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ABRSTRACT

RGORESSIO™  NETWORES ARE Kow™ @dmoNG My
CcoriL  REEE SPECIES, Tvhis sTUDY UMNGQUERED A
NETWORY.  AMoR b THE  THREE M ATW SPEGES of
SEA ANEMONES EOND AT DiSoubry Bﬁyﬁﬁmﬂw;
ComdWhcng Gleanted | WETerdens Lyc@A  AND
STelcHAen s HELANTHYS , C. GiuanTEA. Dom A TES
H. Loc®A  winch DomivATES S, HELANTHUS witich
0 TV, DomATES G Gupaneh |, TiomashEC (e
SPACING 15 OBSERVED WUHER <PACE (5 Lim TG GoT
LUTLE INTRASPECIFIC AGLRESSION HCcURS.

TRmssECT STVDIES REVEALED AT . 1uciva
PoPULATON DEPSITIES ARE M GHEST AT DEPTIHS BErwes
FUETEENS A TWENTY -FIVE  FEET AND STEADILY DECLNE
WITH ApDinoNAL  DECTH, S, HELMAWIHU2 (5 oMLY
FouND o THE REEEL cREST WIHERE  CHYS AL STRESS
LS HGH  AND comPENTION R SPE (S M mAL.
QuALI TATIVE  oBSERVATIONS  6F TUHE FEEDMG BEHM R
WAS RERVED AND LATER RELATED 10 THE
NUMBER  oF MEMATTCYSTS PER UNIT AREA obs THE
TEN TAULES, 64 PRELM 1A RY  GUT™ coNTENT  AVALYSS
WAS Mso  PERFORMIED




I_ NTRODUCT ION

TW: , LC?RV'\LW (ZCEF i!"g,wa‘/bﬁzm ‘5,,,,_,“"7”,,V A

comsmnt smte of  ELux, CoLonES of TINY cofAL
PoOLNPS ARE ,@@,fsf:amf\) TLY BoiLdNe ThHe CALCwon

CARBONATE CoNDOM NIUMS  WwHIcK  WE CALL THE

CoRAL REEF. In  THE MEANTIME PYYSIChL STRESS,
RI0ERPSION AND PREDATION ViGoRouvstY 1Ax THESE
L COMMUNITTIES  CAUSING A STEADY  STRTE ofF NEwd

LLEARED SOBSTRATUM Fou,owf:b BY REGRDOWTH.

I DESPITE  THIS  ¢conTi NOAL  EMERGENCE pF Aveﬂvtmeuf ,
S (TES 1O ﬁrimé THERE ARE A ‘é(éfﬂ\f(ér‘i’:\}\ -
[ NUMBER oF PAPFQS AT SUCLEST SPAE (S

stie A Limnee RES0RE  (Lova (472, foprer.

e 7%;. CopnELL 473, Griot Avp Macagos. ,(‘i )

ComPETITION AND/C}/’{ CAGHRESSION  BETWEEN SPECES

 COMPETIN G FOR TWE  SAME 5&#\’:‘, SEVERAL FEXTENSWE
| STVDES  on THIS /%é»mismw AND THE WDCQL,Y:N&,_ B
COMPETITIVE WEWRARCHIES HAVE BEEN CARRIED ouT

O SPONGES (Jeﬂrucsow AND Qufﬁ lCi"i%),, ColldLs

REGARDING M(;«f“safow AND  THE  9FEA  ANVEMNE

| ConsipERING  SPACE  AS A LUWMTING RESeE
TS LOGICAL. o EXPECT A FARL AmouNT oF

 WE BEGAN ook STUDY wTH THE (DEA of
,A,,c:)%’:»'f:f‘&v WG AGGRESS\VE w#ﬁ;;(%f-\,cmwsuﬁfiwﬁad o
O ANEMOPES (N THE  LAB AND W THE FIELD AvD
(HoPED 10 ARRWE AT SeomE  SORT OF (omPETITVE

| (Poﬁn% 19720 ) AND  BENTHIC ALGALZ (CWNFLL arz).
;How‘cw:@ WE FoorD A DEARTH of (NEORMATION

(evLom: Cvioaria , CLASS: ANTHO 204, ORDER: HLT‘“:N/M@) -




HERARCHY oR NETWORK, As ADDED EMBELLISHMENT
WE DEC\DED T LOOK AT SEVERAL NEGLECTED
ASPECTS oF SEA ANEMoNE  IRTERACTIoNS AND
PREFERENCES,

, WE ENSDEAVORED To SOBSTANTIATE
SEBEN%’ WORK o SOBRSTRATE PREFERENCE
THRovbd  FiED 6BSERVATIONS (SEBEms 1976

WE  ALSD TDECVDED TD STUDY THE CHAMGE F

SPFC\ES DENSITYES (WITH DEPTH AND THE
CORRES PO ING CHANGES (M THE PHYS(CAL  ENVIRON -

CMENT, We  suspecreD §w«u+;4cﬂs HELIAANTHYS TO

BE LESS COMPET)TIVE THAS THE OTHER ANEMpNE
SPECES AND TWEREBY 10 BE EXILED Tv THE

SURFACES oF ROKS WHERE 77 «wbulD BE UNDER
CONTNUAL PHYSICAL STRESS, W itd DEOTH  THIS
67726{-)5 cu@uc.p DimmiNAISH  ALLOWING THE MORE '
CAGRESSWE  SPECES §uu+ 4S Convyachs

GLGANTEA  AND %EPE./&AC_T’T\ LOC\DA | D ourcOmPtfhc

S, HeLanTos | THUS WE  HoPED ’rv, OB SERVE

A CONSTANT LOWER LIM\T 70 Do HELWATHUS
GROWTH, WE ALSO EXPECTED SoME RELATIONSHIPS
BETWEEN —THE DENSITIES ©OF OTHER SPECLES BUT
CovlD NOT  PREDICT THEM APROCRKRI,

1 AuoTHER  ASPECT oF SEA ANEMONE (\FE

CwWiICH  ISTRIGUED VS wAS THER FEEDING  BEWAVIER

JTAYNE  SEYMEUR  STUDIED THE FEEDING STRATEGES
of C. Ceantta Ao S, geLdmnios 1o G679, Her
RESEARCH wAS  CARRIED OVUT (o THE LAB Ard wE
HOPED To  S08STANTIATE WER wWORK oN PREY
SUSCEPT BILITY To CAPTURE w\TH STOMACH CONTES T
ANALYS(S FRem  FIELD SAMPLES .




