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Resumo

Cifístomas solitários de cifozoários da ordem Coronatae foram triados a partir de amostras coletadas em 12 estações 
oceanográficas do projeto Revizee-Score Sul/Bentos na costa brasileira. Foram encontrados 201 espécimes, entre as 
profundidades de 133-808 m, crescendo sobre corais pétreos. Estes cifístomas foram identificados nas famílias 
Nausithoidae (186) e Atorellidae (15) com base na morfologia externa dos tubos peridérmicos. O número e forma dos 
espinhos internos, e presença de dentes de segunda ordem em alguns espinhos, sugere que os pólipos sejam separados em 
quatro tipos, dois deles identificados como Nausithoe Kölliker, 1853 e outros dois como Atorella Vanhöffen, 1902. 
Estefanocifístomas vivos deveriam ser coletados e cultivados para melhor esclarecer a taxonomia destes cifozoários.
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Abstract

Solitary scyphistomae of the scyphozoan order Coronatae were sorted from samples collected at 12 oceanographic stations 
of the Revizee-Score Sul/Bentos project along the Brazilian coast.  The 201 specimens were found, at depths between 133-
808 m, growing on stony corals. These scyphistomae were assigned to the families Nausithoidae (186) and Atorellidae (15) 
based on the outer morphology of the periderm tubes. The number and shape of the cusps, and the presence of second order 
teeth in some of them, suggests that the polyps should be split into four types, two of them assigned to Nausithoe Kölliker, 
1853 and two others to Atorella Vanhöffen, 1902. Living stephanoscyphistomae should be collected and reared to further 
resolve the taxonomy of these scyphozoans.
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Introduction
Coronatae have been hypothesized to be a basal 

group of the Scyphozoa (Werner, 1973). Fossil Conulariida 
and Byroniida, either close relatives or perhaps the 
ancestors of recent coronates, are known from the 
Cambrian (Scrutton, 1979). Life-cycle studies of this 
metagenetic cnidarian group have led to recognition of 
characters that may support phylogenetic analyses within 
the group, and suggest the events leading to speciation in 
the group.

Only three species of coronate polyps are 
described for the Brazilian fauna: Stephanoscyphistoma 
corniformis (Komai, 1936) by Silveira and Morandini 
(1996), Linuche unguiculata (Swartz, 1788) by Silveira 
and Morandini (1998), and Nausithoe aurea Silveira and 
Morandini, 1997. In this paper the periderm tubes of 
coronate polyps (= stephanoscyphistomae) collected off 
the Brazilian coast are described and at least four types 
(probably separate species) are new to the Brazilian fauna.

The relationships of these western South Atlantic 
forms to known species are discussed especially in 
comparison with those distributed on the eastern coasts of 
the North Atlantic and the Mediterranean. 

Material and methods
Samples of benthic fauna were collected during 

two cruises of the oceanographic ship Prof. W. Besnard for 
the REVIZEE ("Score Sul, Bentos") project. The cruises 
were based on lines perpendicular to the coast (radials), 
with approximately 20 nautical miles in between. On each 
cruise 4-10 radials and 15-32 oceanographic stations were 
marked. The polyps were sorted among a large number of 
different substrates by MSc Alberto Lindner, a trained 
zoologist in Cnidaria groups. All samples of coronate 
polyps were attached to the calcareous skeletons of stony 
corals (Scleractinia), and were preserved in 70 % alcohol. 
The available oceanographic data are provided in Tab. 1. 

Selected voucher specimens of these various 
morphotypes have been deposited in the collection of the 
"Museu Nacional da Universidade Federal do Rio de 
Janeiro (MNRJ)". Nausithoe: MNRJ 4179  4182, ten 
polyps, from a depth of 147 to 417 m; Atorella: MNRJ 
4183, two polyps, from a depth of 417 m.Measurements of 
all tubes were taken according to Jarms (1991). Length and 
diameter were measured, and the Formquotient (FQ), the 
ratio between diameter and length, calculated only for 
complete undisturbed tubes  i.e. with no significant injury 
observed. The number of transverse rings per 0.4 mm was 
counted in straight parts of the tubes to quantify the outer 
structure.

