©) MU\‘{Q{}I&V\ e L/{) Arah Zbédli@ y and Creng fl@lfl(/
*@@W@Zi@& on (;@acxma centfalzna

Tebecca Doane
JaMazca Fznal Project
fRveh 7, 1958

Prof. do m Crzlbert
Descovery By SAMA/@




Abgtat. *

o s oy Goxanis. centadtg omptilly qiows on ol dfs 8ughsud
the cantbloon, L inpus wate dhmade by uprerzng abd ablasdy
anol £ dssd by stith podade)s ay Cyphema gebbesdy , dusidaned ¢
g Japdl cpnonoiatdsn ptes con mMOmege. e SUXGOLpUY &
G.emalan o @tﬁeﬂqjmw | NEASAE MLNEIRNINS, his (sz/wgf
il s a BOFL dlop £ e mes cloidly gk pomazoidwty
{0 110 pYCacling stidje. than tnns o5t 30, 1shon Sy dokctan &
ey DAk . dngs mag ke an adapiedoh os mentimzpe Jansisnal
AR o ey . S ans wexs 1w Jew zlee’&z;/ sheih) /Zbgz 5/@/7«3 7
eunt L/Q@f)@@m Zﬁ,uﬁm@! t0 ;;ggg Rl eney Stiye. Qenenthiyma

AL SLCLNLOAEAD apediey in combiad Hhan pphosd

pantd &f e Jen. quertalana. conto 26l et pcdlyps condinlly daw
oZphuLLLy, b Thero woes no daffonnt th palyp oeimke)s &)

5Ll ¢f tho ofan A{aﬁ.@ng andl uiy ) o sulp . chils, onenloron

copHn ity et o puylagekle LILNLY VEBOUNL glptace 40
__apeAanéhllal phstesyrifheo?s .




Ihediiation

Qe o oxglo f Dy (nibhcoch Sl on a basle comphaacng

NS Yolprant- 10 daglonnt Jeght endenpee and Jpds d(/
funbulonoe . 8pas prapagase 10 thy wtlll-Jrt shadlow waters
Fhe dpike) , L Hobwdord 880ah dpths . Gegoniuns ar comimsi 2 Lot
woas , et e kebioceol 40 A wnpndl) Jrom upekanthuliae .
pheteaynthes za. ad well as SV pley ctp e by pelios (Kl 7).
My brod gins saww well-adipled| so e degly avd b @
APORIANESh), but thi ol albo SutoprAll s upreatzig and
AN fuf wales (Bapngd, I968). Puoladons sush ay Coyphava gapbey
[ e &‘C/AW\CQJ 9 domuo. Nl ) an AAmsee pdlyps and c&g@gmww/

deoxcor vy poventral o ety deght g plstsgnthonzo efabalty e

COPHNG ynL)OEIANZEIY (ol 1987). femaval 4 }%Qﬂd g G

SOUGAULY ILE (PELyPS dndol] ceass e Jatnes) (fw&h@;/%y@) ‘

durthermen, beth abyasisn anol prdatsin (ih Lipsw th axl

ko,

fo cenasth by ceasie wiowsepanims (g, 1970
loahe, 1985). Ceeanly, the abel 2y fo awodd damage. @) ds vagnuiate
APy avd minimzy the proba bty OZ’ Seigronsth cauldl mprow
grganzsm Viab2loty and aneso

o (wmplete aveddonee 4 wate S0 g anfzkaly  paitulonty
how pinencins quow 2 ezt aypead o aas (Kenye, 192),

Howelsen , d ylon” f{ﬁm OIS MUY 40 atse A2ietisn can
e the Py and il ) danaqu ob o . Sl

i

 popndzewdos o She AU CON LoAXh dhsiong st mghs
sl ¥ on sl damna, clalien g, o0 tnovosrd

3 p)\@b&}i)zz/ Z\ZL/ / MCQ’\Q/(M&LL/ cud C/c; LQﬁl@J)LGﬁH/(L‘%LZU/ ( 4 5’\[7% /?7@;))’ )

