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STUDIES ON THIE FAUNA OF CURACAO AND OTHER
CARIBBEAN ISLANDS: No. 97.

CARIBBEAN SCYPHOMEDUSAE OF THE GENUS
CASSIOPEA

by

P. WAGENAAR HUMMELINCK
(Zodlogisch Laboratorium, Utrecht)

When the author beheld the tranquility and the magnitude of a
Caribbean mangrove-lagoon for the very first time, he was so much
impressed by the wealth and the complexity of this habitat that he
could not but devote his special attention to a number of simple
Cassiopeas, lazily pulsating amidst the turtle-grass. Moreover these
Bonairean animals challenged him to further research, because at
first view, their appearance showed some striking differences from
a description given some years before by StiAswNy, with reference to
Cassiopeas collected by VAN DER Horst on Curagao.

The result was a lengthy paper ‘“Zur Kenntnis der Scyphomedu-
sen-Gattung Cassiopea” (1933). The present article may be con-
sidered as a continuation, except for one thing; several subjects
discussed in the first publication will here be omitted. Special at-
tention, however, has been given to the number & shape of radial
vessels, and to a few striking characteristics of oral arms & vesicles,
which may be considered as being of supra-specific and infra-
specific taxonomical value respectively. — Thanks are due to H. C.
OBREEN (1958) and MiEKE GODERIE (1966) for their kind assistance
within the scope of their student’s practical course in taxonomy.

In the Caribbean region only two species of C assiopea are found:
C. frondosa and C. zamachana. The genus has an almost circum-
tropical distribution, and its representatives are, at first sight,
strikingly uniform. They are usually to be found in shallow lagoons
and marine pools lined with mangroves, where they lie with oral
arms uppermost, scattered, or sometimes closely together on the



sa.ndy or muddy bottom. The surface of the exumbrella is adapted
to this peculiar mode of life: the'central part being, as a rule, slightly
-concave; W}:lil_e;op{t ¢ more peripheral part an inconspicuous raised
ring has:deygldped'whibh enables a firmer contact with the bottom.
From closer. examination,: however; it ‘appears that in the genus
C assiopea two groups may distinguished, which, according to the
- present author = who still is of opinion that “ein Unterschied in der
“Gtundzahl de’r*R opalien fiicht als Detailmerkmal des Baues aufge-
fisTt wgrdep kanﬂ’:’i(i‘?@s’,- 487) ~ deserve to be given the status of

; mia;sots sgbg?ia{.,glthdggh; he named: them, for practical reasons,
'i e };ze and . nz?fomeflae, “umnicht-durch Wiederaufnahme des
n vi edeutunggn;g'g}graqphtep.“Namens Polyclonia neue Verwir-

Tung zu stifter’, o

1.2’1;:::‘:; ’;loa”id:g;;?r? Ch§r3§§eri§¢d~ b having - in general principle -
ot e sen e;ﬁaélsﬁafldm{l equently 12 rhopalial canals and
canals and 32 r‘;diall st the A ndtomedae have basically 16 rhopalial
Frondosss, associn, d"“?"l?; The club-shaped small-vesicles of the
different from t}(i]ea ed With the oral atms, are usually strikingly
S0d the e 1e more ovate~_small¢‘{gsiqlé§* {Kleine Kolbenblasen)
benblasen, filams % ovate or leb‘?,n‘l}kﬁj_‘l‘?t,rgqfvesicles (Grosse Kol-
Wirey Othl;rs, appendages) which may be distinguished in the
gt e F:‘ ) ; bm;)re or ‘less ‘oby\lqu‘s differences between both
: marg'inal serfé'-og © tound in. the structure of the canal systems,
g S (Cfga}rlls, mouth-arms and. the colour design of the
several authors, ab PYNELINGK 1933). From the publications of
we may amméi (fj;’;i iiS%ITH 1936 and Goitar & Ersawey 1961,
FRO}%‘DGSAE‘and Aunkoﬁiﬁil,oiwia;z};el;l?:ﬂ:l Sl onces betwoen

Until no ! : A L M v

" hesitation a: . €S — Dave been. i ifi i
; }fsxt_a.tmn as Cassiopea frondosq (Pallas 1774) T}l*lde;jltlfled without
{f' other hand, comprise quite .  11¢ Andromedac, on
oiten ar {ffic Qe
(Forskél?lyig?)’ %fﬁccuu'lfo istinguish from-Cassiopea andromeda
as belonging ti) onee ::dbt;a: : #dromedae are generally considered

. ‘ am : ,

R. P. Bigelow, 1892, described,frorfl }I;:Eﬁ; Casswpea samachane

3

The author (1933, p. 498) admits the presence of many difficulties
in separating Cassiopea vamachana from Cassiopea andromeda and
other related species, but would still strongly recommend main-
taining a separation of Caribbean and Indopacific Cassiopeas: ,,Wir
diirfen keinesfalls, bei aller Unsicherheit der morphologischen Merk-
male, die geographische Selbstandigkeit dieser Gebicte fibersehen”.

LOCALITIES AND MATERIAL OF CASSIOPEA

A = Zoologisch Museum, Amsterdam; L = Rijksmuseum van Natuurtijke Historie,
Leiden; U = Zodlogisch Museum, Utrecht.

Florida

DRy Torrucas, Garden Key, Fort Jefferson, iV. 1913.
yamachana: 6 specimens, 104-137 mm in bell-diameter (Paul Bartsch coll ;
USNM 32952/3). [Fig. 40]
Dry Tortucas, 1931. [Fig. 5, 20-21, 40}
ramachana: 13 spec., 17-100 mm (John W. Mills coll.; L).
Dry ToRTUGAS.
xamachana: 1 spec., 86 mm (MCZ 1524).

Miamr
frondosa: 2 spec., 118-136 mm (J. L. Benedict coll.; USNM 33119).

Key BiscavNE, northwestern part (Sta. 1412), 31. VIIIL. 1963; creek, about 10.m
wide, with scanty Rhizophora and Avicennia, on muddy sand, about 1 m deep.
ramachana: 9 spec., 30-225 mm (S A, 2L, 2 U). [Fig. 38, 41, 45; PL. VI

Bahamas

NorTH BiMini, northeastern lagoon, 8. XI. 1963; Thalassia flat.
xamachana: 22 spec., 120-180 mm (Ingvar Kristensen coll.; 11 A, 1t L). {Fig,

40; PL I11-4)

Sourn BiMini, northern lagoon, Massy Creek (Sta. rz50 4), 17. VIIL 1949; near
Rhiz., on sandy mud, among Thal., 1-14 m.

xamachana: 20 -spec., 26-188 mm (5 A, 10 L, 5 U). [Fig. 28, 40}

frondosa: 8 spec., 37-186 mm (2 A, 31, 3 U). [Fig. 11, 34; PL V-1]

Jamaica

PorT RovAL, 1300 m to the East, where a little channel crossing under the road
enters a broad lagoon which is an arm of Kingston Harbour, 19. X. 1958; about $ m.
xamachana: 2spec., 151-154 mm, females (Ivan M. Goodbody coll.; L 663-662).