W\tw  1HeESE OBSECTIVES SET FoRT™ wE
VESIGNED AND  ARR\ED puT SEVERAL EXPERIWNENTS
(0 AN ECART T SATISFY ouRkR SUENTIF(C
GOR LS.,

MNETHOD S

TN Ad EEFORT 1o <TUDY THE  SEA
ANEMONES ~ AGGRESSIVE BEHAVIOR | PATA  AND oBSEGHATIONS
WERE  (OLLECTED  BETWEEN 2 /24 /% AND
“5/2/%’/, F\éLD OBSE RVATIONS WERE /MADE VSN
SCURBA  Amy SN DUINE  WHICE  LABORATORY
OBSERVATIONS  wWERE MADE va MANLPOLA TIOMS  PERFORMED,
AT TweE D(Scowfzy 6«4*[ m;ﬂf(ew‘: LA@O@;ATDQ‘/ Dﬁwdﬁ{i‘/
Eay JamawcA. For cLar Ty  AND CONUSERESS BoTH
THE  FELD  AND LABORATDRY DRTIONS oF THIS PROJECT
Wikl BF PRESEVTED 1 A FPIECEMENL FAsH (o3,

- Frece Week

TRAvSECTS 2 TrAnSECTS WERE MADE AT mODR\Né
ONE  AND AT TWwE Lode TERm OTvoy $iTE
(L‘Tﬁ)@ FAcd  TEN Foor WIADE TRASSECT STHRTED
AT A DEFPTH  OF SIXTY FEET AND WAS TRKEN
CNORMAL TO THE SHORE UP TO THE REEF
CREST (APPQDX&M/—H‘FLY TWO FEET DEEP) Twe
LTS TRAWSECT WAS STOPPED AT TWENTY
FEET TDuE TO HEAVY SURGE, DuRING THE
TRANSECT | WHENEVER  An  AME MONE LWAS FOUND,

THE Si2E, DEPT, 50B5TRATE (CAEVILE, SAD,
ﬁxﬁoSéD> ) A”Qﬂ}cf:w'ﬂ' CORALS | Po$S\BLE  DAmMALE




T e ADTRCENT CokAL ) AND  GENERAL ¢ BS5ERVATIONS
IWERE  RECORDETD , CORAL  DAMAGE WHCH  [FoLlowEDd

ARNEMONE, THESE PARAMETERS wWERE RECORDED

e AN EFFORT o S0BSTANTIATE Sesens’
FINDWES  ord  SUBSTRATE  ORE FERence (SEBEVS

PATERVS W ANEMONE  PoPULATIONS AS A Fuucon
OF TECTH .

(TRANS PLANTATIONS | THE  maceR  foRTior oF o0ul

L PROTECT  cERTERED oM THE  AGERESSWVE
 BEHAVIOR  BETWEEW ANEMenES, Tn THE
_,F,\‘S‘f—P,WQ.ff’ém,“\?x@D e EFFECTS  oF (\NTRA -

BY  PLACING  ANEMONES  oF THE SAME AND

THS woulD  ELLC T S0ME  AGGRESSioN  OR
CMOVEMERNT Wt W woulh OBSERVE  AnD

ELA?%@D»T%‘%F COMBINATIONS OF HNEMONES
PARED  TDEETIER WERE AS  FoLlows ! |
| Q C. geanten — C. GeAVTEA | 54 LuamA -
o HLrueeipAa ?)> S WELHNM™US - S, Wf:u%l’wwus

l"{) c. C/IC’QNT“FA »=k4 LU DA 6) ' AT

I THE  OUTLWNE  pf  OUTSTRETCHED ANEMONE TEMTRCLES
JWAS  (ONSIDERED T BE ATTR\BUTABLE To THE

D HELANTHUS AND é;) Jr Luut% 5 \H;uawws
CTHE FRST TUREE  PAIRS )NVOLVED (nNTRA -

(INTERACTIONS .

A0 DEREMER (97]) AvP TO Show Qoctsmidr

BPECNFC  AND INTERSPECIFIC  AGLRESSWE wm%mot\%, |

C DIFFERWEG  SPECIES  NEXT 1o opRE AnoTweEL
OGN TWE  forE REEF  NEAR LT S, WE BeLevED

RECORD AFTER  TWEWTY -FoUR Hooks WAD

| SPECEIC AGERESSION of. SPACING AND THE
CLAST THREE (NVOLVED (NTERSPEC\HC




FeemnG:  JAYNE SEYMOUR, (W?‘?) CONDUCTED

A STUDY o THE FEEDING STRATEGIES ofF
C. GlGAnTED AND O HELANTHVS . Havive
FOUND TH(S NTERESTING WE EoBSERVED THE
FEEDING ACTIVITIES oF ANEMORES DuRing
THE DAY AND DORWMNEG THE NiGHT AT THE
East Back REEF, SeveraL SPECIWNERS (WERE
COLLECTED PR GUT CORTENT  ARNALYSIS
N THE  LAB.