{048 W be(;ﬁéj ,Z(-)L} 5@\2@%’2/ q P @fozd 5@@0@,{/{4 fs It Sl e b

waens el o e mbo unbulont anl up. mudted vetonadiy,




ol

Cohtlo s 0 QUORDN bl walehs GO0 I B CANBESIeNt .
dowetans (6 79, 1979). ) hy mﬂ% ua f}lfw"gcw‘)é 2h dOR) atens would
align mey el to puend udon wath de peaziang suwge tan
%{m»} 0 Shalllew easn g WM 16 and SlU oy AL s dsmndny;

& 0aNil SUMLCC sy DYpELS Jans fo Mo SUNQP AN, afp Mkl
- oapet e s Ho e\t ot 96° 40 e S sk hanisinggl
4ANS .
9n add1¥eon ta minimanzng 10U | erigimvaisn poyend2awlas o
SUAGo my ke an &C&lp%&zfm’g &o MM ZNE. COntLs koteddn M‘/W
Jeodong swyaos cnd Syank o) suspindiol & Ho cument (G,
1972). Sosal ittocke coulld ko enevassecd Jutthoy Lot me psdops &n
Lyl (% Fhy ‘égm %‘Z&ﬁ z;zg o clnt, © hyporheazpd that tha scdo
up-CLMEn woubal cantudy) ey pelyps than He dewn-cuvnt

A Mo ke Moy }:)aﬁé,(,{p d%@lﬁm{% W n fcfmsi ) Q}l@a}é’d
Eha bianeh £ 2ojinany Sugenivde me Slsaly $an plmay

el sl (fahl, 1953), 8 hypsheszied s caoenthme
woubol vugenuiate wop guakly o conhal peyiions ¢ Guoafont

5}’)&“ 4] “/E’K/ ,’QQJ\}Z/,)IMAUJ P H}“\ ( Ky i v NG forel O ol /‘f 0l }’}'/'«"Y\E’/f D!
" i [,, L

Metheds

dhe foy e o Reowieiy Bay, dpmneee., Supprrl Ay
qenoncans. 9 Lamza G.uewdalma Piom 30m wait to 30m soat
8 we LTS MBaAZng dane oem debiuane Qo Yo Wlich &, 1985
onzkddiy,  had heged dp compone Jad oantats i at GO Vs
SOyt doprha , but Ho prussty & G uealang at both dipths yoroled
Lo dhogore, o cusgnaded my shallow sDe ai 2048 ard My

Awp o1 ad 50 F. 9 masnaol Phade Smxiom Yiangptks at ek

duphh ¥O appick2mate yolotace abundaine. S andomly qeadd
~gaph o] affer swamming gem 1h pewizing Lo 40 He




AR dopth) , Maxemuim wekth and hiaghf werd moadwod 3
Oh 00N gﬁﬁ}e
Orandatren was asdedded Aglatzwe Yo o paalang sunde. 9

dwermznad sune dovetton by dipping a L@ghjmghf plashe dxe,
Ub@lﬁ? o g@ﬂ (li/‘)d 8 éf)%m/ﬁﬁj d Z&fﬂ%&ﬁ;m /%){ W C@mﬁw,i/ D PR @! ) /\\ Y
qvodakish i duprsd dyloent dhom porpendecuda 46 1 suige Awe . -
maswonuy g h s Shge anil g IFON wep SR 1N TN
[5 dans a¥ waeh degeh. | K !\(\\ |

A compane pelyp umbens O caundeol the pelyps allshg a lem \\\;’\ i}’j
Lene endhe corslid perish ¢ th e, Lem o @ cutil bianch.o "
coued Q contl peO¥ens @l gaoh scoly (foedng and away dem
Cunent) oh 0 fans ab 20sh dipth . dh addedion , o counted pelyps o
“Danhal apd QRIphial deeatiens oh ook Jan. " Cohal” aes desgnaded
as lom dpem a ol Danch , welt “gugphiial *pelyps asee
i Dem ¢ the Jah'sddge , 9 wenowed ton fans ot sach dipth,

B ld Ho szmulade e 2npunies cnfledvea) by C.qibbgac 4o compwie

AOLHEN bames atusen cotal and pogphoned. ks of B fan,
Mo cluan difforeness on vequnexttisn cakes 60 digdh haie kon gourd
 [waklo,983), 26 2 salbeved 16 Jans of Hoff dgovh. Bubmssed 2

pelyps ard dughd pwple coenehohyme wih o SLalRIl g peoeng tho |
danke purple skolotan in Icmxcm aves,  mods | anhal and |
fg{)/)ggm/m INUAY BN J0Lh 4/&!’} A choolead g&lb da g&/ and dQ‘Q,de

Aennton cpmplote whun the cntennal aves kioame covend congldiely
wrth gegenon 2w ( lahdo,193).

