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Two nominal species of Sinularia (Coelenterata: Octocorallia), S. brassica May, 1898 and S. dura (Pratt, 
1903), are redescribed and figured. Their synonymy is proposed. Additional material from a number 
of diverse Indo-Pacific geographic locations is presented. 

I n t r o d u c t i o n 

In 1898, M a y described Sinularia brassica o n the basis of a single colony, a n d i n the 
f o l l o w i n g year, 1899, he depicted the colony and t w o of its sclerites. Unfortunately, the 
only sclerites he i l lustrated were a large coenenchymal spindle, the sort w h i c h is more 
or less c o m m o n to al l Sinularia species, and a surface layer club of a f o r m w h i c h is not 
characteristic of S. brassica. In 1906, Kükenthal re-examined the holotype, a n d s imi lar ly 
i l lustrated a coenenchymal spindle and a surface club, the d r a w i n g of the club being 
hardly more characteristic of the species. In the same year, T h o m s o n & H e n d e r s o n 
referred t w o Zanzibar specimens to the species, p r o v i d i n g only m i n i m a l description as 
also d i d several later authors (Lüttschwager, 1914; K o l o n k o , 1926; T ix ier -Dur ivaul t , 
1945; 1951) 

In 1903, Pratt described Sinularia dura (under the name of Sclerophytum durum) as 
a species w i t h t w o types of capitula, v i z . cup-shaped and lobate, unaware , somewhat 
understandably, that her material possessed a s imi lar f o r m of sclerites to those f o u n d 
i n S. brassica. In 1905, the same author commented further o n the var iabi l i ty of the 
colonial f o r m w h e n she assigned four specimens f r o m C e y l o n to S. dura. Brief refer
ences to the species were g iven later b y Lüttschwager (1914) and K o l o n k o (1926), and 
i n 1910 T h o m s o n & M a c k i n n o n recorded the species as occur ing i n the Seychelles, the 
A m i r a n t e Isles, and o n the Saya de M a l h a Bank (all Mascarene r idge, Indian Ocean). 
In 1931, T h o m s o n & D e a n referred a number of lobed and cup-shaped specimens col 
lected b y the Siboga expedit ion to this species, comment ing that "This is one of the 
most s t r ik ing instances i n the Col lec t ion of the unimportance of modes of g r o w t h " . 
This was f o l l o w e d b y M a c f a d y e n ident i fy ing a lobed specimen w i t h the species i n 
1936, a n d b y T ix ie r -Dur ivaul t ' s brief descr ipt ion of a specimen f r o m Dj ibout i , shaped 
l ike a "corne d 'abondance" [horn of plenty] , i n 1945. In 1951, T i x i e r - D u r i v a u l t p u b -

http://31.xii.1998


278 Benayahu et al. A case study of variation in Sinularia. Zool. Verh. Leiden 323 (1998) 

l i shed a " R e v i s i o n " of the genus Sinularia but d i d not consult type material extra to 
the M N H N collection. A s a consequence she d i d not become aware of the sclerite 
s imi lar i ty between the t w o species. H e r descr ipt ion of S. brassica was based o n the 
accounts of previous authors, a n d that of S. dura was a ful ler account of the specimen 
f r o m Dj ibout i . Af ter stating that it was not k n o w n f r o m w h i c h of Pratt's t w o colonial 
forms that author's sclerite i l lustrations were der ived , and w i t h o u t e x a m i n i n g that 
author's specimens, T i x i e r - D u r i v a u l t formed the o p i n i o n that the lobed f o r m of S. 
dura s h o u l d be referred to S. variabilis T ix ie r -Dur ivaul t , 1945. 

In 1960, Verseveldt re-examined the specimens collected b y the Siboga expedi t ion 
w h i c h T h o m s o n a n d D e a n ident i f ied as S. dura. H e clearly s h o w e d that T i x i e r - D u r i 
vault ' s proposal that Pratt's lobed specimen of that species was actually S. variabilis 
was not tenable, and he also concluded that the t w o colonial forms of S. dura s h o u l d 
remain as representing a single species. In 1966 a n d 1970, T i x i e r - D u r i v a u l t assigned 
material f r o m Madagascar and N e w Caledonia , respectively, to S. dura, apparently 
n o w conceding i n the latter publ ica t ion that the species c o u l d inc lude lobed colonies. 
In 1974, Verseveldt mainta ined his conclusion that the species was one of variable 
m o r p h o l o g y w h e n he referred some specimens f r o m N e w Caledonia to S. dura, and 
also re-examined and i l lustrated three of Pratt's syntypes. H o w e v e r , i n his 1980 rev i 
s ion of the genus Sinularia, he h a d cause to examine the holotype of S. brassica, and so 
became the first author to notice the s imi lar i ty between the sclerites of that species 
and S. dura. A s a result of this f i n d i n g , Verseveldt reversed his prev ious ly h e l d o p i n 
i o n a n d conc luded that lobate forms w i t h this style of sclerites s h o u l d be referred to S. 
brassica and cup-shaped forms to S. dura. 

The present authors, w h i l e e x a m i n i n g var ious collections of soft corals, have often 
encountered diff iculties w i t h the identi f icat ion of colonies resembling S. dura a n d S. 
brassica, as def ined b y Verseveldt (1980). This p r o b l e m lead us to re-examine the type 
material of these t w o species along w i t h numerous other colonies i n order to establish 
whether they are two distinct species or a single p o l y m o r p h i c one. 

A b b r e v i a t i o n s 

Br i t i sh M u s e u m of N a t u r a l His tory , L o n d o n , U n i t e d K i n g d o m . 
Muséum N a t i o n a l d 'His to i re Naturel le , Paris, France. 
M u s e u m and A r t Gal le ry of the N o r t h e r n Territory, D a r w i n , A u s t r a l i a . 
N a t i o n a l M u s e u m of N a t u r a l H i s t o r y , Le iden , The Nether lands . 
Zoologisches M u s e u m , H a m b u r g , G e r m a n y . 
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Systematics 

F a m i l y A l c y o n i i d a e L a m o u r o u x , 1812 
Genus Sinularia M a y , 1898 

Sinularia brassica M a y , 1898 
(figs 1-4, 25a) 

Type material examined.— Holotype: Z M H C 2511, coll. Stuhlmann, Tumbatu. 

