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Abstract 

Biogenetically unrelated cyclic guanidine alkaloids and pyrro-
loquinoline alkaloids have been reported from sponges assi
gned to the genus Batzella These sponges have been assigned 
to this genus because of their possession of a simple comple
ment of thin strongyles in irregular plumoreticulate arrange
ment Cyclic guanidine alkaloids were first reported from an al
leged axinellid species from the Caribbean, Ptilocaulis aff 
P spicuhfer and subsequently from a second Caribbean spe
cimen identified as Ptilocaulis spicuhfer and at the same time 
from a Red Sea poecilosclend, Hemimycale sp Closely related 
compounds were described from a Caribbean specimen identi
fied as Batzella sp and also from the poecilosclerids Crambe 
crambe (Mediterranean) and Monanchora arbuscula (Brazil) 
Isobatzellins (pyrroloquinoline alkaloids) were reported from a 
black deep-water species from the Bahamas identified as 
Batzella sp Chemically related pyrroloquinoline alkaloids 
were found in Pacific representatives of the fistular poecilo
sclend genus Zyzzya, the hadromerid genus Latruncuha and the 
''haplosclend genus Pnanos Most of the voucher specimens 
involved in this puzzle were re-examined and several conclu
sions can be drawn When inspected closely it appears, that 
the cyclic guanidine alkaloids are produced by sponges contai
ning anisostrongyles, often in two categories, a thicker and a 
thinner one Monanchora arbuscula, which has been recently 
discovered to produce these compounds, has monactinal spi
cules differentiated into a thinner subtylostyle and a thicker 
(tylo-) style, but many specimens have anisostrongylote 
modifications Microscleres in Monanchora can be absent or 
very rare By association, all the sponges from which cyclic 
guanidine alkaloids are known may be united in one family, 
possibly in a single wider defined genus Monanchora 
However, further relationships with Crambe need to be studied 
Both have cyclic guanidine alkaloids, both have megascleres 
of very variable shape and thickness, differentiated mostly 
into two overlapping categories, microscleres and other 
additional spicules are often rare or absent Relationships with 
the type of Hemimycale, viz H columella remain obscure, but 
in view of the much larger spicules of that species and the 
intricate ectosomal specialization (lacking in the above 
mentioned specimens) it is possible that similarities between 
the Red Sea Hemimycale and the European species are the 
product of parallel evolution The strongyles of sponges 
producing pyrroloquinoline alkaloids are perfect iso-
strongyles and in the ectosome these are arranged in a definite 
ectosomal tangential crust A good proportion of these 
strongyles have a faint spination on the apices Assignment of 

these sponges to Batzella rests on the properties of its type 
species Batzella inops Examination of a type spicule slide of 
that species did not solve that question, but until further notice 
Batzella may be used for the deep-water material A further 
unsolved problem that remains is the phylogenetic relatio
nships of Batzella with Zyzzya and Latruncuha The likeli
hoods of possible causes for this distribution of compounds are 
discussed 
Keywords : Chemosystematics, Poecilosclenda, Batzella, 
Monanchora, Crambe, Zyzzya, Latruncuha, cyclic guanidine 
alkaloids, pyrroloquinoline alkaloids 