T-tesfs wenr udook Yo ammpand * dova¥eon ham G0 o the pLalng Stige
th 20t ys BOJFfana s bzmo of vegororatin ey cutbad vs. pigphotal onfundes
anol pedygp umbns convndly and pvpheadly on S04t vo Bl s fans, Swall
(£11600m) and dAqe (> 1litem) Jors-en. COMpanal n g1ontaxion opletoe
o dh provazlzng Sunge w2 a Crteat, Pod Fteats o WU\Qd tho

numbos ¢ ol vs. wiphuval psbype anel wp-covand vs. dowy-
CUMINE pelijps -




DU H
Qeep dans wen s m[ CC(UL}&/ MY Vaé&%ﬁ.&/ U 2@{4 Yed Yoz /&WWJ{MJ/
deAPovatbing sungt Hhan shallow yars (p<o.eol, = 7.30) 98 dS,
Takle ). Small and v Y gamu hwed g 529%/4,4/1;% defpornce 5//)
ALYV MO UL Yo ;\BJ\LU&ZMLq s i p> 0- 1, Gadjuses <. 03,
[de). dhoy wis aYena o mwy 31&/:)&5 /wm av @@W sz)m ar-
3ogr (dokte D). &on 620@ fowands and away Jrm o /@/MZZ/W
swge showed o sz eant Adyevnes in ow’ 1 nUmkors
(pe0.d{ pawred t-test £20,35 1907, [cx)blé’ J Anns ar Hf
ama 30%&* coviiarniol simidany é/ML/QQJ)% - conbhal %Q/m
(p>0.1,£=0,37 35dE, Table ) and S &”)LU”YIME &/
Q@)\L@M§M 0ol pgfpxc, £=1,65, 25d¢E, 7@@@ c/@)g&mﬁ oy
D@}M/dﬁ‘m%t?r ML peY pa Q@MW ﬁz&/) niphonald d/
(p <000l pawed ¢ éf’bf +=9.07, Gdf, z@b.ﬁe L/b ). olhd clett
Sow @ Yend @) uguneeis) (Ga»&u/ \ LG ML GuioklL]

conadly than peyyho iy | 0.05<p <0. Lt 83, /&N
Table 5).




TABLE

I ;

Fan Grientation 206+ s0fE
Aersne Defserence from S 9.6113,9° 3,5%¢,]°
Ferpendicalar to (qu@,
TRBLE 9 |
Transecls Auerage AO5E 5087
Fan Densit Z% 0,05 Ina 65,935
TARBLEG 3° Factng Carr mf Dowh (cmf‘@r\%
Average Rlyp Number> — QLEE 4, Y BHE o) e g5 P it
TABLE Ha: centra) Zphe
BOLE T EGEE S BOtE
Average. oI 4gp Number ae,q+ 3%”?%35 ? %QN’D /%é@fjfﬁ% [3,1£3,57
TRRLE Hbr | Central Per/pheral -
Aceraqe Polgp Nunker> — ©1,729,6 24° 14,033 %
TARLE 5 _ central fFerjphera)
Auerage Time of > H4L0,8 d@;}g 5,00 i@,&"ﬂ&@/ﬁ

Ceenenchyme Kegenere QLN

2274

(J’;




