is reflected to form i bridge for ihe support-of ihe anchor stock. The anchorir rupported in such a way that the arms can projecf above the level of the skin. A";h;;;
develop before anchor-plates,- and stages in the. derrelop*ent of anchoi-ptrt"r tpt"r" I; fig.-jiare commonly found near the extreme posterior end of the body.

3. Tentacle Deposits: C-urved and dumbbell slaped rod_q are present in great numbersin the tentacles. The curved rods are C- or bracket-shaped, O.0g-O.OOmm lJnS, 
"na itr"yare confined to the -tentacle digits, where they form an-investins lqyer (Plate"'I. is.Z)'

prybU9^tt shaped rods invest the tentacle stems. l'hy are 0.02-b.05;m'in lengih ?pf"i"I, fig. l0).

DtsrnrBuTIoN: Protankyra uncinata is norv known from Auckland, Colville
Channel (-Mortensen, 1925), and Wellington Harbour, and may yet prove to have
a '*'ider distribution pattern. This species is restricted to the New Zealand region.

Ecoroor': M,ortensen's (1925) specimens were taken from muddy or sand1,
bottoms at {epths rangin-g between 5 and 35 fathoms. The pr"s"ni collection
contains specimens taken from a mtrddv bottom at depths ranging between 2 and
I I fathoms. This species is then a member of our iub-littorll "fauna, and mav
eventually come to be known from other sheltered muddy localities.

Dtscussrox: Mortensen (1925) figured small irregular perforated buttons
rvhich he found ". in the anterior end more or less sparsely ". These
were not found in the specimens on hand. He also commented on the small
size of the eggs in this species (approximately 0.1mm in diameter), and strggested
that Protankyra uncinata mav possess a typical atrricularia lawa.

Hutton (1872) gave a very inadequate description of his two new species
SynaFta uncinata and Synapta inaequalis. As a consequence Clark (1907)
declared that the two species were absolutelv unrecosnisable on the basis of
Ffutton's descriptions. Mortensen (1925) established the validity of P. uncinata
and reduced P. inaequalis to svnonymv with that species. P. inaequalis was based
cln a fragment of skin containing asymmetrical anchors. but Mortensen f 1925)
strggested that this was probably an individual variant of P. uncinata.

Familv CHIRIDOTIDAE
Dracxosts: Calcareous deposits in the form of six-spoked wheels; sigmoid or C-shaped

rods may be present. Tentacles with short stalks, becominE widened distally. where they
bear 3-10 digits on each side. The digit-bearing portion forms a disc and the tentacles
are therefore peltato-digitate.

Clark (1907) noted that the sexes are separate in many species. Sigmoid
rods have each end curvd in opposite directions, often in planes at right angles
to each other. Rods in which the ends are curved inward torn'ards each other
are C-shaped or bracket-shaped.

This fa.mih' comprises mainly small holothurians. The group is world-wide,
and most of the species live in the littoral zone. Three genera and six species
of Chiridotidae are known from Nerr' Zealand. of rvhich three species are forrnd
i'r the Cook Strait reqion,
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Kny To THE Coor Srnetr Gr,Nene IN Feuu,v Cnnroorroer
1 (2) Calcareous deposits absent from the

body wall Kolostoneura Becher, 1909

2 (1 ) Wheels present, scattered or arranged
into loose heaps, or sometimes so

scattered as to be easily overlooked.
Sigmoid rods also presenl in. numbers Trochodota Ltrdwig, lB92

Kolostoneura Becher. 1909

Drrrcr.iosrs: Calcareous deposits absent from the body wall. Tentacles ten' General

features of anatomy similar to those in Trochodota Ludwig.
Type Species: Kolostoneura nol,ae-zcalandiac (Dendy and Hindle).

The genus Kolostoneura. is monotypic, and Dendy.and-Hindle (190i) originally
placed tf,e species in genus Rlmbdorn'olgu.l. Becher (1909) 

-proposed 
a new gelgs

ior th" New Zealandipecies to eliminui. un,u srrggestion of'a.genetic relationship
rr.ith R/ra bdomolgtt, ,rrln, Keferstein. rvhich 

'is lJnown floq delper waters in the

Northern Hemisihere. Clark (1921) fully agreecl with Becher's decision, 
"ttq

stated that Kolo.rtoneura was probably deriied from Trochodota by l.oss 9f
(1) wheels ancl (2) sigmoid hooks. lvlortensen's (1925) discovery of .sigmoid
hooks in some specimeni from Plinrrnerton infccted by ectoparasitic snails lends

support to Clark's thesis.

Kolo.rtoneura forms a parallel to Anapta Setnper, whi-cfr. is described as a

Leptosynapta Verrill rvithoirt cleposits in tire skin.'and Achiridota Clark. which
is a Chiridota Esehscholtz withotrt deposits (Clark. 1921).

Kolostoneura novae-zeAlandiae (f)ench' ancl Hindle)
Rhabdomolgue nouae-zcalandiae Dendy and Hindle. 1907. p' l13. Pl. ll, figs' 1-4;

Pl. 13, figs. 16-17; Pl. 14, figs. 22-29.
Kolostoncura nooae-zcalandiac Bechir. 1909. p. 35: Clark, lg2l, p. 164; Mortensen'

1925, p. 383r Dawbin. 1950. P' 40.

Mernnlel ExlurNtn: Islancl Bay. intertidal rock Poolst I l. specimens. collected

bl' A. D. Allen ancl D. L. Pawson. ti ll / 1959; Napier. muddy tide pool. 3 specimens'

collected bl' D. L. Paw'son. 201511959.
Drlososrs: Colour in life pinkish brown to white transparent.. Wh.ite and transparent

in alcohol. Tentacles pinnate, occasionall.v containing calcareous deposits'

DescnrprroN: Small holothurians, approximately cylindrical in shape' white transparent

in alcohol. The ,uai"i to.tgitudinal ,nur.l", can bl clearly seen. through the skin. Tolaf
length varier between lsmm and 40mm. Each of the ten tentacles_8rves rtse to nve palrs

;i;i;"^i;ii .;;;A dfii;, *t'i"t i".r"^'" in length toward the diital extremities of the

tentacles.
Deldy and Hindle (1907) gave a very thorough description of the internal anatomy

"t tnir-rfecie*. r"roii"nr"ti (lg25i added that he almost invariably found calcareous deposits

in the tentacles.

f)rsrnrsurroN : Denclv and Hindle's ( 1907 ) spec-imens lvere_ taken from New
Briehton Beach. KaikoJra. and Onenga in the Chatham Islands. Mortensen
(1925) folncl specimens at Akaloa. Plimmerton. Takapuna Beach and Stewart

Islancl. The new locality, Napier, leads to the srrggestion that K. nouae'zealandiac

*uy p.o*r" to be present u.ourri the entire New Zealand coast. The species is

endemic to the Ner+' Zealand region.

Ecolocy: This species has only been taken from the intertidal zone, where

it lies concealed ttnder rocks in mrrd or sand.

Drscussrors: Examination of the tentacles of all the specimens on hand showed

that onlv two rvere found to pclssess calcareous deposits in the tentacles'

K. not:a(-.:(,alandiae appears to have no near relatives in New Zealand or

overseas.
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Trochodota Ludwig, lB92
Drlcrvosrs: Tentacles..l0. Digits 2-6 on each side. Polian vesicle single. Calcareousring of 10. pieces, the radial not perforated. Calcareous deposits sigmoid h"ooks, 

-r.oit"rud.
or arranged into groups, and wheels, scattered, never groupid into lapillae (Clirk, Ig0i).

Type Species: Trochodota purpurea (Lesson).

This rvell-defined genus contains in excess of 15 species at the present tirne.
The .species are separated on the basis of differences- in a\'cl'ase rvheel size. in
the size and arrangement of sigmoid rods, and the size and shape of the tentacle
deposits. Sorye of the known species are closely related to eacir other and may
yet prove to be synonyms.

The greatest concentration of species lies in the Indo-West Pacific region. Tr,vo
species are known from New Zealand, and both are members of the Cook Strait
Holothurian fauna.

Key ro rHE New Zrelexn SpscrE,s oF Trochodota Luowro
I (2) Skin smooth, not papillate, with

numerous scattered sigmata and wheels
2 (1) Skin distinctlv papillate. Sigmata ar-

ranged into groups in the papillae.
Wheels nrrmerous or scarce

Trochodota dunedinensis (Parker) Plate I, fig. 1

Chiridota du_nedinensis Parker, 1881. p.418: Theel, 1886. p.34; Dendy. 1896. p.26.
Pl. 3, figs. l-B; Farquhar, 1898, p. 323.

Trochodota duncdinensrs Ludwig, 1898. p. 87: Perrier. 1905, p. 123; Clark. 1907.
p. 124: Clark. 1921, p. 166: Mortensen. 1925. p. 376, figs. 59b, 60b. 6l; John.
1939, p. 315: f)arvbin. 1950. p. 40. fig, 19.

Chiridota geminifera Dendy and Hindle, 1907. p. ll2, Pl. 14, fig. 30.
Chiridota benhami Dendy. 1909, p. 151, Pl. 16. fig. 3a-1.
Trochodota benhami Clark, 1921. p. 166.
Non. Trochodota dunedinazsis Allan, 19ll, p. 325 (- Trochoclota alleni Joshua):

Ohshima, 1914, p. 478 (- Trochodota diasetna Clark).
Chiridota australiana Theel, 1886, p. 16.

M^lrnnrAr, Exelrwnn: Island Bu)'' intertidal rock pool. I specimen, collected
by G. W. Gibbs, ll 17 ll 960.

DrroNosrs: Colour in life reddish-brown. darker near the posterior and anterior
extremities of the body. Body elongate. c.vlindrical, smooth. without papillae. Deposits
wheels ,and sigmoid hooks, scattered in the skin. Radials and interradials irregular in shape,
notched anteriorly and posteriorly.

DsscnrprroN: These are small holothurians, rarely more than 50mm in length when
fully extended. The single specimen in the collection is 35mm in total length: the diameter
at the anterior end is 3mm. Colour in life reddish-brown, deepening to a dark brown at
the anterior and posterior extremities of the body; the tentacles are transparent. with
numerous dark brown spots. Colour in alcohol, yellowish-white and semi.transparent.

The calcareous ring is composed of 12 unsymmetrical pieces. Each piece is narrow.
about lmm in length, with an anterior and a posterior notch. The radials are not perforated
and are virtually indistinguishable from the interradials.

The oesophagus is short and thinwalled and enters the intestine which describes an
S-shaped loop and runs to the anus. The single Polian vesicle arises from the ventral side
of the water'vascular ring. The stone canal is very small and convuluted. lying in the dorsal
mesentery. terminating in a minute nodular madreporite.

Gonads consist of a few long and slender tubes which extend almost to the posterior
end of the body cavity.

Calcareous deposits of three kinds were found:
1. Wheels: The dorsal side of the body contains numerous six-spoked wheels in the

skin, whose diameters range between 0,06mm and 0.16mm, the average diameter being
0.lmm.

2. Sigrnoid Hooks: Sigmoid hooks, with an average length of 0.1mm are scattered
arnong the wheels on the dorsal surface of the body. They lie transverre to the longitudinal
axis of the body.

T. dunedinensis (Parker)

T. dendyi Mortensen
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3. Tentacle Rods: The tentacles .

in length. They are irregular in shape
fig. I i. The rods are scattered in the
arranged in narrow double rows.

contain large numbers of small rods 0'02-0'06mm-;;d ir"dJntly have enlarged extremities (Plate I'
stems of the tentacles, but in the digiu they are

BnrrevtouR or n LrvtNc SpEctMeN: A living specimen of I. d'uncdin,cnsir was- place.d

in a dish of seawate;, th; bottom "f *ni.t nt'as"pa.tly covered by a thick layer of sandy

*"a. The generui U.halriour of the specimen wbs observed for some time'

l. Fecding: The tentacles were pushed into the- mud and sand in turn. Small particles

of the substrate ;ah";;a 
-io - ttt" or'it.. surfaces of the tentacles which apparently were

"o""i"a 
ui " rii"fi-iecretion. No farticles of sand adhered to the inner surfaces of the

rentacles. The tenilcf"t *Lt"-tf,;;J;idit wipea across the mouth one at-a-.ttfie: o{.pushed

i;l;-iil *orrttr, ""a ifr" adhering particies *"r. ,"*oved and -inq-ested. . While feedi4g, .the
r"L"i*." r"a" f"Uv 

-"*i"od"d, ..ri *.rr"r of contraction passed -ilong th.e bod-y from time

;;lL";.' if* t".ai"; p;;r; took place almost continuouily during the time of observation.

Z. Defaecation: The anal aperture of the body-was-cgmPletely closed, an! r!: p,:t,,1t-",1

half of tUe Uoay contracted. Ttien the anus opened. suddenly and egesta emerged in small

i;p;- i.i. r.*iiform " casts " were seen. Deiaecation took place at irregular intervals.

S. Locomotion: The specimen pulled itself around the walls of its 4ittt by- Peanj
of its sticky tentacles. There was no tendency to burrow away from strong light, although

the animal was photosensitive.

DrsrnrsurtoN: Parker (lBBl ) described the type specimen frgm Otago

Harbour. Since that time specimens of this species have been found in many

parts of the South Island of ir[e*' Zealand,, the Cook Strait _.9gon, Stewart Island,

ind the Auckland and Campbell Islands (Mortensen, 1925).

Ecolocv: Z. dunedinensis appears to favour comParatively sheltered sandy

to muddy localities where it contials itself under stones or by burrowing.

Drscussrorrl: Mortensen (1925 ) stated that the oral disc is " distinctly oblique
in dorso-ventral section " and " the calcareous ring is parallel to the oral
disc ". The calcareous ring is no doubt asymmetrical owing to its oblique position.

There appears to be some variation in the course of the intestine in this 1q.j9:.
Dendy's T.'|enharni possessed an S-shaped intestine. llowever Mortensen (1925)

noted that in some of the specimens ul hi. disposal the intestine ran straight to
the anus, while in others it ^looped twice, or discribed an S-shaped Path to tle
anus. He also showecl that the'other characters for T. benham i given by Dendy

(1909) fell within the range of variation of T. dunedinensis.

Dendy (1896) noted that the sexes are separate in this sPecies, and John
(1939) observed that the females are viviparotrs'

Trochodota dunedinensis has certain characters in common with other species

of the sarne genus. Clark (1921) pointed out that it is almost-impossible t9
make rn rcc.,iate key to the rp""i.r'of the genus without re-examining many of
the species. To the writer's knowledge, this has not been done as yet.

Trochodota dendyi Mortensen
Trochodota denf,fi Mortensen 19?5. p.38l, figs.62-63a; Dawbin. 1950, p.40.

DreoNosrs: Colour white or faint purple. Skin papillate, each P?-pilla containing 3-6
sig*oiJ tooi.. Wheels numerous or abienf. Tentacle deposits with bifurcating ends.

f)rsrnrsurroN: The type specimen was from Plimmerton. The species-is also

known from Waikeke (Auckland Harbour), and Paterson Inlet (Stewart Island)
(Mortensen, 1925), Restricted to the New Zealand region.

Ecolocy: Known only from the intertidal zone.

DrscussroN: Mortensen examined nine specimens of this interesting species

and after giving a very careful description. lre stated that the species is nearly
related to Troihodota japonica (r'. Marenzeller) but differs in colour, number
of sigmoid hooks in each 

-papilla, 'and 
in the shape of the tentacle deposits.
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Order MOLPADIDA
Dtacxosls: Stout, sausage-shitped holothurians. uruallv possessing a caudal pr.olongationor tail. Tentacles 15, digitate. {na.l.papilla_e, tentacle ampullae, r"espiratory trees prercnt.

Radial muscles in the form of double.6ands. Deposits .ornmoriti ii-the form of'taUl.r,
fusiform rods, or .perforated -plates. Anchors sometimes occur, but wheels and sigmoid h;;k,do not. Phosphatic bodies often present.

The Order MoJpadida is cosmopolitan, most abundant in the Indo-West pacific,
and its members have a bathymetric range fronr a little below low-water mark
to at least 2,000 fathoms, where an almost exclusively subterranean life is led
in a sandy or mtrd bottom. Most of the known species'have been taken in deep
water, and consequently, many species have a wide geographic distribution.

There are three families in Order^ Molpadida, of which two are represented
in New Zealand waters, species from both having been taken in the Coot< Strait
region.

Kny ro rHE Faurr,ln,s rN Onur,n Molpeotue
I (4) Tentacle ampullae present.
2 (3) Tentacles with 1-3 pain of digits and

a terminal digit ...... Fam. MOLPADIIDAE
3 (2) Tentacles with 2 pairs of digits and no

terminal digit Fam. CAUDINIDAE
+ (1) Tentacle ampullae absent Fam. EUPYRGIIDAE

( unknown in New Zealand)

Family MOLPADIIDAE
Dreoxosrs: Tentacles with lateral digits, or claw-shaped. Tentacle ampullae long

(-reduced in one deep-water species). Spicules derived from triradiate tables'with solii
three-pillared spire;.lail with tibles with 

-round 
to oblong disc, or long fusiform rods. In

one spccies large fusiform plates or rods develop in the skiir of tire body Aall with advancing
age- Dagk re-d e-gg-shaped phosphatic bodies often pr.,esent. In some species anchors and
racqlet-rhaped 

^ 
plates present in young individuals. Mostly large foims, 6-15cm long

(Deichmann, 1960).