Résumé 

La presence d'alcaloides guanidimques cycliques et pyrroloqui-
noliniques chez des eponges ayant eté identifiées comme 
appartenant toutes au genre Batzella a été démontrée bien que 
ces deux types d'alcaloides ne soient pas biogénétiquement 
apparentés Ces éponges ont éte classées dans Ie genre Batzella 
car elles possedent de fines strongyles disposes selon un 
arrangement plumoréticule irregulier Des alcaloides 
guanidiniques cycliques ont eté isoles pour la première fois è 
partir d'une axinellide des Caraibes identifiée è Ptilocaulis aff 
P spicuhfer, et ensuite simultanément è partir d'une seconde 
espèce des Caraibes {Ptilocaulis spicuhfer) et d'une poecilo-
scleride de la mer Rouge {Hemimycale sp ) Des alcaloides de 
structure apparentée ont aussi été isolés è partir de Batzella sp 
(Caraibes), de Crambe crambe (Méditerranée) et de Monanchora 
arbuscula (Bresil) Des isobatzellines (alcaloides pyrrolo-
quinoliniques) ont éte isolees d'une Batzella sp de couleur 
noire vivant dans les eaux profondes au large des Bahamas Des 
alcaloides apparentés ont été isoles d'une poeciloscleride du 
genre Zyzzya, d'une hadroménde du genre Latruncuha et d'une 
haplosclende du genre Prianos Ces trois demières éponges 
sont toutes originaires du Pacifique Les specimens types de 
toutes ces eponges ont été reexamines et il est apparu que les 
alcaloides guanidiniques cycliques sont systématiquement 
presents chez les eponges contenant deux categories d'aniso-
strongyles, des fins et des epais Monanchora arbuscula, qui 
contient egalement ce type de composes possede des spicules 
monactinaux differenties en substylostyles fins et en tylo-
styles plus épais, de nombreux specimens possedent cependant 
des anisostrongylotes modifies Par ailleurs chez Monanchora, 
les microscleres peuvent être absents ou tres rares II résulte de 
1'ensemble de ces observations que les éponges possédant des 
alcaloides guanidiniques cycliques pourraient être réunies en 
une seule et même familie et éventuellement en un seul et même 
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genre élargi, Ie genre Monanchora Cette cventualité demande 
cependant a être confirmee par une etude comparative plus de-
taillee entre les cponges des genres Crambe et Monanchora 
Les eponges de ces deux genres possèdent des alcaloides guani-
dmiques, des mégascières de taille et de forme variables, sepa-
rables grossierement en deux categories se recouvrant partiel-
lement Les microsclères et d'autres types de spicules sont rares 
OU absents Les relations de ces espèces avec Hemimycale co
lumella ne sont pas evidentes Cependant. compte tenu des spi
cules tres larges et de la specialisation ectosomale complexe de 
cette dernière, il est possible que les similitudes entre VHemi-
mycale de la mer Rouge et les especes Europeennes soient Ie ré-
sultat d'unc evolution parallèle Les strongyles des éponges 
produisant des alcaloides pyrroloquinoliniques sont des isos-
trongyles parfaits et dans l'ectosome ceux-ci sont disposees en 
une couche ectosomale tangentielle bien nette Une partie im
portante de ces strongyles ont une spination fine au niveau des 
sommets Le rattachement de ces éponges au genre Balzella se 
base sur les proprietes de Lespèce type Balzella mops 
L'examen d'une coupe d'un spicule typique de cette espèce n'a 
pas permis de résoudre la question, maïs jusqu'a preuve du 
contraire, la denomination Balzella peut être utilisée pour de-
crire le specimen collecte en eaux profondes Un autre 
probième non résolu est la relation phylogénetique entre les 
genres Balzella. Zyzzya et Lairunculia Les causes possibles de 
la repartition des alcaloides dans ces genres sont discutées 
Mots-clés : Chemosystematique, Poecilosclerida, Balzella, 
Monanchora, Crambe, Zyzzya, Lairunculia, guanidine alka-
loides cycliques, pyrroloquinoline alkaloides. 

Introduction 

Secondary metabolites have been shown to be use
ful taxonomie markers in several groups of 
sponges, notably Dictyoceratida and Verongida 
(BERGQUIST & WELLS, 1983). In groups with easily 
recognizable and unequivocal morphological cha
racters, it has been established, that chemistry may 
reflect different levels of morphological similarities. 
From this it is concluded that phylogeny of 
sponges may be deduced from chemical as well as 
morphological evidence. Ongoing studies (e.g. 
BRAEKMAN et al., 1992; VAN SOEST et al., this 
volume; ANDERSEN et al., submitted) show that 
classification of taxa with controversial status at the 
ordinal or family level may be considerably 
improved by using chemical evidence. 
However, in many investigated cases no apparent 
congruence between chemical and morphological 
similarity has been found. There are four possible 
reasons for such incongruence: 
- identical molecular structures may be indepen
dently derived through different biogenetic path
ways, 
- molecules are produced by non-specific micro-
symbionts, 
- molecules are produced by unidentified epibionts, 
- morphological characters are not homologous : 
the identification/classification is wrong. 

It is of paramount importance to taxonomists and 
chemists to establish which of the four explanations 
apply to cases in hand. Taxonomy of many groups 
of sponges is hampered seriously by the poor reso

lution of available morphological classifications 
and the applicability of chemical characters may 
help considerably to solve problems (KELLY-BORGES 
et al., 1994; FROMONT et al., 1994). Chemists need 
an accurate identification to be able to repeat and 
develop their chemical studies. Such a case in hand 
is the genus Batzella TOPSENT (1894), which fea
tures prominently in recent chemical literature, but 
is of uncertain taxonomie status. Two unrelated 
classes of compounds were described from species 
identified as Batzella, viz. cyclic guanidine alka
loids, some of which show in vitro inhibitory acti
vity against HIV (MAI et al, 1992; PATIL et al., 
1995), and cytotoxic pyrroloquinoline alkaloids 
(SAKEMI et al., 1989). These molecule types are 
shared with sponges identified in other genera : 
Ptilocaulis, Hemimycale, Crambe, Monanchora 
(cyclic guanidine alkaloids) and Zyzzya, Damiria, 
Histodermella, Latrunculia, Prianos (pyr
roloquinoline alkaloids). It is the purpose of this 
study to demonstrate that the chemically studied 
Batzella's are members of different genera, and 
thus to explain the discrepancy of chemistry and 
morphology due to the non-homology of the 
morphological characters used for assigning them 
to the same genus. 