Selected periderm tubes of the different types 
were washed in distilled water. Just above each ring of the 
internal cusps, the tubes were  cut. The pieces were cleaned 
of tissue and glued on slides for electron microscopy. After 
being sputtered with gold they were examined using a 
scanning electron microscope at the Zoological 
Department of the University of Hamburg.

Results
The outer structures of the examined tubes, 

namely the rugae on the surface, are different indicating the 
presence of several groups (Figs 1, 2 and 3). Parts of 
straight growth (Fig. 1)  in the first group (genus Atorella) 
have a narrow (about 8-16 rings per 0.4mm) but prominent 
pattern of horizontal rings with small nearly regular 
vertical chambers. In the second group (genus Nausithoe), 
the outer structure is characterized by the greater distance 
of the horizontal rings (about 2-3 per 0.4mm), and the 
rounded, more irregular, vertical structures. However there 
are two types in this group: one with prominent rings with 
sharp edges (Fig. 2) and the other with smooth rings (Fig. 
3).

Transverse sections of the tubes, just above the 
whorls of the internal cusps, show further differences, thus 
possibly indicating separate types within groups. The 
number of cusps per whorl, at least in the upper ones, in the 
examined tubes of genus Nausithoe is 8 (Fig. 4) or 16 (Fig. 
5). The cusps themselves differ in shape. Their margin can 
be more or less smooth or with lateral teeth. There is a 
gradient from thorny to smooth from the base to the top of 
the tube (Plate 1 and 2). Teeth of a second order on the 
upper or under side of cusps are either present or absent in 
the basal whorls of the genus Atorella (Plate 3).

Table 2 is a combination of new data and available 
data from previous works for systematic studies on 
coronate polyps.

Discussion
Within the order Coronatae, polyps are described 

from the families Linuchidae, Nausithoidae and 
Atorellidae (Jarms, 1997). Periphyllidae have direct 
development without polyps (Jarms et al., 1999). Ripe eggs 
in the Periphyllidae, Paraphyllinidae, and Atollidae are 
roughly ten times larger than in other scyphozoan medusae 
(Morandini and Silveira, 2001, and unpublished data), due 
to the amount of yolk. We presume that the deep sea 
families Atollidae and Paraphyllinidae also lack a polyp 
generation as in the Periphyllidae. The polyps of the 
Linuchidae are colonial (Werner, 1979; Silveira and 
M o r a n d i n i ,  1 9 9 8 ) .  T h u s ,  t h e  c o l l e c t e d  
stephanoscyphistomae belong to the families Nausithoidae 
or Atorellidae.

The outer structure of the periderm tube is 
characteristic of and useful for identification of the 
families. In Atorella the horizontal rings are narrower, and 
the vertical structures are clearly to be seen (Fig. 1). This is 
confirmed by rearing experiments characterizing the life 
cycles of nine solitary Nausithoe species and three Atorella 
species (Jarms, 1997, 2001).

Useful characters to distinguish species are found 
in the cusps, although there are intraspecific variations and 
changes in shape from base to top of the same tube (Plate 1) 
(compare Jarms, 1990 plates I, II, IV, V, VI). Up to now all 
Atorella have 8 cusps per whorl (Tab. 2). As second order 
cusps in the Nausithoidae are exclusive, and therefore 
specific for N. werneri (Table 2), we conclude that they 
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may also be specific in the family Atorellidae. Therefore 
we believe the two Atorella types to be different species, 
and their measurements are very close to the undescribed 
species from the NE Atlantic (Tab. 2). Without knowing the 
life cycle, we cannot determine which species they may be 
or whether they are undescribed.  We know of five species 
of the genus Atorella. The life cycle of A. vanhoeffeni 
Bigelow, 1909 is known (Werner, 1966) as well as that of A. 
japonica Kawaguti and Matsuno, 1981. Three species are 
described only from their medusae: A. arcturi Bigelow, 
1928 from the tropical Pacific, A. subglobosa Vanhöffen, 
1902 from the east coast of Africa, and also collected west 
of the Canary Islands, the Atlantic Ocean (Ranson, 1945), 
and A. octogonos Mills et al., 1987 from the Bahamas, the 
Atlantic Ocean. The undescribed Atorella polyps in the 
first author´s laboratory were also collected from the 
Atlantic Ocean, off the coast of Morocco. They had already 
strobilated but we have not yet succeeded in raising them to 
mature medusae. Accordingly, we are uncertain whether 
they are the polyps of previously described medusae. The 
same problem exists with the polyps of the REVIZEE-
collection.