The members of this family are uniqrre in that the calcareous deposits of the
juvenile m-ay .be transformed into phosphatic material with the passige of time,
The p-hosphatic material is deposited as small orange or red concentrically laminated
granules. As a consequence of this phenomenon, juveniles, half-grown specimens,
and adults of th9 same specles have often been placed in differeni species,
because of the differences in their spiculation. Clark (1907) referred aI bf the
then known species of the family Molpadiidae to the genus Molpadia Risso.
Heding (1931) attempted a revision of the family', listing the known species
under five genera, one of which (Pseudomotpadia) was a new genus. Later,
Heding ( 1935) erected another new genus (Eunrolltadia\ . Deichmann ( 1936) ,

pointed out a number of inconsistencies in Heding's reasoning, and suggested a
return to Clark's (1907) idea that all of the species be placed under the single
generic name Molpadia in the meantime, rrntil thc life histories of at least a
few typical cases be worked out.

Heding ( I 93 1, 1935 ) used differences in st ructure and sculpture of the
calcareous ring, in certain features of internal anatomy. and (to a lesser extent)
in calcareous deposits, as criteria for separation at the generic level. It appears
that these criteria may be rather trnreliable. and srrbject to more or less drastic
changes with grorvth. The calcareous deposits of the tail are relativelv unaffected
by deposition of phosphatic material and these deposits are thus reliable criteria
for identification of juvenile and adult specimens alike. The deposits in the body
wall shotrld be used onlv when the life historv of tlre species is fairly well known.
and a series of specimens have been exarninecl. ol rthen the bodv wall deposits
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are so distinctive as to belong to a certain species. The calcareous ring should

supply characters of secondary importance only.

Tu,o genera of Molpadiidae are represented in the Cook Strait collections.

Kur- ro THE cOOx srnarr GEruEnn rN FeUnV MOr.peotmln

| (2) Deposits include anchors and three-
armed anchor-plates, and sPired
tables with three'perforations ...... Heteromolpadia n.g.

2 (1) Deposits in the form of large fusiform
tods and scattered irregulai tables ...... Molpadia Risso

Heteromolpadia n.g.
Drecxosrs: Molpadids whose calcareous deposit-s include two-armed anchors associated

with ri"sr" 
- p.tf"*i|J- 

"""frot-pirt* 
-;i-;.tyirig- th"p"t, ulually having, three ..marginal

projcctionl. i.[o rosettes of raiquet-shaped plates; no fusiform rods. Phosphattc bo(ues

present, at least in adult specimens.
Type Speciesz Ankyroderma marenzelleri Theel.
Also included here: Ankyroderma tridens Sluiter.

Drscusstox: Heding (1931) in his subdivision of the genus . Molpadia
proposed a new genus Fsrudomolpadia for those species. which- have the anchors

i,itt.r united *iih a single fenestrated plate, or iupplied with more than two
arms. In this genus Heding placed the following species:

1. breuicaudata (Koehler and Vaney) 1905 tyPe species.

2. marenzelleri (Theel) 1886.

3. tridens (Sluiter) 1901.

4. inflata (Augustin) 1914.

Subsequently, Deichmann (1936) pointed.out that it is only..in tridens and

rnarettzelliri tlrat the anchor-plates' aie definitely known t" p9 " not united in
rosettes ". Thus breuicaudata and inftata do not belong with the two other
species unless it is proved that they have single anchor-plates. As breaicaudata

ii tt " type of Pseuiomolpadia, this generic nime cannot be used he,1e, -t"3- it -t:
necessary to propose a new genus, H"eteromolpadia, with f/. marenzelleri (Theel)
as the type species.

Knv ro rnr, Spr.cIEs oF Heteromolpadia

I (2) Deposits in the b"dy wall include tables,\ / 
typically with thr; perforations ...,.. H. marenzelleri (Theel)

2 (1) No such tables present H. tridens (Sluiter)

Heteromolpadia marenzelleri (Theel) Platc II
Ankyrodcrrna, rnarenzellcri Theel, 1886. p- 41. -Pl' 3' ^fig'-1^ t-g'
Uolpia;o ior:ii"itlui Clark, tgoZ. p. iZt. !t. t_0, {e.. 23;_Fenham,f09,-p'

'Pl. 11, fig. t: "-d; 
b"ichmann..tbgo. p..464; Dawbin, 1950, p' 39, Pl' 2,fig'

Deichmann, 1960.
Molpadia dendyi Benham, 1909,-. p. il..-^Pl. I l' figs. l-3'
Pseidomolpadia- marenzelleri Heding, 1932, p. 280.

Mernn111 ExeMrNno : YIJZ 10, Palliser B^y, 200-250 fathoms,- green- mud,

I specimen; VIJZ 15, Palliser Buy, 100-150 fathoms, mud, 
-16 -spec-imens;

VIJZ 21, Palliser Buy, 38 fathoms, fr,.td. 1 specimen; VUZ--8-! lguth-of 9-?p"
paiislcr, 400 fathoms, mtrd. rock and gravel, 

- I specimen i -vyz 96, off P-alliser

Bay, SgO fathoms, mud. 13 specimensl Cook Stiait. 
_ 

40 
- 
fathoms, . 2 specimens,

coliected by F. Abernet[y, I4illll952; off Foxton,50 fathoms, l specimen.

New Zealand Oceanographic fnstitute, Wellington: B l-1, Hlwke Bay, 35

fathoms. rnrrcl. 1 specime"In'++. Harvke Ba1', 14 fathoms, sandy muC, I specimen;

70.
t7;
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9 +9, Harvke Bu)', 4+ fathorns. fine grey-green mud, I specimen; A 4g5, ofi
Foxton, 64 fathomr,-,rll.]y rl,,{r I spe-ime"; c lB5. off \Varrg"rr,ri, zs fathoms,
rnud, I specimen; cl 186, off lvanginui, zs fathomi, mud, l"specimen; C lgg,
entrance to Tasman Bay, 30 fathoms, soft mud, I specimen.

Drecwosrs: D.eposits !1 the body. wall comprise spired tables with 3 large perforations,
and anchors associated. with single -ihree-armed' perforated anchor-plates 

"p" t" 0.4mm inlength. Tail deposits lozenge-shaped, 0.1-0.l6mm in length.

DEscnrprtox: Short-tailed, fat-bodied holothurians which are greyish-white as juveniles.
an{ Eradually- become red in colour with growth, until the largEst'specimens aie almost
uniformly-dark red. The calcareous-deposits-compiise distinctive inchoir, anchor-plates and
tables. The tables in th" tail persist unchanged- throughout life, and are always readily
usable as a .diagnostic character. The depositi in the iest of the body become'gradually
transformed into- phqphatic bodies with ag-e, and thus they range from well-formed-anchori
anchor-plates and tablis in- smaller specimeis'to ri*fr", rr"uir, 

-"i""rt.i".ufl"*i""i"a-"".ia.i
t"$ phosphatic granules t-" larger specimens. L".Si spe.imens of the 

'species often lack
calcareous deposits altogether, except in the tail, and ire dark red is colonr, due to the
presence of great numbers of phosphatic deposits.

Three groups, based mainly on colour of specimens, nlay be recognised:

l. -Small-specimens: l5-30mm in total length. The smallest specimen on hand is
15mm in total lengt\, with_ a tail .length of 6mm. The ratio tail : bbdy in this group is
about I : 3. The body is about twice as.long as it is broad. These animals are u-niformly
greyish-white in colo-ur, and the body wall is quite thin, but opaque. The body is often clothed
in qarticlFs of mu4 and sand, which 

- 
are caught on the irms of anchori and the spires

of the tables, as they project above the level of the skin. When touched, the skin gives
the sensation of carrying a number of short sharp spines. The inadequate developmenl of
the gonads indicates that the specimens in this group may not be sexuilly mature, and they
may be regarded as juveniles.

2. Medium Specimens: 30-70mm in total length. The shape is approximately the
same as that in the juvenile, but the tail : body ratio has now becorne I : 6. These
specimens are orange to dark red in colour, with many greyish spots. The tail and circum-oral
regions still, retain the grey colour of the juvenile. At this stage in growrh, many of the
calcareous deposits have been transformed into red phosphatic material, and thus there are
but small numbers of anchor arms and table spires projecting from the skin.

3. Large Specimens: 7G-l01mm in total length. The largest specimen is 101mm iu
total length, with a tail length of 12mm. The tail : body ratio is here I : B. In these
specimens the body is uniformly dark red, while the tail is grey. In these large specimens,
virtually all of the calcareous deposits have been transformed into phosphatiC boAies. No
anchor arrrs project above the skin, and the skin is quite smooth and leathery to touch.

The calcareous ring is made up of l0 sculptured pieces, 5 radials and 5 interradials,
which are joined to form a solid ring (Plate II, fig. B). Each radial piece has two rounded
anterior projections and a slightly bifurcated posterior projection. There are no perforations
for the passage of the radial nerves. The radial pieces each carry a groove for attachment
of the radial muscle. Each interradial has a sin.glc antcrior l)rocess! carries a sharp ridge,
and has no posterior process. Thg ring has 15 grooves for tentacle ampullae. Sculpture
of the ring varies considerably in this species. The calcareous ring in the juvenile has- long
and slender posterior projections.

A short thin-walled oesophagus leads into the intestine, which takes a very large loop
and runs to the cloaca, which is undifferentiated, save for the numerous very fine muscle
strands attaching it to the body wall. These strands also fill the cavity in the tail.

A single Polian vesicle leaves the water vascular ring in the left ventral interradius.
It consists of a short narrow tube which carries a dark brown bulbous extremity (Plate II,
fig. I ). The stone canal lies in the mid-dorsal interradius, runs anteriorly and dorsally into

fig. 6, mid-body tables; fig.
ring of an adult specimen;

7, stages
fig. 9,

of a mid-body table; fig. B, calcareous
phosphaticmid-body tables showing
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tJre centre of a spherical madreporite. The madreporite is joined to a pore-canal w6ich
opens to the exterior near the anterior end of the body, postirior to the gonopore.

.. f.9 respiratory trees arise from the cloaca. Each ionsiris of 
-a 

ringie flatiened tube
w-hich gives rise to a number of short side branches (Plate II, fig. f l. fhe left tree extends
about one third of the.way along the body.cavity.'The rijtrt"is conriJ"t"bry lo"g"r, ;"a
runs to the anterior end of the bbdy, attaching to the dona-l pieces of the .it."t.i"J ti"i(Plate II, fig. l).

The- gonads are represented in the- mature specimens as extensively branched vesicular
caeca, which are arranged in two bunches. lying one -to each side of the dorsal rn.t"rrt.ry.
The caeca are loosely i{rte-rtwined around and 6ver the intestine and the righi t.;;i;;;;tree. The comrnon _genital iutt runs anteriorly in the dorsal mesentery tJ open'to thl
exterior as a well-defined genital aperture in the mid-dorsal interradius, immediat.iy port"tiot
to the ring of tentacles.

.. The longitudinal muscles are 6ve broad strap-like double bands (Plate II, fig. l). No
" retractor muscles " were seen. Transverse musiles are visible as fine white 'fibfts 

against
the dark coloured background of the body wall (plate II, fig. l).

Four types of calcareous deposits are known in this species:
l. Tail Deposits. (.Plate [I, .fig. 2) : -The tail contains a large number o[ very closely

agtlregatecl tables which have elongate discs (0.1-0.l6mm longl, and carry shoit three-
pillared- spires. The discs each have 7-12 perforations. The th-ree pillars of the spire arejoined by -one or sometimes two crossbars, 

-and 
the pillars at their'distal extremities give

rrse to a few short spines-. Some -tables were seen to-lack spires and they merely took"the
form of flat perforated plates. The tail deposits in the juvinile differ liitle frorir those in
adult specinrcus. The anus is surrounded by a small numbtr of irregular and distorted tables.

- ?, Mid-body. Tables (Plate II, ng. 6): These tables are small (about 0.15mm across),
and .they typically, har'-e three large perforations. A three-pillared spire with a spinous
distal -extremity arises frorrt the centre of each table and the pillars- are joincd to each
other by 3-7 crossbars. The tables lie so that the spires project thiough the skin. Developing
tables are common in small specimens (Plate U, fig.7). In juvenileJ, the tables at" pr"r"n-i
in large numbers, closely aggregated together, but their numbers decrease with growth of
the animals as they become -transformed into phosphatic deposits. lrfedium-sized ipecinrens
have scattered tables, while large specimens have very few tables or none.

3. Tables from the exueme anterior end of the body (Plate II, fig.4): These ar.e
elongate tables which often tend towards a fusiform shape, and have 3-7 perforations.
The disc is surmounted by a three-pillared spire with crossbars.

4. Anchors and Anchor-plates (Plate I[, figs. 3, 9): Anchors with anchor-plates are
present in numbers in juveniles, while in large specimens they are absent, due to their
dissolution into phosphatic bodies. Mediunr-sized specimens may still possess anchors and
anchor-plates, but when present, they are commonly in the process of dissolution.

The anchors are of varying sizes, lengths ranging between 0.2rnm and 0.3nrm. The
attaching portion of thc anchor is saucer-shaped and has 3 perforations. The shaft is
straight and cylindrical. The arms are short and curved, and each has two to five small
serrations (Plate II, fig. 9).

The very characteristic anchor-plates are not all the same shape, but the basic form
is an irregular plate havirrg three (sometimes two) elongate marginal projections. The
plate is freely perforated, while the projections each have one or two perforations or none
at all (Plate II, fig.3). Dach anchor-plate supports one anchor in such a manner that
part of its shaft and arms lie outside the skin. The method of support is simple (Plate II,
fig. 3a), so that the anchors are easily detached from their plates. Some anchors were
found on their own, holding to the surface of the body by the ends of their arms or by their
serrations.

Anchor-plates from medium-sized specimens show various stages in their transformation
into phosphatic material (Plate II, figs. 3a, 3b), while juvenile anchor-plates show no
trace of phosphatic material (Platc [I, fig. 3c). One anchor-plate was found to possess
a spire composed of three rods joined by crossbars (Plate II, fig.3b). This plate had two
large perforations and 12 smaller ones. A mid-body table from a juvenile specimen carried
a marginal process which showed some resemblance to part of the shaft and arms of an
anchor (Plate II, fig. 6a).

Phosphatic Deposits: Apart from the tail deposits which remain unaffected, the anchors.
anchor-plates and tables in turn become transformed into phosphatic spherules with advancing
age. It is therefore possible to encounter specimens which lack anchors, anchors and
anchor-plates, or anchors anchor-plates and tables. Transformation into phosphatic material
is a gradual process and one often sees deposits which are in the process qf dissolution
(Plate II. figs. 3a, 3b, l0).
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The resulting phosphatic bodies are amber or red, ovoid to spherical, and they

superficially resemble starch grains (Plate II, fig. 5)'
Knowiedge of the "h"tig.r 

in'deposits' wi'th _growth serv€s to explain clearly the

differences in" colour between small, mldium and large individuals of lhis specles. -l he

tt"tirh-;5t," j,r1r"riirr- t o"" u"ty ftw pho.sphatic .bod-ies and many- calcareous . dep-osits.

tfr" medium-sizua'- rp".ittt"nr, dirk red' wit'h greyish spots, have clusters --of ph.osphatic

lrodi"r, ond th* g."y[ft- pui.li", ,"pr"rent areas i"ttlt" cai.ateous- dep-osits still remain. The
uniformly dark i"J' hrg! individuals have great nunrbers of phosphatic bodies and very

few calcareous deposits.

Drsrnrsu"rroN: Theel (1886) described the type sPecimen flom east of East

Cape in 700 fathoms. Benham (1909) _recorded spqcimens.of F/. marenzelleri

from 38 fathoms in Hawke Bay, and Molpadia dendyi frorn deeper water off the

coast of the North Island. 
'ftre 

new 
-localities 

recorded here indicate that
H. morenzellt,r'i is a common species about the deeper waters of -the 

southern half
of the North lsland. As th; species is eurybathic, it probably has a wider
distribution.

Ecor.ocy: This species lives on a mtrddy or sandy bottorn.

DrscrrssroN: The status of this species has been in doubt for sonre time, owing
ro insufficient knowledge of the juvenile and its deposits. The -present findings
indicate that H. mareltzelleri is a valid species, characterised by the pectrliar
anchor-plates.

Molpadia l{isso, l826
DnoNosrs: Molpadids whose calcareous deposits include tables, anchors, and rosettes

of racquet-shaped plates and large fusifornr roir in various combinations. Tail deposits
fusiform.