Material and methods 

Dissociated spicules and thick sections of the fol
lowing type and voucher specimens were studied 
under light- and SEM microscopy : 

Halichondna mops TOPSENT (1891), labeled "type", micro
scopic slide only, from He Verte, Roscoff, France, 
MNHN-L.B.I.M. DT. 2109 

Ptilocaulis spiculifer, voucher of KASHMAN et al. (1989), 
Bahamas, HBOI/DBMR # lO-Vl-86-2-18, identified by 
S A POMPONI 

Batzella sp voucher of MAI et al. (1992), PATIL et al. 
(1995), Chub Cay, Bahamas, 18 m, ZMA FOR. 8788, 
identified by R W M VAN SOEST 

Hemimycale sp., voucher of KASHMAN et al. (1989), micro
scopic slides only, Shahag Rock, Suez, #1582, 
10.7.86, identified by M. ILAN 

Batzella sp., vouchers of SAKEMI etal. (1989), Bahamas, off 
Grand Bahama Isl., deep water (115-126 m), 
HBOI/DBMR # 3-VI-84-3-001 & 14-XI-87-85-1-001, 
identified by S A POMPONI 

Damina sp., voucher of STIERLE & FAULKNER (1991), Palau 
Isl., ZMA POR. 8441, identified by R W M VAN SOEST 

Monanchora arbuscula (DUCHASSAING & MICHELOTTI, 1864), 
voucher of TAVARES et al. (1994a, 1994b), from 
Salvador, Brazil, identified by E HAJDU & R W.M VAN 
SOEST 

Prianos aurantiaca LEVI (1958), labeled "type". Red Sea, 
DCl. 1300. 

Suberites cra/Mie SCHMIDT (1862), dry "type", ex Mus. 
Hist. nat. Geneve., LMJG 15672. 

Suberites fruticosus SCHMIDT (1862), dry "type", ex Mus. 
Hist. nat. Geneve, LMJG 15105. 
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Pandaros arbuscula DUCUASSMUG & MICHELOTTI (1864), 
lectotype, ZMA POR. 1728. 

In addition to these, specimens and slides of the 
following sponges were studied for comparison : 

Crambe crambe (SCHMIDT), Mediterranean, ZMA POR. 
10966, 10971. 
Ptilocaulis walpersi, Cura9ao, ZMA POR. 3625 
Ptilocaulis spiculifer. Red Sea, ZMA POR. 197 
Zyzzya fuliginosa (CARTER), Seychelles, ZMA POR. 10537 
Monanchora arbuscula, Curafao, ZMA POR. 4610 
Monanchora arbuscula, Colombia, ZMA POR. 6150 
Monanchora stocki VAN SOEST, Cape Verde Islands, ZMA 
POR. 6937 
Monanchora unguiculata (DENDY) Indonesia, ZMA POR. 
7911 
Hemimycale columella (BOWERBANK) N . Brittanny, France, 
ZMA POR. 4819 
Hemimycale sp. Red Sea, ZMA POR. 10949 

History and affinities of the genus Batzella 

Batzella TOPSENT, 1894, with type species 
Halichondria /«o/75 TOPSENT, 1891, has a very 
simple skeleton of thin strongyles arranged in ill-
defined plumose bundles. According to the des
cription, the type species is thinly encrusting, 
smooth, soft and has a yellow colour. A slide made 
from the type was studied. Strongyles measure 170-
200 by 2-3 fxm (n = 25), they are isodiametric, in 
general equally shaped at both apices, but a few 
may be found with one end somewhat mucronate. 
There is very little variation in length and thickness 
and all belong obviously to a single category. Most 
have a wide axial canal. The spicule bundles in the 
microscopic slide are vague, not visibly bound by 
spongin, and they follow a wispy course. There are 
no obvious bouquets at the surface (but these were 
reported by TOPSENT), and an ectosomal cover of 
spicules is not apparent. No chemistry is known 
from B. inops. 
Sponges similar to that description are recorded 
from all over the world. Examples are B. rosea VAN 
SOEST, 1984 from the Caribbean and B. frutex 
PULITZER-FINALI, 1982 from Australia. No chem
istry is known from these sponges. 
TOPSENT (1928) described Mediterranean speci
mens of B. inops with different colour (brilliant 
carmine red), with larger spicules and with distinctly 
anisodiametric apices verging towards styles. 
Because of the apparent possession of both pure 
strongyles and anisostrongyles, he associated his 
genus with Desmacidon columella BOWERBANK, 
1866, later made type of the genus Hemimycale 
BURTON, 1934. No chemistry is known from 
Hemimycale columella (but see below). TOPSENT 
also discussed the similarity of Batzella inops to 
Crambe cra/nèe (SCHMIDT, 1862). Later authors, 
e.g. SARA (1958), ARROYO et al. (1976), and 
PULITZER-FINALI (1978), assigned specimens to 