[Fig. 4, 26-27, 30, 37, 40; PL II-1, IV]



S Puerto Eicoﬁ: :

‘L ParcURRs; Isla Ja Gata (near 7418),

St. Croix

‘ Kravussr Lacoow, innet bay (Sta/ rgob;’
/. Rhiz., on-sandy mud among Bas,

St Martin

7 Snason LAéﬁostnes‘,x; Halley's jett; ; 2t Simson
: ON, jetty at Simson Bay,
large land-locked lagoon, near Rhiz., on :bfr&wizishy

. meris amidst patehes of
lagoon; f-1gam. oo

- Lac, northeastern part, Boefito (Sta. 1064 A),

La PAxGuan, Cayo Méjimo (Sta 112, TX. 1963; sand flat with Cvmodocea
(= Syringodium] and scattered Thal 1§-2¢ m, [PL. II1-2)
frondosa; 20 spec.; 55~208. Ly 210y

L PaRGUERA, Cayo Casacoles (very near 7478), 9. IL. 1963,

fromdosa: 1 spec.; 160 mm (I iol! Mar: Mayagiiez; L).
.. 11.1963; sand flat, abt, 2 m.

tock olli ;- A).

“Lspec;, 135 mm (]

Kfn‘v:ssg LAGooy, outer'part (Sta:7dog); 15. VL, 1955; Thal. flat with small islands
of Rhiz., on muddy sand among Cymi and; Thal.; With -Batophora, 1-2 m.
xamachana: 37 spec:, 19-138 mm,/ i1 ‘

1955; very shallow mud flat with
Cym. qnd Thal., 3~1 m,
25 A 23 L, 20). [Kig. 7, 29, 424}

PRLR

( at., with /some
- #amachann: 13 spec:, 17-145 rhm (746

2..VIIL 1949; shallow bight o

Tm.
frondosa: 16 spec., 431 conside iy . .
miore shiwing “‘; 74 mam, ‘considered & hybrid population, 4 specimens ot

ergl v, p oy b s
R ','“”?“‘9“?“’?"“5““1{5 A TL, 40). [Fig. 12-15

Ovsrer POND, ‘near southern shore (Sta. 1429), 15,

e A 29, 13::2 1963, a'few scattered speci-
Thf'z" CW,“ and Halimeda, on sandy mud of large mangrove

frondosa: 6 spec.; 90-118 mm (3 A, 3 ),

I'Los Régues. .

GRAN Roguz, é‘astsidé. channal iea
wamachana: 25pes;; about
‘I&S&l;e). L K‘, : 8-

ding into the mangroves, 18, IV. 1955.
120 mm (&, Martfii S. and Ganis Rose colt., $.C.N.

Bonaire

12, X, 1936; bight of large landlocked

 lagoon, on sandy tud amos ;

\ b r Thal,

. xamachana; ll'spéc.;:'zggkﬁl’(‘)axixgeu e i
o frondosa; 1 spec., 81 mm (5. [Fig. {6]'
ke, Posjito 19.X. 1930; same locality, *

#amachana: 37 spec;,

5540 N o
2~240 mm [f?@i% 18. X1. 1930; scyphistoma’s on J2hiz.]

5

Lac, Poejito (Sta. 1064A4a), 18. XI. 1930; same locality.
wamachana: 49 spec., 22-250 mm (all together: 5 A, 3 Zool. Mus. Berlin, 2 Ind.
Mus. Calcutta, 1 Zool. Mus. Hamburg, 86 L). [Fig. 8, 22-24, 39, 43]
frondosa: 5 spec., 44-120 mm (L).
Lac, Poejito (Sta. r0644b), 17. IX. 1948; same locality, numerous on soft mud
among Thal., near Rhiz., 1-1§ m.
xamachana: 2 spec., 68~118 mm (L)
Lac, Poejito (Sta. 70644¢), 17. IV. 1955; same locality, few specimens.
xamachana: 6 spec., 29-132 mm (L).
Lac, Cay (Sta. 1066b), 19. III. 1937; mud flat, among Thal.,, $ m.
xamachana: 3 spec., 40-170 mm - 2 spec., 29. IIL (L).
frondosa: 1 spec., 66 mm (A).

Lac, Soerebon, most southeastern part of Lac {Sta. 1450), 6. XII. 1963; sheltered
inlet, partly bordered by RAiz. with conspicuous growth of Acetabularia, small
number on sandy rock debris overgrown by algae, -1 m.

yamachana: 9 spec,, 105-175 mm (4 A, 5 U).

frondosa: 2 spec., 100~105 mm (L).

ORANJEPAN, small canal leading into salt pan, 8. V1. 1960; abt. 50 X | x } m, dug
in wall of coral debris, sometimes in connection with the sea, in only slightly con-
centrated seawater.

frondosa: 5 spec., 52-84 mm (Jan Rooth coll.; A). [Pl. [-2, 11-2]

Curagao

Awa Branco pool, between Awa Blanco and Lagoen Blanco, Fuik, 22. XI. 1963;
exposed pond after removal of coral shingle, 150 x 30 X 1-1} m, no mangroves nor
seagrass, few specimens near shore on coral debris covered with some whitish mud,
with very scanty Halimeda and Batophora, }-} m.

ramachana: 3 spec., 145-205 mm (L), [PL III-1

Furk Baar, Duitse Bad (Sta. r038a), 17. IV. 1949; rocky shore of large landlocked
bay, single spec. on muddy sand with scanty Thal. near Rhiz, 1 m.

frondosa: 1 spec., 105 mm (U). [Fig. 35]
Fuik Baar, Krijgsgevangenen picrtje, 10. XII 1958; same locality.

frondosa: 2 spec., 84-132 mm (J. H. Stock coll.; A).

SpAANSE WATER, northeastern part of inner bay, 6. TII. 1949; near mangroves.
frondosa: 1 spec., 30 mm (M. Diemont-Koiter coll.; U).
SpPAANSE WATER, Spaanse Baai, Newport Beach (Sta. r0374), 21. IV. 1949, en-
trance of large inland bay; single spec. on sandy bottom with very scanty Thal.,
near isolated Rhiz., 3 m.
frondosa: 1 spec., 74 mm (L). (PL V-2]

SpaaNs LAGOEN near Kabrietenberg, Spaanse Baai (Sta. 13374), 6. VIII. 1955,
muddy lagoon bordered by Rkiz.; many Cassiopea on sandy mud among Thal.,
1-14 m. [Pl I-1]

xamachana; 10 spec., 26-240 mm {1 L, 9 U).



Seaans Lacorn (Sta, 23376}, 3

ine locality ; al spec
. Fasackani: 5 spec:, 160-2 o geveral spec.

2Ly (Fig: 44]

CARA;;A’: B;:r, pool pgkdezihg Spaa Asé Water, TV-V, 1920; mangrove-lined pool.
‘j M:lw mz 20 spec.; 50-180 i der Horst coll.; 124, 8 L). [Fig. 25
rondosa .1 spec., Mgm {C. an; der: Horst.coll:; A). o

RirwATER pool, along _Rifwég 3
wall'of coral shingle, . :
xamachana: & spec., F4-131 mm. (]
frondosa: 1 spec., 94 mm (J. G. de: Jong c
Rm\::m:; ’Pools,za.loug Itié&ieg‘. 15, X 1962;
) 3 and: 2 spec., 65-105 min (Lot ; L). {Lig. 9]
er_wnlm. neatr abap::iqneﬁ fgznxgzh(wrx‘logi e c_lzrg;:;n ‘;lefiiL: 9%1;1 7
Rm::;:;:ﬁ:ne: .’; :g;c.‘,_‘)l-%mm_(L.e JiVan der Steen colf,; L). 8
i Lagooln be}iind; walilsat;eths Gagthllzis’.,»\ ] .northeast corner of rather
part lifed: with Rhiz; ver:' :}:;Bi :eb:;fxi 'I;mm,ﬂ? communicating with the sea, o
‘xamachana: 88 spec., 40-105 m‘; (2'; s ;“‘2’35&",? 5‘42‘

stad (Sfa#lbg‘;), 11, 1949; pools in porous

>

wall of coral shingle.