The ranges of the Formquotients of Nausithoe 
species vary between the slender N. thieli and 
Thecoscyphus zibrowii, the thickest species (Table 2). The 
two Nausithoe groups in this work (8 and 16 cusps) are 
close together in the FQ 2mm, similar to N. marginata, and 
in the FQ 5mm close to the values for N. marginata and N. 
aurea. Species identification only by these figures is 
impossible. The number of cusps in Nausithoe can vary 
from base to top but with constant differences in the species 
(Jarms, 1991). In our material we inspected the upper 
whorls as far as they can be seen without dissection. Only 
some specimens of each group were cut (Plate 1). Eight 
(Fig. 4) or 16 (Fig. 5) teeth in the terminal whorls are stable 
characters. Thus, we can define at least two different 
species in the Nausithoe material. The tubes with 16 cusps 
are assigned to a known species, and those with 8 cusps to 
an undescribed species. The similarity of the collected 16-
cusp polyps to N. aurea is also suggested by the FQ 5mm 
(Table 2). Nevertheless, behind the 16- as well as the 8-
cusp tubes more than one species may be concealed.

The species Nausithoe aurea is closely related to 
the species N. maculata from the eastern Atlantic Ocean, 
and to N. planulophora from the Mediterranean, for 
besides the 16 cusps, they also possess another shared 
character of the soft body usually visible in living 
specimens: white spots between the tentacle bases. The 
grouping of these species is confirmed by cladistic analysis 
using 44 characters (Jarms, in prep.). Possibly the other 
collected Brazilian types may have closely related species 
in the North-East Atlantic Ocean, which could lead to a 
novel distribution. Only the cultivation of living specimens 
can help to answer these questions.

The sorted-out specimens with prominent rings, 
marked with a “*” in Table 1 and measured separately in 
Table 2, are not clearly separate from the other Nausithoe 
specimens with 16 cusps per upper whorl, by their 

Formquotient. In our cultured material of Nausithoe aurea 
we found tubes with normal outer structures and with 
prominent rings as well. 

Among the collected stephanoscyphistomae there 
were some remarkable dark specimens that could be 
regarded as different types. The problem of dark tubes has 
already been discussed by Kramp (1959). Although Kramp 
could not classify the polyps in terms of species, he found a 
correlation of total length and number of whorls of cusps 
inside the tubes with the dark colour. The same darkness 
and length phenomenon is to be seen in the polyps of the 
species Nausithoe eumedusoides (Werner, 1974).

As only preserved stephanoscyphistomae were 
studied we are not able to determine species. But there are 
certain similarities with identified coronate polyps from 
the East Atlantic. So, it is necessary to collect live material 
to elucidate the respective life cycles. The results could 
provide further characters for phylogeny of the group and 
useful information about distribution, such as we have for 
the species group N. maculata, N. aurea, and N. 
Planulophora.
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Fig. 1. Atorella left side and Nausithoe. right side: outer structure of the tube

Fig. 2. Nausithoe type 1: a, outer structure of the tube with 5 rings; b, enlarged area (white box) from a.

Fig. 3. Nausithoe type 2: a, outer structure of the tube with 4 rings; b, enlarged area (white box) from a.

100mm
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Fig. 4. Nausithoe type 3 whorl with 8 teeth.

Fig. 5. Nausithoe type 1 or 2, whorl with 16 teeth.
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Plate 1.   Nausithoe  type 1 successive row of whorls of internal cusps from base to top.
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Plate 2.  Atorella type 1 successive row of whorls of internal cusps from base to top.
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Plate 3.  Comparison of 1, 3, 4 whorls of internal cusps of a specimen of Atorella type 1 (left column) and Atorella 
type 2 (right column) respectively.
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Station radial Sampler Date Depth  nº of specimens Lat. Long. Pressure Temp  Salinity  Density 

    (m)    (ºC) (‰)  

6650 Pilot Van Veen (1)  15.Dec.97 417 10 Atorella 57 Nausithoe 
23 Nausithoe* 

25º57.39’S  45º34.25’W     

6661 1 dredge (7, 2) 09.Jan.98 147 37 Nausithoe 24º07.637’S  45º51.895’W     

6665 2 BTG (2) 10.Jan.98 258 3 Atorella, 30 Nausithoe 24º20.844’S  44º09.913’W 260.86 13.0971 35.2129 26.5389 