B. inops, with strongyles and styles in widely 
varying sizes and shapes. In view of the great 
variability of Crambe crambe (cf. below) it is likely 
that some of the records of B. inops were in fact 
that species. 
A second Batzella species described from the 
Mediterranean, B. friabilis PULITZER-FINALI (1978) 
possesses two categories of spicules, short and fat 
strongyles and long and thin "strongylotomotes". 
Through this differentiation it also approaches re
duced Crambe crambe. 
The family assignment of Batzella is problematic. 
TOPSENT (1894, 1928) thought it belonged to the 
family Desmacididae (as Desmacidonidae). Many 
later authors (e.g. PULITZER-FINALI, 1978) reporting 
on Mediterranean Batzella considered it to belong 
to the Halichondrida, family Hymeniacidonidae. 
Recent authors (VAN SOEST, 1984; WIEDENMAYER, 
1989; HOOPER & WIEDENMAYER, 1994) allocate the 
genus to the Poecilosclerida, family Desmacididae. 
Unfortunately, that family is a dustbin (cf. HAJDU et 
al., 1994), and a reassignment is inevitable. The 
poecilosclerid nature of Batzella is derived from its 
apparent similarity to Strongylacidon LENDENFELD 
(1894) (a genus with chelas and/or sigmas) and 
"sand sponges" of the genus Phoriospongia 
MARSHALL (1880). Its larvae have been described as 
big, yellow and having a bare posterior pole 
(TOPSENT, 1894), which is characteristic of Poecilo
sclerida. 

Description of the Batzella sp. producing cyclic 
guanidine alkaloids 

MATERL\L 

ZMA POR. 8788, Bahamas, shallow water. 

Shape, size, surface and consistency 
An erect, bush-like branching-lobate sponge 
(Fig. 1) with highly penicillate surface projections. 
Specimen 12 cm high and wide. Lobate branches 
partly fused, clathrate, 2-4 cm in diameter. 
Individual surface projections 5-10 mm long, irre
gular in outline, spiny. No oscules or other surface 
apertures are visible in the preserved specimens. 
Consistency tough, not easily torn or damaged. 

Colour 
Red in life. In alcohol it is beige. 
Ectosomal skeleton : irregular, formed by the bru
shed endings of choanosomal spicule tracts. 
Individual tracts project quite variably beyond the 
ectosome. 

Choanosomal skeleton 
A strong but very irregular system of spongin 
fibres cored by variable amounts of spicules. 
Longitudinal spongin fibres follow a meandering 
course towards the surface, here and there anasto
mosing with neighbouring fibres. Towards the 
surface the fibres contain less spongin and consist 
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Fig. 1. - Habit of "Batzella" sp ZMA POR. 8788, from shallow-water, near Chub Cay, Bahamas. Height 8 cm. The speci
men is now considered a deviating specimen of Monanchora arbuscula. 

of ill-defined bundles of spicules. Individual 
spongin fibres 50-70 \im in diameter, but with 
irregular, knotty outline; coring 5-10 spicules per 
cross section. 

Spicules 
Most spicules are rounded at both ends, but many 
are definitely anisostrongyles with one end somew
hat swollen, the other tapering gradually (Fig. 2B). 
There appear to be two categories, although there is 
considerable overlap ; long and thin spicules of 
which one end has a constricted "neck", 215-258 
X 3-5 ^m, and (relatively) short and fat (Fig. 2A), 
174-216 X 4-6.5 urn. 

Chemistry (Table 1) 
Cyclic guanidine alkaloids isolated from this speci
men include ptilocaulin, crambescidin and cram-
bescidin-type alkaloids (cf PATIL et al., 1995). 

OTHER SPONGES PRODUCING CYCLIC GUANIDINE 
ALKALOIDS (Table!) 

HARBOUR et al. (1981) had previously recorded 
similar cyclic guanidine alkaloids [ptilocaulin (1) 
and isoptilocaulin (2)] from a Bahamian specimen 
identified as Ptilocaulis aff. spiculifer (LAMARCK, 
1814) by G.J. BAKUS. We have been unable to ob
tain the voucher. In 1989, KASHMAN et al. reported 
the isolation from another Bahamian specimen 
identified as Ptilocaulis spiculifer by S.A. POMPONI 
of ptilomycalin A (4), a cyclic guanidine alkaloid 
which is biogenetically related to the ptilocaulins. 
We have examined this material and it was found to 
be identical in shape and skeleton characteristics to 
the above described Batzella sp. Its spicules measu
red 189-249 X 2-4 jxm and 177-210 x 4.5-6 nm 
respectively, closely similar to the above measure
ments. Its identification as Ptilocaulis spiculifer is 
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Fig. 2. - SEM pictures of spicules of "Batzella" sp., ZMA POR. 8788, from shallow-water (18 m), near Chub Cay, 
Bahamas. - A. Thicker, almost isodiametric strongyle. - B. Thinner, strongly anisodiametric "strongyle". 
- C, D. Apices of B. - E, F. Apices of A. 