CollEcToNS:! LN ORDER 0 oBSERVE THE ANEMOINES
AGGRESSWE TENDEMUES (M A CONTROLLED
SITUATION , SEVERA L ofF EACH DOF THE ToMivArT
SPECES WERE BROVGHT BACK TO THE LAS,
C. GLGASTEA.  AND \"n LOCIDA  WERE CoLLECTED
Aar LTS wwice THeE S, Hewiaptivs  SANPLES
WERE (oLLEctED Ar EBR., Sive e
S, HELHMOTHUS  (NWRBIT A 208E oF GREAT
WAVE  ACTION  THEY WERE SECVRELY ANCHORED
T0 THE S0BSTRATE, WE mHuND (TT EASIER
T REMOVE THE SOBSTRATE  ALONG W (TH
THE  AnEmonE, QE/HOVAL, wWhS A\VDED BY
THE USE ofF A DWE KNIWFEE, THE ANEMONES
WERE. KEPT (v A MESH CollEcTidb BAw UNTIL
WE  REACHED THE BoAT WWERE THEY WERE
TRANSFERRED T A BUKET FLLLED Wi TH SEA
WATER AND RUSHED 10 THEIR EXPER(MERPTEL
S\TES (v THE LAS,




Las  MNamvevianons

TIRASPEC\EC  RourESS I8 (Naw @udTon 1 THE NEwLY
COLLECTED  ANEMONES WERE PLACED 1™ A PLASTIC
HotOiNg VB oN THEWR oR\G(NAL S0BSTRATES,
AFTER  SEVERAL VURS, WWEN THE ANEMONES
HAD  Accuum A TIZED, WE PACED THE SuBSTRATES
S0 THAT THE TENTACLES oF THE TwWo ANEMONES
WERE WwiTHIN EACH oTHERS “ARm-SPaw ', WE
ACSD PLACED SEVELAL ROKS HRounD# THE
EXPERQwm ENTAL PAIR 5o THEY <ovlD RETLEAT
\F THEY S0 DESWRED, AANY MovEMENT OR
UNUSUAL BEHAVIOR WAS RECORDED TURING
THE  NEXT TWENTY- RoR y&bopb As EVIDENCE
oF AGLRESSWE |NTERACTIONS , (HE PAILS
TESTED WERE > () (. cubanmeA - L. coanreh,
»2) H. tucioa - H. L ucpa , AND 3) S . HELANTHUS. —
. WEQANTHUS |

TNTECSPECIFIC  Aewression MapPuhnes : Twe same
PROCEDURE  THAT WWAS USED R THE |NTRASPECIEH C
MENPOLATIONS  LwidS EMPLOYED HERE, THE
DUEFERENT  ANEMONE SPECIES PARS WERE AS
FoLLOWS >-sziléfﬁl“iﬁ S, HE LUANTHUS L> ‘
C GuodtEA — b LUCDA , AND 3) S, HECUSTHUS -

A@é(&ﬁ%\oﬂ Ach ST Cotiis (N Cuidnon Tuwe ouR
CTRANSECTS  wE  NoTIER  THAT  ANEMORNES THAT
OO oM LIWWE CofALS WARVE KILWLED ALL THE
(oRAL  PoLYPS THAT CoME 1T CoNTHCT W (TH
THE  ANEMONES | TENTACLES, SEBENS Py A




PRELUNMINARY STUDY 6F THIS (N S CAPER
ENTITLED: THE Ecoroey pe CARBBEAS SEA
AN«;‘/MO@ES 8] P%H%mﬁ‘- Untizdne oF 5‘(3’%}%6 o
A Cortr Reer (1476). We ATEMPTED ToO
QUANTIFY TS ;4%(2&55;% BEHAVIOR  FOR

L. cumrea B LUCDA  AND D HELARTIVS
AGAINDT FcoP SPECIES OF <oRAC : LscPHYLLA

‘eruc;S/-}] Pof’wﬁs %2(?63 ﬁ@&&muﬂ AGARICITES
AND  D(DERASTREA §‘DFf<s4@-%QCA CWE pacED
A NEWLY COWECTED ANEMONE  Flom Chctt
6 THE TUREE TVoM(NAYT SPECES (5 A
Hocoude THRIK AND ALLOWED 1T 10 AWLmATIZE
. SEVERAL DuRS, THEN WUE SORROUNDED (T-
WiTH THE F0OR  AFOREMENTIONED coRALS, HacF
OF EAcH  CoRAL WAES WITHN A TENTACLE SPAN
AND SEQVED RS OUR  ExPERWMEPNTAL SAMPLE
WHILE THE OTHER WruE SERVED AS A (o TROL,
THE corALS WERE REMOVED AFTER A WEEK #AND
EXAMWNED AR DANAGE CAVSED BY THE AnémenE,

Gut  ContEaT ANAL\lﬁtﬁi Gor CONTENTS wEAE
ExTRACTED Feom THE C. GiaanteA W Lucod
AOD D HELANTIUS  CoLLECTED DURING DAY
AVD NIGH T DWES., THESE EXMAcTIoNS WERE
PELFORMED BY FBLAGNDE A SYRINEE TitRoveH

CAHE ORAL OPES INE AND INTOD THE (NTERNAL
CAVITY e ANEMonES YD THEN SucTioN
WAS  EMPLOYED 1D (REMOVE THE COMTENTS,
Two FCDES WERE PRECARED FRoM THESE
EXTRACTS Foll EAcH SPECHES ol EAct TIME
(DAY AoD NuwT) DTALLIOE FOR SLIDES
Fo(l Edct SPEQES, TUESE SLIDES wiRE




- G-

| THEN  OBSERUED  UNDER A ComPound MicRoSCoPE AT
A PoRER o onE HWRDRED MIMES  NORMAL (-

LA ATEMPT D (DENTEY HE REMA NS of THE
L ANEMORES " PREY, THESE REMAWS, WHETHER wioe
_OR PRRTIAL  WERE  50B85EQUENTLY RECOIDED