Type Species: Molpadia muscutus Risso'
'flre single Cook Strait representative of this perplexing genus is Molpadia

uiolacca (Sluder), vvhich is probably related to the tyPe sPecies of the genus'

but the ielationship is not absoh.rteiy clear. as M. uiolacca seems to lack the

characteristic rosettes of racquet-shaped plates and anchors which are found in
AI. ntusculus.

!\{olpadia violacea (Studer) Plattr III, figs. 4-B
Trcchostoma aiolaccum Studer, 1876; Theel, 1886, p. 42, Pl. II, fig. 4; Pl' XI. fig. 1.

Molpadia musculus H. L. Clark, 1907, p. 165, Pl. XI.
Hallodactyla uiolacea Heding, 1931, p. 280.
Molpadia violacea Deichmann. 1960.

Merenrnr Exnugsgp : YIJZ 87, Sotrth of Cape Palliser, 400 fathorns, mttcl,

I specirnen: VVZ 101. off Palliscr Bay,550 fathotns. mud,6 specimens.

Dncrosls: Deposits in the form of Iarge fusiform rods with two to three arms. uP

to l.lmm in length. No anchors or unshs;plates. No rosettes of racquet-shaped plates.

Tail deposits twolarmed fusiform rods up to- 0.Bmm in- length. One anterior process on

each radial piece of the calcareous ring perforated for the passage of the radial nerve.

DnscnrptroN: The smallest specimen has a total length of 47mm: the largest is TBmm
in t;"gth. it " specimens are approximately cylindricll- in s!1P-e, elongate . *irh 

^ 
j1,"

posteriJr end attenuated to form i -distinct 
caudal appendage which occttpies up to 'I{JTo

of the total body length.
Colour in alcohol ranges from a light-brownish red to a dark brick-recl' The anterior

extremiiy of the body ani the tail arJ greyish-white. The skin is quite thin and coarse

to touch.
The calcareous ring is composed of 10 pieces.- five radials and five interradials, joined

to form a solid ring. interiorly-, the radials-each have two short and blunt.processe!, -on€
ol ."tti.tr carries a "small perfoiation for the passage of the radial nen'e. The interradials

oaeh have one anterior proc"sr and no perforation, The radials have a forked -Posterior
ii*"rq *ttiie 

-tn" 
intena'dials have none. The ring is sculptured on its outer surface. and

itte sculpture varies within the species.

The internal anatomy is similar to that in Heteromolpadia narenaelleri,
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Two types of calcareous deposits are present in the skin:
l. Fusiform Rods: These are found everywhere in the body wall, especially in the

tail..where -jh.-y occur- in gr€at numbers, closely aggregated togeiher, lying traniuerr" to
the- longitudinal axis of the body. The rods vary in-length up to u *aiirium of l.lmnr,
and they have an expanded central portion which carriei a small number of perforations.

(a) Rods from the tail (Plate III, fig. 6): The tail rods are in general smaller
(average Jength 0.7nrrn) than those from other areas, and have fewer perforations. The
ends of the rods tend to project above the level of the skin. and they can be seen with
the naked eye.

(b) Rods from the posterior third of the body, near the tail (Plate lII, fig. B),
These al'e tnassive deposits, with an average length of 1.0mm. IVIany' of the rods hav.e
three arms, while others have two, and there are four to eight central perforations. The
rods are grouped into small clusters.

(t) Rods from the middle of the body (Plate III. fiS. 7) : Mid-body deposits closely
resemble those from the posterior third of the body in general features, but even more
r.ariability in shape is displayed.

(d) Rods from the extreme anterior end of the body (Plate III, fig. 4): These are
similar to those from the tail, and are of a comparable size.

2. Perforated tables (Plate III, fig. 7a): Tables (length 0.li-0.6mm) with short
central spires and 3-6 perforations are scattered sparsely in the skin. l'he spire is composed
of a single colunrn, and in many cases it is absent. Developmental stages arc occa.sionally
seen (Plate III, fig. 5).

Red phosphatic deposits are present, grouped together in small clumps. They ale
sirnilar to those in Heterontolpadia marenzelleri (Theel).

I)tsrnmuuoN: Theel (1886) described specimens taken from the vicinity of
Kerguelen Island at depths between 20 and 120 fathoms, and frorn about 50
miles east of East Cape, New Zealand in 700 fathoms. The two new localities
recorded here, Palliser Bay, 550 fathoms, and south of Cape Palliser. 400 fathoms,
indicate that this species may be relatively common in deeper \r''aters about New
Zealand, and probably elsewhere, achieving its distribution by spleading across
the seafloor in deep water.

l)rscusstox: The specimens described here are similar in rnost respects to
those described and figured by Theel (1886). There appears to be a complete
Iack of anchors and rosetteso even in smaller specimens. Thus the species is sharply
distingtrished from M. musculus (Risso) . Deichmann ( 1960) believes that
M. t,iolacea is an extreme form of. M. musculus with narrow rds and lacking the
anchor and racquet stage completelv.

Family CAUDINIDAE
Drecxosrs: Tentacles with one to two pairs of digits, but no terminal digit. Spicules

large tables or plates, or small crossed cups or irregular bodies. No phosphatic bodies, but
discolouration of the skin rnay occur in older individuals of some species (Deichmann,
1960).

The genera within this family, in contrast to those in the family Molpadiidae,
are clearly defined, the calcareous deposits of the skin being particularly useftrl
as criteria for separation. The deposits are not transformed into phosphatic
rnaterial as are those of so many species in the family Molpadiiclae. although in
some cases the deposits are known to change shape with growth and age, but
this change is by no means a dramatic one.

Four genera are recognised at the present time. Acaudina Clark is readily
distinguishable from the rest as its tentacles have one pair of digits, while the
other genera have two pairs of digttt per 

- 
tentacle. Paracaudina Heding has

charactiristic deposits in the form of " crossed crtps " (Plate IV, fig. 2). Caudina
Stimpson has deposits which trsr:allv take the form of spired- tables and knobbed
buttons. Hedinsia Deichnrann has distinctive tables and plates of considerable
size,
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Molpadia uiolacea (Studer).-Fig. 1, rod from anterior end,of body; fig.,5, a"y,"lpl:Yl
stagl of perforated plate; hg. 6,-rodi from the tail; 95.-7, deposits from. the middle of the' body; ni.-g,'toit ito- the posterior'of -the-body, near the tail.

The family is cosmopolitan, rvith representatir.,es in all seas. Most species are

known from moderate 
-depths,- 

although Hedingia albicans has been taken from
depths in excess of 1500 fathoms.

Genrrs Paracaudina Heding is represented in the Cook Strait region by a

single species.
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Paracaudina Heding, 1931
Dlncxosrs: Tentacles with

slender. Deposits nor tables but
1931, in part).

Type Species: Paracaudina

two pairs of digits. Caudal appendage usually long and
cups (buttons), perforated plates or irregular rods (Hiding,

chilensis (Muller).

.Heding (1931) diagnosed this genus and listed seven species, one of which
(pigmentosa Perrier) was included with some doubt. Clark (1935) agreed rvith
Heding's new genus, but did not agree with the part of Hedings diagnosis whiclr
stated " retractor muscles more or less well developed ". Aftir examination of
many specimens of. Paracaudina, Clark found no true retractor muscles.

Paracaudina chilensis (Mtrller) Plate IV
{_oQalia chil.ensk Muller, 1850, p. 139; 1854, Pl. Vt. fig. 14, Pl. IX, fig. l.
Molp-adia coriacea Hutton, 1872, p. l7; Hutton, IBTB; p. SOZ.
Caudina meridionalrs Bell, 1883. p, 58. Pl. XV, fig. t.
Caudina coiacca Theel, 1886, p. +7, Pl. tII, fig.-4; Dendy, 1896, p. 28, Pl. 3,

figs. 9-18; Dendy, 1897, p. +56, Pl. 29; Farquhar, 1898, p. 324; Ludwig.
_ 1898. p:63;-Dendy and Hindle, 1907, p. l0B; Mortensen, 1925, p.363, figs.46-"t7.

Caudina pulchella Perrier, 1905, p. ll7, Pl. V, figs. l+-17.
Caudina coriacea var. breaicaudo Perrier, 1905, p. l2l.
Caudina chilensis H. L. Clark, 1907, p. 175; Benham. 1909, p. 28; Hozawa, 1928.

p. 363; Ohshima, 1929, p. 39.
Pseudocaudina coriacea Heding, 1931, p. 283.
Paracaudina coriacca Heding, 1932, p. 455: Heding. 1933, p. 127, Pl. IV, figs. B-13.

Pl. VII, figs. 6-7, Pl. VIII, fig. 4; Dawbin, 1950, p. 39, Pl. l, fig. 5, Pl. 2,
fig. 16.

Paracaudina chilensis vat. coriacea H. L. Clark, 1935, p. 267.
Paracaudina chilcnsis forms coriacea Deichmann, 1960,

Merrnrer- Exnurxno: YIJZ 15, Palliser Buy, 100-150 fathoms, mud, 2
specimens ; VUZ 87, South of Cape Palliser. 400 fathoms, mud, 2 specinrens:
VUZ 101, off Palliser Bay, 550 fathoms, mud, 135 specimens.

Nerv Zealand Oceanographic Institute, Wellington: Stn. B B, Hawkes Ba1'.
:igo 06'S.. 177" 23'E,., 15.5 fatJroms, 2618156, fine gre,v sand, 326 specimens.

Dlr,cxosrs: Body cylindrical, attenuated posteriorly into a long tail. Colour in alcohol
white; old specimens frequently light brown. Calcareous deposits in the form of thick.
solid crossed cups with small perforations, the marginal projections when present being low
and rounded. The cups, especially in young specimens, approximately octagonal in shape,
while the points of the octagon may be obscured in old specimens. Diameter of cups
0.06-0.lmm.

DnscnrprroN: These are caudinids whose tail length is about 4OTo oI the total body
length. Total length of largest specimen 115.0mm, tail 44.0mm, diameter of body at widest
point 37.0mm. Total length of a juvenile specimen l5.0mm, tail, 6.0mm, diarneter at
widest point 6.0mm.

ln all specimens the body is cylindrical, tapering abruptly to form a long tail, The
body wall is thin and firm. and is marked by numerous transverse striations. In juveniles
the body wall is semi-transparent, and through it the gut can be seen as a dark coloured
rnass. Colour in life and in alcohol varies from white to light yellow or brown. Anal
papillae are present. The mouth is circular, lying in the middle of a circular oral disc.
Tentacles 15, usually retracted.

The calcareous ring comprises ten pieces. five radials and five interradials. The radials
each have a bifurcated posterior projection and three anterior projections. The interradials
each have no posterior projection and one anterior projection. Many workers (Hozawa,
l9?B; Heding. 1933; Clark, 1935) have described the calcareous ring in detail.

canal and madreporite; fig, 6. developmental stages of crossed cups: frg. 7, madreporite
deposits.

Abbreviations: rtr.,
genitll tubtrles; int.,
p.\'., Polian vesicle;

anus: cl., cloaca; g.ap.. genital aperturei S.d., genital duct: g.tub..
intestine : mad.. rnadreporite : rtr:rd.cl.. stone cat"ral: rrr.f.. ntuscle fibres:

r.l.rn.. radial longittrdinal nrusclei r.resp., right respiratort tree: t.amp.,
tentacle ampulla; tr.nr,. transvel'se muscles.
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A short thinwalled oesophagus meets the intestine which takes a large loop (Plate IV.
ng.. l)r -and-joins the .cloaca, -which is attached to the body wall by dne muscle srrandi
which also fill the cavity in the _tail. In the juvenile the intesrine 6lls most of the body
cavity, and the cloaca has a small number of rnuscle strands.

- fh" ggnag consists of two bunches of irregularly branching vesicular caeca (Plate IV,
fig. l). The bunche-s join to form the_conrmon genital duct which runs anteriorly in the
dorsal mesentery, and opens to the exterior as a minute genital pore. The juveniles show no
trace of gonads.

- . A single bulbous and elongate Polian vesicle, up to l0mm in length arises from the
right or left ventral side of the water vascular ring. The vesicle hal a small patch of
dark brown pigment at its distal extremity. A short coiling stone canal lies in the dorsal
mesentery,, terminating in a madreporite which takes the fornr of a depressed sphere ( Plate
IV, fig.- l). The madreporite has a sculptured surface, due to the preience of 

-an 
investing

layer of irregular intertwining deposits (Plate IV, fig. 7). In the juvenile the madreporiti
has a diameter of about 0.2mm, and the deposits are essentially the same as those in the
adult, but they do not constitute a full enveloping network.

Respiratory trees are composed of two main trunks which carry numerous snall side
branches (Plate IV, fig. l). The right ree is considerably longer than the left, and extends
to the level of the calcareous ring, to which it is attached, while the left tree extends
about half way along the body cavity. In most specimens the left tree gives rise to lesser
trunks which tangle about the intestine, and lie in association with the rete mirabile.

The longitudinal muscles take the form of five double bands (Plate IV, fig. 1). There
are no retractor muscles. In juvenile specimens, the muscle bands are very thin and strap-
like, and between each member of a pair of double bands the radial longitudinal nenre
can be clearly seen as a thin white line. Transverse muscles are visible as fine lines (Plate
IV, fis. I ).

Calcareous deposits: In adult specimens the deposits are "crossed cups" of varying
shapes. These are crowded together in vast numbers in the skin, from the extreme anterior
end of the body to the end of the tail. These cups are 0.06-0.lmm across. They each
consist of a "cross" which overlies a "square" (Plate IV, fig. 2). The "square" has
a single large perforation which is usually rectangular, with a tendency to become circular.
The margin of the " crossed cup " is approximately octagonal in shape, but in adult specimens
this shape is often obscured, as the points of the octagon become rounded off. Marginal
projections are usually present as low rounded knobs. In the tail the cups are slightly
more irregular in shape than those in the rest of the body wall.

The cups in the juvenile are more angular in outline (Plate IV, fig. 2) than those in
thc adult ( Plate IV, fig. 3 ) , and the typical " crossed cup " structure is more readily
observed. Half-grown specimens show a mixture of angular and rounded deposits.

Stages in the development of " crossed cups " are readily observed in juveniles. The
"cross" is the first to form (Plate IV, fig.6a). It is a simple four-armed cross, each arm
measuring about 0.008mm in length. A perforated square then develops on the cross
(Plate IV, fig.6b). The cross is invariably the starting point in the development of
crossed cups. The extremities of the cross and the corners of the square then begin to
expand laterally, and these lateral expansions eventually meet to form the " young "
deposit which has smooth rounded edges (Plate IV, fig.6e). The "young" deposits then
assume the " classical" form (Plate IV, fig. 6f), with eight sharp projections regularly
spaced around the margin, and a few small spines (3-B) on the cross side. In most cases
the cross faces the outside of the body, and the short sharp spines project slightly above
thc level of the skin.

'I'he anal papilla deposits of the juvenile are similar to those in the adult. They are
rurall, irregular spicules, and take the form of branched rods or perforated plates (Plate
IV, 6s. 4).

Ecor.ocy: Paracaudina chilensis has been taken in the New Zealand region
from rnuddy and sandy localities to depths of at least 550 fathoms. Some
specimens have been recorded from fish stomachs, but it is not known how
extensively the species is used as food by bottorn-feeding fish.

Drscussror: Dendy (1897) gave a very thorough account of the structure
and disposition of the anal papillae in this species.

Clark (1907) placed eight species of Caudina Stimpson into the single species
Caudina cldlensb (Muller), as many of the original species descriptions had
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been inadequate, based as they were on such characters as size of thc specimens,

colour, texture of ,tt" noay *"U, all of which arc known to be subjggt^ to nruch

inclividual variation. In fiir synon)'rn)' Clark includecl Hutton's..(1872) species

coriacea from Nerv Zealand and austr-alis (Semper) fronr Australia.

Mortensen (1925) criticisecl Clark's synonyrny an{ dgclared that C. coriacea

Irorn l{ew Zealancl, 
'C. 

australis fronr Australia and C. chilcnsis from Chile were

different species, and he used apparent differences-in. spiculation and calcareous

titrgt as hil evidlnce. At the prci*t time, C. australu isitillregarded as a distinct

r1r.ii*r. But the history of C. cot'iacra is ratlrcr ruore complex.