B M N H = 
M N H N = 
N T M 
R M N H = 
Z M H 
Z M T A U = 
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Descr ipt ion of the holotype 

C o l o n y m o r p h o l o g y 

The holotype is a stalked colony w i t h a convoluted c a p i t u l u m consist ing of close
l y appressed marg ina l folds (fig. 1). The pos i t ion of the p o l y p s is indicated b y smal l 
pits. 

Fig. 1. Sinularia brassica May, 1898; holotype Z M H C 2511; a, view from above; b, side view. Scale 1 cm. 

Sclerites 

P o l y p s . — W i t h smal l rods a n d scales, 0.05-0.10 m m l o n g a n d 0.01-0.04 m m w i d e 
(fig. 25a). Furthermore, some c lub- l ike sclerites are present, 0.10-0.18 m m l o n g and 
0.02-0.04 m m w i d e (fig. 25a) 

Surface layer of the c a p i t u l u m . — C l u b s w i t h heads consisting of t w o or three 
diverging , w i d e , toothed prominences. The clubs are 0.07-0.27 m m l o n g a n d 0.04-0.15 
m m w i d e (figs 2a, 3a). Furthermore, smal l spindles are present, more tuberculated 
towards their ends (fig. 3b). They are 0.11-0.27 m m l o n g and 0.03-0.07 m m w i d e . 

Interior of the c a p i t u l u m . — Spindles w i t h complex tubercles, 0.30-2.75 m m l o n g 
and 0.10-0.65 m m w i d e . A few of the smallest spindles have s imple tubercles. 

Surface layer of the s ta lk .— C l u b s s imi lar to those of the c a p i t u l u m but somewhat 
shorter (fig. 4). They are 0.10-0.20 m m l o n g a n d 0.06-0.11 m m w i d e . In addi t ion , a few 
smal l spindles and some double heads are present. The spindles are about 0.20 m m 
l o n g a n d 0.06-0.08 m m w i d e , the double heads are about 0.10 m m l o n g a n d 0.05 m m 
w i d e . 

Interior of the s ta lk .— Spindles w i t h complex tubercles, 0.30-3.75 m m l o n g a n d 
0.10-0.80 m m w i d e (figs 2b, 3c). A few of the smallest spindles have s imple tubercles. 
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Fig. 2. Sinularia brassica May, 1898; holotype Z M H C 2511; a, clubs of surface layer of capitulum; b, 
detail of spindle of interior of stalk. Scales 0.10 mm. 
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Fig. 3. Sinularia brassica May, 1898; holotype ZMH C 2511; a, clubs of surface layer of capitulum; b, 
spindles of surface layer of capitulum; c, spindles of interior of stalk. Scale for 3a-b = 0.10 mm, scale 
for 3c = 1 mm. 
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Fig. 4. Sinularia brassica May, 1898; holotype Z M H C 2511; clubs of surface layer of stalk. Scale 0.10 mm. 
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Sinularia dura (Pratt, 1903) 
(figs 5-8, 25b) 

Type material examined.— Lectotype: (here designated) ΒΜΝΗ 1962.7.20.100Α, Addu Atoll, Maldive 
Islands, shallow water; Paralectotypes: B M N H 1962.7.20.100B, B M N H 1962.7.20.100C, Mahlos Atoll, 
Maldive Islands, shallow water. 

Pratt referred to four specimens i n her or ig ina l descr ipt ion of the species, (the 
whereabouts of on ly three of w h i c h are k n o w n ) , but neglected to designate a holo
type. In her plate 31 she f igured t w o of the syntypes (fig. 29, a lobed colony; a n d f ig . 
30, a cup- l ike colony). Therefore it is appropriate to designate one of these i l lustrated 
specimens as a lectotype (Artic le 74 of the I C Z N ) . There is, however , some uncertain
ty as to the identi ty of the cup- l ike colony depicted i n Pratt's f ig . 30. B y a process of 
e l iminat ion, a n d consider ing the size of the specimens g iven b y Pratt, a n d the m a g n i 
f ication of the poor drawings , it w o u l d appear that syntype B M N H 1962.7.20.100C 
(fig. 6d-e) s h o u l d fit the i l lustrat ion. H o w e v e r , there is no stolonic o u t g r o w t h o n this 
specimen, nor any apparent site of any previous attachment, a n d one w o u l d have to 
assume that the artist purpose ly neglected to d r a w the rock w h i c h is attached to this 
specimen. A c c o r d i n g l y w e choose to designate the lobed specimen B M N H 1962.7.20. 
100A as lectotype, w h i c h w e are satisfied is depicted i n Pratt's f ig . 29. Such a choice 
not on ly conforms to Verseveldt 's (1974) o p i n i o n that the sclerites f igured b y Pratt 
(1903: f ig . 31a, d) came f r o m this specimen, but also serves the purpose of leav ing the 
species name Sinularia dura s t i l l available for relevant lobate specimens s h o u l d later 
researchers s h o w our proposed s y n o n y m y unjustif ied. 

Description of the Lectotype 

C o l o n y m o r p h o l o g y 

The lectotype is a stalked colony w i t h a c a p i t u l u m consist ing of short lobes, u p to 
10 m m l o n g (fig. 5). Sometimes the lobes are s l ight ly flattened. 

Fig. 5. Sinularia dura (Pratt, 1903); lectotype B M N H 1962.7.20.100A; a, view from above; b, side view. 
Scale 1 cm. 
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Fig. 6. Sinularia dura (Pratt, 1903); paralectotypes; a-c, BMNH 1962.7.20.100B; a, view from above; b-c, 
side views; d-e, BMNH 1962.7.20.100C; d, view from above; e, side view. Scales 1 cm. 