A’@ A FGLL@W’UF’ >7’D m)({’ ff)ﬁ)‘p)/ oF

| FEEDING  BEUIN 06, WE ATEMPTED TO CoRRELATE
FEEDING ECFICENCY To THE  ABUNDANCE ofF

NEMATD Y ST S 8 THE TENTMCLES ofF fA—C% ofF

THE “Damwwv“ ANEMORNE S, WE PR(EWH&E‘D TWO

SLIDES Flom HE TEnTRCLES oF C. ¢upnren

H LUCIDA /H*J‘D S, M!.\Afwnwﬁerﬁw USING

A wmpouND MIcROSCOPE AT A PoWER ofF

ONE INDRED TIMES N@ﬂm&@-,@ WE couvTED

THE NUMBEL of NEMATDCYSTS 1 FIVE FREWDS

ok EACH S DE

CTiis  STwY wAS DIVIDED 1To Six pioTineT

LARTIONS  EAcH  of Wit WAS CeRfpsamED fod A
SPECVEIC  PURPOSE , Bearwse  THS 15 MIND  THE AUTHORS

FEEL T BEST | (DR  CLAR(TY AND CONCISEMEDSS TD

CADORESS  EACH  PoRnoN  SEPARATELY AwWD TN AN
I WITH SEVE @m.. CCONLLUDING  GENERA LI ZHTIONSS,

LTHE 'mmssm,,f,,,,rﬁ 477 SeBews avo  De Remer o
_ OMATED  ThtAT ANEMORES )& TIE WALD  MWVE DEAMITE

, 5065’12% @Q(“F’F/ZFN(@S DUQ\N(; GUR. TRASECTS




-\0 -

THE ExPUC(T  REASOS oFf TESTING TS, We

Foovy  aT (. Guauted  Avp M. ocma  PREER
CREVICES AND WOLES WWLE D WELANTHUS LAS
ALWAYS  FOUND o THE SURFACES of SHtLow
RockS. WE OCASINALLY FRCouNTERED LEGoumn
DANAE Ao BaRTHbLomEd ANNDWATA Wi AwdYS
(IVAABITED A ROUKY CREVICE, Rl rese F(PDWNGS
SOPPORT  DERENS o DEREMERS LABoRATILY LoolK,
EXCEPT B. AULATA | Tuey STATE  THAT TWS ANEmoNE
PREFERS HOLES wWITH SANDY  Perems, ol confuenne
FVIDENCE LWARRANTS FURTHER (NVESTIGATION BUuT
CANNOT  NEGATE <HEIR  wORK. DUE TD oul SmALc
SAMPLE S (2€,

Destevenon  oF cokts By SEA ANEMONES
WAS  AVOTRER  PloPodimnon  FxAMINED N 0uR
MRANSECT  sTUDY, DESPITE THE DSTURBED <STATE
OF THE REEF 15 19%(, DUE o HorRicAnE
Aotem n August (‘(?O WE  FOUND mANY AnEmMoNES.
GROWING o oR Mou:d‘) LIS b corde , TN most
CASES THERE WAS VISiBLE TAMAGE Tv 'mfi CORAL
W WAS  APPARENTY CAUSED BY THE NEGHBorwY
 ANEMONE . WE oBSEQUED DAMAGE To flonRicia
Porices  Ano Movmaseaca By L. Greancen
Ao pamA et o Monthsteaed BY L. DANAE |
/4;; SPECWMERS  HF (Ju LUCADA  WERE FouD (v
CREVICES  fORMED (BY THE LTHIFCATION ofF
PEAD /—\c@o@@(&#\ CERVICORMLS |, TUHESE FANDINGS WERE
RUANTIFIED  FURTHER (N TWE LAB,

THE  TRANSECT PORTION WAS ALSE DESIGNED
TO  \LLUMINATE  ANY  PATERNS of SEA ANEMoNE
DWELS TY , DENS\TY, ETC, wiict iy occoRk N




NATVRE WE  EwPECTED T0 FIND A UPPER LT 7o
C. GuANTEA  GROWTH BuT

coULD  NOT CopdlLusvELY
SHpw THIS e ANY OTWER  PATIERS oF (. e TEA
GROWTH DUE T AR EXCEELDINGLY SMALL NUNMBERL o
INDWIDUALS ENCOUNTERED Cowu/ THRTELM o3 BoTH
TQWﬁxr;) ONL\/ FVE DAV IDLALS  pF S, HE Lo’y S
WERE  FouND oo THE  FoRe REEF, il of THESE
INDWIDUALS WERE FOunD N THE SORFACES oF
ROCKS 0 TEN FEET of WATER eR LESS, Tins
FINDING, COVPLED wiTH THEWR ABUNDANCE o TUHE

REEF C(&F5’T A e Casr Back REer | 5u6GEST
THAT THEY THR\VE

(N AREAS ©OF \*"W PHYS LCAL
STRESS, UNFORTUNATELY | THIS QUALITATIVE &B5ERVATION

CANDNOT BE covcLusivEcy suPPoRTED BY A4 FPAULTRY
FWE DA™ PouwsTS.

J} LUC (DA wWWS  FouNt ufﬁléf NUMBERS

ANY cowaauﬁNT’L‘/ SEVERAL. PATERNS oF Porutdation
cf&ow‘\‘f WELE ﬂ‘iﬁn‘iv Flovre 1 Swows THE AvEacE

NUMBER,  pF INDW|DUACS FOUND  wiTWiv  TEN FooT
DEPTY RANGES, T+ (s oBuovs Twar

L Lveloi
HAS mRouBLE sURVIVING

N TWE Sifh"}’u_‘ow TURB D
wATERS (Less i AETEEY FeeT) | HuweyEe,
THE R mAximum  PoPULATION DENSITY OCLURS
BETWEEN FAFTELAN AND TWENTY - FWVE FEET  muD
FAls  STEADILY FRoM TS PodT, [vhs SugeEsts

A HeH DEGREE OF DEPENDENUE ON S¥mBIOTIC
ZooxpanTHeunt , WE

PRoPusHL.,

WERE URNABLE 1o TEST THAS

THE SEcond PATERN WE HOPED 1o FIND WHAS
BETWEESD DEFTH AND 5126, THESE DA PowTs (F’a(&
. LUL(’DA\} ARE GRAPNUMLY  REPLESENTED (& FlGues 2,