Hozart,a (1928) regarclecl C'. clile:nsi.s anrl C. coriacea as thc stune lPg:le.s
using Clark tfgOZi as"his authorit)'. He nray not ltave seen Mortensen's (1925)

pupJr. Ohsh|na (fSZS) agreed *itt. Clark' (1907) and Flozarva (1928)., 3.tttl
criticisecl the rvork'of Mortensen, stating that his figires.were rnadequate- H*ding
(1932) accepted Mortensen's vierv and included C. coriacea as a separate spe^ctes

in lris'rr.*. g*rrr.s Paracaudina, together with C. chilensis. Later Heding (1935)

vigorously cipposed Ohshima's (tbZg) opinion, and trsed the sarne characters

as"Mortenr.n'11925) for distinguishing the spccies coriacea and chilcrr.sl'r. but on

a much ulol'e elaborlate scale. FIe .,red characters such as body fornr, " retractor
muscles ", genital papillae, ancl pr.esence or absence of '' Cuvierian organs " as

aclclitionai E"iclence. Thus Paraciidina chilensis was re-established as a separate

species, but Clark (1935) "re-entered tl-re lists" in his own words, after exzunining

o gr.ui nltmber of'specirnens of Parataudina. His-papet: th9*: that he disagreed

wiilr Morrensen (192'5) and Heding (1933). He diJcirded body form, "rett'actor
muscles ", " Ctrvitrian organs ". geiital papillae and the calcareotts ring 1s bases

for classification, and st;ted thJt thc spiiules w'ere the only-. safe criterion for
separation at th; species level. As a ..,ruit of his thorotrgh studies Clark compiled

l key to the *p""i", in senus Paracaud.ina. and to-"d the New Zealand form
Paracaudina cliilen.ri.r "ui:. coriacr.a, adding that l)eichmann was in agreement

n,it[ him. Deichmann (1960) suggestecl tf,at the New Zealand form be named

P. chilensfs forma coriac'ca as. in thc rvorcls of \V. K. Fisher, "it does not protest

too much ".
I have examinecl only the Nerv Zealancl specimen.s of the gentls Paracaudina

ancl they clispla,v some considerable variation in their calcarcous deposits. Comffji-
son of ih*r"'deposits w.ith those figured by Hozar^'a (1928) and Heding (1933)

has servecl to convince nre that th{' ..r"*bl" each other in so *?ty features' and

show such cliversity of form. that the strbdivision of t!.-. species chilenns rnto

subspecies ol. even "forms" is unwarrantecl. Clark- (1935) 
-himself 

stated that

if trl haa a specimen fronr Chile rnixed r,r,ith specimens froln another area he

rvould not be'able to idcntify the Chile spccimen with certainty'
Thgs thc suggestion lies at hancl that i'. chitensis is a circum-P.acific species,

having possibly 
"ihe Indo-West-Pacific region as its centre of distribution. Near

the centre of clistribltion. the genus P"aracaudina gave rise to tetrapora and

australis, now. in Ar.rstralia. and io clilen.si.c, which Jpread north lt J"p3",, *d
to California and Florida r.'ia the Aleutian Islands. and south to New Zealand,

leaving ^ remnant in North-west Australia. The Chi-191n repres.entativ:: 
11n,1y

harre ieached South America via New Zealand. Fell (1953) states that it is qurte

iik"1, that Nerv Zealancl suppliecl contribrrtions to the fatrna of southern South

America. He cloes not propoi" 
^n 

Antarctic shoreline as does Deichmar'n (Clark,

1935). but indicates that the west to east circurn-polar.cttrrent.mly be.responsible

for this N"* Z.uinna umnitv in certain elements of the South American fauna'

Th. gap in the distribution' of P. chilensi.s lies between California in the north

ancl Chile in the sorrth. The eap rnal' possiblv be cluc to trnfavourable environmental

conditions, or. the species *oi' rtiil 'be rrncliscovcrecl there. As P. tlilcnsis is

eurybat5ic to a ..rtlin clegree. therc should be ferv depth barriers to dispersal.
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Order DENDROCHIROTIDA
DrAoNosrs : Tubefeet , present, tentacles tree-shaped, profusely branched. Retractor

muscles usually present. lVlesentery of the.posterior- lbop- oi the intestine in rhe-;ight;;
left ventral interradius. Gonads on both sides of the dorsal mesentery. Respirator| trees
present. Deposits usually irregular fenestrated plates, sometimes tables.

The Orclcr Dendrochirotida is cosmopolitan, containing predominantly shallow
urater fot'ms, but a number of species arc -found in cleepei waters. especially in
thc Arctic regio:r. The numerous species in this order feed selectively on planktonic
organisms or detrital material.

f'here are three families, of which two are represented in Coolt Strait. T'[e
tliird family (Psolidae) has two represe.ntatives in thc New Zealancl region.
namell' Psalus il(ozelanicz.i Mortensen which is knolvn from off North Cape,"ancl
Pseudopsolus macquariensis (Dendv) recorded fronr Macquarie Island and
Stewart Island.

I (+)

2 (3)
:r (2)
.+ (t)

Kriv ro rHE Fenu,rns tN Onnnn
Body cvlindrical or fusiform. without a
well-defined ventral sole.

Tentacles l0
'-fentacles l5 to 30

Bodr' flattened, n'ith a
r-entral sole. \{or-rth and

DnNonocHIRorrDA

Fam. CL-C:UMAI{IIDAE
Fam. PHYLLOPFIORIDAE

Fatn. PSOLIDAE
u'ell-defined
anus dorsal

Famill' PHYLLOPHORIDAE
Dracxosts: Tentacles l5-30. usually in two or even three circles. the inner circles

having smaller tentacles. Calcareous ring- well developed, with or without forked processes.

Heding and Panning (195+) revised the Phyllophoridae and diagnosed five
srrbfanrilies. Of therse srrbfamilies. two have representatives in Cook Strait.

Knv ro rrrE Coox Srnntr SueFel[tl-rns rN Felrrly PrryllopHoRrDAE
1 (2) Calcareous ring without posterior pro-

cesses. The individtral pieces of the
ring are undivided Subfamily TrrlourorrNAn

2 (l) Calcareous ring complex, composed
of a mosaic of minute pieces Subfanrily Ssrrpsnrnr,l.rNAE

Subfamily TnyourouNAE
Drecuosts: Calcareous ring without posterior processes. The individual pieces of thc

ring are undivided.

l'Ieding and Panning (

was described from Cook
the number of genera to

1954) Iisted 13 genera in this subfamily. A new genus
Straic b,v the rvriter (Pawson, 1962), thus increasing
14.

Neocucumella Pawson, 1962
Dr,tcNosrs: Tentacles 20 (outer ring with five pairs of larger tentacles, interadial;

inner ring with five pairs of smaller tentacles, radial). Tubefeet confined to the radii,
arranged in double rows. Radial pieces of the calcareous ring each with a deep median
anterior notch. Interradials rounded anteriorly. Qals2re{'us deposits numerous two-pillared
tables. with symrnetrical circular or elliptical bases, 0.05mm in average lerigth, peiforated
by four large and four small (alternating) holes.

Neocucumella bicolumnata (Dend1' and Hindlc) Plate III. figr. 1-3
Pscudocucumis bicolumnatus Dendy and Hindle, l_902, p: 106, Pl. 11, fig. 6,

Pl. 12, figs. 13-14; Joshua and Creed, 1915, p. l9; Engel, 1933, p.36.
Mensamaria bicolumnata Clark. 1946, p. 406: Dawbin, 1950. p. 38.
Neocucunzclla bicoluntnata Pawson, 1962. p. 65, figr. l-2.
Non: Amphicyclus thomsoni (Hutton).



Dr,scnrprrox: The single specimen is 30mm in total length, and the body is attenuated
posteriorly to fornr a nlore- or i"s distinct " tail " legion. The attterior end narrows as an

introvert'which carries the crown of 20 tentacles. Tlie body wall is quite thin l;ttt opaquc'

ancl there is some transverse wrinkling near the posterior end.
Colour in alcohol light brown. Tt " tubefeet are dark brown and the tentacles are

clark rcddish-brown. The" tubefeet ilrc <'on6ned to the fir.e embulacra. where they al'(:

arranged in clouble rows. There are no tullefee t on the introvert. Near the extreme

iiori.t"ior e1d of ttre Uoai they are more scattered. and the dotrble row arrangenrent. is lost'
'-----f; ri"St of t.trty brariched tentacles surrotrnd thc mouth. The outer, ring -has. five

,airs-of- lorti t"rrracles'{-5mm in lcngth. Iying in .an interradial position, while thc itrner
i.i tt6 no'i pai6 of srnall tentacles. 

'imnr'in'iength. radially.platecl. The mid-dorsal pair
of iarger tentacles are smaller than the other outer ring tentacles...

TYhe calcar*o"r ri"g ir- .o^po."d of ten simple piecJs. Bach radial piece is approxirnately
,.".tuntulu,: ip shape "id hut a wide and cleep postcrior notch and :r pronc'ttnced nledian
alteriJr notch. Ther" are no anterior pro.r,rr.;, on the radials. Interratlials arc \'-sh rped'

with the tail of thc ', \"' directecl anteriorly. T'his rrnterior projectiorr is l>luntll' r'otrndecl'

Length of each radial piece 2.0mm; lcngth of cach interradill piece I .0nrrrr,

The internal anatomy has been describcd b,v Dendy and Hindle (1907).

Calcareous deposits of three types were found:

L Tables: The skin coptains very large numbers of tables. closely lEgregated together"

lp generat the table disc is oval in shape."and has cight.perforations. four large (a.pproxi-

rnat;ly 0.0l3r1nr dianreter) and four small_(approxirnately 0.007mrn diarneter)' . Average

,Ji;'length is 0.05mm, breadth 0,03mm (Plate' IIl. 69. l). Departures fronr this basic

pattern are so rare that only three tables of unusual shape wer-e found.(Pl- III.-fi8. 3). At
it. ."r,tr* the disc of each iable carries two short pillars. which are joined at the top by a
single crossbar. Average height of pillars is 0.02mrn.

2. Tentacle deposits: The digits of the tentacles contain largg nuntbers of rod-likc
d"po.itr lFi.-lif, ni. 2). The exiremities of the rods are -expanded and carry- a^n^urnber

"i-p.tioritio"r 
(up"to ?0 in each rod). Ar,erage length of the tentacle rods is 0.06mm.

No-unperforated rods werc found.
3. Tubefoot deposits: The tubefeet carry well developed endplates in their sucking

discs,

DrsrRrau'rroN: The type specimen was recorded from ''off l)trnedin " (Dendy

a.cl l{indle. 1907). Joshiri and Creed (1915) recorded a-_specimen front Ar.rstralia.

probably collected niar Adelaide. The new' record, Wellingto.n Harbotrr. enlarges

it" airttibution area of the species, but N. bicolurnnata is still a rare sPecies.

DrscussroN: Dendy and Hindle (1907) described "l S-shaped intestine, feebly

cleveloped respiratory irees, a single .Polian vesicle. a-nd gonads^ consisting of trvo

b'.rnches of verl' long filarrlents in their sPecimen of this specics..

The systematic history of l/. bicolumnafa has already becn otrt.linecl (Pawson,

1962).
Subfamilv Sr,ut'nntnLLINAE

P..nvsox- H otothurinn

Marenrer. Exeurxno I VVZ 6+,
mud. 1 specimen.

Dlecxosts: Shape fusifornr. Colour
reddish-brown.

Fauna ol Cook ,Strait, )i.2. 2:i

off Point Horvard \{harf. 5 fathotrls. bltre

light brown. Tubefeet dark brown. Tentacles

long processes; both radials and inter-
preces.

genera in this group, of which two

Surr.ur,trlv SrltrentELLINAE

!{ r ot hyonid ium f)eichmann

Pentadaclyla Hutton

Dtrrcxosls: Calcareous ring tube-shaped with
radials are composed of a complex mosaic of small

Heding and Panning (1954) incltrded five
are repreiented in the Cook Strait region.

Kr,v ro rHE Coox Srnatr GuNrn.r IN

I (2) Deposits (when present) small tables.
tlpically with eight perforations. and
a ihort bltrnt two-Pillared sPire

2 (l ) Deposits perforated plates. with a long.
shai'p spire composed of trvo long rods

fused together
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Neothyonidium Deichmann, l93B
Drlonosts: Dendrochirote holothurians with 20 tentacles which are amanged in pairs.

Calcareous._lng cornplex. Radials with long posterior processes. Deposits tabies with two
columns. (Heding and Panning. 1954, in pirt.)

Type Species: Neothl,onidium haet,aiien.se (Fisher).

. A single species..N. dearm.alunt is knolvn Irorn Neu.Zealand at the present
trme.

Ncothyoniditrrn deannatum (Dcndr, ancl Hindle)
Phyllophorus dearmatu.r Dendy and Hindle, 1907, p. 103, Pl. 11, figs.7-8. Pl. 12,

{9.]5,P!. 13, fig.20; Joshua. 1914. p..t; Moitensen, 1925, p.353, figs.36-37;
Clark, 1938, p. 494.

Lipotrapeza dearmata.r Clark. 1946, p. 4ll.
Neothyonidium dearmaturn Heding and Panning, 1954, p. lgl, fig. 93.

DHorvosrs: Calcareous deposits usually absent from the skin, apart from the anal
extremity. where they take the form of two-pillared tables (average length 0.07mrn), typically
with eight perforations, four large alternating with four small.

Dtscusslox: This intcrestins species has becn rccorclcd from Akaroa Harbour
(Dendy and Hindle. 1907), and \\Iellington Harbour (Mortensen, 1925). Joshua
( 1914) reported the l)rc:sence o[ spccimens at l'arious points along the south
coast of Australia.

Pentadactyla Hutton. lBTB
Dr.l,cxosrs: Mediurn-sized dendrochirotes with 20 tentacles iu two rings. Tubefeet

distributed evenly over the body. Deposits in the skin either spired tables of irregular
shape with rough tapered spires, or smooth, shiny lattice-plates.

Pentadactvla longidentis (Hrrtton) Platc V
Thyone longidentis Hutton. 1872, p. 16; Theel, 1886, p. 141.
Thyone caudata Hutton, 1872, p. 16.
Pentadactyla longidenlds I{utton, 1878, p. 307: Heding and Panning, 1954. p. 199.
Thyonidiurn rugosutn Theel, 1886, p. 95, Pl. V, fig. 5.
Thyonidium caudatunt Theel, 1886, p. l+7.
Thyonidiwn longidentis Dendy, 1896, p.42, Pl. VI, figs.62-69; Farquhar, 1898, p. 326.
Phyllophorus longidentis Ludwig, 1898, p. 49; Dendy and Hindle, 1907, p. 101,

Pl. 13, fig. 18 a-d; Benham, 1909, p.28; Mortensen, 1925, p.3251 Dawbin,
1950, p. 39, Pl, 2, fig. 15.

Thyonidium anatinum Perrier, 1903. p. l+2.
Phyllophorus anatinus Perrier, 1905, p. 112, Pl. V, figs. 1-9.

MarsRrer, ExaruNno: VUZ 15r, Palliser Bu)', 100-150 fathoms, mud, t
specimen; YUZ 32, off Petone lJeach, B fathoms, nlud, 2 specimens; YUZ 37.
off Shelly Ba1', 10-11 fathoms, 1 specirnen; VUZ 64, off Point Howard Wharf.
5 fathoms. blue mud, 6 specimens: VUZ 69, Somes fs. to Days Bay, 11 fathoms,
mud, 1 specimen: VUZ 87, South of Cape Palliser, 400 fathoms, mud, rock,
gravel, 2 specimens.

Dncnosrs: Colour dark brown in life and in alcohol. Calcareous deposits in the form
of very numerous oval to cruciform spired plates 0.3mm long, together with smooth plates
0.5mm in length. Polian vesicle single, bulbous.

DrscnrprloN: These are stout holothurians, with a total length varying between 20mm
and 70mm. The body tapers abruptly posteriorly to form a more or less distinct tail. There
is. however. considerable variation in shape, depending on the degree of contraction of
specimens. The body carries a number of short ( l-Smm long) spinous projections scattered
over its surface. These projections render the skin prickly to touch,

The colour is dark brown in life and in alcohol. The anterior and postedor extremities
are lighter in colour, and the tentacles are greyish-white, with small brown-red spots.

An introvert, usually retracted, is present, and carries a crown of 20 tentacles which
are disposed in two circles. The outer ring has five pairs of large (4mnr long) interradial
tentaclel. while the inner ring has five pairs of small (l-2mm long) radial tentacles. The
mouth lies in a shallow depression in the centre of an oral clisc. The itrtror:ert is thin-
walled and transparent, and carries double rows of tubefeet on the radii.
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The calcareous ring is large, composed of ten pieces, each piece comprising a complex
mosaic of small fragmentl (Pl. V, fig.2). This rlng has been well deicribel by Dendy
(-1896) and Dendy and Hindle (1907). The ring from the largest specimen diffLrs from
that figured by-D.end1_ in some respects, The noiched anterior ends 

-of 
the radial pieces

are more rounded (Pl.V, fig.2), the splits in the radial pieces are much wid-er in
proportion ?nd better-. defined, and the anterior projections of- the interradial pieces are
more irregular in outline. The small fragments which are aggregated to form ihe radial
pieces tend toward a rectangular shape, while those in the interiadials are polygonal.

A thinwalled oesophagus runs into a long coiled intestine (Pl. V, fig. l).- Th; rectum
is thinwalled and transparent, The cloaca is attached to the inside of- the body wall by
numerous muscle strands.