due to WiEDENMAYER's (1977) erroneous descrip
tion of that species. Skeletal reticulation and spicule 
sizes and shapes of Central West Atlantic Ptilocaulis 
species {P. walpersi & P. marquezi, see ALVAREZ et 
al., in the press) are considerably different. Notably 
the spiculation with styles up to 650 or 1000 x 18 
[im make this clear. 
In P. walpersi (identified by S.A. POMPONI) an 
unrelated, typical axinellid compound, oroidin, was 
found by WRIGHT et al. (1991), while in P. trachys 
(identified by R.W.M. VAN SOEST) a likewise unrela
ted, probably alga-derived peptide (majusculamide 
C) was found by WILLIAMS et al. (1993). It can be 

stated with certainty that sponges of the genus 
Ptilocaulis do not produce the cyclic guanidine al
kaloids. 

KASHMAN et al. (1989) also reported ptilomycalin 
A (4) from a Red Sea Hemimycale sp. We have 
been able to examine thick sections and a spicule 
slide of the voucher, and one of us (J.V.) has 
studied fresh material of this species. It is 
encrusting, with a blue-green or black-green 
colour. Its surface is a reticulum of polyangular or 
rounded porefields; oscules are raised into low 
tubes. The skeleton consists of bundles of 
strongyles and styles without visible binding 
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Table 1: 
Cyclic guanidine alkaloids recorded from sponges. 

"Batzella" sp. shallow water 
"Ptilocaulis aff. P. spiculifer" 
"Ptilocaulis spiculifer" 
"Hemimycale" sp. 
Monanchora arbuscula 
Crambe crambe 

1, 4-6, 11, 15-19 
1, 2 
4 
4 
1, 3,5 
5, 14 

NH 

€ ^ ^ 'CH, 

Ptilocaulin 

NH 

„A. 

/=\^^»,_^ 4 PtilomycalinA, n = l.S, R, = R, = H 
( 1 ^ 5 Crambescidin 800, n = 15, R, = H, R2 = OH 

><f° ' Crambescidin 816, n= 15, R| = R2=bH 
r'^NH 7 Crambescidin 830, n= 16, R| = R2 = OH 

J v i i i l s ^ , ^ ^ \ ^ ^ \ " S N . J ^ S Crambescidm 844, n=17, R| = R2 = OH 

xXXT W3FY f 
2 Isoptilocaulin 3 8b-hydroxyptilocaulin (CH,), 

NH, 

\,-W,Js„^(CH,),CH, 

O'^'^O 

k.'^^N r 

NH; 

H N ^ N 

9 Isocrambescidm 800 10 Crambidine Crambescin A 

/°"-LJ>^(CH:>7CH, 

0 * ^ 0 

(CH,), N ^ N H 

NHj 

12 Crambescin B 

NHj 

> HN ^ N 

ls^^,Ax^X,^(CHj),CH3 

d^^o 

^ C H , f e N, 

NH, 

°> HN'^N 

^ N 

Y 

.(CHj),CHj 

H 
, N ^ N H 

NH, 

„A.,., |^o-J'"Y 

" > < (CH,)4 0 - J - " 

NH 

13 Crambescin CI 14 Crambescin C2 IS Batzelladme A 

1 \\ "*J U" 
^ ^ . , . . ^ - ^ ^ ...Ji,^ ^"N. ..-''cr 

.(CH,), ^X^ ^ ^ . 
- ^ N N '(CH,)4CHj 

Y"'"(CH,)4 O—t̂  H 

16 Batzelladine B 

H 
H,N^ ^ N 

17 Batzelladme C 

18 Batzelladme D 19 Batzelladme E 
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spongin; there is no special ectosomal skeleton. The 
spicules are thin with a wide axial canal. Many are 
anisostrongyles, with a swollen and a mucronate 
end. Possibly there is a category of shorter, mostly 
isodiametric strongyles (about 200-230 (xm), and 
longer anisodiametric ones (260-315 \im), but a 
clear separation in size is not evident. VACELET et al. 
(1987) described calcareous spherules from this 
species and WILLENZ (1982) described spherulous 
and sacculiferous cells from it. 

BERLINCK et al. (1990, 1992) and JARES-ERIJMAN et 
al. (1991) reported cyclic guanidine alkaloids of 
the crambescin- (11-14) and crambescidin-types 
(5-10) from the Mediterranean species Crambe 
crambe (SCHMIDT, 1862), identified by N. BOURY-
ESNAULT. This is a vivid-red encrusting species with 
smooth or lumpy surface and a well developed ve
nal canal system. The skeleton normally shows irre
gular bundles of megascleres bound by variable 
amounts of spongin; no special ectosomal skeleton. 
The spiculation is extremely variable, which has led 
to confusion in the past (cf. RÜTZLER, 1965). 
Completely developed specimens contain thin ecto
somal subtylostyles of 220-320 x 3-6 \im, thicker 
choanosomal styles of 350-400 x 6-13 \im, ungui-
ferate isochelas, and aster-like desmas. In many 
specimens, the desmas and microscleres are extre
mely rare or absent; also size and form of the me
gascleres are quite variable and may include anisos-
trongylote modifications. 