-{ 2~

(\)o TEST foll LWNEAR, 7 wWAS PELAIMED DOE 1O
Morrer NATULE s GENEATON OF A RAMNDOM NUMBERS
GRAAOM,

Fure 3 15 A 3326 DISTRBUN O GRAP |
Fr W, wewna , THE DA @uNTS  Dem A PORMAL
CURVE A5 Loould BE ExPECTED, WE susPecr THAT
TWE  PoPULATIOR (S DOMINATED BY RAPIDLY GlRowWING
Youtrs wihert  AcCourT ol & RAPT \NWREASE (v
5126 > A MAXmAC  PonT. Flem 1S PowdT FoeH
THEL SI2E  POSITIVELY CORLELATES wW\TH DESIRABILITY
1 PLEDATIRS MWD  (ORSEQUEMSTLY THER NUNBELS
STEADILY DEREASE,

LNTELSPECIEC  TRADS PLANTATIONS ¢ THE RESULTS OF
OV (0 ShTu (LT‘5> EXCERMENTS  DESLENED
TO ELICT (NTEZSPECIF(C  AGLRESSI0N  ARE Siwn
BELOW 1~ THaLE 4

| TABLE 1
Aremone  Prae O BSEQUATIOMS .
4 WELaWTHYS — H. LuainaA S WELWANTIVS MOVED 10 ROCKY

SURFACE  JVST OUT of REACIH of
. Luana - MAY vavE MovED T
REAECED 6\ TE RATHER THAN
AS A QESULT o~ W AGHLESSWE
V ; (NTELACTION N
C. GutocEn ~ 1L LocpA C. GLUANTEA  MOVED TO A NEAGRY
CREYILE | TENTACLLES MAY STILL. ovea?
LUT . LuciDd  #HS WIOTHDR AW
TENTACLES~APPATENTY] TU AVOID CormACT,
C. ot - 5. weudntus 9. deugonnds 5 0eap (PHAtymx
17L‘;‘TENO£D>, Tuwis ULd BE THE
RESULT OF THE SHOUC OF TUANSALvTAT) o,




Sudc(; ”’7’%‘;{' ‘;’((LD fx?ﬁﬂkm&d““i wﬁflé P07 (d«’%ﬁ’fﬁmi‘) B
i m@y ARE Mo\ b‘/ ﬂ%(/ﬂ’lf’pét,\/és SN AT, THEY Suppést
A /’r(zéfdés«s.w mc(a;,\gc,wy w\—m C. Guganten o ToP
AP 9 LTV on Tue Borom,

C (f’((;ﬁ'v\lf"(;/t‘-\ —— \+ LVL\OA m%?{ H“Cumd"’kw:

lwar L. Glaned 15 THE Do AW T SEA ArEmoN £
o A sree Regf, WL LucwA  Looutd THES PE A

FUGLTWE  SPECES Wtk REOLOMI\ZES  DOTUABED Mf%
PECUn?s s 15wy THEY AE 50 ABUNDATT  onTHE

UMNDES (ZHBLE  WHBITATS (Ae ’H'méuwméawxm‘(? Cad)mﬁm
| Prfsi seESS)

AN DA SPECFIC TRANGPLAN TR Do EXPERImMENTS DESIGMNED

TAGLE

,.«WC{@(: fﬁé NAWMM'\E © 65(&/.4/1”\ 05 o
L. goawres  TURY 5PREAD  put O m‘;m@mm C;Zﬁg/gcﬁﬁ

WHELE e (ENTACES GAEELY  puEuar,

WIALE  TUEIL B RCLES pUELLA? (O 4
ﬁmfl éxrﬁM No HO(?«’Z&SADM E /Wmeaw

G GRESS 0 Evir THOLGW  TUEY ARE
CoNTIGVoUS,

DMLY ConswER WL THIS DATA wWE meY ASsumE

| RECE AT s podT o mE, F‘wmw O weewnwus
1S Ar oUTTAST WK WAS BEEN FXH/D T ™ME

T ELICIT AGERESSI0% AE  §lown BELOW (o THBLE 2!

S (’oﬂt Wf"f/?@@ AEPT TUE o THERS PRESENLE,
b 1“1‘}, LVeipA  THEY 57’@‘%’0 out 1o ADIHeEoT CoLVICES

-5

Lomthspeciac TRAN AANTRNIoSS | THE RESULTS 0Fouk

S WELTNS  UEIHEL  AuEmONE SHows ANY S16m 0F




- i -

TN ™E DISTURBED REEF WaBiAT  SPME may Wo
LowGER BE A Lum TWE  @aActolk, Tus Ay ExpPLais TdE
LELOSITNOPNE ol comsSPECiEcsS  wWiTH LITLE oR NO
AGERESS\WE Arets . AT ARY RATE TWHE AWEMONES
PREFEL. M (pRATION RATHEL THAN OUTWARD A(ERESS5 10N

Feeo e BEioR ¢ THE Fecont BEWM IR oF C. GUANTEA
5. UELANTIVS | AND . Luca was oB5ERVED
, BoTH (v THE r;\(“u) AP o THE LAB. Ou({ CultsorY
OBSERVATIONS ARE (N COMPLETE  AGLEEMENT WITH
3 AYnE SEYMoua’s GBSWUMGNS (M7C{>

’C-‘-(f'!@l"h\l‘fepfl s soon AS A TERMWMCLE coMmES (T
COMTIRCT i\ TH A PooPLANKTONS T (5 (MMEDATELY
CONTLALTED . SEVERAL OoF ~WE ADSACENT TENTRCLES
plAW TWE  PREY 1o e ORAL oPENiNG THS
AVEMONE (5 BY AR THE QUICKEST pF TrE
hsemopEs 10 REacT T PREY ComTACT,

5. WL TiHYS Wuwew & Foop 1mEMm CoMES (NTY
LONTACT W THE sTICKY TENTACLES OF 5.
HECUTHLS. A TMALC (INDERTATION AlouND (T
'S FoRMED . LH(S @tvES S, weClAoWi A BEER
GEP A5 T SwowWlY RoWUS ITS oRAL DisSc oVEg
BRWGNG THE PREY (NTO (TS ORAL cAV(TY, OFren

9. WEcoOTHYS LIl LL A Liow SEVERAL PREY (1em S
10 BEomE TRAPPED  BEFIRE BRWLING THEM TO
THE MmoeoTw , THis 16 AN 0BVVS ADVAV TR GE
SIN(E VT 15 A RELATVELY SLow FEECDER,

” LuctDA L Tis mEmoneg foLLows THE SAME
GeneraL  FEEDE PATERS AS  Ci GrednITEA
PBUT (T LACKS SPEED, WWEA A 1CNTRCLE




EoUNTERS A oD (TEM (T AND SevetAt oTWER
| TENTIHLLES  SECLE TWHE (1B AWD SrLowey B¢
(T 70 tWE MoutH.