SLANGEN: ; g s s )
BAAIPOOL'S of St. Michielsbasi; 132 L1958 "sn;:a,l’l {agoon between limestonc

terrace and wall of coral shingle.

xamachana: ]

mndmfu: 19:spec., 65-106 mm' ‘(M. Dietont- Koiter coll. L)

> 11 V. 1960; y same locality:
XaR v y
achana: b 8pec.; 11-70 mm (Ingvar Kristensen coll.; L),

ST Mk By, Koo, 5 of Bos (St 530,
e e b
3 and a limestone tetrace. ar
large fnland bay: creck 2-5 i1 wide aod 1o o

o Day oreek 2-5 a1 wide'and 451
Batillaria on tuddy bottom with Hat _k;l‘m,

Rasiichang: 32 3 ophora,

‘ ‘.‘13;.' I1. 1955; creek by which 2
whxch are situated between a pore:s
communicatitg with the entrance oi a
deep; mﬁ@?_cas'siopeu with abundant

SANTA MARTA Bmﬂ‘;:ﬁ;‘i‘s;:i :an‘ (84, 64 L). [Tig, &, 44].
about same locality. . . Zoutkeet (= abandoried salt barn), 16, VIIL. 195%;

 *amackana;, 27 spec., 11-80mm (64, 121, 9 USK,
SAhT:‘ :3:;;: E}m; Kreek, 31 ;;lliégA?'s;rzn}g?l:cSistNM).' ‘
SANTA MARTJ\%AS Spec,, 2460 mm (1S, Zaneveld Co}ﬁ A
xamadm_"al,z/;t, Kreel;: 17.1V.1960; same iocah‘t’” i
SANTA MARTA'I.’;AM 61;;:., 28-94 mun (1., G. de:Jong col};- A
: Hreek, neayr Zoutkest; 5. VIT. 1965 ;Y éb)(.mt same locality
mm (I,puisg J7 van der Steen coll.; U). -

SANTA MARTHA Baaz iy e =
s s 1, first o .
with Rhis, Darrowly m:(’;:egdm\):;ﬂf o BDO&(Sta 1321),-3, 111..1955; small lagoon
.paved muddy sphces betwesn wh 1330, erowded with Batophiora, s e Batillaria-
~amachans: many spes, g eh are overed by small Cassiope - 1 -
SANTA Marta BAA 0 S-148 mim (4 1 V). (Fig. 4445) pea, -1 m.
1 -

; 1o Hrst lagoon, &3
ramackana: 3 spe, 951 s X11: 1962; probably same localit
EE vad der Steen coll,; U) v

<118 i (1,

7

SaNTA MakrTa Baal, second lagoon, Ik of Boca (Sta. 1322), 3. 111 1955; small lagoon

with Rhiz., narrowly connected with r321, with very scanty Batophira and flourish-

ing Zoanthus; muddy areas between algae paved with Cassiopea, }~1 m.
xamachana: 19 spec., 14-22 mm, and more individuals (ZMA). [Fig. 44}

Santa MagrTA Baal, second lagoon, 5. V11, 1962; probably same locality.
xamachana: 4 spec., 32-70 mm (L. J. van der Steen coll.; ZMA}.

$anta MARTA Baal, third lagoon (Sta. r323), 25. 11 1955 (4 L.

Santa MarTHA Baal, third lagoon, 3. 111 1955; abt. 200 50 »« 1§ m, narrowly

connected with 1322, with mangrove growth: many Cussiopea among Thal.
xamachana: 55 spec., 15-165 mm (A, 1). [Fig. 45]

SaNTA MaRTA Baal, third lagoon, 29. V1I. 1953; probably same locality.
xamachana: 1 spec., 85 mm (J. G. de Jong coll.; L}

SanTa MaRTHA Baal, third lagoon, 9. XI. 1958 probably same Incality.
yamachana: 1 spec., 106 mm (J. H. Stock coll.; A).

SaNTA MaRrTA Baal, third lagoon. 5. VIL. 1962; probably same locality.
vamachana: 3 spec., 5675 mm (L. J. van der Steen coll.; A).

SanTA MARTA Baar, three small pools in coral debris  of 1323, 5. V1. 1962.
xamachana: 8 spec., 56-203 mm (L. J. van der Steen colls A).

Aruba

Lacors BoekoET (Lagoon Bucuti), IZ of Oranj estad near Fofoti (Sta. roo4), 29. X1I.
1948; open lagoon near low limestone cliff, single growth of RAiz. Stud. Cur. 4, pl.
VIiI-b]; isolated specimens among Thal., with some Halimeda, on greyish blue mud,
about { m.

xamachana: 2 spec., abt. 110180 mm (L). (Fig. 42}

frondosa: 1 spec., 128 mm (A). “Fig. 36}
Rir BoexoeT! (Bucuti Reef), S point, § of Oranjestad (Sta. 10077, 17. 1. 1949;
mangrove-lined creek in sandy reef; several Cassiopea on muddy sand with Halimeda
and Zoanthus, near Thal., abt. T m.

samachana: 5 spec., 41-177mm (24,3 L}, iFig. 42

frondosa: | spec., 124 mm (U).
Rir BoexoeT! pool at N point, S of Oranjestad (Sta. 1304), 6. V. 1955; isolated pool
in sandy reef, 20 x 15 % $ m, in connection with lagoon at very high tide; many

rather small Cassiopea on almost pure sand, no Rhiz. nor Thal.
xamachana; 31 spec., 42-194 mm, considered a hybrid population in which
several specimens show frondosa characteristics (10 A, 21 L). [Tig. 31]

OCCURRENCE
[Tables 1-2; Figures 1-2; Plate 1]

Although Cassiopeas are by no means rare in shallow Caribbean
coastal waters, and much research has already been done - especially
by R. P. BigeLow and A. G. MAYER on C. xamachana (see HUMME-



’:L;chg"1933,"p; 494:495)  and b
many- questions on’s
mained unanswered.

(mat.erial collected'b

FLoRiDA

BanaMas

Jamatca - Port Royal -
Puamo Rico- - _i;é Paégﬁem .
~ST.CrOIX ' Krausse L
St. MRt

: xamachana
Los Roggﬁs i xam h
Bovare - L e

xamachana

CuRraAGao [ S
Rl . Xamachana

~. Xamachana

- xamachana
““*Xamachana;
o xamachang

"+ Lagoen Bockoeti

if Boekoet Hamachana

Lixamachana

: Xdamachana, ..
*amachana

xamachana .

] 'H (1936) on C. frondosa
t and biology still re-

iopea - according to the
summarised as follows

frondaosn

[rondos:

X frondose
frondose

frondose
frondosa

[rondosa
frondosa

frondosa
frondosa

{frondosa.

frondosa
frondosa
S X frondosa
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The fact that C. xamachana in cases of mutual occurrence far out-
numbers C. frondosa may be the reason why both species have not
been found together in so many localities. This does not apply,
however, to localities of adequate sampling, such as La Parguera,
Krausse Lagoon and Santa Marta.