TAV ARES et al. (1994, 1995) reported further cyclic 
guanidine alkaloids [crambescidin 800 (5), ptilo-
caulin (1) and 8b-hydroxyptilocaulin (3)] from 
Brazilian and Belizean specimens of Monanchora 
d[/-Z)M.$CM/df (DUCHASSAING & MICHELOTTI, 1864). 
This species is red, encrusting, with well-developed 
venal canal system emphasized by a whitish lining 
of the canals. Its skeleton consists of irregular 
bundles of megascleres, bound by spongin and 
anastomosing irregularly. No special ectosomal 
skeleton. Its spiculation includes thin ectosomal 
subtylostyles of 190-380 x 2-5.5 \im, thick ectoso
mal styles of wide size variation : 140-450 x 5-13 
l̂ m, occasionally with a well-developed tyle, ancho-
rate-unguiferate isochelas and reduced sigma-like 
smaller chelas. Microscleres are often rare. 

CONCLUSION 

Based on morphological characters (skeletal struc
ture, spicule shape variation, subdivision into two 
spicule categories, frequently occurring rarity or 
absence of microscleres) and on the closely related 
or identical chemistry we conclude that "Batzella" 
sp. semu MAI et al. (1992) and PAXIL et al. (1994), 
""Ptilocaulis spiculifer'' sensu HARBOUR et al. 
(1981) and KASHMAN et al. (1989), Hemimycale sp. 
sensu KASHMAN et al. (1989), Monanchora arbus-
cula and Crambe crambe are all closely related. We 
suggest they should eventually be united in the 

same genus, which for priority reasons has to be 
Crambe , but a formal proposal will have to await a 
revision of all species. It remains to be investigated 
whether or not Batzella inops and Hemimycale co
lumella also belong to this group. WILLENZ (1982) 
reports that the latter species shares sacculiferous 
cells with the Red Sea '^Hemimycale" sp., but such 
cells are not exclusive as they have been also des
cribed from unrelated Cyamon neon by SMITH & 
LAURITIS (1969). 
Alternative explanations for this distribution of 
chemical compounds (cf. above) are judged to be 
unlikely : there are no known microsymbionts or 
epibionts reported in the studied material and the 
chemistry is sufficiently unique to exclude conver
gent biogenetic pathways. In all studied specimens 
the cyclic guanidine molecules were the major 
compounds present. In view of the above, we as
sume that the occurrence of ptilomycalin A, cram
bescidin 800 and related guanidine alkaloids in 
New Caledonian asteroids (Echinodermata), as re
cently reported by PALAGIANO et al, 1995, is not 
the result of biosynthesis of the compounds by 
these organisms. It is likely that these echinoderms 
have sequestered the compounds from sponges of 
the genus Crambe/Monanchora, as several asteroids 
are known sponge predators. 
As to the specific status of ''Batzella " sp., we pro
pose to follow ALVAREZ et al. (in the press) in assi
gning it to a variable species Monanchora arbus-
cula until further revision of the Caribbean mem
bers of the group has been completed. Further cor
roboration for this is the unpublished chemistry 
("almost identical to that produced by the Chub 
Cay specimen save minor derivatives", source M.K. 
HARPER) of a bushy specimen of Monanchora ar-
buscula from Jamaica (voucher ZMA POR. 11009), 
containing all the typical spicules, including two 
categories of styles, unguiferate isochelae as well as 
reduced sigma-like chelae and acanthose micro-
rhabds. The habit of this specimen is strikingly 
similar to the Bahamas "Batzella ". 

Description of the Batzella sp. producing pyrrolo-
quinoline alkaloids 

MATERL\L 

HBOM 3-VI-84-3-00I & I4-XI-84-3-005, Bahamas, IK'S-125 m. 

Shape, size, surface and consistency 
Small, amorphous, sponge. Available voucher 
fragments are about 1 cm in thickness. Surface 
smooth, no apparent oscules. Consistency compres
sible but firm. 

Colour 
Black in life, tan in alcohol. 

Ectosome 
Detachable. There is a tangential crust of intercros
sing spicules. 
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Fig. 3. - SEM pictures of spicules of "Batzella" sp., HBOI/DBMR # 3-V1-84-3-001, from deep water (115-126 m), off 
Grand Bahama Isl. - A. Strongyle. - B-E. Apices of strongyies showing incipient or vestigial spination and 
"malformations". 

Choanosome 
Plumoreticulate, with irregularly anastomosing 
tracts. Spongin not visibly developed, tracts rather 
loose. 

Spicules (Fig. 3) 
Strongyies, isodiametric with equally shaped apices, 
many rather bluntly ending. Under SEM many 
show a faint apical microspination (Fig. 3A, B, C), 
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but entirely smooth apices are also found. Quite a 
few malformed, shepherd-staff or crooked stron-
gyles occur (Fig. 3d). Size uniformly 315-350 x 3-
5 (xm; definitely no differentiation into categories. 