Eacd  ANEMOSE EmPLOYS NEMATDLYSTS 1O

ofF NEMATOCYSTS  PER UN\T AREA MIGHT (ORREATE
WATH  THE oML WLl amE of A& PREY (M,
FRom ¢ APTURE T© (Mérfigﬁa(\f) hID FDUND TS TO

Be mRue., (. qughITEA | THE FRASTEST FEEDER, HAD
v AVERAGE OF  TWO-HUNDRED @D TWENTY NEMATO-
NS PER AVE MUCRoScoPE  (1ELD) (ﬁ’?’ Ioox).
4. Locod 'Vum«# A (STERMEDIATE RATE, (ARTD
SIXTY - SEVEN MEMATOCYSTS PER FIVE AELDS LuWiLE
S UELUANTHUS | THE SLowEST, oMLY HAD AL ATY
NEMATOCYSTEBE PERA FAVE AELDS, THESE DA™
SULGEST TWAT A GREATER QUANTTY sF NEMATOCYSTS
PRABLE FASTER  \MmmoBiLiZ2hnos of PREY wihcw
o TURN TRAMNSLATES To A AASTER (LD, RATE,
TweE NUMBER Hf NEMATDLYSTS ACS0 (oRRELATES
WATH TUE  AGERESSWON HMER ARCHY (HUND (N TUHE

THE. AGERESSION NETWORK e AROSE (v OUR
LAG oA TORY LEXPER \NErITS.,

(QLLELC’()DN‘i Tue. AcTvAL PROLESS OF CollEcnbe
ANEMORES  thhs NO  SCERT ETC RELEVACE
BUT RELATED FELD oBsERVATIONS Do, Wik
COLLECTING AWEMONES (WE E13(oUNTERED  mansY
MORE SPECIES 1WA DURING OUR  TRAWSECTS, THE
ANEMONES SN AND  (DEVTIAED  BUT N0T FTUDIED
WERE LEBRUMA DAL  [EBRUNIA  CARALLLGENS,

WmMmeBLlL (e THE PREY, WE T™MOUVGHT TUAT THE pumBER

FIELD  But MAIKES ((TTLE SBPSE  WWEN  CoNSIDEL G

Darttroomen anvuLas | AND Busbosoma GRAWY LAY .




LABoATRY MANIPULATIONS

TuwasPEQfiC Aaeression: (. quuanted VEesus G Gredntsa,
TN THE (AB  WE SimuLnTed A HABITAT LOHERE
SONCE WAS SemEwWHWAT Liminnt, Unoer Twese
CRAMPED  codDITINS  THE C. GUANTEA  iNDIVIDUALS
SPACED TUEMSELVES ovT I AN CFFRT To UniLE
ALL oF THE MAWABLE spPhce. LFren sPRcING
HAD O UvRRED MO EVIDENCE oF ACERESS 10N
WAS OBSERVED EvEs THOWGH  THE TENTACES wWERE
OVERLAPPING , Tvs LABoRATRY RESULT (5 Y
COMPLETE  AGREEMENT wIUTH  FELD MANIPULATONS
ASD GENERBL  HBSERVATIONS .

. HE LU ANTHVS VERSUS 5 HELANTHUS - LWE PULALED
THREE WWDIWIDUALS (6LLECTED  FRom T IFFERENT
PoRTIONS = THE  BACK. REEF STILL 18 CLOSE
PROX I (TY TO onF ANOTHER | THIEE 10DIVIDUACS
WERE. USED T MINMMIZE THE CHANCE aF TESTING
CLOMNES  (ISTEAD oF GENENUALY PREFFERENT
INDIVA\DVALS, %wﬁuéﬁ, VERY LTE  ACTIoN OCCVRRED,
TF MY MOVEMENT AT ALl OCURRED (T LS oNLy
TO MOVE CLOSER To el AVoTHER poﬁum'ﬂo M5 of
CONTIGVOUS  INDWIDUALS (WELE ALso OBSERVED \N
HE FECD, (Eounes By ComPLETELY covERWSE THE
TERRAWN  THEY DIMINISH  THE CHANVE OF Coon 2V T
BY 0THER oReANsmS, Tihs (DEA hs  BELD SUGGESTED
gy Ceasas @R THE  CeoNde rm of fretimpeues
CLEGANTISSIMA o THE  WEST CorsT ofF TWE
Umvren Stares ((Femas 1979 ). TF Twis s ()
FAT THE CASE TWEN A commun i TY DomwATED

BY S HELWNTING  MAY BE ComS\DERED (@ A
CLlmayx sTATE,
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Hﬁ LU DA VERSYS _H LUCIDA | ONE gl THREE WDWDUALS
WERE PLACED  TDGETHER (v THE WPE oF ELicimude
A AGHRESSIVE RESPONSE | ON(E AGhWS (T D NeT

Eacd  (NDWDUAL WAVED 1TS TENTAGES (N AN

APPARENT A TEMPT 1o WARD OFfF TS5 NE(GHBOR,,
THS  AebrESS o GRADUALLY SpBSIDED AD Wit i
THE  TWENTY -Foul vlou@ PERIOD  0F OBSERVATION
THEY  Ate  CoBXISTED wiTh EATH OTHER | TENTHULES
ENTWINED ity 0 FURTHER EXTERNAL Si16NS
OF AGERESSI161-

Ceunes e Ea0LY  AoeRESSWVE  BEWAWOR  PROVES
™ BhcH  THAT THEY ARE EQUAL ™ DEFEMNSES
THERERY MAKWRE AP EQUITABLE PN TION (NG of

THE AVAILABLE S5PhcE MosT PROE(TRBLE Ml AL
(MVOLVED.