6666 2 beam trawl 10.Jan.98 163 19 Nausithoe 24º17.129’S  44º12.179’W 157.89 14.2420 35.3969 26.4433 

6671 3 Van Veen (3)  11.Jan.98 260 4 Nausithoe 24º32.091’S  44º27.045’W 258.90 13.56 35.32 26.52 

6673 3 dredge (2) 11.Jan.98 133 1 Nausithoe 24º17.939’S  44º35.983’W 135.33 13.52 35.29 26.51 

6676 4 dredge (2) 13.Jan.98 153 2 pieces 24º49.699’S  44º44.965’W 147.10 16.58 35.75 26.19 

6679 5 Dredge (2), BTG (2) 12.Jan.98 808 2 Atorella, 1 Nausithoe 25º18.874’S  44º52.516’W     

6680 5 Box corer (2) 12.Jan.98 258 2 Nausithoe 25º15.064’S  44º52.865’W 229.48 14.719 35.446 26.378 

6685 6 Van Veen (2)  13.Jan.98 282 1 piece 25º41.827’S  45º11.686’W 272.63 14.079 35.384 26.468 

6686 6 dredge 13.Jan.98 153 2 Nausithoe 25º36.988’S  45º13.571’W 159.85 14.95 35.47 26.35 

6693 10 BTG (2) dredge 19.Jan.98 430 11 Nausithoe 26º41.273’S  46º27.005’W 374.614 11.491 34.9985 26.6846 
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Table 1. Stephanoscyphistomae collected during part of the REVIZEE campaigns. Blank spaces in the table 
represent unavailable data. *Polyps with prominent ring structures.
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Species/ type FQ 2mm 
n        mv       s  

FQ 5mm 
n        mv       s  

n 
whorls 

cusps 
whorl 

cusps 
2.order 

rings 
per 

0.4mm 

Nausithoe type 3 15   0.146   
0.026 

12   0.097   
0.015 

5-10 8  4-5 

Nausithoe all 
type 1 - prominent 

rings 
type 2 - normal rings 

41   0.147   
0.022 

15   0.153   
0.025 

26   0.143   
0.020 

32   0.099   
0.024 

11   0.110   
0.030 

21   0.094   
0.017 

4-11 
4-11 
4-11 

16  4-5 
4-5 
4-5 

***Nausithoe aurea 25   0.195   
0.032  

12   0.110   
0.025 

3-7 16  4-5 

*Nausithoe maculata 10   0.177   
0.033 

10   0.135   
0.002 

6-8 16  4-5 

*Nausithoe 
planulophora 

10   0.193   
0.025 

10   0.132   
0.018 

5-7 8,16  3-5 

*Nausithoe 
marginata 

(laboratory reared) 

5     0.142   
0.015 

8     0.154   
0.010 

5     0.096   
0.013 

8     0.106   
0.003 

5-10 
5-10 

8 
8 

 3-4 
3-4 

*Nausithoe werneri 14   0.163   
0.022 

14   0.117   
0.015 

6-11 8 present 2-3 

*Nausithoe thieli 9     0.088   
0.017 

9     0.065   
0.006 

1-7 2,4,8  5-8 

**Thecoscyphus 
zibrowii 

44   0.370   
0.037 

44   0.244   
0.030 

   2-3 

Atorella vanhoeffeni 10   0.502   
0.127 

10   0.253   
0.035 

2-4 8  2-5 

Atorella sp NE 
Atlantic 

2     0.165   
0.021 

2     0.130   
0.031 

2-3 8  3-4 

Atorella type 1 10   0.168   
0.017  

6     0.128   
0.013 

6-9 8  5-6 

Atorella type 2   6-9 8 present 10-16 

 

Table 2. Measurements of collected, complete, undisturbed Brazilian stephanoscyphistomae (Revizee types) and from 
other cultured species: *Jarms (1988), **Sötje (1998) ***Silveira & Morandini (1997), FQ: Formquotient the ratio 
between diameter and length, [in Atorella for both types together]; n: number of polyps, mv: mean value, s: standard 

deviation.
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