The single Polian vesicle is elongate, transparent and bulbous (Pl. V, fig. l). The
stone canal runs anteriorly in the dorsal mesentery, terminating in a nodular madreporite.

Left and right respiratory trees arise from the ventral side of the anterior end of
the cloaca, and both extend to the anterior end of the body cavity, where they are
attached to the pharynx.

A large mass of dichotomously branching genital caeca lies at the level of the middle
of the body. The genital duct is long, and runs anteriorly in the dorsal mesentery close
to the body wall (Plate V. fig. 1), opening to the outside in the dorsal interradiuso
immediately posterior to the outer ring of tentacles. The genital caeca contain large yolky
e8gs.

Longitudinal muscles are represented as five broad flat sraps (Pl. V, fiS. 1). Retractor
muscles arise from the longitudinal rnuscles one-third of the way along the body cavity
from the anterior end, and they are inserted into the anterior notches of the radial pieces
of the calcarcous ring (Pl. V, fig. l). Transverse muscles are visible as fine fibres, but they
are not conspicuous.

Calcareous deposift:
1. Body wall deposits: The body wall is completely invested in perforated plates,

many of which possess a central spire.
The spired plates (Pl. V, fig.4a) are usually round to oval in adult specimens. In

juveniles and some adults the spired dcposits tend towards a <'ruciform shape. Average
greatest diameter of the spired plates is 0.3mnr. The spire is usually centrally placed on the
plate, and is composed of two rods which fuse together near the base. These deposits are
so placed in the skin that the spires project above the level of the body wall.

Larger plates which lack spires are also common in the skin. They are elongate
(average length 0.5mm), and have larger numbers of perforations than the spired plates
(Plate V. fis. 4b).

2. Tubefoot deposits: The tubefeet do not appear to have endplates in the strict
scnse! but they contain lar.-.e numbers of cleposits. mainly spired plates of varying shape
(Plate V, fig. 3).

3. Tentacle deposits: The tentacles contain numerous
perforated (Platc \'. fig. 51. Rod length varies between

There are no deposits in the introvert.

l)rsrRrRurroN: This spr"cies is a prominent member of the holothurian fauna
of lrlerv Zealancl, especially in the Cook Strait region, where it is known to occur
in numbers. Specimens have been taken from as f.ar north as Cape Egmont
to the rvest of the Nolth Island. and it is likely that the species is present in
the same latitudes to the east. N{ortensen (1925) recorded a specimen from
Akaroa Harbour in the South Island. Pentadactyla longidentis may yet prove
to have a rvider distribution than formerly supposed.

Ecor.ocr': Preference is shorvn for a muddy bottom, and specimens have been
taken from depths ranging between 3 fathoms and 400 fathoms.

f)rscussrox: The variability of body shape has led to some confusion in the
past. some new species having been based on specimens of unusual shape. Flowever
this error was rectified by Dendy and Hindle (1907) and Mortensen (1925).
The presence of large yolky eggs in the genital caeca leads to the suggestion that
this species lacks a pelagic larva and has direct development.

Because of its colour. shape, and the rough texture of the body wall, this
species is one of the most easily recognised of the Cook Strait holothurians.

small rods, some of which are
0.02mm and 0.tmm.
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Family CUCUMARIIDAE
Drecwosrs: Tentacles 10, equal, or with a smaller venhal pair. Tubefeet confined

to the radii or scatrered olr", ih" Lody. The mesentery of the posterior loop of the intestine
lies in the left ventral intenadius.

About 30c7b of. thc known lrlerv Zealand holothurian species are placed in this
verv largc family. Panning ( l9+91 revisccl the group, diagnosing five subfamilies
ou the 6asis of calcaleous 

-rings 
ancl calcareous cleposits. 'frvo of these subfanlilies

have representatives in thc Clook Strait region.

Knr- 'rp rr-rE Coor Stnnrr St:srelrrLrEs oi.' Falttlv CucI:TIARIIDAE

I (2) Calcareous rings conrposed of l0 solid
pieces. Calcareous deposits cups and
plates

2 (l) Calcareous rins^ long and
entire ring cornposed of
mosaic of minute pieces

Subfarnilv Colocr{IRINAE
Dr,tcNosrs: Calcareous ring simplc. without bif urcatcd processes. or at the rnost

nroderately deep, with short undivided processes. Radials and interradials rrndivided. In
tbc skin plates and baskets; no tables (After Panning, l9't9).

Knv To TrrE Cooti Srn,rrr GENnR,r rN St:nl.nrrrr-r' (loroc:rrtuNee

1 (2 i Body cucumber-shaped, straight. De-
posits cups and knobbed plates of trvo
types ()cnu.r Forbes

2 (l ) Body typically U-shaped. I)eposits cups.
and large scales of average cliarneter
1.0mm llttrrotln'one Panning

Ocntrs Forbes, l84l
DrncNosrs: (lalcareous ring simple, without posterior processes. Deposits in the forrn

of knobbed plates and cups, The crips fornr an investing layer (Panning. 1949. in part)'
T;-pe Spccies: Ocnus brunteus (Forbt's).

Of the threc species of Ocnus known from Nerv Zealand. one, O. calcareus
Itas bccn lecorded fronr the Cock Strait region.

Ocnrrs calcareus (Denclr')
Colochirus calcareus Dendy. l8g6, p. 38. Pl. r-r. figs. .+"tr 53: Farquhar. lBgB, p. 325'
Colochirus breuidentis Ludwig. 1898. p. 442, raf. 26. figs. 22-29.
Cucumaria calcarea N{ortensen. t925, p. 335. 69. 26 c-d I Dawbin. 1950. p. 38,

Pl. 2, fig. 11.
Ocnus calcareus Panning, 1949, p. 437.
Non: Ocn us breuidcnf rr ( Hutton ) .

Dr,rowosrs: Deposits include cups, and knobbcd plates of two types. one type with
four perforations and 12 marginal knobs. the other type with many snrall perforations and
numerous central and marginal knobs.

DrscussroN: Althotreh Ocnus calcareu.r is not a particularly common species
it is known from Arrckland. Wellington, Stewart Island, and J,,* Fernandez
Islands. Mortensen (1925) said of this species "as it is a littoral form, which
can be transported on floating algae, the occurrence of this species at Juan
Fernandez is not so very surprising. But it is to be expected that it will prove
to occrlr also on the other subantarctic localities ".

O. calcareus is similar to O. bret,identis (Hutton) in some respects. but the
two species differ markedlv in the structure of their calcareous deposits. as

pointed out by l)endy (1896) ancl Mortensen (1925).

slender. the
a conrples

Strbfam, Cor-ocHtnlNen

Subfam. TnroNtx,rr,
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Heterothyone Panning, 1949
Dreouosrs: Calcareous ring composed of 10 solid pieces; radials each with a more or

Iess lvcll developed posterior notch. Deposits include large scales 1-2mm in diameter, which
invest the body, and well developed deep cups, usually with four perforations.

Type Species: Heterothl,ene alba.

Also included here: H, ocnaide.; (Hutton).

Panning (19491 erected the new genus Heterotltyont:, with species alba as
the typc, and hc also included rrnder this generic narne the species pigra (Koehler
and Vaney) and semltarz (Bell). This genus was placed in Subfamily Thyoninae
Panning, which was diagnosed as follows:

"Calcareous ring slencler. with long processes; radials and interradials flat,
fusecl together; the entire calcareotrs ring composed of a complex mosaic of minute
pieces " (Panning, 19+9 ) .

Dissection of many specimens of the species alba showed that the ring is

fact composecl of I0 solid yet fragile pieces. C)onscquently this species belongs
Strbfanrily Colochirinae Panning.

I)escriptions of the species semperi (Bell, lBB4) and ltigra (Koehler and
Vaney, 1905) point out that the ring in these species is composed of a mosaic of
pieces, Thus semperi 11d pigra should remain in Subfamily Thyoninae-, but a
ne\\' generic name should be supplied. I propose the name Hemithyone for these
slrecies, with Hemithyont' scmperi as the type species.

-Ihe spccies alba is qrrite closelv allied to another Nerv Zealand species originally
clescribed as Coloclirus ontoides (Dendy). This has already been pointed out by
other workers, including l)end1' (1896) and Mortensen (1925). Panning (1949)
resrrrrectecl Reiffen's (1901) genrrs Ludu,igia for species ocnoides (Reiffen had
designatecl ocnoidts as the t1'pe of 2rr77x,isia). However. Ludwigia is preoccupied,
and the name cannot be rrsed again. Under this generic narne Panning (1949)
listed 17 species (including ocnoide.r\. Of the 16 species beside ocnoides, none
appcar to possess the large imbricatins scales investing the body which are so

characteristic of the species ontoides and alba. In this respect, and in others, the
trvo New Zealand species are clistinct and I have placed them together in genus
HeterothTonr, ancl transferred the .qentrs to Subfamily Colochirinae.

The 16 spccies incltrcled in L'udu'icia bv Panning (1949) are listed below.
These mav have to be assigned to nerv genera in due course. f am not in a
position to critically' examine these species. but studv of the literature shows that
thev tencl to fall into trr.o categories on the basis of their calcareous deposits. It
must be pointed orrt that descriptions of some of these species are inadequate.

" Ludwigia "
Species u'hich have btrttons rvith four holes: .rltyridophora (Clark) : uicaria

(Bell) ; Ielet,rci (Barrois); tetracenlviofhora (Heding) : punctata (Ludwig) ; solida
(Deichmann) ; ernrmata (Porrrtales\; feruicax (Theel) 1 .ru.rltacta (Ludwig).

Species rvhich have btrttons rvith more than four holes. or none: lactea
(Forbcs) : ptanci (Brandt) : glacialis (Ljung'man) ; hedinsi (Panning) ; Iutea
(Sluiter) : bouaetensi.s (Heding) : ekmani (Heding).

Key ro rr{r.: Spncrns IN Gaxus Heterothyone PeNNrNc

1 f 2) Small holothurians (up to 30mm long) :

radials with a poorly defined anterior
notch: interradials with long and
narrorv anterior processes H. alha (Hutton)
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2 (l ) Largel holothurians (rp to 60mm
Iong ) ; radials each rvith a well de-
fined anterior notch: interradials with
short and broad anterior Processes H. octtoides (Dendy)

I{eterothyone alba (Flrrtton) Plate VI
Chiridota alba Hutton, 1872. p. 17.
Echinocucunis alba Hutton. lB7B, p. 3t17.

Colochirus otbo iindr', tegO, p. b5, Pl. +. figs. 2l-32: _Farquhar, 189qr.p.,.3??'^--
Cucuntaria otu" l"Aiig, 1898,'p. Zg; Perrier,"t905, p.BJi.pendy and Flindle, 1907.

p. 98; Mortensenf 1925. p. l|{6: Dawbin, 195-0-,-p. 36.^

Cucimaria'filholi Perrier, 1903, p. l{4; Perriir, _t9OS, p. 89, Pl. V, figs. 10-12.

Hcterothyon'e alba Panning. l9+9, p. +6+, abb. 59. figs. a-i'

Malnnrar, ExaNrrNlnu: YI;Z 15. Palliser Ba\', 100-150 fathoms, ntud, I _specimen;
\rUZ 30, ofl Somes Island, 5-10 fathorns. rirud, lli specinrens: VUZ 69, Somes

lslancl to l)a1's llar'. I I fatfioms, mucl, I spccimen: Karr llal'. 20 fathonrs. rnud,

I specimen.

Dnonosrs: Small, U-shaped, colour white irr life. Radials with a poorlv defincd
alrerior notch; interradials wiih iong and narrow (almost needle-like). anterior Processes'
Deposits scales'and deep cups. The cup rims carry many small projections.

Desc*rptroli: These are pure white to grey holothurians, alrnosl- invariably U-shaped,
with thc ventral surface occupying the greater iurvature. The total length varies between

lgmm and 25mm. The tenticles-are retracted in all specimens. and the anterior end ot

ifi" ttoai is blultly rounded. 'Ioward thc posterior endi the body.tapers gently.to. form a

slender iail. The 'body wall is thick and firnr, due to the investing layer of inrbricating
scales.

There are ten tentacles, the ventral pair being the smallest.- 'fhey are grey,- covered

with dark brown spots. The crown of tentacles is i'arried ott a short, thinwalled introvert'

Tubefeet are numerous, confinecl to the radii anteriorly and pos.teri.orly. but scattered

in radii and interradii on the ventral surface of the nriddle of the body, in grcater numbers

thal elsewhere. These tubefeet are stiff, and not conrpletely rehactile, their walls containing
large numbcrs of perforated rods.

The r:alcareous ,ing is composed of ten pieces. five radials and five interradials (Plate
Vf, ni.- +1. 1.he radiais each ir"n" a well_developed anterior -process 

with an attachment
area for the radial muscle and a poorly definecl median split.- The posterior-process of the

radial is lolg u"a-br-orJ, with a sirallow but distinct V-shiped posterior notch' Erch inter-
radial piecc 

"is 
Y-shaped, with the tail of the " Y " directed anteriorly'

A short thinwalled oesophagus leads into the thinwalled intestine, which is extensively

coiled neal rhe ,"iaai"-"iilrJb;?t (Pl. vI, fis, l). The recrurn mns direct to the terminal

"rru, 
and the cloaca is undifferentiated. 

-goth 
intestine and rectum are dark brown in

colour.
The water-vascular systeln surrounds the oesophagu-s im-media!91y. posterior 

. 
to tl"

."l."r"orrr ring (Plate Vl,'fig. 1), and gives rise-to a single bulbous Polian vesicle from its
;;;l ria" ilfii- Vt,-fi'*. j;.-'rrre r,in.."nul is a short coiled white tube, terminating
in a rlinutt' nodular madreporite which is attached to the dorsal mesentery.

Thc right respiratory tree is considera[ly longer than the left, .and extends to thc

extreme antcr-ior ";-d-;i-ih" 
body. [n some rp-"L;m"ni the right tree carries a short subsidiary

branch. 'Ihc left tr". ir about 
'half as lorrg'as the right. Respiratory tubules arc long and

narrow, branching copiously.
The gonad consists of two small bunches of unbranched genital caeca {Plate VI'

fig. f l. 
-r"f;i"6 

U" i"ff way along the body. cavity. As a _consequence the genital duct is. a

lJng ind narrow 
-t.rb", 

,rhi.h i,rn* anteiiorly _on the dorsal mesentery, 
- 
opening .to the

exterior in tn" introvert, in the dorsal interradius. In some.gPec.imens the g-ell-tal^caeca

"r"-p".r."i 
*itfr r*ul-esss (Plate VI, fis.B), which vary considerably in size (0.05--0.3mm

diameter).
Radial longitudinal muscles, retra(:tor muscles and transverse muscles are poorly

d"""lopJ, the iadial mttscles bein.g reprcsented as thin white straps'

Calcareous deposits:

i. Large Scales (Plate \rI, figs. 5. 7): The.b<-rdy is cornpletely invested in calcareous

scales which o.. upprf*l*ut"ri'onil i.r shipe. The av'erage gieat"st length of these scales
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ir l.0mm, but there is some considerable size variation. The surfaces of the scales are

reticulate. and carr.v small knobs (Ptate \/I. fig. i). [n general, the free edges of these

overlapping scales face the posterior end irr the postericrl half of the body, and the anterior
end in the anterior half of the body.

2. Cups (Plate VI, fig. 6): Deep perforated cups overlie the plates in large numbers.
The basin of each cup has four perforations, while the cup rim carries a nunrber ot
irregular projections. Average diameter of the cups is 0.03mm, and the cups are
approximately as deep as they are wide.

3. Buttons (Plate V[, fig. 2): Oval to rcctangular smooth b-uttons. with . 5-20
perforations are scattered sparingly among the cups in ihe body wall. The greatest length
of the buttons varies between 0.05 and 0.1mm.

+. Tentacle Deposits (Plate VI, fig. 3): The stems and digits of the tentacles contain
large numbers of perforated plates and rods. which show considerable variation in shape

and size. The perforated plates reach a length of 0,24mm'

DrsrnrnurroN: Hetarothj,otte alba is one of our best knorvn dendrochirote
holothurians. It is restricted to tlre Nerv Zealand region, where it has been taken
in nurnbers from many points along the east coast of the North and South Islands.
T'he species has not been recorded from anv of the outlying islands.

Ecolocy: This species prefers a sand\f to rnuddy bottom in comparatively
sheltered localities. A degree of eurybathy is displayed, specimens having been

taken from lowtide level to depths of 150 fathoms.

Drscussrox: Mortensen (1925) suggested that the small size of the eggs in
this species ma,v indicate indirect develollmcnt, rvith the presence of a true pelagic
larva.

H. alba has but one close relative. H. ocnoides (Dendy), which also has a

restricted distribtrtion. The two species differ in size. and in certain features of
their calcareous rings and calcareous deposits.