Chemistry (Table 2) 
SAKEMI et al. (1989) and SUN et al. (1990) 
reported pyrroloquinoline alkaloids [batzellines A-
C (20-22) and isobatzellines A-D (23-26)] from 
this sponge. 

OTHER SPONGES PRODUCING PYRROLOQUINOLINE 
ALKALOIDS (Table 2) 

STIERLE & FAULKNER (1991) reported similar mole
cules [damirones A-B (27-28)] from a Palauan 
sponge identified as Damiria sp. by R.W.M.VAN 
SOEST (later re-identified as Zyzzya fuliginosa 
(CARTER, 1880), cf. VAN SOEST et al, 1994). This is 
the same species as was studied by RADISKY et al. 
(1993), and these authors indeed found similar 
compounds (makaluvamines A-F (29-34), makalu-
vone (35), discorhabdin A (37) and damirone B 
(28)]. And it is also the same species as was studied 
by CARNEY et al. (1993) (an Indonesian specimen 
identified as Histodermella sp. by M. KELLY-
BORGES, but re-identified as Zyzzya fuliginosa in a 
personal communication), and these authors found 
damirones A-B (27, 28), makaluvamine A (29), C 
(31), and G (36). Zyzzya fuliginosa is a member of 
the poecilosclerid family lophonidae, and at first 
glance has a spiculation quite different from that of 
the deep water Batzella, as it has verticillated 
acanthostrongyles, spined tylotes and palmate 
isochelas (cf. revision in VAN SOEST et al., 1994). 
Still, two similarities may be pointed out : both have 
a tangential spicule cover at the surface, and the 
faint microspination of the strongyles of Batzella 
sp. may be homologous to the spines on the tylote 
apices. 

PERRY et al. (1986, 1988a, 1988b) reported the 
isolation of the pyrroloquinoline alkaloids disco-
rhabdins A-C (37-40)] from a presumably distant 
genus, viz. Latrunculia DU SOCAGE, 1870. This ge
nus is well-characterized by its chessman-micros-
cleres. It is usually assigned to a family of its own 
in the order Hadromerida (cf. BERGQUIST, 1978). 
However, it has been associated with poecilosclerid 
sponges by several authors (e.g. LEVI, 1973), and it 
may turn out to be a polyphyletic genus. 

Finally, four pyrroloquinoline alkaloids (prianosins 
A-B) have been isolated [KOBAYASHI et al. (1987, 
1991) and CHENG et al. (1988)] from the Okinawan 
sponge Prianos /Me/a«o5 DE LAUBENFELS (1954), 
identified by T. HOSHINO. Prianosin A is identical to 
discorhabdin A (37) and prianosin D to discorhab
din D (40). Prianosin B (41) and prianosin C (42) 

are new pyrroloquinoline alkaloids. The identity of 
this sponge remains obscure. The genus Prianos is 
of uncertain status; it is characterized by a reticula
tion of strongyles. Close morphological (and phy-
logenetic) relationship with Zyzzya and/or the deep-
water Batzella sp. is quite possible. 

CONCLUSION 

The single category of isodiametric strongyles 
found in the deep-water Batzella is shared with 
Batzella inops and this similarity could be explai
ned as evidence for these sponges being congene
ric. A distinct difference is the lack of an ectosomal 
spicule cover in Batzella inops. The faintly spined 
apices of the strongyles could be explained as evi
dence for generic affinity with Zyzzya. Both alter
natives lack a firm basis. Until we have SEM studies 
of the strongyle apices of Batzella inops and know 
its chemistry it remains uncertain how the Bahama 
deep-water material relates to the genus Batzella. 
We propose to retain the deep-water Batzella speci
mens in that genus for the time being. 

The specimen identified as Prianos melanos in the 
study by KOBAYASHI et al. (1987) is likely to be as
signable either to the same genus as the deep-water 
Batzella or to Zyzzya. The close relationships of the 
deep-water Batzella, Zyzzya fuliginosa and Prianos 
melanos, whatever their exact generic status, is ob
vious. 
This cannot be said for the relationship of these 
sponges with the genus Latrunculia. Morphologi
cally, this genus seems quite distinct, and the chemi
cal similarity demands an explanation other than 
close phylogenetic relationships. PERRY et al. 
(1988b) point out that possibly related compounds 
are produced by Amphimedon, an ascidian and a 
sea anemone. They suggest that an unknown 
microsymbiont or food organism may be the 
producer of the discorhabdins. From underwater 
observations of Latrunculia specimens they 
conclude that epibionts are absent on the surface of 
these sponges. 