Sclerites 

Polyps.— Small rods, 0.05-0.10 mm long and 0.02-0.03 mm wide (fig. 25b). Fur
thermore, some club-like sclerites are present, 0.12-0.19 mm long and 0.02-0.04 mm 
wide (fig. 25b). 

Surface layer of the capitulum.— Clubs with heads consisting of two or three 
diverging, wide, toothed prominences. The clubs are 0.10-0.19 mm long and 0.05-0.12 
mm wide (fig. 7a). There are also small spindles which are more tuberculated towards 
their ends (fig. 7b). They are 0.12-0.20 mm long and 0.03-0.05 mm wide. 
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Fig. 7. Sinularia dura (Pratt, 1903); lectotype B M N H 1962.7.20.100A; a, clubs of surface layer of capitu
lum; b, spindles of surface layer of capitulum; c, detail of spindle of interior of stalk. Scales 0.10 mm. 
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Fig. 8. Sinularia dura (Pratt, 1903); lectotype B M N H 1962.7.20.100A; a, clubs of surface layer of stalk; b, 
spindles of surface layer of stalk; c, spindles of interior of stalk. Scale for 8a-b = 0.10 mm, scale for 8c = 
1 mm. 
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Interior of the c a p i t u l u m . — Spindles w i t h complex tubercles, 0.45-8.10 m m l o n g 

and 0.10-1.70 m m w i d e . A few of the smallest spindles have s imple tubercles. 

Surface layer of the s ta lk .— C l u b s s imi lar to those of the capi tu lum, 0.08-0.19 m m 

l o n g and 0.05-0.13 m m wide. ( f ig . 8a). In a d d i t i o n there are s m a l l spindles, 0.11-0.20 

m m l o n g a n d 0.05-0.08 m m w i d e (fig.8b). 

Interior of the s ta lk .— Spindles w i t h complex tubercles, 0.30-7.00 m m l o n g and 

0.10-2.20 m m m w i d e (figs 7c, 8c). A few of the smallest spindles have s imple tuber

cles. 

V a r i a t i o n 

B M N H 1962.7.20.100B is a stalked colony h a v i n g a funnel-shaped c a p i t u l u m w i t h 

lobes a long the m a r g i n (fig. 6a-c). 

B M N H 1962.7.20.100C is a stalked colony w i t h a c a p i t u l u m consisting of t w o cup-

shaped parts, one w i t h lobes a r o u n d the marg in , the other spread out (fig. 6d-e). 

The sclerites of the paralectotypes resemble those of the lectotype but the spindles 

of the interior are smaller, u p to about 5.50 m m long . 

A d d i t i o n a l mater ia l 

In a d d i t i o n to the type material w e have been fortunate to have at our disposal a 

large suite of specimens recently collected f r o m a number of diverse geographic loca

tions f r o m the R e d Sea to A u s t r a l i a . 

Red Sea.— Z M T A U NS 8349, Ras el Kanissa, Gulf of Suez, 10 m, 28.X.1971, coll. N . Gunderman (see 
Verseveldt & Benayahu, 1983; listed as S. dura); R M N H Coel. 23951, Maaya Tila, 3 km SO Maaya 
Fushi, 25.iii. 1994, 20-25 m, coll. A. Svoboda; Z M T A U Co 26085, Jubal Island, Gulf of Suez, Bluf point, 
25 m, 23.ix.1989, coll. Y. Benayahu; Z M T A U Co 29201, Shag Rock, Gulf of Suez, 7.X.1988, coll. Y. 
Benayahu. 
S-Africa.— Z M T A U Co 27807 (2 fragments), Sodwana Bay, Two-mile Reef, 20.vii.1991; Z M T A U Co 
27830, Sodwana Bay, Two-mile Reef, 21 .vii. 1991; Z M T A U Co 27832, Sodwana Bay, Two-mile Reef, 
21.vii.1991, 17 m; Z M T A U Co 27844, Sodwana Bay, Two-mile Reef, 21.vii.1991; Z M T A U Co 27881, 
Sodwana Bay, Nine-mile Reef, 24.vii.1991; Z M T A U Co 27894, Sodwana Bay; Z M T A U 28612, Sodwana 
Bay, Sponge Reef, 25.vii.1992, 28-30 m; Z M T A U 28614 (2 fragments), Sodwana Bay, Nine-mile Reef, 
vii.1992 (with exception of Z M T A U 28612 & Z M T A U 28614 see Benayahu, 1993; all listed as S. 
brassica); Z M T A U Co 27803, Sodwana Bay, Two-mile Reef, 20.vii.1991; Z M T A U Co 27827, Sodwana 
Bay, Two-mile Reef, 21.vii.1991; Z M T A U Co 27834, Sodwana Bay, Two-mile Reef, 21.vii.1991; 
Z M T A U Co 27835, Sodwana Bay, Two-mile Reef, 21.vii.1991,17 m; Z M T A U Co 27856, Sodwana Bay, 
Nine-mile Reef, 22.vii.1991; Z M T A U Co 27880, Sodwana Bay, Nine-mile Reef, 24.vii.1991; Z M T A U Co 
27884, Sodwana Bay, Two-mile Reef, 25.vii.1991; Z M T A U Co 27885, Sodwana Bay, Two-mile Reef, 
25.vii.1991 (see Benayahu, 1993; all listed as S. dura). 
Mozambique.— Z M T A U Co 28727, 21o31'30"S 35°29'35Έ, Inner Lighthouse Reef, 4.VÜ.1993, coll. M . 
Schleyer; Z M T A U Co 28729, 2104213"S 35°29'54Έ, Ponta Chilola, 7.vii.l993, coll. M . Schleyer; 
Z M T A U Co 28737, 21°31'30MS 35°29'35Έ, Inner Lighthouse Reef, 4.VÜ.1993, coll. M . Schleyer; Z M T A U 
Co 28753, 21°3115"S 35°29'50Έ, Marta Reef, 10-15 m, 6.vii.l993, coll. M . Schleyer; Z M T A U Co 28776, 
2102118"S 3 5 ο 3 0 Ί 2 Έ , Twelve-mile Reef, 8.VÜ.1993, coll. M . Schleyer; Z M T A U Co 28778, 21°31'30"S 
35 029·35·Έ, Inner Lighthouse Reef, 4.VÜ.1993, coll. M . Schleyer; Z M T A U Co 28783, 21°31'30"S 
35°29'35Έ, Inner Lighthouse Reef, 4.VÜ.1993, coll. M . Schleyer (see Benayahu & Schleyer, 1996; all list
ed as S. brassica); Z M T A U Co 28734, 21°21 ,18"S 3 5 ° 3 0 Ί 2 Έ , Twelve-mile Reef, 16-19 m, 8.VÜ.1993, coll. 
M . Schleyer (see Benayahu & Schleyer, 1996; listed as S. dura). 