Heterothyone ocnoides (Dendy)
Colochirus ocnoides Dendy, I896. p. 36. Pl. 4, figs, 33-43: Farquhar, 189-8, p'3?i.
Cucumaria ocnoidcs Ludwig, 1S98. p.30; PerriCr, 1905, p.96, Pl. 1, fi81 9:13'

Pl. V, fig. 13;Dendy and Hindlef ISOT, p. 100; Mortensen, 1925, p.347;Dawbin,
1950, p. 36.

Ludwigia ocnoidcs Reiffen, 1901. p. 598. taf. 15; Panning, 1949, p. 435, abb. 30, 3l'
DrAcuosrs: Large (up to 50mm long), U-shaped. colour orange in life. Radials each

with a well-defined 
- anteiior notch: interradials with short, broad and blunt anterior

processes. Deposits scales and deep cups. The cup rims have less than ten projections.

DrscussroN: This species is known in the Cook Strait region from a single
specimen taken in Wellington Harbour at a depth of 5-10 fathoms by Mortensen
(1925). Other localities include New Brighton (Dendy, 1896, lB98), Dendy and
Hindle (1907), and Cloudy B*y and Akaroa (Mortensen. 1925). Mortensen
(1925) suggested that H. ocnoides u'ill prove to have a much wider distribution
in New Zealand seas.

Subfamily TuvoNnrlr:
Dracnosrs : Calcareous ring slender, long. with long processes I radials and interradials

flat, the entire ring composed of a complex nrosaic of minute pieces (Panning, 1949, in
Pafr).

The subfamily Thyoninae is represented in Cook Strait by . single species of
the genus Stolus Selenka.

Stolus Selenka. 1867
Drecxosrs: Calcareous ring with long processes, composed of a mosaic of minute pieces.

Deposits large scales with many perforations, and smaller buttons with few perforations.
No cups,

Type Species: Sro/u.i .sacellus Selenka.

.{t the present time. this genrrs contairts less t}ran ten species.
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Stolrrs huttoni (Dendy) Plate \zII
Cucuntaria huttoni, Dend-y, 1896, p. 32, Pl. 3, figs. lg-20; Ludwig, 1898. p. 39;

Farquhar,._1998, p._324; Perrier, 1905, p. 93: Mortensen, i925, p. g-g+, ngs.3s-gs;
Dawbin, 1950, p. 36.

.Stolus huttoni Panning, 1949, p. 463, abb. 58.

M.r'r'uRrer, Exeurusn: vuz 62, opposite \vorser Boy, +-s fathoms, green
sand, I specimen.

Drecxosts: Body large (yp to lB0mm total length). U-shaped, completely invested
by large overlapping scales, which are overlain by snrall perforatid l:uttons 0.Ol-0.03mm
long. Colour grey to yellow.

Ds'scRtprroN: The single specinren is U-shaped, with a total length of l25mm. The
integument is very hard and thick, due to the presence of great numbers of calcareous
deposits. The colour in alcohol is yellowish-white. The tentaales are abur:dantly speckled
with brown spots on a grey lrirckground.

Tubefeet are present in all radii and confined to thenl. They are more numerous in
the mid-ventral portion of the body, where they are arranged in distinct double rows. A
se-mi-transparent introvert is surmounted by a crown of ten richly branched tentacles, of
which the ventral pair is the smallest.

The calcareous ring is complex. each piece being composed of a number of fraguents
(Plate VII, fig.2). Thg radialq each havc a pronounced anterior notch and long, nartow
posterior processes. The interradials are not notched. but do possess long posterior processes.

The oesophagus is short and muscular (Plate VII, fig. 1), and joins to the thinwalled
convoluted intestine. The rectum is long and straight and runs to the terminal anus. Two
long and slender Polian vesicles are attached to the ventral sicle of the water-vascular
ring (Plate VII, fig. 1). The stone canal is short. and runs anteriorly in the dorsat
mesentery to terminate in a conspicuous madreporite (Plate VII, fiS. ?).

The two trunks of the respiratory trees arise from near the anterior end of the
rectun'l as flattened tubes.. At the level of the junction between the intestine and the
rectum. each trunk divides and gives rise to a long and a short branch. The two long
branches extend anteriorly for a considerable distance and attach to the body wall in the
interradii. Each trunk carries many short, sparsely branched respiratory tubules (Plate VII.
fis.B).

There are two bunches of intertwining, unbranched, filamentous genital caeca, The
genital duct opens into the introvert in the dorsal interradius (Plate VU, fig. 1).

The radial muscles are narrow, especially near the posterior end of the body. They
thicken in the anterior half, and are thickest at the point of origin of the retractors, which
is about one-third of the way along the body from the anterior end. Transverse muscles
are present as fine fibres. All of the muscles are orange coloured in preserved material.

Calcareous deposits:

l. Large Scales: The body is completely invested in oval to round imbricating scales
(Plate VII, fig. 3), with an average diameter of l.On:m.

2. Perforated Buttons: Great numbers of perforated buttons overlie the scales (Plate
VII, fig. 4). These are 0.1-0.3mm long, and have two to twenty perforations. The
presence of these buttons gives the integument a granular appearance.

3. Tubefoot Deposits: The endplate in each tubefoot is surrounded by perforated
deposits 0.1-0.25mm in length (Plate VII, fig.6). They are easily distinguishable frorn
the buttons in the skin as they are not nearly as thick, and are more irregular in outline.

4. Tentacle Deposits: Irregular perforated buttons and rods of varying shape and
average length 0.2mm are present in the digits of the tentacles (Plate VII, fig.7). The
tentacles are consequently pricLly to touch.

5. Introvert Deposits: The thinwalled introvert contains small perforated buttons.
of a different character from those in the rert of the body wall (Plate VII, fig,5). They
are oval to rectangular in shape and have few (6-12) perforations. Average length of
these buttons is 0.05mm.

DrsrRrsurroN: Stolus ltuttotti has previously been recorded from Oamaru
(Dendy, 1896) and Otago Harbour (Morteruen, 1925). The new locality
Wellington Harbour, somewhat extends the area of distribution of this species.

Ecot ocv: Spccimens of S'. huttoni have becn taken from sandy or muddy
bottorns in sheltered shallo',1' areas.
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Dlscusstou: Dendy (1S96) stated that the tubefeet are absent from the dorsal
radii, and Ludwig (1898) agreed with him. Perrier (1905) found tubefeet on
the lateral regions of the dorsal side, and Mortensen ( 1925) rtrt.d that the donal
tubefeet are inconspicuous 

-" 
and form only a singlc irregular zig-zag series ". The

pres_ent writer noted trrbefeet in all radii, the dorsal ltrbefeei afpearing to be
confined to the middle * of the body.

Tltere is some r.ariation in the nunrber of Polian vesicles. Dendy ( 1896) found
two in.tlre type spec.imen. Ludwig (1898) found one, while Mortensen (1925)
noted the 

-presen-ce 
of five long and slender Polian vesicles. The present specimen

has two. "Iherefore no taxonomic importance can be attached io Polian vesicle
numbers in this species.

Dencly (1896) figtrred the calcareous ring of the holotype, but his figure did
not shorv the anterior notches in the radial pieces, nor the bifurcating posterior
ends of the interradials.

.9. Ituttoni ltas no near relatives. either in Nevv Zealand or overseas.

Order ASPIDOCHIROTIDA
DrecNosrs: Tentacles shield-shaped, numerous (15 to 30, usually 20). Respiratory

trees Pr€sent._ Mesentery of the posterior loop of the intestine attached in the right-ventral
interradius. Retractor muscles wanting: longitudinal muscles present as five double bands.

The aspidochirotes are mostll' large forms, \'ery common in tropical regions,
Of the three fanrilies in this order'. one is represented in the Cook Strait region.

Farnil,v STICHOPODIDAE
Drecrsosrs: Gonads in two tufts. one to each side of the dorsal mesentery. Stone canal

connected to the body wall. but not opening to the exterior. Deposits tables and rarety
buttons.

This familv contains four gencra. of rvhich the gentrs Stichopus is by far the
larqcst.

Stichopus Brandt, 1835
DteoNosrs: Ventral surface flattened. markedly distinct from the dorsal surface;

pedicels more or less fully covering the ventral side: dorsal surface with tubercles or
papillae. at least along the lateral margins: tentacles typically 20; gonads in a tuft along
each side of the dorsal mesentery; no cuvierian organs; no anal teeth or noticeable papillae
arourtd tltt: cloacal opening; numerous calcareous tables in epidermis. Polian vesicles few.
rrnbranched; madreporic canal single (After Clark, 1922).

Type Species: Stichopzts chloronotus Brandt.

A single species. Stichopts mollis (Hrrtton) is knorvn from New Zealand.

Stichopus mollis (Hutton)
Holothuria mollis Hutton. 1872, p. 15; Hutton. [878. p. 308.
Stichopus .sordidue Theel, 1886. p. 167. PI. B. fig. 3.
Holothuria z,ictoriae Bell, 1887. p. 534, Pl. 45. fig. 7.
Stichopus mollis Dendy, 1896, p. 46. Pl. 7. figs. 73-92: Whitelegge. 1897. p. 50:

Farquhar, lB9B, p.326: Ludwig, lB9B" p.7: Perrier, 1905, p.83; Dendy and
Hindle, 1907, p.96, Pl. 12, fig. l2; Erwe, 1915. p.387. Taf. VII, fig.22:
Joshua, 1914, p. 2; Clark, 1922, p.60: Mortensen, 1925, p.327; Clark, 1938,
p.5ll; Clark. 1946, p.417: Dawbin. 1950. p.35, Pl. l, fig. 1.

Stichopus simulans Dendy and Hindle. 1907. p. 97. Pl. 11. fig. 5: Joshua. 1914.
p. 3; Clark. 1922, p. 69.

Stichopus sirnultans Erwe, 1913. p, 3BB. Taf. VIII. fig. 23 a-d.

Mernnrel Exe*rtNro: YUZ 15, Palliser Buy, 100-150 fathoms, mud. 3
specimens; VUZ 39, off Days Bay. B-9 fathoms, mud, 1 specimen; Island Bay.
intertidal rock pool,3 specimens, coll. A. D. Allen, 31611959; Balaena Bav, Welling-
ton Harbour. intertidal rock p@1, I specimen, coll. D. L. Pau'son.2l1811960.
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Dncnosrs: Large forms (up to Z-tcm total length), colour light brown to black.
Deposits tables with regular spires, which are more or less open at the top, with one or
two crossbars. Discs of tables square or sguarish, 0.055-0.065mrn in diameter, with four
large holes and four smaller holes at the corners.

DrscusstoN: This species is the best known and most easily recognised of
tlre New Zealand holothurians. Previous workers (Dendy, 1896; Erwe, 1915;
Clark, 1922; Mortensen, 1925) have described the anatomy and calcareous deposits
of. Stichopus molli.r very fully, and Dawbin (1949) has given an account of its
autoevisceration and regeneration.

Stichopus moilis is common in the areas in which it occurs, and it is known
from central and southern New Zealand, southern and western Australia, and
Tasmania, where it lives on coarse sand or mud in sheltered areas to depths of at
least 150 fathoms.

Gennner, Dtscussronr

The holothurian fauna of the Cook Strait region is notable for its diversity
at the generic level. The Order Dendrochiroticla is well represented on the shelf,
but only one species, Ocnus calcareu.r may be fotrnd intertidally. In contrast_.
three of the four apodous species appear to be restricted to the intertidal zone
where five holothurian species are known to occur.

Tlrev are:

Kolostoneura nol,ae-zealandiae Trochodota dunedinensis
Trochodota dendyi Ocnus calcareus' 

-Stichopu.t mollis

Of tlre above species. Trochodttta dendt'i and Ocnus calcareus are relatively
rare'. u'hile the remaining three species are common.

The follorving eight species have been taken from the shelf :

Protankyra uncinata lrleocucumella bicolumnata
Neothyonidium dearmatum Pentadactyla longidentir
Heterotltyone alba Heterothyone ocnoides
Stolus lruttoni Stichopu.s mollis

All brrt three of these species are restricted to the shelf. Pentadactyla longidentis
lras been found at 400 fathoms (Station 87), and Heterothyone alba and
Sticholtu.r mollis arc known from 100-150 fathoms (Station 15). It is possible
that specimens taken from these depths may have strayed accidentally from the
shelf into deep water. as a restrlt of the steep marine profiles in the area.
LTnfortunately it is not knovun rvhether the specimens were alive when captured.
Probably most of the specimens known so far only from Wellingon Harbour
occrlr also on the Cooli Strait shelf. brrt there is a definite need for a more
thorough investisation of the shelf and slope.

There are three deep water species knorvn from the area. They are:
Heteromolpadia marenzelleri Molpadia uiolacea

Paracaudina chilenis

As a result of the greater depth tolerances in the above species, they should
hat'e the_ ability to achieve a wide distribution by spreading across the deep sea

1*t. Although Heteromolpadia marenzell?ri is-known so far only from 
-New

Zealand" Molpadia uiolacea also occurs near Kerguelen (Theel, 18S6). and
Paracaudina chilensis is a circum-Pacific species, It is expected that further
deep rvater investigation in Cook Strait ivill reveal mem-bers of the almost
exclusively deep sea grorrp. Order Elasipodida.
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' 
Present records indicate that no shelf holothurian species are restricted to the

Cookian Province as defined by Finlay (1925) and applied to the echinoderms
bv Fell (1949) and Pawson (1961). The fauna of Clooh Strait contains a mi.xture
of northern and southern New Zealand elements, u'ith sorrther n clements predonr-
inating. Cook Strait does not appear to present a harrier to northu'ard dispersal
of southern species.

Among the Cook Strait
in Atrstralia. They are:

Paracaudina chilensis

holothurians are forrr species lvhich are also knolvn

N eot hyo'nidium de arrnatum
ltl a o cu cumella bic olumnata
Stichopus mollis

The above species comprise about 25/o of. the knorvn farrna. The means by
which echinoderms can cross the ocean gap betu,een Atrstralia and New Zealand
have been discussed by Mortensen (1925) and Fell (1953). Drift in strrface
rvaters across the Tasman Sea in the planktonic larval stage is feasible for those
species rvhich possess pelagic lan'ae (as is probablv thr-' case rvith Srfc/r opu.r molli.r\ .

Botlr Neothl,onidiunt dearmatum and Neocururnrlla bicolumnala have ,volky eg.gs.

and probablv lack a larval stage in their life historr'. Thev mav have been carriecl
across the Tasman Sea in rafts of seaweed, or perhaps dispersed via the Lord Hon'e
Rise to which Fell (1953) attaches some importance as at least a fotmer, if not a
present, dispersal route, More complete infornration on the life historv ancl
bathyrnetric distribution of srrch problematical species mav assist in rcvealing their
clispersal mechanism.
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h,t:tttlolrr:lttts illll)ear tu he ;rat'ticullllr 'uitulrle aI.\. rrrtlt(''l'ial Jor the

sturlr .rf patterns',,f rlistrilruii,,n. .,rring to th,'il relatirclr'.sedt'tttarr
lrabiis" th"ir n.','r'sion to fresh or ('\t'rt lrrackislt uater- thc h1slit1'or
r.,r1rp['te llrserrle ,rf a pehgir' ltrrll lift'. attrl tht'ir rrsuallt' shorl
lrathr rrrr'tric rang('.

'l'liis nrtir.l,, .leals rrrairrlr rr ith lrrlrtt'rtt. ,,I tlistrihulit,tr ,,f th,' sltelf
[auttet. lhat is. spte irs ktt,,n tl tn rlt'pths , f I (]{) fat}rotrrs' The

arrhil,t'rrthal arrC olrt *.ul [attttrt,. rr ill als,t l,t' l'ttttsitl,rrt'cl.
\larirre l)r'r'ittt'es hat t' h,'t'tt rli'lirrrrl l,) l"irrlar r 1925 | antl

lt,,nr.ll rlr)il7l ott tltt' lritsis ,,[ \lollus,':t- itttd'narr' ,rlst, ]tt'r'tr appliecl

to tht. shelI echirr,rrL..rrrrs r['r.ll. l{)l(). anrl lalt'r rt'fcrettcesl. lrr this

l)al)er illt atl.r'tu1lt is rrrarle In lirrrl r't'rr'litti,.ttts lrt'trt t-t'lt tht' ver\'
."*t,'i,'t,',1 {istri}rutit,tt ,,f s(,tllt' :pt'r'it's itttrl lthrsit'al t'trr irotrtttt'tttal
laglprs. lr 5r,uIl lre us,"ful irrrhJcrl iI ur',',,trl,l sat tllat s()tlle ont'

rrrarirrr, l)r'r\irr('c is l,,rrrrtrlcrl to tlrt trorllt l,r att-ut't-irit t'urreltt arrd ttt
llre s,,utir lrr ln,ilhrr t'rrrrtrrt 't' trr'rtclt- I,tti rt ith tht' Pl't'st'ltt statt' of
our.krronl,.ilg" rr,, rcallr <h'lirritt slitlenrt'nlr sttcll as this ratt lrt'ttlatle.