Cassiopeas are also known in several other areas, such as Cuba,
Honduras, St. Thomas, and possibly Bermuda (see HUMMELINCK
1933, p. 492). Low transparency of the water might be one of the
reasons for our lack of data of Cassiopea from the mangrove swamps
along the mainland coast. This too may be the cause of the author’s
failure to collect Cassiopea on Margarita, but he is rather sure that
insufficient research is the reason for the fact that these animals were
not reported by him from Grenada, Guadeloupe, and from Barbuda’s
Great Lagoon.

Transparent lagoons are very liable to change by other than
natural agents. Curagao’s handshaped Schottegat, once an inland
bay of great beauty, has felt the consequences of harbouring a world-
famous oil refinery. The disappearance of Cassiopea from Piscadera
Baai may be due to an increasing supply of waste-water since 1960,
which has turned the inner bay into a fertile but quite unattractive
Cassiopea-habitat. The Spaanse Water, which may be compared
with the Schottegat in former times, has developed into an in-
creasingly important recreation centre. Bonaire’s unique Lac is
threatened by disturbance through development projects. Barbuda’s
enormous Great Lagoon still is almost untouched, for the time
being. The narrow entrance of St. Martin’s Simson Lagoon was
closed shortly after our Cassiopeas were collected in 1949; it proved
fo be a salt-lake habitat in 1955 and is now awaiting the result of its
reopening at the French side near Marigot on February 7th, 1967.
And St. Croix’s Kraussc Lagoon, with its marvellous bird life, has
been transformed into Port Harvey.

The shallow lagoons and small ponds near the entrance of the
Schottegat and at many other places along the shore of Curagao
fully illustrate, however, the fact that both species of Casstopea are
quite capable of surviving in isolated marine pools and in other
suitable spots quite near all places of human activity.
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CANAL SYSTEM
[Tables 4-6; Figures 3-19; Plates LI-111]

As a rule the external appearance of the medusae in the field is
quite sufficient for a rcliable identification. The first impression of
a frondosa’s relatively short oral arms which are covered with many
small, cream-coloured vesicles, is quite different from that of a
xamachana, whose arms usually distinctly exceed the bell’s margin
and support large elongate or even ribbon-like vesicles. When alive,
frondosa’s umbrella shows a number of creamish dots, which are
more striking than the light spots of a young xamachana which tend
more to fuse and which — in large specimens — are usually united into
a whitish peripheral band, which may become rather inconspicuous
afterwards.

In doubtful cases the rhopalia or theradial vessels may be counted:
a clear view of the canal system may be obtained after injection of a
contrasting dye, preferably some diluted Indian ink.

If the number of the radial vessels does not put an end to all doubt
- e.g. because of its variability or because the specimens have been
damaged or badly preserved ~ the following details may be of im-
portance (cf Fig. 4-13):

1) The radial canals of frondosa which communicate by anasto-
mosis are more rectangularly branched, compared with those of
xamachana, which latter usually diverge from the radial vessels
towards the periphery and form a more or less sharp angle.

2) In frondosa the interradial vessels usually reach the marginal
lappets, whereas those of xamachana often form more or less distinct
arcs uniting the radial vessels towards the periphery.

3) The rhopalial vessels of xamachana are, as a rule, spindle-
shaped somewhat below the rhopalia, whereas those of frondosa are
usually of equal width or, at most, somewhat widened towards the
margin.

More or less irregular widenings in the peripheral parts of the
radial vessels in frondosa are not rare — especially in small individuals
_ but these are seldom so shaped that they may arouse serious cou-
fusion.
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Striking differences in comparable samples (e.g. those of Bimini
and the Santa Marta samples, see Table 3) show that not much value
may be attached to average numbers of radial vessels, especially if
small samples are examined. The lowest values were observed in
samples consisting of only very few specimens which possibly sur-
vived under unfavorable conditions.

Generally the average number of radial vessels is only slightly
lower than two times that of the rhopalial vessels. The higher
number of rhopalia compared with that of the thopalial vessels, is
derived from the frequent occurrence of twin-rhopalia, or even
triplets and quadruplets, often in combination with periferal bi-
furcations of the rhopalial vessels concerned, especially in regener-
ated specimens.

Individual variation in vessel characters is much larger than
average counts would suggest. As a matter of fact some tendency
may be observed to maintain an even distribution of rhopalia and
radial vessels, so that a shortage in a certain part of the umbrella
often tends to be neutralized by an excess in a neighbouring part.
Therefore, there is no reason to assume that specimens counting
16-16-32, 18-18-36 or 12-12-24 should be regular ones.

The fact that average numbers of rhopalial vessels in selected
regular specimens do not differ from those in unselected specimens
is surprising; it was to be expected that the estimates would more
approach 16 and 12.

The manifold ways by which a more or iess even supply of the sub-umbrella may
be achieved by means of abnormal branching of the radial vessels, may be illustrated
by a number of sketches (Fig. 14) which have been drawn (by Miss GopEeriE) from a
single sample of C. xamachana from the Rifwater.

ORAL ARMS
[Tables 7-10; Figures 20-36; Plates IV-VT]

From the development of radial vessels in Cassiopea it is evident
that the numbers 16 and 12 characterizing the groups Andromedae
and Frondosac are independent of the size of the specimens. [If an
increase in numbers of rhopalia in large specimens is observed, this
may be due to a higher frequency of regenerated parts in which




15
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«The type is deposited in the Museum of Comparative Zoology.” This
statement of Miss BOOXE is in crror. The type material of C. yamachana
R. P. Bigelow was never at the M.C.Z.; Prof. H. B. BIGELOW’s many types
of coelenterates are deposited in this collection, but R. P. BiGELOW is &
different person.

Cassiopea [rondosa (Pallas), p. 45-47, pl & (from Maveg 1910, pl. 69): one
specimen taken on the south coast of Cuba. — “The depository of his type is
not given, but probably was the Leyden Museum.” In this museum,
however, nothing is known about the type of Medusa frondosa Pallas.

GLYNN, PETER W., 1964. Common smavine incertebrate awimals of the shallow waters
of Puerto Rico. (Inst. Marine Biol. Univ. . Rico, Mayagiiez], 53 pp., mimeogr., 4 pls.
excl.

Cassiopea jrondosa “la roseta” mentioned on p. 22 and 37.

Gomrar, H. A. . & Ersawry, A. M., 1961. The biology of Cassiopea andromeda (from

the Red Sea). Publ. Marine Biol. Sta. Al-Ghardaga 11, p. 3-42, 12 figs., pl 1.
Important paper on C. andromeda; data from literature on C. xamachana
and C. frondosa mentioned.

GOHAR, H. A, F. & E1sawry, A.M., 1961. The development of Cassiopea andromeda
(Scyphomedusae). Publ. Marine Biol. Sta. Al-Ghardaga 11, p. 147-190, 18 figs.
PData from literature on C. xamachana and C. frondoza [sic] compared.