http://23.ix.1989
http://20.vii.1991
http://21.vii.1991
http://21.vii.1991
http://24.vii.1991
http://25.vii.1992
http://20.vii.1991
http://21.vii.1991
http://21.vii.1991
http://21.vii.1991
http://22.vii.1991
http://24.vii.1991
http://25.vii.1991
http://25.vii.1991


288 Benayahu et al. A case study of variation in Sinularia. Zool. Verh. Leiden 323 (1998) 

Comores.— Z M T A U Co 30076, Mayotte, shallow reef, iv.1997, coll. M . Aknin. 
Seychelles.— R M N H Coel. 23952, NIOP-E, "Tyro" Seychelles Expedition 1992/93, sta. 716, Ν of Aride 
Island, 4°11'S 55°40'E, calcareous nodules, 40 m, rectangular dredge, 19.xii.1992. 
Chagos Archipelago.— R M N H Coel. 23953 (9 specimens), 7°0'S 72°30Έ, Salomons, Lagoon Bommie, 
9.iii.l996, coll. G.B. Reinicke, ex. no. 134; R M N H Coel. 23954 (8 specimens), same data, but ex. no. 133; 
R M N H Coel. 23955 (9 specimens), 7°0'S 72°30Έ, Peros banhos, Ile de Coin, lagoon, 4.iii.l996, coll. G.B. 
Reinicke, ex. no. 66; R M N H Coel. 23956 (3 specimens), 7°0'S 72°30'E, Great Chagos Bank, off Nelson I., 
Ν slope, 12.iii.1996, coll. G.B. Reinicke, ex. no. 211. 
Maldives.— R M N H Coel. 23957 (4 specimens), Galhu Falhu N W Reef, 10 m, 13.X.1993, coll. H . Schu
macher. 
Japan.— Z M T A U Co 28478, 24°19'N 123°57Έ, Ryukyu Archipelago, Kohama Is, Yonara, 2 m, 15.xi. 
1992, coll. & det. Y. Benayahu. 
Micronesia.— Z M T A U Co 29320, 13°25'N 144°48Έ, Guam, Iates, 24 m, 4.X.1994, coll. & det. Y. 
Benayahu (Benayahu, 1997); N T M C12051-12502, patch reef between Pata and Polle Islands, Chuuk, 
7°21.5'N 151°35Έ, 9 m, 9.viii.l993, coll. Charles Birkeland (no. 14; murky water); OCDN-4388F, Coral 
Reef Research Foundation, Palau, 3 m, 2.xii.l996, fringing reef; Z M T A U Co 28615 (5 specimens), 
Palau, Blue Corner, 12 m, vii.1992, coll. Y. Benayahu; Y14, Marine Biotechnology Institute Co., Palau, 
Yap Island, 9°31'N 138°6Έ, 12-15 m. 
Indonesia.— N T M C12008-12011, Merak Island, West Java, 5°56'S 105°59.37'E, 5 m, 3.V.1991, coll. A. 
Manuputty, bottom type: sand; R M N H Coel. 23958 (11 specimens), Buginesia Prog. U N H A S - N N M , 
coll. B.W. Hoeksema, SW Sulawesi, Spermonde Archipelago, NW of Barang Lompo (= 13 km N W of 
Ujung Pandang), 5°03'S 119°20Έ, coral reef, SCUBA, 19.V.1994; R M N H Coel. 23959 (6 specimens), 
Buginesia Prog. U N H A S - N N M , coll. B.W. Hoeksema, SW Sulawesi, Spermonde Archipelago, S of 
Barang Caddi (= 11 km NW of Ujung Pandang), 5°05'S 119°19'E, coral reef, SCUBA, 23.V.1994; R M N H 
Coel. 23967 (4 specimens), Buginesia Prog. U N H A S - N N M , coll. B.W. Hoeksema, SW Sulawesi, Sper
monde Archipelago, W of Badi Isl. (= 20 km N N W of Ujung Pandang), 4°57'S 119°17Έ, coral reef, 
SCUBA, 2.VÍ.1994; R M N H Coel. 23968 (7 specimens), Buginesia Prog. U N H A S - N N M , coll. B.W. 
Hoeksema, SW Sulawesi, Spermonde Archipelago, W of Barang Lompo (= 13 km N W of Ujung Pan
dang), 5°03'S 119°20Έ, coral reef, SCUBA, 4.VÜ.1994; R M N H Coel. 23969 (3 specimens), SUL 04, Selat 
Lembeh, bay S of Pulau Putus, 01°31'N 125°16Έ, rocky shore and small sandy beach, coral cover from 
shore to more than 20 m, seagrass on N-side, diving, 27.X.1994; R M N H Coel. 23970 (2 specimens), 
SUL 07, Ν Sulawesi, Selat Lembeh, bay Ν of Tanjung Batuangus, 01°31*N 125°15Έ, rather steep slope 
of vulcanic rock, stony & soft corals on boulders, SCUBA, 8-10 m, 16.X.1994, coll. M . Slierings; R M N H 
Coel. 23971 (3 specimens), SUL 07, same data but -25 m, 25.X.1994, coll. L.P. van Ofwegen/M. Slier
ings; R M N H Coel. 23972, SUL 15, Ν Sulawesi, Selat Lembeh, Ν of Pulau Burung, 01°29'N 125°15Έ, 
sandy beach merging to the north in stony boulders beach, stony & soft corals, SCUBA, 22.X.1994, 5-
25 m, coll. L.P. van Ofwegen; R M N H Coel. 23973 (3 specimens), SUL 20, Ν Sulawesi, Selat Lembeh, S 
of Tanjung Batu Angus, 01°30'N 125°15'E, slope of 150 years old lava outflow, mostly densely covered 
with corals, some reef formation near the shore, diving, 29.x.1994,10-20 m, coll. M . Slierings. 
Australia.— N T M C12083, off Ludmilla Creek, Darwin, NT, Australia, 12°23.3'S 130°49.7'E, 3 m, 
10.vii.1993, coll. N . Coleman (Photograph); N T M C17, Palm islands, North Queensland, Australia, 
18°40'S 146°33Έ, coll. T. Done; N T M C2014, Bills reef, Swain reefs, Queensland, 9.xi.l980, coll. P. 
Alderslade (purplish-grey in colour). 