TpTERSPECLF L A@(,@Eﬁ%tcxﬁ © C.optenwTEA vERSUS . LUCDA
THS wAs VR FIRST  LABORATORY AN PULATION
WITH  BLATANT  AcerEssSWE BEMvioR . (. GuANTES
CoNHVNED K. Lucios OVERNGHT . Ters ExreRuwmENT
WAS HENY REPEATED TWILE  WiTHW T CARNWOROVS
REsSuLTS BUT STILL WTH DECSWE AGHRESSION.
LI e »@ewmw;% BoTH ANEMONES STING THE

COTHER  yp\TH  [P5 qENTRCLES  BUT o TiME
H. cucnda

ALWAYS BEGnS To REMEAT, TS

OBSERVATION  SuPPORTS  OuR  FIELD TRAWSPLANTATINY
Ex PERUMEMT.

W Lucwa versvs S dELATIVS | T AL THREE  TRS
OF THs MAMPILATIONY H. Lo DA whsS THE
CLEAR CUT wNVER | Tt wAVES (T TENTHCLES




D STes O WEUANTHUS  APPRRENTZY wiTH
CpasWAL RETALATIONS. Wit TWENTY -fou R |
dbops . ey pAS  MwE BEYorD TWE 6k
6 W coc A s TEMTACLES BuT (@ THE mEAeTimE
AT ROWED P TE EDEE  oF THE ORAL DSC
_ %,\N(? ) H LUCADA [:WDA:N""L‘/ WS motioed
,_,,t,.b A EFORT 1o C@cﬂﬂﬂ THE pNEMATOSYST
clap tEwmees o Wowcwod |, Tyese
| OBSERVATICNS  ARE (N COMPLETE  compLifncs
CwWITH ouR  AEWm  oBsERuATONS.

(L g ASTEA vERSUS S WELWSTS . THs (NTERAcToN

CWAS  MARKED  BY LUTLE  QUTRAWGHT  AGERESSIe

puT A RAPD  REReAT gY (. gieantEn, Wues
PLACED TDEGETHER  NEITHER SPLaBS gEeEmEY>
CEXTREMELY  DSTURBED  BoT wiithe TWENTY-FouR
HouRS C. GEANIES  HAD ALwAYS MOVED. seveerc
OCHES 50 TWRT (TS TEMTACLES Coulb cor
CTouch S, HEwarTHS | 00 oNE occassioN TS

 MEANT  LEAVING THE PREFERED NATURAL Svbstears

;,FD/’ THE SAFETY ©F THE 9%\0ES of THE PuAsTic
8, WE weee UNABLE o ASCERTRIN oW
D Euantus  Deowe (. aipanten AwWAY BUT

WE Kedow (T p BE eFFEcTVE

T\zfﬁ (aé@,(m@mr\/ cﬂ’ m’(: Lﬁ’%{z““w“y
mﬂw@vwﬁw@ﬁ INTDUWATE A BAEEREDSioN N@W@@K

INSTEAD  OF THE  AGERESSiON HHERARCHY  SVGLESTED

- BY THE FELWD TﬂﬁT\JJPLﬁN‘”ﬂﬂON STUDY §;NLET”H€
 FELD ;”V'DlE.S w@(ar HNLY  PERFORMED 054(;(; wE
A DismIss  THE GYERPISERING OF 9. WEumnws

&Y (. qleavtEA, THE  VEMWORK ofF AGLRESIVE




BEHAVIOR  BY ANEMONES
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1S GRAPHULILY DISPLANED

BELOW @

7 5 th'um\-sw;

\l I\CQC)“?‘(

5 (%Euﬁmw 4

(,&M“)‘b

(’,x&mdf'ﬁﬁ- w"““““"’s, 1l L\)a\mﬂ\ WH LUCCDA

L@J'ST
AN TEA —7

THE. FORMATION GF AN AGHRESS oY NETWORK  LEADS

TO Higa SPECES DWERSITY, THs NETWORK, cOUPLED

Wm“, A REEF TWAT 15 ¥ A (,oNﬁ’lﬁw STHE

OF FLux, CAM ExpLA Y THE LM@?C NumébC/& oF

A'NWON»— f;p;gu:g FOOND 29 AWY ONE QEJFT

A‘(%(f;éfﬁ%mxd AcAinst CoRALS:: Tt whAS ofSERVED W THE

FELD  THAT ANEMONES AV AND Do DAMAGE THE

CCORALS  WhtH . SORROUND  THEIR Lock LtAIRS, To

QUANTEY  wWICH  ANEMONES  DAMAGE. WHicH oS

WE ARTIE LMY ALACED CoRALS AROUIND ANEMONES

0 THE AR AND oBTAWNED THE AUow b RESULTS

LISTED v TABLE 3

MELE 2

DAmpee ™ CoRALS

L Asemee TYPE

5. HELASTHUS

Aoheraa — Comood Tocoryun - (oo limes- lorllor

SVESTESA ~ Lo TR

¢ gronea

NSO

Y¥ES - MO s mo

| YES— NO |

YES ~ no o |

VFS NO

YEs-mo.