KRISTENSEN, INGVAR, 1964. Stichting Caraibisch Marien-Biologisch Imstituut. Jaar-
verslag 1962-1963, 24 pp- {p- 125
«Mgj. L. YpMa, (Universiteit van Amsterdam) vertoefde van 20 mei tot
24 november 1962 op het Carmabi met eca beurs van Wosuna. Zij bestu-
deerde de oecologie van de kwal Cassiopea xamachana, die men in vele
ondiepe plaatsen en lagoens aantreft. In Florida was gebleken, dat deze
soort eigenlijk een brakwatersoort zou zijn, omdat zijn regeneratie-ver-
mogen maximaal was indien zeewater enigszins verdund werd. Op Curagao
komt de soort juist in min of meer hypersalien water voor en het leek inter-
essant om na te gaan wadr het zout-optimum voor de Curagaose exem-
plaren zou liggen. Nu bleek de regeneratie hier niet in het brakke gebied te
liggen, maar bij het zoutgehalte van de zee of enkele %, hoger — dat is
juist het gebied waar de kwal wordt aangetroffen.
De vraag, waarom de kwal alleen in rustig water voorkomt, was spoedig
beantwoord. Indien men het water, waarin zich de kwal bevindt, langdurig
schudt, stopt de pulsatie van het scherm. Wanneer men dan geen goed
geaereerd water over en onder de kwal laat lopen, sterft deze in de daarop-
volgende nacht door gebrek aan suurstof. Overdag zal een Cassiopea niet
gauw uit suurstofgebrek sterven, want het bleek dat de eencellige groen-
3 ose met de kwal leven, in het licht kolossale zunrstof-
die een oververzadiging van 100% en méér in het
omringende water kunnen veroorzaken. e eencellige algen bleken echter
piet onmisbaar te zijn, want ook in volkomen duisternis floreerden de
kwallen, bij afwezigheid vao de algjes. Deze kwallen maakten overigens
wel een iets miezerige indruk, maar regenereerden na beschadiging toch

goed.” - See YrMa, 1963,
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atures above 37°C. kill Cassiopea) and probably partly by turbulence of
the water. It seemed not to be restricted to the two months of September
and October.

High temperatures and turbulence of the water probably account for the
absence of Cassiopea in some bodies of water and not others,

The effects of other factors such as oxygen, light, pH, and amount of
organic material were not studied.”” — Complete quotation of authot’s
abstract.
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Categories discerned:

PukrTo Rico. .-

. Simson: Lagoon '49 *

Fuik Baai 49 /-
- Fuik Baai*sg

Slangenbaai 51 .

Size lslgiia.met‘e_t‘bfu Brell

,.41-60, 61-80 mm, ctc.
F'm 101180, ¢ = 181 mm or more.

cimens measured arranged ac

TapL2

Cassiop: [rondosa

101~
120

121~
140

BanaMAS.. R oy
S. Bimini '49 7, .:

Pa.rgqem"(?a o
St Mgy
Oyster Pond /63" 1

Bowratge.. *
Poejito 130 .«
Cay 1372 2
Soerebon 763"
Ora,nj'epan:?m

- CuRAGAD. i

Spaatise Baai 49
Spaanise Water '49-
Caracas Baai 20 ¢
Rifwater *49

ARyUBAy
Lagoen Boekoeti '4g
Rif Boekoati 49 "
Rif Boekoeti ’55

“Totals: kr

L' considered a iyt

® part of a possi

141-
160

161 -1 181- ZOt’

s | 200 | 2
1

2 11

7o

- ~2/
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13--15.7-17

Rhopalial Radial
canals cunal-
5l 13-16.5~19
114-16.6-18
7 Bi : { 16-16.5~ 32+ ‘
st 16.5~18 | 32--33.1
i | 45 12-26.3-20 | 22-32.6 40
orth’ Bimini 15 e B m e
o 12-168-20 | 20-32.5 )
Port: Royal 172 | 32 1)
18~17.0-21 | 26-33.75 +2
| Bowams o - 16 oz -
dc; Poejito: 1930 i
L, Posiito 1945 1951755723 | 28-340 )
¢, Pootite :
Ty &y%;?“ 14-16.3-19 | 28-33.0 97
Lag, Soerebon 1963 16o17.1-19 | 32347 3V
Acqg‘w 15-16.6-19 | 29-32.6 ¥
wa, Blanco {963 i
" Spaaris Lagoen {95 | {4-15.5-16 | 21-27.5 1
Spaans Lagoen | HR1pa-19 L l6e1p.2-19 | 32-34.5 3
Caracay Hds ABe16.:6-21 1 1 15062217 | 30-31.6 34
48273222 '18276.9.20 | 26-33.65 40
1616317 16-16.5-18 | 32-37.3 46
5-15:3-16 | {4-15.0-16 | 30-31.7 32
4-20.35-21 [ {4:26.45-21 | 27-32.2-40
. 14216720 | 28-34.5 3¢
15426,0-18 | 30-31.5 3%
16-16.0-16 | 30-31.6 22
15+16.87-22 | 30-33.77 44
16~16.3-18 32,436
16-16.7-18 | 30--32.2- <
13~16.6.-20 | 27-33.0-40
13<17.0-20 | 26-34.0 40
18-16.7-18 | 28-37.7 39
L B 16-26.9-20 | 28-37.4--30
‘Lagoen Bockosti 194 Ml
R&%“““”%“: 1s = 16 |30 32
11 Boekoet! poo] 1955 18-25.8-16 | 30.-31.6 32
o 2631332

TasrLi 4.

25

RHOPALIAL VESSELS in regular specimens of Cassiopea xamachana

sample regular specimens
Localities RSP - B
Nws. | Rhop. | Nvs. | Rhop. Distribution
ocan., Can.
13 14 15 16 17 18 19 2o 21 22
FLor1DA
sarden Key 1913 6 | 16.5 3 167 I 2
ory Tortugas 1931 13 1 16.6 81 10.5 5 2 1
Key Biscayne 1963 9 | 16.5 71 16.3 5 2
BaHaMas
South Bimini {949 20 | 16.3 13| 16.9 7 2 3 1
North Bimini 1963 22 | 168 {76 1 2 8
St. Crorx
Lrausse Lagoon 1955 48 | 17.0 35 | 17.14 i 2 10 7 11 2 1 1
BONAIRE
.ac, Poejito 1930 94 | 17.55 50 | 17.48 11 15 14 9 1
.ac, Poejito 1955 6| 16.3 3| 167 1 o1 1
".ac, Soerebon 1963 6 | 16.6 3| 167 1 2
_ac, Cay 1937 3| 7.1 2| 16.5 11
Curagao
>paans Lagoen 1955 91 17.2 61 168 . 3 1 2
Spaans Lagoen (964 5| 16.2 1§15 1 . .
-aracas Baai pool 1920 20 | 16.9 9| 16.65 1 s 1 1 [
Rifwater pool 1949 6| 16.5 5| 16.4 4 1
Rifwater pools 1962 31150 2155 ! 1 .
Rifwater 1963 75 | 16.45 41 | 16.31 4 28 4 3 1 1
slangenbaai 1951 17 | 16.7 71 17.3 . 2 2 2 1
slangenbaai 1960 6 | x6.0 3 157 2 . 1
Santa Marta kreek 1954 4| 16.0 31160 . 3 . . .
Santa Marta kreek 1955 70 | 16.81 57 | 16.91 1 29 1t 10 4 1 t
Santa Marta kreek 1958 10 | 16.3 8 | 16.4 6 1 1
santa Marta kreek 1960 20 | 16.1 17 | 16.0 IR G
Santa Marta lagoon 1 1955 46 | 16.6 331 16.6 24 2 5 1 1
santa Marta lagoon 2 1955 10 | 17.0 5| 164 t 2 1 1
Santa Marta lagoon 3 1955 23 | 161 12 | 16.0 12
’anta Marta lagoons 1962 15 | 16.9 7] 164 : S b1 .
ARUBA
-agoen Boekoeti 1948 2| 155 2155 1 1
Rif Boekoeti 1949 6| 158 4| 158 1 3
Rif Boekoeti pool 1955 23t 15.7 13 | 1585 2 1l
Fotals 597 | 16,75 | 370 | 16.75 1 2 17 196 62 63 19 8 1 1

patt of possibly hybtid population, X frondosa.