IS0UANOIN | ¢
Ahis SHide) suggps fin siptatcon dlws net sooun Vavdsmly o
~ Guentalo . S dzritiesin vanzed meng at 304t thanat SOJF thup a
el srzenietan would ki & BN o o din e S04 thah at 20t on
Mencmanthg deipus by &) {piaHon poyenddoula) o a ol /@%m‘f/z/‘q
swae dpeetasin . o hydradgramic dorces pow e yan dom wwial
Aveettens y 1 @ ampsan2idy o menaming G wath cps@ﬂ%@s @O@f/&%@m
dhe gradenderconty ey SO dans do eraont poporoelonty Wit G
LAAZNG SUNL RN ko Bauel A0 WAYS 21 1F, &yl 2L
(NI SuGE. could Juwzstth dn daneng qoh, amanonile
srlondang the dan @agunczeulon v Yt SWE{naq, (@79). Swardly,
o &ntatien o) mnmug he SHoss i the g’c&ﬂ by At sunge |
[ Ihat swxge oeadls - Hop cornasent
W, cocwsn  shatlsn waves bns,
. v y divermandng ¢f dugp fans fena v
0 ol semelandly hlo Jans an shillsw wa¥e) weuld ko
peaztenedt MAe ooy inoLise AaspaI Jew doyordns

S e any e @Yo nel adlwale gu . ,.
~Expenun ¢ Mo SWYOLL B a 2y ge mught 0Ae UL

demage. thus 9 prclped) ﬂgm@ jans do ezt Mo puyndziubiny
e ALCR202ny aUNes Than s jcms., 6 sunh d,;zé;}v@xamc‘zé s chaoned
o paoebly oyplanatinn o ot é@m 2 thometlLeo dandomdy
avd eyt popendzeudonly as thay quow. on thes 2ms¥ancy, ey
s el a0 BL0) Yo GO Yo Sho swige . 45 with Y, &Wfﬁ/‘)
DUpd Wiy nel naosodanely .eeriyrond wath choenidlage . &) one
coull) anind sl Qs | Juithe) oe\a0h could examane. of dop

Jano ane mavg eypondlaulandy eenya g e Suge w ok ¢z, @y
addztimhal §onses cn evurtadaon con ko o¥ploed by kil ¢f

_ Mption, 0.Qage dan VIRLC o Jangoy g o complte Ay

ca0iatisn woth fho iagmeng and ecudeng sunge. g ¢ doge



Jan Lomples thze Mwtcon, vhe suiq may Sesend subseds . dhes 7
holateeelyf paped Jora chainge could abysioNe tho aid ¢f motasn gf the
Jg&ﬁ aking of companehll, o that %J & sivel] @cm . Q2o pood? Z@/é/
would sgpuow dusthen vpsonioh,

@%,Cﬁﬂdwm Ao n de e cA g may wneads polyp
abllph] Yo Qsbasysuspondool %fgﬁd putiedos ek the cooumente
BbULLh sAuwat sl on S1gaSM S dgrenilont wn pekanthdlag s Liggedts
slteh, paartasnaig may net- ke semply afeldzng adaplavien(@\aqg,
1 7@)_, M d2keley, Jornponi2eulon eyariatsh esul¥s snly ghom
hydnsduynamec goiass and dea not augmont rgalenkidn apty,
Beouse G pertialzng confaonedl wual pdyp numkrg sh beth

iy

8 2000 g%hzé %\qu domenshades ne- &A&ﬁﬁéﬁmm Yo Moz Py
copune | @@M‘m\%ﬂﬁaﬁ roay) pass o mesY, & all of $ho anvigy

Iy ea fans, s e by suppenten) buf tho enabdl 7y
QOGN CANS 40 BLNCAY 2 Fha danke, Unllo cordls, qouenitins do

ot ool dogenenoling wesyanthollae o 2o dank  (eoh may chalzeate
o cledoy velatanshap (Ko 1Q70), dhe @edementnte of

s dans at o vagffsand chanindl adepod (e suggestase . Sed
roflposs e ad mueh dig W as coal sulahiodes , plsdyang