'l'lrc lrotuxlarits ,,f iltr' 1tl't,r irtt'cs ils sugglstrd lr-r tht' knowtt
r r.lrirrrrrlt,nlls uf Ncu Zeulr,r,.[ ,,rn, lre al r ariattt't' rr'ith the h.tundaries
inrlit.atgrl lr1 olht.r arrirrral groul)s. ('.i.r. \l,,llus,r'a. hut tlris is possiblr

rlue tq ,rtoi,r I'itr:tors. n,r,.t,,g ilrt'rrr 
'rlilf,'rcttt'," in p()1\1'rs .t'f loco-

ntoliott.,,,,ri[,,,,f rclrr',rtlrtcfi,ttt- itttll ,,lltct's. I)robalrlr thr-'nlost
irrrplrtapt facllr'i..,Lr la1k,'f it tttot'r'r'ollltrlt'tt'kttou'lt'dge of the

1,uit,'r'r,.,,I distrilruti'tt,,I th,' ltttittlitls t'()llc('rIl('(1.
' f)t tIr" \t'lr Zralarrrl l.ht'll t'r'hitrcdt'l'ttt.. ap;trorirtrattlr i9'i havt'

1 st.attert.d tlistribution patttrrr. attrl sh,,tr rt,, clt,ar pr,,vitrt'ial pattern-
'l'hc rt,rrrairrirrg -l.l'l irppeirr to cot)[orttt t'irtltt'r lr,'ll ttt t]re Jrrovitrcial
sr stt'1r. alrl 1ra1 lrr. sr,perralt'rl ittl., fl'oul's. ti1clt i-{r(ttIl} }reing

ri'strir.tt'rl l() a pr(lvilrr,. unrl tr pical Irf thal l)t'{r\ itt('t''.

Kermadec lslands
'l'lre hcrrrrurlrr, lslantls 11'1- ,,ftlrr rrt'lrrrk'rl I'rotlt tht' \t:rt Zcalarr,l

r.t,gi,rrr as ther are trulr sulrtropir:al irr 1,,,si.tiott antl ill tlre 5en-eral
,rliirriti,,s.,f thcir fauna.' \t fir:i siSrlrt llt.'t't'lt ttorlerltt Iaurttt of tlres.:

islaprls srt.nls t. sh,,r. a gt'rt.'ritliserl ltt11,,-l)aci{i,'fat'it:s:,,f the

ljl rclt,rd*rl x1x,r:it:s 6 I 1,6(, t al-t' .'\rtstritliatt-lrrtl,r-l'acifit'. ir t39',,i I

itt't' rcstrir:tcll lo lhe Kcrrrrit<lecs. lrlr,l ,,ttlr 2 t l5'i'r art' sharrd with

Patte r n s
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the Ne u, Zealarrd rnairrlarrd. This nright seen'r [o ext.:lucle the
Kerrnadecs fronr the Nclv Zcalantl faunal regiorr.

Cklser analvsis ,rf tlte ecltinodernr fauner. ltou'eve,r. leatls tu a
tliflererrl, conclusion. Olre of the restricted s;recies. Patiriella oliueri.
is verl closelr relatt'rl to Pntirirlla regularis of the Nen' Zealanrl
lnairrlancl. anri thr: trvo alrnost certairtlt' sltart' A conun{)rr anctrstr\-.
,\nother starfish rt'stricted to the Kerirratlet's. ,4slrostole rodolphi.
is verl closelt' related to Astroslole scahrt of the Nt rr Zealand
trrainland.

Ot the [n'o specir:s slrarerl rvith Ncrv Zealand. Ophidiastcr
kerrnodeeerr.sl.s langes the Bar olt Pk,rrtr and the Kerlnadecs ancl is
utrktrrrwrr t'lselrhere irr the n'orld. The other is Euechinus chlororicu.r
ranging the errtirt' Neu Zealarrrl rrrainlantl uncl. apart fronr the
Kt'rnrarlecs" unkn,,nn elsen'hert' irt the n,orlrl : Euechinrr.s is knorvn
fossil irr Neu' Zealarrcl. at least frour tlte Pliocene (Nukunraruan L
Of the Auslralian-lnrlo-Pacifir: species. .zl.slropt,ctetr polyacanthus is
uls,, sharecl rrith the Aupourian Provinr-'r' oI New Zt.alarrcl.

'l.here is. therefort'. goocl echinocler'rrr evirlt'nce for: including these
islands in thr: New Zealanrl regiorr. possibl\ as a sub-region of ther
.'\upourian l)ror,int-'r'. hut nrorc collecting is olrviously rerluired.

Aupourian Province
'fhe Aupouriarr Pt'r,vince rvas estalrlisherl f.rr N{ollusca to cover

'l'lrree Kings Islands and all that part of the North Auckland
Peninsula ahove Ahipara orr the u't'st ancl Whangaroa (.)n the east
coast (Pou,ell. 19371. lt rvas krrolur then that the province was
clistinguished br the presettce of a rturttber of subtropical nrolluscs.
Pon'ell {19;-r.->t sulrsetluentlr t'xtended tlre south-eastern boundarv of
the province to t,ast Cape. arrcl l'.ell ll9.-r2l hatl found this to Lre

r:onsistent w'ith the echinoclerrn r'\'iclcnce. So far as the echinodernrs
are r:oncernecl. the south-rtestern Itourrdary of the Aullourian
[)rovirrce carrrrot fall nrlrth of tlapr' l',gnronl. i nig-. I l. as otirr,rlrise
ccrtairt species u'ith a tlistint't {trstralian-[ndo-Pacifit' fac,ies woultl
preserrt ar.t anonralous rlistributiorr.

Strrrre tlpir:al Aupourian echitrodenrls are /slerorllscrrs lruttca,lus
( Porvell. l9ll7 t : .4stropecle.n polyur:anthus (knorvn fronr as far south
as Nen' Plnnouth to the rrest antl llast Cape to tl.re east I : Cent.ro-
stephanus 

' 
r'odllersii ({ronr south t,f Whangaroa t : Holopneustes

ittflatus {[rorn Great l]arrier lslarrcll : Clvpenster auslralasiat (olT
ltarengarerrga and East Cape] tFell. l9-t9ht. All of these species
are also presenl in the Australian eclritroclerrr fauna antl are tvpical
subtropical f,rrnrs. Arrother specics. Bri.r,sa.s giga.r, frorlr the Bay ,:{
Islands (Ft'll. 1947 t. is verr cL,sell related to a u-idesPread Indo-
Pacifi<' sl.recies /irr.s.srrs Iateierinatus. At the prt,sent firr',.,. fifteen
slrt'r.:ies rnal' lre ttantetl as tr'pical of thi-* provittce.

If the subtropical forlrts catt ortll' nl(ive as far suuth as Capr.
l',grnont to the west antl East Caltr'- to tlte t'ast. thert' rnust be sorne
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l,arrit'r Prr:r cnling their tlislx'r'sal at least to the nrore southern
rt'giorrs of thr' \orth Island. For slrallorv ruatr:r species such as these,
factors srrc'h as [crrrperature. salirritr arrrl wlter rnovetr'rents should
irrt in s()nle tta\ to llrorluce a lrarrier.

l)eacorr (19:l7t suugesterl that tht'rrorIht'rn liruit oI the subtropical
('onler[{r'nct. to tht' ucst of tht: \orth lsland lies at about 42" S.
arrrl l7O \X/. trrrrl strikes tr-rrr,Artls thc t.oasl ir' the neighbourhood of
Cape l'.grnorrt. Oarrrcr tl9.-r9| noted a l)r()nourrcecl clrop in the level
r,l'the nrran surfact" lenrllerature betu'een tlte;lreas,rll Capes Egrnont
itnrl Fart'ttell. anrl thus tenclt'd t,, agrt:e irr part rvith Deacon's premise.
Wr kn,rrr tltat rrrosl ,rf the suhlro;rit'al species tentl to lle stenothennal.
atrcl thus Capt' l');trrrorrt rrright I'orrrr a soutlret'n boundart' for the
\uporrriarr eclrirrrlrlernrs rlI t]re rtest t:oast. 'l'lte cooler waters of the
\['t'stlantl Curlerrt rFig. I t fLrrr' pasl Capt' Llgnront at varving times
lhroughout tlre r t'ar. but tht nrlrthcrn lirnit of the current is variable
tllrotlie. llXr0t. The current. h,rn't:r'r'r. rrrar'lllat sonre part in the
t't''gulutiolr ,rf tlistrilrutiorr on tltis const.

'fo lhe east the situal.ion is not Ihr: sarur.. 'l'he northern lirnit of the
sttlrll'opical r',rrrverselrc'r' strikt.s trot torrartls l,ast Cape. but towards
(lastle l),rirrt. sonr(. jl(X) rrriles iurther soutlt tl"ig. I | (Deacon. 1937t
( larrrcr'. l9;r9 t . 'l'hert'f,,r'e [[rr.r'e sh,ruld l,e nothing preventing
\ull,rurian [(,rnls florrr dispt'r'sirrg at lt'ast els far south as Castle
l)oirrl iI rre use this rrorlhern lirnit of tlrc suhlroPical ('r]nver(ren('e as
iur t'rtstrrrr l,,rttrtrlat'\. Iiut lht're ilre trr. factot's rvhich nraY act to
prtt ctrl rlislrersal piast l'last Ca;re [,,r' nran\ echinorlerrtr species:
l. 'l'ht' (lanterlrut'r Currerrt. a r',,ltler' \ratct' currerrt. r)-loves north-

rrarrls rrrar tltt' ('.ast louards l')ast Calre IFig*. I r.
2. (iarrrt'r I I().1() | rtoterl a sigrri{icnrrt rlrup irr rvater terrtlterature off

l',ast Cape at latiturle 117..-r S. tFig. It. irrdicatirrg a localiseel
loaslal uprvt'llirrg ,rI t'olrler \\atpr.

'l'ak,'rr hrgr'lher', tlrt'se phr sicul fuctors rnight fot'rn alr exct'llent
lrat't'it'r. The shelf er'hirr,rtlcrrrrs hels,r'err l,arst Cape arrcl I-lawke Bar
at'(' urr furturrrtelr rrot t err rr r:ll knorr n. lrut tltosc of l{arvke Bar
Itale lr,:t'rr irrtcrrsilelr srutllerl in recerrt \ r,ars. arrrl rru ' stravs frorir
l lrc lrortlr ' lrirr ,. lre,r, ,.r,.'.ltrrrtcrr.tl as r ct alnon!{ tht' thousattds oI
:.1rtt'itltcrrs takcn frorrr tltal region.

Cookian Province

Prolralrlt tht' rttost irttporttrrrt [t'ature ,rI t[r,r Cookian Province is
tlre {act that it is an area-of nristrl uat('r's. tht, site,,[ the subtropical
('or)\'('rl{ence tFk'rrring. 19,{41. arrrl thus it is l-o be expected that its
,'t'hirr,rrlt'r'lrr [autra is <.rf lrtixerl colrr;rusitiorr. 'fhis was tlernonstrated
lrr ["ell (19{9at. The C,rokian l)rovirx't seenrs to present a hroad
sricti,,rt ,,f tlre Nt'tt Zealancl etlrin,rrlt:rrn fauna as a whole.

For the r.r'hilrodernrs the norlhcrrr lroundaries of the Cookian
l)rovin('e al)pear to lie irt l;,ast Cape antl (iape l'igrrront. The southerrr
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l,,,urrrlnrir.s lr(' ratht,r inrlefirritt' rl"ig. I t. trs the shelf et'hinodemrs
,,I cr.r'tairr irrrportalrI arels ,rf thr' ]outh lslantl are rtot ver\' -rt'ell
knorlrr. (larn,"r tl9.-r9 | rrtosnisetl art art'a ,rf trtirecl lvaters rlhich
ertr'nth,rl Iretrvcett (.)aP.' h.stttont iltrrl l"i,trtlland. lt is possible that
rrt,rtherrr Fi,,r,llalrrl ll'ril\ fortrt a soutltt'rtt b,ruttclarl'to the lvest.
'l'o th+, r'ast the lroulrrlarr appt'ars to fall a little to the north of
l)urrerlin. Frorrr lhis l.rrrrvint'r'- li.; slr,'lI t't'hittoclerttts at'e krtttlrtt.
OI tlrt'st l(r l l()'; I arr rlf rcstrict,,d tlistrihutiorr and :] {3r,i ) ate
ruuccllarrir'. 'flris is thr rtortlterntttost art'a itt whir:h occur shallow-
,roi,,, \t's' Zealarttl slrecies tlhich itre als,t lourl(l in thtl N'lagellanic
rcgiorr. ,\l[ ,,f tlrr. tltrr'r' slrecies ('ot)('t'rtle(l are t,ftt'tt founcl in the
hrirffasts,,I slanrttls te.g. /.arl:ophvllum. tr'locroclslr.sl. The ltest
u.inrl rlri[t r['i;r. I t has a rlir.-r'l t'Jlert ott the crtastal t'ttrrettt Patterns
in this urta rKrros. lt)6ttt irnrl th,'o('(:tIrl-('n('r',,f Magt'llanic eletnettts
irr tlre fl,r,,kiirrr Pt'r,r ittr'e is ttrtt so \ trl'\ :urprisirrg-.'

Chatham lslands
'fhe Chathanr lslarr.ls conrllri"r, tlte \loriot'iatt l'rovirtce itr h'inla1's

r192.1| sr.hcnrr.. 'l'hesr. islirr,ls lie lithirr the subantarctic mixed
niller z,,rr*' arrrrl sit aslrirL- tltt' sulrtroltir':rl cottt('rl{t'll('e (Knor- 1960t.
l.-,,r rnalrrr ,llrer- plarrt arrrl attritttrl gr,,u1rs tht rlistirrctiveness of this
provirrt.t.'lies irr tlir.nriserl rratur,',,I its fautta. rr-hic-h usuall't- crttttains
i;r,rlirern lnrl s,,utht.rn rrrairrlatttl l',-,rttts. togt'llter with elerrrents frotn
lhr..\rrtiporlcarr l)rovinrr.alrd rt nttttther,,I fttrtns rvith rt-stricted
rl istri I rut iort pitttertts.

'l'hr. r,t,hin,,,l,.rrrr faurra. \steruirh'at. Oplriur.ritlea. l',t:hirroitlea ( F-ell"

l()(rtlt arrrl Ilr,lothur-r,irleu lF'awsotr. l(l(tl r .,f the Chathant lslands is
a nrirtrl liluna in (l(,el)t'r xalers- lrul the shelf fauna shows sonle
,','rrrarkal,k, l'ealurr.s. '['[t. rr'r'r'nt t lr)..r.Ir cslx'ditiotl trt the Ctrathanrs
greallr itugurerrttrl oul ktr,rrrletlgr' ,tI tltt' et'ltitt,rclt'rttr {auna of that
i,.la,rit'sr(iul)- atrrl at lhe' presrttt titrte ir6 spet'ies _are knorvn. 2;l of
sIir.h irar,.'lr,,.,rr tlken frurrt clt'pths lt'ss thart 100 lathorns. O{ thest:

2l slrelf spt*.ics. ii l;lji', I ilrt' t't't',rr<lrrl It',,ltl t]rc Chathaltrs. thr
(lIatIarrr liise. arrtl tlre \r'l Zt'llatrtl rrrninlanrl shelf lespecitrllv in
tlre (lr,,,k Sfrait t't,gi,rttl. 'l'tro spt't'ics (li'i l. ttenrida Iukinsrli and
('ttltttsierias .srr/eri- irr-c, als,, kn,rrvtt in the r\rttipotleart faurla, and
r.l,,1rlr slrorr a lrcsl-nirrrl-rlrift tlistrilrutiorr pattertr. Orre species
,.1,' , i is t'it'r'urtt-lt,,lar. 'fht' t't'rtltittittlr l:i speeies 155t,; I are

rr.t.orrltrl frrrrr '1I the \r'rv Z.'alnrrrl t'oitsl- tttttl art:;rarticularlv uell
klrorrn in tlrr,(l,,,rk Stririt rtrt'ir. lrut hilrr ttul a.s yt't been tirkelt frotrt
tlre f.[rltharn llisr.. \l th,' prestltt titttt' ttu slrr'lf echittttdertns appear
1,, lrg;r,strictr.cl trl thr: Chntharns. ln otlter sttr'<ls llo species lnay he

-lrrlt'tl i15 J,r.irrg'trlritral ' trf il .\'lrtriuriarl I't'ttr-itlct'. Orr the llasis of
llris 3r irlt,lrrt. tht'ri. lht'rt' aplrear Iu lrt' llo groul)(ls [,rr giving to lhe
(l[1tIarrrs llrr,status,,I a ntilrin('l)ro\:it'l('e wh('l) the echintldertlt fauna
rs r.,,rrsirk,rerl. tt rrrust lrt' indirittecl hert' that the echinotlernr fauna
.,I lIr.Chlthnru lslarrrls is still irnperfer-'tlv knou'n. but the facts as
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figu:'e | : New Zealand and outlying irlands, shouring marine provinccs as
suggested by the echinoderms. Tho Aupourian Province in<luder fhe northeln p::t
of rhe North lsland from Eost Cape and Cape Egmont, and Three Kings !sland.;.
The indeftnilc soulhern boundary of rhe Cookian Province is indicared by a broke;r

'ine. The Charham lslands are regarded as members of the Cookian Province.
The Antipodean Province includes the Auckland, Campbell, Bounty and AnlipoJa-,
lslandr, lo deprhr of l0O fathoms. Abbreviations: A. Wesr Auckland Current;
B, Eari Auckland Currenf ; C. Easl Cape Current r D, Westland Currcnl ;

E, Canterbury Current.
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u('knor\ therrr rrow learl to tht sugtgestiotr that the Chatharn lslands
shoulrl l.rest he regartlerl as a palt of thc Cook Strait suh-region.
nrenrlrt'rs of the Cookiarr Pror,ittce. This su;rgesti<lu rvas 6rst llut
Iorn'arcl Irr ['-cll tlt)6{}t. Recettt stutlit's orr the Ilolothuroiclea hy the
author lenLl supporl to his thesis. 'l'ht' c,nttparativelt' shallolv rvaters
,,f lhe \{errr,ro Rarrk arrd the Chatharn Rise appear tu forrrr an
rxcellerrt hrid;r-e [ot'tltose fornts u'lriclr are al,le to nrigrate hetn'een
\en Zealarrrl arrrl tht Chatharrr lslarrds.