“Localities ="

e

. onsidered a; hybrid'pogulatiun,- X Q:Machaua. g

H 112-13.449

partofa pdssib%'y hy?;dd: population; ¥ xumm:hané.l E

Rhopalial Rudiai
canals canal:
* FromipA’ [/
. Miami 12 - 12 | 23 - 24
o BamAMAS
South Bimin 1949 12-12.1-13 12-24.0 25
Puzrro Rico. -
Cayo Méjimo 1963 :
' : D 7-11.3~ -2z b
Cayo Caracoles 1963 3 i‘l; f-aat 9
CayolaGata 1963 {1 Ig
- ST Marmin. G
Simson Lagoon 1949 .-~ Y
Oysterpond 1963 {24616 240:;’("“, e
BoNAIRE . 9 Fi
Lag, Poejito'1930. | ;
Lac, Cay 1937~ ©10~12.2-15 | 20-23.2 ::i
Lac, Soérebor 1963 T P
Oranjepan:wgp . . 11? .«6 20 32 X ;,;
Curagao.. ~17.6-12 | 22-23.2 2
Fuik Baal 1949 et .
Fuik Baai 1958 . d 12 2
Spaanse Baai 1949 . flz- 12 4 - Li
Spaanse Water 1949 - 12 z
Caracas Badi pogli1920. | 1t
-Rifwater pool 1949:.% . | "0 14 :23
Slangenbaai 1951 - 13 “
o ARURAL e 12 2
" Lagoen Boekoeti 19487 |~ ohn )
réxégmkoeu e R i; s .
if Boekoeti pool 1955 S 16 s
= i o g 5 : 62 12712.5—2 24-27.0-35
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TABLE 6.

RHOPALIAL VESSELS in regular specimens of Cassiopea frondosa

sample regular specimens
Localities .
Nrs. | Rhop.| Nvs. | Rhop. Distribution
of | can. | of :can. |- - -
spec. spec. i 10 1r 12 I3 I4 I5 16
FLORIDA :
Miami 2 ;130 1 1120 1
BAHAMAS
South Bimini 8 |r2.1 7 |z2r 6 1
PuerTo Rico
Cayo Mdjimo 1963 16 {11.3 3 |11.7 12
St. MARTIN
Simson Lagoon 1949 161 1 14.6 13 113.4 .6 12 2 2
Oyster Pond 1963 6 [11.9 5 |I1.6 t 1 2 1 .
BONAIRE
Lac, Poejito 1930 6 t12.2 4 |1r.5 1 3
Oranjepan 1960 S |11.8 3 |11.3 2 1
Curagao
Fuik Baai 1949 1 {12 t 12 1
Fuik Baai 1958 2 |12.0 2 {120 2
Spaanse Baai 1949 1 [12 1 |12 1
Caracas Baai pool 1920 1 |14 1 |14 1
Slangenbaai 1951 1|12 1 {12 i
ARUBA
Rif Boekoeti pool 1955 62 [ 12.5 4 {132 2 I
Totals 493 |1r.85] 29 l11.850 2 4 20

1 considered a hybrid population, X xamachana
2 part of possibly hybrid population, % xamachana
3 excluding Simson Lagoon and Rif Boekocti samples




ANORMAL NUMBER: OF ARM:

Diameter of umbrel
- — Number of vhopalia, rhopa.h I
and subgemtal pitsi-2,

assiopea xamachana in not
specimens.

expressed in Radius of umbreila.
anals, - Normal formula of arms

i  Localities rhie. | rad. c. formiis
BAHAMAS : v
qu_lfch,Bimini 19491 323 292
North Bidiini 1963 A Ry
KrS:.CRom. e
: wsse: Lag, 1985 .
Bowatkg. 38 | 22222
Lac, Puepto 19307 3 523
W T32 | 21
37 2.2.1.
) 36 2.3.3.

; : 36 2.2.3.
‘Lac, Poe]lto 198! 367 22.2
Lag, Cay 1937 gg gi:
(Spaans Lagoen 1955 . 31 2.2.2.

. ‘Spaans Lagogm 1964 36 2.3.4.2.
Rniwater 1963 e go 2.2.3.2.

2 2.2.1.2.
32 2.2.1.2.
L 36 2.2.2.2.2.7
Slangenbaai’ 195 30 2.2.2.22
-Santa, Marta 1955 28 | 2212
32 5 atms
34 2.1.2.1.
32 2.2.1.2.
32 2.1.2.
287 1414
362 | 2.1.1.2.
: ? 2.2.1.2.
21?2 2.1.2.
38 2.2.1.2.
362 | 2212
307 2.1.3.1.2.
32 2.2.1.2.
1302 2.0 1.0
25? 2.LLLL
O 36 2.2.3.2.
R © 247 2.1.1.1.
Sants Masta 1963 343 | 22132
: R 327 2.2.1.2.
32 2.2.1.2.
2327 2.2.3.2.
267 | 2212
30 22.1.1.1.2.

29

TABLE 8.

ANORMAL NUMBER OF ARMS 1N Cassiopea frondosa

Diameter of umbrella, in mm. — Maximal armlength, expressed in Radius of umbrella.
— Number of hopalia, rhopalial canals and radial canals. — Normal formula of arms

and subgenital pits: 2.2.2.2.

Localities \ diawm. ! avml. i rhop. - vhop.c. vad. c. ! Jormula
BimINI ‘ ! “
South Bimini 1949 ©153 1.00 4 12 ) 22 2.23.2.
PuerTto Rico I
Cayo Mdjimo 1963 55 1.28 15 13 25 2.2.1.2.2.
128 1.17 9 8 22 FARBAN
158 1.08 12 11 22 22222
165 1.23 13 13 24 2.22.1.2
170 1.14 12 11 19 21011
190 1.16 15 14 25 2.2.1.2.
Cayo Caracoles 1963 160 1.25 12 1t 19 2.1.2.
ST. MARTIN
Simson Lagoon 1949 78 1.00 12 12 24 2.2.1.2.
140 1.30 14 13 26 2.1.2.12.
BONAIRE
Lac, Poejito 1930 81 1.15 15 15 23 2.4.3.2.
Lac, Cay 1937 66 1.10 20 20 38 2.1.3.3.2.
Oranjepan 1960 52 1.17 13 12 24 2.44.4,
53 1.10 12 12 24 3.4.4.4.
67 0.84 I 1 22 3.3.4.3.
68 1.00 12 ? ? 2.3.3.2.




TABLE 9.

C asszojmz xamachana

Specunens arranged accordmg to SizE and maxlmal AR‘M LEVG’.['H.