S0 s wisy PSSR on cempiabll subsbides whoid Hho g s
mew cnvenso (Kunna, 1970), Grogencans that violy scledy on oneakanthalfae
Phesteaynthasas Jon enegy vdeds would gazn o Vi kong) 4 o
RoROndzeudny sneontasien ey m palups en the wetaiont sdp,
oy esncltveon would oxplacy the simadanity cn (8lyp pumikess
oh bOr fan |ty ap well as Lumiting Mo camas f poyondlzeaday
sruten to hydiedyramce Jevis  na- Hophic adgoiatisns.
Yho apparant conseatenty &f pelyp dastiebaion ah st fu)
stles &b Ny akaenit whon comauzing contiod and pAphiind
Polyps. UOL padyps Moy Ko merg MUIEAGUS ROCALAC Fhe
A Jan cRMPAINGS tho el

eoh i v auld o eslapl by




cuntng polipe alorg a deslanes grad uni @M@m W i) %ﬁlﬂ &
b 29 Qd% 1p dpenm ing % P@éqp NUNKNS IhONa C@ﬂ@@/}dﬂlg&/j,

Reniphoal pely p gleusth might & ovpoded dunvion by nswassool ik
abvisien , Bt 1s theo dgfluende cn pslyp numbws that miy el

!
) ’ 7/\

6o ho Yond el NphLiad ihjuris) NGOG mere leusbl sha
anhod discsns. mth ety pelyps ppaond- 4o confizbue Yo
synthesas o naw ceengnohyma., voognoandisin wesulal soow M deudy
aleng tho Jan's udaen, 2 e nimbbr of pelijp e ZHN0S0N et a4 Enen
polnt as tho c8ONL) A.0es., tho JOONHBN NdSe &F Hhaf prant-
ghoulol adae thovaso , Apd 2eonal Uvionoh aould fest #hos.

ob & (et 2ng o nete that west- en Ju 2o 8deun iy thes ava
g sompushat slowser vognIadish L0ked ) 8n the porophory (2o,
1952, rouslik otel . sugaesteol that “semy geiqensa)
aaoendane campounds sa plat) @ wede en plogentany geulang
by a¥®epha micrsaiqan 2ms ' (Poustale gh.ad. , 1957).Shoro
compsunols MY i some welo 0 £ahut, apqnaratosn , s
- coulal ke poweatiquted by compining beondan cempedid

conenhatisns I antiod vs. peiphth U peitiens of the calon

~to daberm2ng ¢ au defloonas might- conizbu e to daapaae.

~genesadten vates, 4inally, o dorger samplo s Myt
shew sphzjeeantd z%@f\mu@ e etk could addieay

ahif 64 who cdoes graonded by s study , Mo Sfsgeoddy,
Josoinah auld gt d gergenay destcbuddsi co tmdtee 20 Shalli
aens ke Yunbulenoe and an bax) aadens by i uz(éé cent- |
Lightt, wath arpaplanbior donectied anzinps Nand cn- dotemand Y
&0 dan abenganio . ,




(,
fejoneos: | | |

Barnen, R, . dnwentebiote 7)6al8gy - b . Saundons Campane
Philadolphia, | 1963 pp. 105-109,

NG Ko, untatasn and Glewth dom ¢ oo dans,’
o emnsfeqe) anal Eccancgraphy Usb. 17, marah, 1973, pp I§5-190,

Howeld ,c.0. and T.H. suchanok  pantyald wiedatizsn on Dapeea)
GoNeNILNS by Cyphsma gcbbestin (Ganbepac),”

Kennze, RATL . “alhe Eciag el tho Cogonviuns of Dzacoson) By,

fJamacea " PhD Thescs ., Valo Uniers 2ty , Mo #OMLh (G770,
107 p

Pavstek, 7, ., M BUNCh  and W. dencead , “Fatlerns of Chemeral
Bepnse amsng (I bl (i&@@m&;ﬁ Wals = 4 Peleminaiy

- : i 3 ] g W e e A
sunced) " hawnad Exp D @l (& 108, 19577, pphs<g -

Wahdo ,c.m, " Reqenanostesn o) Injunzes &M@sz Wazodn
GAPNID NS the Hebeo of (Blany Physisloay d

wahlo , C.m. " dabitot polosec| i &) Injwic) & Merfal z&/
ameng jamacoan Goxenians ' RULLYN §f Dimdng SN,
27(3) ) 1955, PP 98 6~ GQ77.