Forsterian Province
'l'he Forsterian l'rovitrc,'e is *ulrjt'ct to the direct influence ,rf lhe

t'olcl subarrtarctic n'aters of the rrest-winrl-clrift at certain tinres of the
tcar atttl at others to the \r'anuer rttiretl rratt.rs of the Southlancl
(lur:rc.nt. Th is provitrce has s()nre sullarrtarctir: allinities in its
,'r'ltirtodet'rrr faurra. atrcl a;rpttars lo fot'nr a trarrsititrnal zone betweerr
the sulrantarctic rrokl terrrpt'rate arrrl the t'olcl tern;reratc nrired waters.

l',r:hirrotlerrrts suggest that thc Forstcrialr Province includes the
soutltet'rt lrorliotr r,f the South lslarrd frour Fiordlarrtl in the west arrd
[)urrt'Cin irr the t.ust. Sterlarl lslarrtl arrd the Srrares lslancls.
i-'cll ll9,-ritl gave leasons for rt'garrlin;r' thc Srrart's as part ,rf the
l;orstt'riarr l't'rrvitrcr.. antl l)on'r'll { 19.-r.1. l9(rl r has t',,rrfir'nred this
rotrt:lusir.,n {)n tht' hasis o{ \lt,llusca. Ot the f,rur genera ol'
lrltirrorlerlns knr)\tn lo ltur,e s;rr:r'ics in the Slrarcs. t\r() ale represerrtecl
(,lf tlrr' l\en Zlalarrrl rrrairtlalrrl l,) irk.rrtical species I Asterodon
tlilstultt,t arrd 51ir'/;nsler uu.slnrli.s t ruhik' tlrt. othcr tno I .4llasticha.ster
irr.rieni,s arrtl Colt,ustcrit:; .saleli I or:rjur lrotlr in lhe Antipodean
Pr'r irrre atrtl {)n the \eu Zenland nrainlarrd shel[. r\ll Srrares
,'r'hittotlet'rtrs u,ltit:lt are sharerl u'ith tht. otlter outlr ine islancls are also
shart:tl wirh the Ne'u Zealanrl rtrainlarrd. 'Ihus. i,rr'the echinoclt'rrrrs
tlte northerrr b,rurrdat'\ ol' the L\rrtipodr.arr l)rovint't. rv,rulcl fall south
,,f tht, Srrares tFell. litir:lt. Suplr.irt lor this vicrt is giren h1 Knox
t 196 l. lrct's,rttal t',rtrtntulriq'atiort l. rvlto rt'ports Eucchinu.t chloroticu.:
frottt the Snart's. It is irrterestirrg to nole that the Srrnrcs lie on the
.hallon u'ater plateau rvhir'lr r''xtetrrls suuthrvards lrelond Stewart
lslarrrl. Tht' l(X)-fathorrr lirre tl"iir-. I t rnight suflice as the southerrr
lroullllspl frrr the Forsteriatt Pror irrce.

ln eeneral. the ecltiltotlrl'nr fauua r,I thc l"orsterian Pror,ince
r','*.',ttlrl,,. the (},r,kiatt fauna. Orr"r'60 slrelf pchinodt'r'nrs are krrorvn
[r'r;rn this provirrcr'. C)f thes,.. (r (10/i I are at this linre regarrled as
lvpiral I'-orstlriatr spet'it's. Sulrarttatrct ic tlernerrts in the provinee
irrr:ltrrle'l' rach.l'thvone umokrl'rtc alrrrl Octtus lreuidenlis.

The r:t'hirrodernrs .rf Fiordlancl int'lurle s()nre fornrs rvhich har.e
rlistinct i\ustra]iarr-lrrrlo-Pacific aftirrities. The presence,rf these
lorrns in tlris;rall oI the Nert Zealarrrl region nra\. l)t. due to tlrt'
irr(lr:cnce .,f the l'-ast ,,\ustralian (lurrerrt. hut as r et we have
irrsufliciertt rlala. 'fhere ilr'c also rrorthetrr ),1,'u Zealand shallow-
rlatcr specics gtrescrrt irr Iiordlanrl. separratcr:l lr] fl Fap of aboul



;(ltr rttilcs Ir'rrr their other knou rr Lrcalitit:s t ['ell. 19,r21. "fhese
irrr'lurfe Peroneila hirtt,rnoue an<l .,lrn1thittru alba. Another species.
..tnrphiura hinettroar,rras forrrrerlr rt-glrdecl as having a sirnilar
rlistrilrutirn patlcrrr. hut it rr,r*,',,,'r',,tlr founrl to he an iitralritant of
tlre alrrssal z,nrr.. irrrrl lhus. l,t'irrg. a ('ur\lhernral species. its pattern
,,f tlistiilrulion is rearlilr ,'splairrr,:,1. lt is l,,rssil.rle tltar .4mphiura alha
atttl Prro nella hint,n,o(rrl nrrl\ als,, Irt' r'urr lhr.rlrral specic's.

Antipodean Province
'l'hc .\rrtipotlcatt Provirrcr. tforrrrerlr, [t,rnrtd Ilrtssiarr t is taken to

t'ottrltrise tlte Aucklarrd Islanrls. (larripl,r,ll lslarrrls. Ilourtty'lslands
ittttl '\tttipo<les Islarntls. \'lalrluarir. lslnnrl rloes nrrt stanrl on the
\elr Zt'alatttl sulrrtarittt' platt'atr. arrrl its slrallou--lvater echinoderrn
lautta is strikirrglr tlilTcrtrrt Ir'r 'r11 11111 ,,I lhe i\nlipotlean Province
islarrtls. Tht',,nlr \en Zealarrl cr,.hinotlerrrr in its [auna is
lt.;eurlechinus ,t,rt'tio-:et,lurtrliue. rr hit,h has a pelagit: lan,a. lts
l,r:('splr('e in ;\lat'rluarir' lslarrrl is tlrus rt'arlilr t'xplainecl. i\tacquarie
Islarrtl is tht'refot't'to bt, regarrlt.tl us ir rr(.nlher,,I thc Kerguel.niarr
t i.t'. Srrlrarrtart.tir'I Itrovirrcr'.

'[he islarrrls ,\ucklalrrl. Canr;rltlll. li,urrtr ilnrl r\ntipode*s lie in a
rlirttt litte rrith tlre rrest-u'irrrl-rlrift r['ig. I t. anrl it is to be expected
lhat a c'ertaitt lrert't'rriagt'oI tlreir echin,rtlernr fauna corriprises
t'il't'ttlu-1-rolill' slrccit's. ll,rrr r.r c'r'. \'lorlr:nst'rr r 1925 ) cletrrll. tlenr.rrr-
stratetl that tlrt'lrulk of thc et'hirrlrlt'rrrr fauna,rf the Aucklancl and
Cantphell lslarrrls is oI Ncs, Z,.alaurrl rk.r'ir ali'n. rro[ subantarctic. and
Ft'll tl()'-rllt gare sittrilar rlata frr thr,Arrtiporles anrl Bountv Islands.
\tt attalrsis of the krrourr t.r'lrirr,rrl('r'nls r,I tlre Arrtipoclean Province

ier'\'e-s tir dt'rrronstrate thesr. rt.lariorrshiPs. Of the 2? krroltrr shelf
sltet:ics. (t 122' , I arc restrictetl: I [f l(rfi' r I are conulron to thcr
'\rtt i;totlt'att I'rovittct' arrrl lhr. \r'rr Zt.erlarrrl rnainlantl. but art
t'ttclt'ttrit'to tht'Nctv Zealalrrl rc.gi,rrr as a rrh,rle: 2 (possiblr, 13l are
t'irt'utlt-11'rlar lli'r f . anrl I t-1,', r is cosrrropolilarn. There are lt()
{ustralinrt-lrul,r-[:'ttrifir: r'lelrrcnts irr tlrt, faurra as u,e knorv it todal'.

On the basis ,rf thr. ,\sk.r'icl:a. Oplriuroidea and l,chirroidea.
l;r'll ll().lilt irrft'rretl thnt tlrt. ec[rirr,,,leirr, [auna ,rf the r\rrti;rorleau
l)rrtviltt:r' islarrtls rttat hare lret'rr rltrivt'tl [r',,rn two sr.rurr.es. nanrelr:
l. 'l'lrr: s{reater' ;rart 'f [ht' faurrt-r has lreelr clcrivetl frorn arl

ats,-trtblage,,f slrer.'ies nhirlr has lrer:rr tlre c(.)nlnlon lreritage of all
pat'ts of the lrjen Zealantl sulrrrrarirre prlalt.au. This conclusion is
l,ast'tl ()tt tltt: nutttber t'f sPecies lr hir'h arL. crllnnlon to the
tttuirrlarrrl arrtl the islarrds ,rf the r\ntiporlr.an l)rovince.

2. ,\ snrall percetttage ,,f the fauna has ;,,rssiblr lrt'en derived fronr
r(,lllP originallr suuthcrtt specits nhilh have achieved a cireurrr-
;rolat' tlistrilrutiorr ()n ac(:(,unl of their r,piplanktc,rric harltit (orr
!)r()\\ n sea\\'('('(l l. in[luerrred hr lhe rvcst-lr ilid.rlrift. In this war
thel t:r,uld sprearl tu othel sirutlrr:rrr ilrtas. such as Patagonia,
\lat'tluarie I.larrrl atttl Ker;lur'lt'n lslarrcl. unrl subserluentll

t;
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sl)eciatc there. Exantples citt'cl hr l-ell rrt:re Antphi.ura magel-

lartica. Calttuslerias .ptr. atttl Pseutlechinus spP. Sinrilar con'
r.lusiorts ttrar be drawn-frotrt the Holothuroidea (Pawson, I96f ).
f t is irrttr..iiug to note that the holothuriatt species Stereodernta
!eortinoitle.t urul ()r'nu.s ltret,identi.s. like the other echinoderrns
r.itt:d ahol e. are knoltn to inhabit the holdfasts of seaweeds in
tlre eulitttrral zotte. T'lte searve,'d rvould fortn an excellent raft
f,,r dispersal. antl thr. rvr.st-u ind-rlrift the dispersal rnechanistn.
.\f ,,rterrscn { l92ir I rt.('ortlt,d tno livirrg spre-'citttetts oI Stereotlernra
Itttrtinoitlti.s on a piece of flotrting /,e.s.sorrra. ont'mile ttt the east

,,f the ,\uckland I"lancls. This st'cond srturc,e of t:orrtributions to
the ,\rrtipotlean ['rovince l'autta is-of tt,t grcat significance whett

th,r fauna as a lvh,rle is t',rttsidered.
Tlre terrrt ' Su[alrtarctic Islarrcls' has bet:rr used b] Nerv Zealand

u riters to ittr'lurk' thr i,*lands o[ the Antipodeall Provitlce. as rvell as

\lat.rtuarit, Islarrrl. [{eard- Kergur:len. and lrlallY others. But n'hereas

lhere is lltr iouslv il \-erv i:1,,.. tr,hitloderm faurlal relationship
lretucerr \eu Zr:alarrd uttil tht'Antipodean Provittce islands- the
erhin,rtk:rrn faulrils .,f the otltct' islarrrls trtetttiotrerl art' .rf a ver\'
rlilTerclrt t,haracter. r',rnrprisirrg ntainh' t:ircutrt-pt,lar s;lecits. together'

rf itll s(,nl(. r\ntlrcti.' g"it"ro. 
' 'fht' ,'.'hittod"rnr fautra ,rf Auckland.

t)arnplrell. Antilrrdt's anrl Bountr Islarr<ls is altrtost entirelv -Nglr
Zealnnrl irr clrrirrct,,r antl is,'rir,'tnelr tlissilnilar to that of the

r,lhcr islantls uttder discussi,rtt. '[he l$'o Hrt)ups,if islantls are

slrarplr rlistirrguishable. the forttrt'r ltt'hnrgitrg to- the Nerv Zealand
f aunal' r,,si,,1. the latttrr fiellrrgirrg l, the sullautarctic proper.
'flr.'n,l,rrt'- s,, f ar as the et:hitt,,tlerttls are c,tneerllt'tl. it is tnost

rrrisl,'aclirrg tr usp the terrn 'Sulrantarctic Islartds of Nerl Zealand'
I6 (:g\.r.r- ,\u,:klun,l. Carlp[cll. r\lrtipprles attfl B6uttt1, Islan{s.

Archibenthal and Abyssal Echinoderms

:\ tptal ol' rrint:tv-nine archilrt'rtthal antl abyssal echinodel'ttr species

irre knt.rr!n I'r,rrrt th. N.* Zt'alarrrl regiorr. Irell (19.18) regards the

al.hilrerrthal [aurra as a nringling .,f l,rr:al atrd t:osntopolitan eletltents.

s[elf [,,r'1rs ,rrclsionalll' rles.'erriling the cotttittetrtal slc4les either bv

irr.r:iclcnt f ,r' dcsign t.i.g. 'lstroprrlen primigenius- Pentag,onaster.

ptilcltallus. Hettritltt'one alln- ,4ntphvic1glys lhomsoni ). arttl abvssal

l',,r,,,. t,('r'asiortallv reaching thc shelf. The relativeh steep ttrarint'

1,rofi[." facilitute' tlrc rrrirlgling -,,[ .deep-water atttl shallow-water
i'r:[irr,,tlorlnF. illr(l a nunrbt'r'.rf iidiritlual species tt'trd to lral'e a rvirle

l,athrrrretrit, ranSc. l",rr exanrplt- Paracaudirta chilensi's is conrmon

ip C,,t,k Strait in tlepths rarrgittg lrr'twt'ett forty'fathonrs attcl 600

fathorn.. This sper:i,'s is pr,,liablr .lbvssal. and is als,r kttowlt frotlt
.,ii tro,,,;.^r,1ia. .f 

'upo,',- Austrnlia.'Calii,rrnia arrcl l-lorida. prohablr
nghir.rin;r its distrjhution l,rr sprt-atling across.ahl-'ssal brrttotrt water.

T6,' (i9 kn,rrr n arc'lribenihni species contprise -1.,'r ertderrtic, {ornls
r(r(r, lr: l(r t22,ir ,tustraliair-lncL,.Pacifir, {,rr.nrs: ? ll[|ll

l(;



r:osnropolitan species. ancl I lL'ii. I rnagellanic species. The presence
of 22(.)( Australian species points to the Australian region as a source
for nranv o[ our archibenthal elenrents. Such species as Araeosoma,
theti.tlis. Paranmretia multituberculata, Zoroaster macracantha,
Cosmasterias dyscrita and Amphicyclus thomsoni are known from
n{elv Zealand and the deeper waters off Australia. More sampling
is needed in some critical areas before it can be decided whether the
archibenthal echinoderms fit any horizontal distribution pattern.
The same is true for the abyssal echinoderrns.

In conclusion it nray be stated that we are continually reminded
of our inconrplete knowledge of the New Zealand echinoderm fauna.
There are rnany discoveries to be rnade. ancl rvith these discoveries
the apparent distribution pattertrs rvhich have enrerged over recent
\ears rvill no doubt be modified. Nevertheless. it seerns unlikelv that
ih"." rvill be an)' drastic change in our present conception of
the fauna.

AcrsolvLsocnrtElt: I would like to tharrlc Professor Fell of this
l)epartnrent for his instructive criticisrn throughout the preparation
of this paper. and Professor Richardson for his many useful
suggestions.
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