T GENERAL EACH ANEMORE (S CAPABLE oF TDAMAGING
CVIRTUALY  ANY  CoRAL. Wit wihed T (omES  [NTD CoNTAT,

,ﬁ}ﬁ“/&f ARE  TWO  PosS\BLE  EXEEPTIONS 1O THIS 5. HﬁL«Mﬂws

MAY 6 MmAy noT BE ABLE o DESTROY I solwyiua

Sk THERE  WADS N0 DSCERN BLE b\ PRERENCE Bém%“

CTHE  EXPEQMENTAL  AND  (oNTROL ART0NS oF TS

CORAC, DAMAGE 1™ TuE com™eL DOE T THE

STRESS  oF REmMovAL ASD RELocANoN PRoBABLY

CLOUDED O0R  RESOLTS, THE SEcomD  EXEPTION

ml/awv‘f:D H Locipa AND poemSS Nf:ﬁféfa THE

CONTROL NJOR THE  EXPERUMESTL PoRTioN WERL

PAMAGED. Tins APPAIENTLY |5 DOE To THE

FACT TYMT  HETERACTS cHASGED (TS Fosimoes

CDOlNG TME STUDY AND WAS No L.owe«er& AGLE

*ﬂh;wwfﬁ’ﬁﬁtnow g MoT BPE ’DGEMF”D S“téN«ﬁW

T RepcH e Puues samPe, ComsEavsmny

lH"C @&u%m TREMND ,4.0(:75%5 w 6f wa R

/%Nﬁfwwf‘/‘i (,Am coLoeJﬁ"&f» /w gzzm/zcz: AT /—mr

,Lr rma WEZC fﬁué /:nw/nordf;l% wWouLD o:w/ BE

LminEy BY THE Num@ea OF |0 HABITABLE (REVICES

AND  WwWE wouub é’/&«’i@(cr A ﬁoﬁumnow Boom

(”Erﬁm’()ﬁ e :?rul}ﬂvﬁ MUI\JD&NCC Of‘ q‘ u,!C(DA-

REAEcTS ThS  AHESOMES A BT W TwuT  PRE~

DISTORBANCE  DATH | MOyt D owelusos cad
B DRAWS AT s TIME.

(Gur_CowtENT ANALYSIS S Fuen vooet THE fuTERN

CONTENTS  woERE erﬂ/f\crr O \mmCmnreL\/ AfFTEL QEMC&!AL.
Flom TIE FELD WoST of THEM WECE (WDISTINGUSHBLE,

THE 1DENTVE(ABLE  (onTENSTS ARE  ((5TED BELow it THBLEY !




TABLE 4

WY SAMPLES L Guymten

U wewa

L LARVACEA

1 PreRoPOD

T

NavPi

 [TRocitoPiRE
C o Pouyeaere

5) HELIANTHVS

CoPEPGD

|
-
2.

NoHT SAMPLES

C. GuAneEd

| LARVACEA

APl

 BLyadnEE

_ MocHoPHRE

-

CoPECDD

ProTo2pAN

| AmPerpod

(QUSTACEAN  APPENDAGE

(zAsT0PoD NEUGEL

o
A
3

23

ﬂ*fﬁ(&%? SO MosT  oBVI0wS PATERN
LS THAT  ANEMONES ARE  MorE EFFECTIVE

ProPLANKION  FEEDERS DuRWE THE NigHT, Twe 15

PROBABLY A RESUT of THE (NCREASED NUMBER

OF ZoOPLANKTON DUE 1o THE DEMERSAL RISE,
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THE  SECOND APPARENT PATERN ARISING 1S
A PREDom (NANCE (50 % OR GREATER) of CRUSTACEAN

PREY TEMS \N THE DETS oF ALL THREE ANEMENES,
Ar aest vrs mAy APPEAR TD BE SELECTIVE
FEEDING BuT EXAMinATION oF THE FROPORTION osF
| CRISTACEA FUVND |N THE NOCTURNAL 2coPlANKTLN
CommusiTY 15 Aso pePRoximacerY  50% (Lasoramny,
19%1). THis S0GCESTS THAT THE ANEMONES AReE

Chos\WWE  FEEDERS cAPTUVRING  AVY SUAFWLENTLY smALL
CREY  ITEM  wovhed HAS THE Mis FORTUNE oF G COvNtelmy
THEWR 1 ENTACLES.

CoretusioN

THLS STUDY  HAS QUANTIFED THE AGERESS WE
BEMAVIDR oF SEVERAL <PECIES oF ANEMONES, /4“.5,44&1\)!:'5
ARE cAPABLE oF DAMAGING CoRAL COLONWES THERERY
SECURING MUK S006HT AFTER  NICHES, TF  PlecirncE,
TWO ANEMONES  comE AcRosS FACH oTHER (N THE
FIELD wWE HAVE SHOWN THAT cERMIN PATTERNS ARISE
() TF THE ANEMONES ARE 6F THE SAME SPECIES THEY
BoTH SccuPy THE CREVILE =D DWIDE THER SPATIH L
RESOVRCE EQUALLY, L) TF TUHE ANEMONES ARE of
DIFFERING  SPECIES NE  SPECIES  ALWAYS DomNArES,
THE SPECIES KEEP EAcd oTHER 18 CHECK yiA
AN AGHRESSIoN NETWORK  PrcTURED GE(oW !

C. GUoAvTEA

PN

H. tocion ———> S, 4eLanmius
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SEvERm OTHER  ASPECTS oF THE ANEMORE
WERE  A150 STUDED . WE  FPUND Wo DISTINCGT
METHDS o Foob PROWREMENT (wERE EmPLONED
BoT NO PREY  SELECTIDN WS ORSERIED, WE
NOTED A  OREDoMINANCE OF O. HEUANTHUS s
THE REEE  cRESTSs  AVD WL o DA AT DEPTHS
BETWEEN  FIFTELN AND TwWENTY -FIVE EEET, SpbsmAte
REFERENCE | hS S046ESTED BY  SEBAUS (IK77), wWhs
ACSO  SUBSTANTATED,

Qo STUDIES o THE  AGERESSIVE BE HAVIoR,
OF THE SEA ANEMDNE WERE (NTERESTW L To (ARRY
oUT AND HAVE A THE GRouNDWORK R FUTuRE
5‘1‘0%6& A'DD(‘(‘)ONS PNITD CONVOLLTWOMS o= oOR
BASIC PETWORK L oY pvo FSP oneyect
A Y,
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