R e v i e w of addi t iona l material 

The type material of the t w o n o m i n a l species described above essentially shows a 
lobate colonial f o r m and a cup- or funnel- l ike f o r m w i t h little example of anyth ing i n 
between. In the addi t iona l material , however , there are representatives of what 
w o u l d appear to be a more or less complete range of forms. W i t h reference to the 
architecture of the c a p i t u l u m a n d the presence or absence of a stalk, comments o n 
selected specimens are g iven be low. 

http://19.xii.1992
http://12.iii.1996
http://10.vii.1993


Benayahu et al. A case study of variation in Sinularia. Zool. Verh. Leiden 323 (1998) 289 

R M N H C o e l . 23958: short stalk a n d spreading c a p i t u l u m (fig. 9). 
R M N H C o e l . 23958): short stalk a n d c a p i t u l u m d i v i d e d into several flat leaves, 

that part ly overlap each other (fig. 10). 
R M N H C o e l . 23968: short stalk and d i v i d e d c a p i t u l u m but the margins curve 

i n w a r d s (fig. 11). 
R M N H C o e l . 23955: l o n g stalk a n d cup-shaped c a p i t u l u m w i t h flattened lobes 

a r o u n d the m a r g i n (fig. 12). 
R M N H C o e l . 23971: very l o n g stalk a n d w i t h a c a p i t u l u m consist ing of folds o r i g i 

nat ing f r o m the m a r g i n a n d directed i n w a r d s (fig. 14). 
R M N H C o e l . 23953: three smal l colonies w i t h l o n g stalk a n d lobes u p to 15 m m 

long, most ly situated a r o u n d the m a r g i n (fig. 13). 

The above ment ioned specimens s h o w a range f r o m flat to strongly in fo lded 
cap i tu lum. Their stalk shows l o n g i t u d i n a l furrows , w h i c h m a y indicate var ious pro
gressive degrees of colony f ission. 

Z M T A U C o . 27856: w i t h o u t a stalk, and possessing a cup-shaped c a p i t u l u m pro
v i d e d w i t h smal l elevations and a s l ight ly i n f o l d e d m a r g i n (fig. 15). 

Z M T A U C o . 27884: part of a colony w i t h o u t a stalk, and possessing a n almost flat 
c a p i t u l u m p r o v i d e d w i t h smal l elevations a n d a m a r g i n w i t h l o w ridges directed 
i n w a r d s (fig. 16). 

Z M T A U C o . 27803: part of a colony w i t h o u t a stalk, a n d possessing a flat capitu
l u m w i t h smal l lobes (fig. 17). 

Z M T A U C o . 27827: part of a colony w i t h o u t a stalk, and possessing a cup-shaped 
c a p i t u l u m w i t h smal l lobes of about a few m m h i g h a n d a s l ight ly i n f o l d e d m a r g i n 
(fig. 19). 

Z M T A U C o . 27832: part of a colony w i t h flat c a p i t u l u m w i t h distinct lobes of u p 
to about 10 m m long . The m a r g i n shows ridges directed i n w a r d s (see arrow) (fig. 18). 

Z M T A U C o . 27834: w i t h o u t a stalk, a n d possessing a cup-shaped c a p i t u l u m w i t h 
the m a r g i n fo lded i n w a r d s (fig. 20). 

These specimens are a l l encrusting. Some have a cup- l ike cap i tu lum, a n d some 
are lobate. F r o m observations i n the f ie ld w e k n o w that some colonies of this g r o w t h 
f o r m m a y reach a diameter of more than 1 m . 

Z M T A U C o . 27807: part of a colony w i t h short stalk, a n d lobes u p to 15 m m long, 
m a r g i n on ly part ly fo lded i n w a r d s (fig. 21). 

Z M T A U C o . 27844: short stalk, a n d lobes u p to 15 m m long, some of w h i c h are 
d i v i d e d (fig. 22). 

R M N H C o e l . 23956: short stalk, lobes u p to 10 m m long, a n d m a r g i n fo lded 
i n w a r d s (fig. 23). 

R M N H C o e l . 23972: part of a colony w i t h a short stalk, a n d lobes u p to 25 m m 
long, of w h i c h several have a few short lobules (fig. 24). 

These last four specimens have a stalk a n d lobes. 
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Fig. 9. Sinularia brassica May, 1898; R M N H Coel. 23958; a, side view; b, view from above. Scale 1 cm. 

Fig. 10. Sinularia brassica May, 1898; R M N H Coel. 23958; a, side view; b, view from above. Scale 1 cm. 
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Fig. 11. Sinularia brassica May, 1898; R M N H Coel. 23968; a, side view; b, view from above. Scale 1 cm. 

Fig. 12. Sinularia brassica May, 1898; R M N H Coel. 23955; a, side views; b, view from above. Scale 1 cm. 

Fig. 13. Sinularia brassica May, 1898; R M N H Coel. 23953; side views. Scale 1 cm. 
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Fig. 14. Sinularia brassica May, 1898; R M N H Coel. 23971; a, side views; b, views from above. Scale 1 cm. 