Size = diameter of umbreua in mm: l~—20 2140, 4!-—60 61»-80 mim, ‘ete..
A rmlen gth measured from. centre of snbnmbrella, expressed in R (: rad.ms of umbrella)

VMeasutements i smglespecxmens in parenthws., i
; AVetage values of 2-4 specunens in ord.mary type of 5

9 specxmens m 1ta.hcs, of 10-or - FOTE, specxmens in th ck: typ

21 ] ETTE IRy e
1404716041 180

‘Garden’ Key 13
Dry Tortugas’ 3F - -
Key Biscayne ‘63 . -

BaHamas E
South Bimini "49 . -
North Bimini *63

Jamarca
Port Royal '58

ST. CrOIX ! : ; ‘
Krausse Lagoon '55 1 1.05 ? 1.25 13 | 145 | 145 @ 155 | 1.6 | (1.85) — — —

Los Rogues
Gran Roque '35 _ . = — {113 e {0.83; —m — — o —

ToNaire B B § : j 4
, Poeiito 30 — L e® oo oo LI L0 T

\ } 1.0 LoX.T 1.0 1.0 0.95
L eE AR Voo i, — L v2sy v - (e -
Tac, Soerebon '63 — — —_ —_— — 1.05 — 1. 15 —_ — —_ _—
CurAgAO
Awa Blanco ‘63 — — — — — — — (115} [ (0.8) [ (1.0} — — —
Spaans Lagoen '55 — (0.8) 1.3 1.4 1.4 (1.45) — —_ e — — (1.45) | —
Spaans Lagoen '64 - — — — — — — 1.45 | (1.35) | (1.85) | (1.5) _ —
Caracas Baai '20 — — 1.35 — 1.3 1.5 1.5 (1.35) | {1.3) — — — —
Rifwater '49 — 1.05 — (1.05) { (1.3) | (1.15) | (1.2) — -— — — — —
Rifwater 62 — —_ — (0.95) | (1.0) 1.25 —_— — —_ — —_ — _
Rifwater '63 — 1.2 11 1.05 0.95 1.3 — — —_ — — — —
Slangenbaai ‘51 — —_ — 1.2 1.2 1.4 j— _— — —_ — — —_
Slangenbaai '60 0.85) | 1.2 1.1 0.9) — - — — — — — J— _—
Santa Marta 54 — (1.0) 1.25 — — — — — — — —_— — —
Santa Marta '55 1.0 1.2 14 14 1.5 1.45 | (1.4) 1.55 — — — —
Santa Marta '58 — — — e 1.4 1.6 1.5 1.5 — - — — —
Santa Marta ‘60 — r.05 | 1.3 1.2 I1.25 —_ — — — — — — —
Santa Marta 62 — (1.0) 1.2 t.15 t.15 11 — (1.0y | (1.4) — (1.2) —- —
ARUBA
Boekoeti Lag. "48 —_ —_ — -— — (1.4) —_— — (1.3) — —_ — . w
Boekoeti Rif '49 - — (1.2) - — (1.35) 1 (1.4) — (1.35) — _ — -
Boekoeti Rif '55 1 — - .15 1.15 1.2 — — — —_ — - — _—
Averagesasac-
cepted ? 1.0 115 { 125 | 125 | 120 | 125 | 135 | 135 | 125 [ 13 | 13 ;L1 : 095

1 part of a possibly hybrid population, X frondosa
2 excluding Rif Boekoeti ‘55 sample




T. A BLE 10. i
Casszopea frmdosa g .

Specxmens arranged a.ccording to SIZE and max:lma.l ARM LENGTH

" South Bimini 49 — e

" Puxto Rico ; EoE
.- Parguera '63 - o= e ] (1L3)

ST. MaRTIN ;
Simson Lagoon '49 1 —_— — ] - 1.2

;

i

(1.2} .
- — 0.85 | 0.8 -_ — — —_ - — —

Oyster Pond '63 — —

BoNAIRE 1 : ! ! ! !
1.ac, Poejito *30 C o e UBE T — 0SS D9 - . . . . I
Lac, Cav '37 — (14 . . . i - . ) _
Lac, Soerebon 63 P — - — —  {L0BY (L1 — — — o e - .
Oranjepan '60 I L P18 ‘ 095 . (09%) , — e e T R N
Cumacao | | | | | | | : “ " i :
“Spaanse water ‘49 { — [ (LU} ] — — = = T T (G —
Caracas Baai "20 —_ — 0.95 — — — — — — — — — —
Rifwater *49 — — — — {95 | — — — - . —_— _ _
Slangenbaai ‘51 —_ — — (1.15) — — — — _ — — —_— _
ARUBA
Lagoen Boekoeti '49 —_ — —_ —_ — — (1.1 — —_— — — — —
Rif Boekoeti '49 — — _ — —_ — {0 | - — — — — | —
Rif Boekoeti '55 2 — —_ I.15 1.2 — — —_ — —_ — —_ — —
Averages3 — 1.0 108 | ro3 | 093 | o9 1.05 1.1 112 1.15 | 1.25 —_ —_

1 considered a hybrid population, X wvamackana.
2 part of possibly hybrid population, X ramachana.
3 excluding Simson Lagoon and Rif Boekoeti '55 samples.

€e
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¥ig. 2. Sketch map of Curagao, showing localitics of Cassiopea.
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Fig. 8-9. RabIaL canaLs and anastomosing vessels in Cassiopea xamqohana from:
8 Eiggnxi‘rc Lac, 1930 (Zool. Jahrb. Syst. 64, p. 494), and Curagao, Rifwater pool,
) are, ) L ‘
1962 (8, nat. size; 9, x 2).

2 inp vessels in Cassiopea frondosa from
{ . canaLs and anastomosing vesscl 4
TFig. 10. RADIAL CANALS OO O i Guct A4 . 491) (nat. size).
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Fig. 14. Schematic drawings showing types of ANOMALLIES IN RADIAL VESSELS which

were observed in a single sample of Cassiopea vamachana from Curagao, Rifwater,

1963 a, three rhopalial and two interrhopalial canals in normal case; b-q, anomalies
arranged according to decreasing abundance.
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4 rhopsiis rhopalis/ vessels radiaf vessels
Fig. 17. Variation in numbers of RHOPALIA, RHOPALIAL VESSELS and RADIAL VESSELS
1hog8 A E Lol Y M T .
A 2 i . in Cassiopea xamachana from Curagao, Santa Marta, 1955 (183 specimens, 118 regular
he KB 18 0. " < g
ﬂﬂ/{a/, . VQS&MB i » w2 ones from same sample in black).
i 18
Crssiopes ) :
| =2530pes Xamachans :
4o a4t Cursgao, Ritweter; 1963
. R
50 . T :
I Tig. 15. Variation in numbers ol RHOPALIAL VESSELS in unsclected samples of
Cassiopea xamackana, and in regular specimens {in black) from same samples:
" 20 Florida (Garden Key, Tortugas, and Key Biscayne; 26 unselected specimens, {6
3 2 regular ones); Bimini (North Bimini and South Bimini; 42 spec., 24 regular);
3§ 10 St. Croix (48 spec., 35 regular); Araba (incl, Reef Bucuti pool, 30 spec., 22 regular);
§ ' Bonaire (102 spec., 56 regular); East Curagao (135 spec., 68 regular), and West
i b " Curagao {199 spec., 125 regular).
. o . .
”bm " " 1 ap eedEl e T Fig. 16. Variation in numbers of RHOPALIA, RHOPALIAL VESSELS and RADIAL VESSELS
Fhopsfis 83 R 6w s i > ifwater, 7 i )
o } hapijial Vessols in Cassiopea vamachana from Curagao, Rifwater, 1963 (73 specimens, 41 regular ones

radiel vrusels from same sample in black).
: fiiy. 16,
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SPECIITIENS,