Discussion 

Reduced morphology in many sponges may se
riously hamper a correct assignment to families and 
genera. The chemistry of these sponges may consi
derably strengthen the generic or specific assign
ment or in contrast refute it. However, care should 
be exercised because similar chemistry may be due 
to symbionts or epibionts. A further problem is that 
chemistry usually is reported only if "new" com
pounds have been found. Thus many occurrences 
of compounds remain unpublished because they 
were already known from other sponges. Taxono-
mists identifying sponges for chemists should get a 
full report on their chemistry and be consulted 
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Table 2: 
Pyrroloquinoline alkaloids recorded from sponges. 

"Batzella" sp. deep water 

"Damiria" sp. 

Zyzzya "massalis " 

"Histodermella" sp. 

Latrunculia spp. 

"Prianos melanos" 

20-26 

2 7 , 2 8 

2 8 - 3 5 , 4 1 

2 7 - 2 9 , 3 1 , 3 6 

3 7 - 4 0 

3 7 , 4 0 - 4 2 

20 BatzellineA, R, =CH3, R, = SCH3 
21 BatzellineB, R| = H, R,"=SCH3 
22 Batzelline C, R, = CH3, R7 = H 

SCH, 

23 Isobatzelline A, R, =SCH3, R2 = CI 
24 Isobatzelline B, R|=SCH3, R2 = H 
25 Isobatzelline C, R, = H, R2 = C1 

26 Isobatzelline D 27 Damirone A, R = H 
28 Damirone B, R = CH.1 

29 Makaluvamine A, R = H. R,=CH3 31 Makaluvamine B 
30 Makaluvamine C, R = CH3, R, = H 

OH 

32 Makaluvamine D 

OH 

33 Makaluvamine E 

34 Makaluvamine F 

H,C, 

35 Makaluvone 36 Makaluvamine G 37 Discorhabdin A 

38 Discorhabdin B, R = H 
39 Discorhabdin C, R = Br 

40 Discorhabdin D, R = H 
41 PrianosinC, R = OH 

•**!s^^>*!^ 

42 Prianosin B 
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whether or not the information has chemosyste-
matic significance. Also, if taxonomists would get 
feed-back from their chemical colleagues on the 
biogenetic relationships of the compounds that are 
found, erroneous identifications or overlooked 
epi/symbionts would be detected earlier. 
Although a full revision still needs to be done, it is 
increasingly obvious that Monanchora and Crambe 
are likely synonyms. The alkaloids reported for 
Crambe crambe, Monanchora arbuscula, ''Hemi-
mycale" sp. and "Batzella" sp. are biogenetically 
related and are not reported from other sponges. 
Morphologically there are considerable differences 
between extreme specimens, but through a conside
rable variability in many intermediate specimens, 
these are linked. All are united in a basic differen
tiation into two categories of megascleres arranged 
in irregularly plumose bundles. Specimens with this 
reduced spiculation of only megascleres have been 
assigned to Crambe crambe, Monanchora arbus
cula (and of course ''Batzella" sp. and ''Hemimy-
cale'' sp.). Additional spicules in this group may 
include unguiferate chelas (in Crambe spp. and 
Monanchora spp.), reduced sigma-like chelas (in 
Crambe tailliezi VACELET & BOURY-ESNAULT (1982), 
C ez-ecto PULITZER-FINALI (1993), Monanchora ar
buscula), spined microrhabds [in Crambe tailliezi, 
C chelastra LEWI (1963), and Monanchora ungui-
fera (DE LAUBENFELS, 1953 as Echinostylmos)], and 
desmas [in Crambe crambe, C. tailliezi, C. acuata 
(LEVI, 1961), and C. tuberosa MALDONADO & BENITO 
(199!)]. Most species in this group are red, with 
raised oscules and clear venal canal patterns. The 
Red Sea "Hemimycale'' sp. is dark blue-green and 
has characteristic rounded or angular porefields. 
Growth forms vary from encrusting (most Crambe 
and Monanchora species) to massive-lamellate 
(Crambe erecta) and bushy {Monanchora 
arbuscula). 
Based on shared possession of related pyrroloqui-
noline alkaloids the close relationships of the deep-
water Batzella, Zyzzya fuliginosa and Prianos mela-
nos is obvious. The relationship of these sponges 
with some representatives of the genus Latrunculia, 
which also produce these compounds, remains un
decided for the time being. A morphological revi
sion oi Latrunculia might solve some of the present 
inconsistencies. 
Chemistry has failed to solve the systematic position 
of the genus Batzella because no information on 
the chemistry of its type species, Batzella mops, is 
currently available. BARROW & CAPON (1992) repor
ted sulfolane from a sponge/tunicate "composite", 
of which the sponge was identified as Batzella sp. 
However, the spicules of this sponge were described 
as styles which were erect on the basal spongin 
layer covering the substrate. This description does 
not fit with any described Batzella, and thus is not 
relevant for the present study. 
Guanidinic and pyrrolic compounds are also 
known to occur in other sponges (CHEVOLOT, 1985; 

BRAEKMAN et ah, 1992), but these are structurally 
unrelated to the molecules discussed in this paper. 
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