Fig. 15. Sinularia brassica May, 1898; Z M T A U 27856; view from above. Scale 1 cm. 
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Fig. 16. Sinularia brassica May, 1898; Z M T A U 27884; view from above. Scale 1 cm. 

Fig. 17. Sinularia brassica May, 1898; Z M T A U 27803; view from above. Scale 1 cm. 
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Fig. 18. Sinularia brassica May, 1898; Z M T A U 27832; view from above; arrow indicates ridges directed 
inwards. Scale 1 cm. 
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Fig. 19. Sinularia brassica May, 1898; Z M T A U 27827; view from above. Scale 1 cm. 

Fig. 20. Sinularia brassica May, 1898; Z M T A U 27834; view from above. Scale 1 cm. 
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Fig. 21. Sinularia brassica May, 1898; Z M T A U 27807; a, view from above; b, side view. Scale 1 cm. 

Fig. 22. Sinularia brassica May, 1898; Z M T A U 27844; side view. Scale 1 cm. 
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Fig. 23. Sinularia brassica May, 1898; R M N H Coel. 23956; a, view from above; b, side view. Scale 1 cm. 

Fig. 24. Sinularia brassica May, 1898; R M N H Coel. 23972; a, view from above; b, side view. Scale 1 cm. 
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Sclerites 

Examinaton of the sclerites of the addi t iona l material s h o w e d that most var ia t ion 
is present i n the p o l y p rods a n d the clubs of the surface layer of the c a p i t u l u m . There
fore, o n l y these t w o types of sclerites are compared a n d depicted. 

R M N H C o e l . 23958 (fig. 9): p o l y p s w i t h rods, 0.03-0.11 m m long , 0.01-0.03 m m 
w i d e (fig. 26a); clubs of surface layer of disc 0.08-0.16 m m long , 0.04-0.10 m m w i d e 
(fig. 25c). C o m p a r e d w i t h the above described type material the clubs are rather 
smal l , but the heads are w e l l developed. 

R M N H C o e l . 23958 (fig. 10); R M N H C o e l . 23968: have somewhat s imi lar sclerites, 
a l though the heads of the clubs are s l ightly more developed. 

R M N H C o e l . 23955: the p o l y p s show rods as w e l l as scales (fig. 26b). The clubs 
are u p to 0.20 m m l o n g and u p to 0.12 m m w i d e . The heads of the clubs are more 
developed than i n the preceeding specimens (fig. 26c). 

R M N H C o e l . 23971: p o l y p s w i t h rods o n l y (fig. 27b). C l u b s w i t h extremely w e l l 
developed heads, u p to 0.20 m m l o n g a n d u p to 0.15 m m w i d e (figs 26d, 27a). 

R M N H C o e l . 23953: p o l y p s w i t h almost smooth scales (fig. 27c). C l u b s u p to 0.20 
m m long, u p to 0.09 m m w i d e . The heads of m a n y clubs are compressed (fig. 27d). 

Z M T A U C o . 27856; Z M T A U C o . 27884; Z M T A U C o . 27803; Z M T A U C o . 27827; 
Z M T A U C o . 27832; Z M T A U C o . 27834: a l l s h o w little var ia ton i n p o l y p sclerites a n d 
clubs of the surface layer (fig. 28a-b, d). 

Z M T A U C o . 27807; Z M T A U 27844: sclerites s imi lar to the above ment ioned group 
(fig. 28c, e). 

R M N H C o e l . 23956: shows sclerites s imi lar to those of R M N H C o e l . 23971. 
R M N H C o e l . 23972 shows the same almost smooth rods as R M N H C o e l . 23953 

(fig. 29a), the clubs look l ike R M N H C o e l . 23958. 

In a l l other specimens examined the sclerites fa l l entirely i n the range ment ioned 
above, except for specimen Y14 of the M a r i n e Biotechnology Institute C o . , Japan. This 
specimen w i t h a short stalk a n d a flat cup shaped cap i tu lum, w i t h s l ight ly i n f o l d e d 
margins , shows clubs w i t h extremely rudimentary heads (fig. 29b). 

Discussion 

A l m o s t a l l species of zooxanthellate scleractinian corals d i sp lay a w i d e range of 
m orpholog ica l var ia t ion (Veron, 1995). In our experience a s imi lar magni tude of v a r i 
at ion exists i n m a n y octocorals i n general, a n d i n var ious Sinularia species i n part icu
lar. This explains the confusion i n the taxonomie literature dea l ing w i t h the t w o 
species (see Introduction). 

It seems clear that, before Verseveldt 's examinat ion of the holotype of S. brassica 
i n 1980, its s imi lar i ty to S. dura was unrecognised. Pr ior to this, Verseveldt a n d other 
researchers seemed to accept the assigning of colonies w i t h t w o extreme m o r p h o l o 
gies to S. dura, except for T i x i e r - D u r i v a u l t (1951) w h o , w i t h very little evidence, p r o -



Fig. 25. Sinularia brassica, May, 1898; a, anthocodial sclerites of the holotype of S. brassica (ZMH C 
2511); b, anthocodial sclerites of the lectotype of S. dura (ΒΜΝΗ 1962.7.20.lOOA); c, clubs of surface 
layer of capitulum of R M N H Coel. 23958. Scale 0.10 mm. 
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Fig. 26. Sinularia brassica, May, 1898; a, anthocodial sclerites of R M N H Coel. 23958; b, anthocodial scle
rites of R M N H Coel. 23955; c, clubs of surface layer of capitulum of R M N H Coel. 23955; d, clubs of 
surface layer of capitulum of R M N H Coel. 23971. Scale 0.10 mm. 
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Fig. 27. Sinularia brassica, May, 1898; a, clubs of surface layer of capitulum of R M N H Coel. 23971; b, 
anthocodial sclerites of R M N H Coel. 23971; c, anthocodial sclerites of R M N H Coel. 23953; d, clubs of 
surface layer of capitulum of R M N H Coel. 23953. Scale 0.10 mm. 
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Fig. 28. Sinularia brassica, May, 1898; a, clubs of surface layer of capitulum of Z M T A U 27803; b, clubs of 
surface layer of capitulum of Z M T A U 27827; c, clubs of surface layer of capitulum of Z M T A U 27807; d, 
anthocodial sclerites of Z M T A U 27827; e, anthocodial sclerites of Z M T A U 27807. Scale 0.10 mm. 