Bonire, Loc, 1930
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rhaopatis rhgaliel véssels - rodis] vessels

Fig. 18. Variation in numbers of RHOPALIA, RHOPALIAL VESSELS and RADIAL Vi =51LS

in Cassiopea xamachana. from Bonaire, Lac, 1930 (88 specimens, 50 reguli

Les:

siopes frondosa

(]

| “m-
: B0
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Fig. 20-25. Oral arms of Cassiopea ramachana as scen from the aboral side {Zool,

Jahrb, Syst. 64, p. 496), from: 20, Dry Tortugas (ciameter of umbrella 120 m’m,

icngth of arm 1.14 R); 21, Dry Tortugas {diam. 30 mm, arm 1.3R): 22, Bon'fure,

1930 (diam. 75 mm, arm 1.1 R); 23, Bonaire, 1930 (diam. }16 mm, arm 0.75 R} ; 24,

Tonaire, 1930 (diam. 160 mm, arm 1.0 RY; 25, Curagao, Caracas Bay, 1920 (diam.
170 mm, arm 1.35 R).




Fig. 30-33. Oral arus of Cassiopea vamachana [rom: 30, Jamaica, Port Royal, 1958
{same specimen as Fig. 27, diam. 151 mm, arm 1.65: RML 663); 31, Aruba, Recf
Bucuti pool, 1955 (x frondosa?, 16 rhop., diam. 190 mm, arm 1.1 R). - Arms
of C. frondosa (% xamachana?) from St. Martin, Simson Lagoon, 1949: 32 (12
rhop., diam, 150, arm 1.25 R); 33 (13 rhop., diam. 140 mm, arm 1.3 R).

Tig. 26-29. Oral arwms of Cassiopea syamachana from: 26, Jamaica, Port Royal, 1958

(diam. umbrella 154 mm, arm 1.75 R; RML 662); 27, Jamaica, Port Royal, 1958

(diam. 151 mm, arm 2.0 R; RML 663); 28, South Bimini, 1949 (diam. 185 mm, arm
1.4 R); 29, St. Croix, Krausse Lagoon, 1955 (diam. 145 mm, arm 1.7 R).
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Fig. 34-36. Oral ARMS ‘of Cassio
South. Bimini, 1949
Curagao, Fuik Baai,

36

pea frondose ag s66n from the aboral side, fro:: *f‘

diameter of. umbrelia 186 miv; length of arm 1,15 ik;. 35

1949 (diani. 105 mm;-arm 095 R); 36, Aruba, Lagoon 1t
1948 {diam. 128 min, abm 131 R).
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¥ig. 39. Larcn-vesiins on tentral disc of Cassiopea ramachana from Bonaitr, i‘i“_“.
1930 (Zoal." Jahirly; Syst. 64, p. 470: diam. 160 mm s 1/1). Central vesicle mort
o - wide than usyal,

Jzig‘ 37".1"“%"”251““ R wenttal dise of Cassiopea xamachana from |”'”'yi“xl .
Pott Royal, 1958 (diam. 151 mm, arrows indicating subgenital pits; RMT, (G0
X 1/1). Central vesicle small, one'oral vesicle of st order lacking; ).

Fig. 38. LfARG”""ESICLES oncentral disc'of Casstopea yramachana {rom ey Biseay "(_.{
1963, & (dxang wmbrellg 225 mm, arrows inclicating subgenital pits; o 1i1). Larues

central vesigles reddish brown, with decaying tip.
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i Tig. 40,  Variation in shape dnd size oFLARGE VESIoL i in ¢
Hor 2 J f E-VESICLES (or filaments) in Crirswoped
i'r‘:;'&":m“lfm?‘- Dry Tortugas, Garden Key, 1913 (3 central, | peripherail; Dry
o g s,l‘ 93 (?cA, 1p): ‘South: Bimini;. 1949-(2¢., 1 p.); North Bimiv:, 1963
s and ]anjgxca{ Port ROYal, 1958 (5., 4p., from 2 specimens). (- /1)

KEY BiscavNE KEY B £
. E {SCAYN
¥1g. 41. Variation in shape snd giye o1«
S Shape'and size of ¢,
from Rey Biacuyne;,Flerida; 1963“(ME-VE

SICLES in Cassioped yamachand

5'eantral, 9 peripherat; > 1/1).
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Krausse Lagoon ;i Rif Boekoeti Lagoen Boekoeti

Tig. 42. Variation in shape and size of LARGE-VESICLES in Cassiopea xamachana
from: St. Croix, Krausse Lagoon, 1955 (4 central, 3 peripheral); Aruba, Reef
Bucuti, 1949 (4 c., 4 p.) and Lagoon Bucuti, 1948 (4 ¢, 2p). (0 1{1).

BONAIRE Lac

¥ig. 43. Variation in shape and size of Larci-vEsicLes in Cassiopea xamachana
from Bonaire, Lac, 1930 (8 central, 4 peripheral; ¢ 1/1).
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Fig. 44. Variation in shape and size ‘of L
from Curagao: Spaans Lagoen, 1964 (
3p.); Santa Marta, 1955; creck (

RGEFVESICLES in Cassiof)ea AN N a
4 central, 2 peripheral); Rifwater, 1965 14 C.,
3 ¢ -6p.); st lagoon (1c., 1 p.), and 2nd. I: woon
Be. 5p). (x1]1),
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Fig. 46, Maximal Iength of oral ArRMS {expressed in mm, and in terms of bell radius
= RR), and of LARGE-vESICLES in a sample ol Cassiopea xamachana from St. Croix,
Krausse Lagoon, 1955 (49 speciniens).




B _Z‘u;a¢.§_o~55n(a Marta 1955

periaberd
3

s

Vespeles

central

2oty

/éﬂyt/; Arms

Rz

mavmsl fongth of Arms

L

5L " 100

disméter of Urﬂ'ra//i .

Fig. 48. Maximal Jen,

insamples of Cassiopea ramachana from Curacao,
]

gth of oral arms, and of central

Santa Marta, 1955 (142 spec

and peripheral LARGH-V i CLES

Cassiopes semachans

53

Bopire = lac G50

perjoheral

40 70T T

20

Yesic/es

central

Lergth Avms

ravomal lerath of Arms

50

i 50

dismeter of Unbrels

Fig. 49. Maximal length of oral arys, and of central and per : :
in samples of Cassiopea xamachana from Bonaire, Lac, Unejito, 1930 (97 specimens),

cripheral LARGE-VESICLES
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Fig. 51. Maximal length of oral ARMS, and of central and pcrip}‘)eral LARGE-VESICLES
in samples of Cassiopea ramachana from Curagao: Caracas I3aa, 1920 (19 spcc'nncns,
light dots); Spaans Lagoen, 1955 and 1964 (15 spec., heavy dots); Slangenbaai, 1951

and 1960 (25 spec., small circles); Awa DBlanco, 1963 (3 spec., small squares).
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Fig. 54. Detail of an abnormal specimen of Cassiopea /ro;zdosal fr(rl)‘m
Bo’:rmr.us in which two poorly-developed oral arms are fased (R
B »

Oranjepan,

= 26.5 mm}.