Fig. 29. Sinularia brassica, May, 1898; a, anthocodial sclerites of R M N H Coel. 23972 27807; b, clubs of 
surface layer of capitulum of specimen Y14 of the Marine Biotechnology Institute Co., Japan. Scale 
0.10 mm. 
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posed that they represented different species; neither of w h i c h was S. brassica. 
Verseveldt reversed his o p i n i o n o n the subject i n 1980, but his treatment of the 

p r o b l e m was inconsistent. W h e n he b o r r o w e d three of Pratt's syntypes f r o m the 
B M N H i n 1974, he d i d not designate a lectotype. H o w e v e r , the o n l y specimen that he 
described i n detail , i n c l u d i n g sclerite i l lustrations, was the lobate specimen ( B M N H 
1962.7.20.100A). It was also to this specimen that he attributed Pratt's sclerite figures. 
Yet, i n 1980, u p o n discover ing that S dura h a d the same sort of sclerites as S. brassica, 
he chose to label S. dura as a cup-shaped, not a lobate, species. A t the same time he 
erroneously diagnosed the convoluted funnel- l ike holotype of S. brassica as be ing 
lobate, despite M a y ' s descr ipt ion of the c a p i t u l u m ("Die Scheibe ist i m al lgemeinen 
v o n ell iptischer F o r m , f lach u n d bis i n die M i t t e viel fach gefalted"). C u r i o u s l y , i n his 
discussion about the similarit ies between these t w o species, Verseveldt stated that 
"the spiculat ion [of S. brassica] completely agrees w i t h that of S. dura . . . . a n d the most 
plausible inference w o u l d be to call M a y ' s specimen S. dura. But this is impossible 
since M a y ' s specific name brassica is the earlier name and thus has p r i o r i t y ! " . Surely, 
the most plausible inference w o u l d have been to call Pratt's specimens S. brassica. 
Nevertheless, stating that "so m a n y distinct lobate and cup-shaped specimens have 
been f o u n d " , Verseveldt decided to assign each f o r m to a separate species rather than 
merg ing them. 

O b v i o u s l y Verseveldt was of the o p i n i o n that the specimens to w h i c h he was 
referring fel l into two distinct morpholog ica l categories. The p r o b l e m of identi ty aris
es w h e n colonies are encountered w i t h morphologies that fa l l between these t w o cat
egories. Fortunately w e have been able to examine a considerable number of speci
mens cover ing a large variety of g r o w t h forms ranging through capitula w h i c h are 
encrusting and flat, stalked and flat, encrusting and cup-shaped, stalked and cup-
shaped, encrusting and lobate, and stalked and lobate. Several of the examined 
colonies s h o w var ious degrees of marg ina l f o l d i n g (figs 14-16, 18-20). Such fo lded 
margins appear i n both encrusting and stalked colonies w h i c h s h o w var ious degrees 
of lobulat ion. W e f o u n d a range f r o m smal l surface elevations to distinct lobes (figs 
15-18), a n d the latter (lobes of about 10 m m l o n g and more) appear i n both encrusting 
and stalked colonies (figs 18, 21-24). Because a range of forms f r o m absence of lobes 
through smal l surface elevations to distinct lobes was observed, w e see no possible 
w a y to separate ' lobate' colonies f r o m the rest. 

A n o t h e r variable feature is that some colonies s h o w very prominent , cal icular- l ike 
m o u n d s s u r r o u n d i n g the p o l y p opening . There are no specialised sclerites i n these 
elevations w h i c h are just coenenchymal swel l ings, a n d their occurrence does not cor
relate w i t h any distinct g r o w t h f o r m . 

The composi t ion and architecture of the sclerites of the t w o p r i m a r y types are 
essentially the same. There are, however some m i n o r differences. The few double 
heads present i n the surface of the stalk of S. brassica are miss ing i n S. dura, a n d i n the 
surface layer of the c a p i t u l u m of S. dura the clubs and spindles are smaller: u p to 0.19 
m m versus u p to 0.27 m m l o n g for the clubs; u p to 0.20 m m versus u p to 0.27 m m 
l o n g for the spindles. Furthermore, S. dura has m u c h larger internal spindles i n the 
stalk; u p to 8.10 m m versus u p to 3.75 m m long. H o w e v e r , Verseveldt (1974) already 
ment ioned that the spindles i n the interior of the t w o other syntypes of S. dura were 
of intermediate size; u p to 5.40 m m a n d u p to 5.60 m m long . F ina l ly , the p o l y p s of the 
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holotype of S. brassica contain scales as w e l l as rods (fig. 25a) w h i l e the S. dura lecto
type has o n l y rods (fig. 25b). O u r examinat ion of the sclerites of the addi t iona l materi 
al , however , indicates that sclerite architecture a n d composi t ion is somewhat v a r i 
able, a n d does not correlate w i t h colonial m o r p h o l o g y . 

W e f o u n d most var ia t ion i n the rods of the p o l y p s a n d the clubs of the surface 
layer of the c a p i t u l u m of the colonies. This var ia t ion is related w i t h the collection site. 
For instance a l l S - A f r i c a n material s h o w e d little var ia t ion (fig. 28). R M N H C o e l . 23958 
(fig. 9), R M N H C o e l . 23958 (fig. 10), R M N H C o e l . 23968, a l l f r o m S-Sulawesi , also 
s h o w e d little var ia t ion (figs 25c, 26). But the differences between the S - A f r i c a n and 
the Sulawesi material are considerable. H o w e v e r , this is not a general rule as R M N H 
C o e l . 23971, f r o m Sulawesi , h a d s imi lar sclerites as R M N H C o e l . 23956, f r o m the C h a -
gos A r c h i p e l a g o . 

There are a few p u z z l i n g observations related to colonial f o r m that s h o u l d be 
ment ioned i n the context of this s tudy. In our experience colonies w i t h a cup- l ike 
cap i tu lum, w h i c h can be more or less flat w h e n alive, seem to remain rather smal l 
(few c m i n diameter), and tend to g r o w o n vertical surfaces or under smal l over
hangs, or i n the open w h e n i n deep water. A l s o , they often g r o w closely grouped 
together. A l t h o u g h it is extremely r i sky to ident i fy species f r o m underwater pictures, 
w e feel relatively confident that such groups appear i n the f o l l o w i n g p u b l i s h e d pho
tographs: Tomascik et a l . (1997: colour plate 8.2); Schumacher & Hinterk i rcher (1996: 
51); C o l i n & A r n e s o n (1995: 83, f ig 308; ident i f ied as S. frondosa); a n d Erhardt & 
Moosle i tner (1995: 226). 

Lobate colonies, o n the other h a n d , seem to g r o w i n relatively shal low, open, flat 
reef habitats, and become m u c h larger than the colonies w i t h a cup- l ike c a p i t u l u m 
(see S p r u n g & Delbeek, 1997: 213, centre). O d d l y , it seems that smal l lobate colonies 
are se ldom observed; our f ig . 30e shows a possible juvenile colony of this form, and 
t w o others are s h o w n b y S p r u n g & Delbeek (1997: 213) a n d Erhardt & Moosle i tner 
(1995: 228; as Sinularia spec) . It is u n l i k e l y that the smal l flat colonies represent juve
nile forms of the large lobate ones. First, aggregated smal l , flat colonies are u n l i k e l y to 
be able to g r o w large a n d develop lobes because of space l imi ta t ion . Second, w e have 
never observed smal l flat juvenile colonies i n the ne ighbourhood of the large lobate 
colonies. The si tuation of juveniles aggregated together w i t h adult colonies is often 
observed i n other species of Sinularia. 

A further point of interest is that i n l i v i n g colonies w i t h a flat g r o w t h f o r m , it is 
v i r tua l ly a lways possible to see the large coenenchymal sclerites through the surface 
of the c a p i t u l u m (fig. 30f), but, i n the large, lobate colonies such an occurrence is rare. 
It does happen, however , as noted b y us under water, and also s h o w n b y S p r u n g & 
Delbeek (1997: 213, centre) and f ig . 30e. 

A possible explanat ion for the var ia t ion i n colony m o r p h o l o g y of the s tudied 
specimens c o u l d be that colonies adopt lobe p r o d u c t i o n and a faster g r o w t h rate i n 
response to an increase of available l ight. Some evidence f r o m a q u a r i u m observations 
supports this idea. W e have examined samples a n d seen photographs of healthy 
specimens kept i n aquaria by Jul ian S p r u n g that exhibit g r o w t h of lobes i n colony 
portions that extend into areas of increased i l l u m i n a t i o n . W e s h o u l d ment ion, h o w e v 
er, that S p r u n g & Delbeek (1997) considered that there are possibly t w o different 
species i n v o l v e d here w i t h over - lapping g r o w t h forms; one that responded to an 
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Fig. 30. Sinularia brassica; photographs of living specimens; a-d, from Sodwana Bay, South Africa; e, 
OCDN-4388F, Coral Reef Research Foundation, Palau; f, from Palau. 
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increase i n i l l u m i n a t i o n b y p r o d u c i n g lobes over most of the u p p e r surface, a n d one 
that responds b y p r o d u c i n g lobes most ly at the per iphery. Therefore, it is indeed pos
sible that environment-correlated var ia t ion i n g r o w t h i n Sinularia has l ed to eco-
morphs (see V e r o n , 1995: 269) w h i c h are l i n k e d b y a c o n t i n u u m of g r o w t h forms s i m 
ilar to what has been suggested for some scleractinian corals. In addi t ion , but not less 
i n t r i g u i n g is the possibi l i ty that part of this var ia t ion is the result of cross-ferti l ization 
w i t h i n s ib l ing species (Szmant et a l , 1997; W i l l i s et al . , 1997). Awareness of such a 
var iat ion requires examinat ion of series of specimens f r o m the entire dis tr ibut ional 
range of a g i v e n taxon. N o doubt that the issue of species separation i n a s i tuation as 
described i n the present s tudy awaits future w o r k , that w i l l reveal other possible 
boundaries than based o n morpholog ica l taxonomie characters. 

Other photographs of l i v i n g specimens w e believe to be relevant to this s tudy are: 
Fossa & N i l s e n (1995: 174, S. dura; 176, S. brassica); Gos l iner et a l . (1996: 37); and 
S p r u n g & Delbeek (1997: 212). 

C o n c l u s i o n 

W i t h o u t any w a y of d i s t inguish ing distinct morpholog ica l boundaries w i t h i n the 
material at h a n d , the most practical so lut ion proposed here is to regard Sinularia dura 
(Pratt, 1903) a junior subjective s y n o n y m of Sinularia brassica M a y , 1898. Clear ly , more 
w o r k is needed to ver i fy possible ecological or genetic isolat ion a m o n g the range of 
colony morphologies described i n this s tudy. Such data m a y either indicate that w e 
are deal ing w i t h a h i g h l y variable species or perhaps a s imi lar s i tuation to that 
encountered i n Platygyra o n the Great Barrier Reef (Mi l l e r & Babcock, 1997; M i l l e r & 
Benzie, 1997) where genetic comparisons s h o w e d no differentiation between a group 
of morphospecies w h i c h interbreed. 

A t present, such a w i d e var ia t ion i n colonial f o r m a m o n g soft corals is best recog
n i z e d i n the genus Sinularia; perhaps it is indicat ive of further species-concept prob
lems to be encountered i n this group. Unfortunate ly , s imi lar cases m a y be more d i f f i 
cult to perceive, as few species have such dist inctive spiculat ion as the t w o n o m i n a l 
taxa considered here. 
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