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Agustín Garese, Stella García-Matucheski, Fabián H. Acuña, and Claudia Muniain (2012) Feeding behavior 
of Spurilla sp. (Mollusca: Opisthobranchia) with a description of the kleptocnidae sequestered from its sea 
anemone prey.  Zoological Studies 51(7): 905-912.  Cnidocysts are sequestered from cnidarian prey by aeolid 
nudibranchs and stored in the tips of their appendages (cerata).  The kleptocnidae of 11 specimens of Spurilla 
sp. are described in detail.  The types and relative abundances of prey cnidocysts in nudibranch cerata were 
highly variable, suggesting exclusive anemone consumption.  Spirocysts and several types of microbasic 
p-mastigophores, microbasic b-mastigophores, and basitrichs were found in external and internal tissues of 
sea anemone prey.  This is the 1st report of predation of aeolid Spurilla sp. on the sea anemones Antholoba 
achates, Metridium senile lobatum, and Parabunodactis imperfecta from the rocky intertidal of Patagonia 
(Chubut Province, Argentina) and on Anthothoe chilensis and Tricnidactis errans at Mar del Plata (Buenos Aires 
Province, Argentina).  Photographs and digital videos of aeolidacean feeding behavior were recorded in situ 
and in aquaria.  The purpose of this study was to provide valuable information on the diet of Spurilla sp. from 
Argentina using field observations and descriptions of the kleptocnidae.
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Nudibranchs are shell-less gastropods.  
Their diverse color patterns, high diet specificity, 
and mechanical and chemical defensive attributes 
have attracted the attention of marine biologists 
and biotechnologists (Su et al. 2009).  Aeolid 
nudibranchs are known to feed upon cnidarians 
and are capable of sequestering the cnidocysts 
of their prey.  The cnidocysts are ingested, pass 
through the digestive diverticula, migrate to the tips 
of the dorsal cerata, and are stored in a functional 
state in cnidosacs within specialized cells termed 
cnidophages (Grosvenor 1903, Conklin and 
Mariscal 1977, Greenwood and Mariscal 1984a, 
Greenwood 1988).  The set of cnidocysts selected 
by the aeolid is termed kleptocnidae (Greenwood 

2009).  Some authors also suggested that 
nudibranchs incorporate immature cnidocysts, 
which can complete maturat ion wi th in the 
cnidosacs (Naville 1926, Greenwood and Mariscal 
1984b, Harris 1971 1973).

Cnidarians have different types of cnidocysts, 
which form the cnidom (assemblage of cnidocysts 
present in any cnidarian), and vary among species 
even within their tissues (England 1991, Östman 
2000, Fautin 2009).  Many aeolid species are 
specific in the selection of cnidocysts, and the 
types can vary according to the prey consumed, 
which provides information about the feeding 
history of the nudibranch (Day and Harris 1978).  
Specific types of cnidocysts stored by nudibranchs 
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are poorly known, probably due to difficulties with 
cnidocyst identification (Conklin and Mariscal 
1977).  Kleptocnidae were often supposed to be 
defensive (Edmunds 1966, Harris 1973, Aguado 
and Marín 2007), but direct observational and 
experimental evidence does not fully support that 
(Miller and Byrne 2000, Edmunds 2009, Penney et 
al. 2010).

Spuril la sp. is an intertidal nudibranch 
recorded for the 1st time in Argentina by Muniain 
(1997 2004); its distribution range extends 
from Mar del Plata (Buenos Aires) to Chubut 
(Patagonia).  Preliminary studies on kleptocnidae 
of Spurilla sp. collected from Mar del Plata (Buenos 
Aires) showed that this species incorporates 
cnidocysts of the sea anemones Anthothoe 
chilensis (Lesson, 1830) and Tricnidactis errans 
De Oliveira Pires, 1987 (Garese et al. 2009).  
The present work focused on the diet of Spurilla 
sp. from Argentina using field observations and 
kleptocnidae examination.

MATERIALS AND METHODS

Nudibranch feeding behavior

Field observations to identify species of 
sea anemone prey of Spurilla sp. were made 
in the intertidal of Larralde and Punta Gales 
(Chubut Province), Punta Colorada (Río Negro 
Province), Punta Cantera, and La Estafeta (Mar 
del Plata, Buenos Aires Province); all locations 
are in Argentina.  Aquarium experiments were 
conducted to study in detail the predation steps 
of the aeolids on sea anemones from Chubut.  
Spurilla sp. specimens together with their prey 
were collected by hand from intertidal rocks and 
transferred to the laboratory in containers with 
natural seawater under controlled conditions of 
temperature, aeration, and salinity.  Sea anemones 
were first placed in the center of the aquaria; after 
2 h of acclimation, groups of 4 nudibranchs were 
introduced, 1 group at a time, into 3 aquaria, each 
one containing specimens of the sea anemone 
species.  Observations lasted 3 h and allowed us to 
describe in detail the sequence of the nudibranch 
attack, its preference for a particular structure of 
the sea anemone, and the behavioral response of 
the prey.  After the experiments, specimens were 
preserved in 75% ethanol for taxonomic studies.  
Photographs and digital videos of nudibranchs and 
their prey were taken in situ and in aquaria.

Study of the kleptocnidae

In total, 11 specimens of nudibranchs of 
Spurilla sp. were collected by hand from 4 rocky 
intertidal sites; Punta Gales, Larralde (Chubut 
Province), Punta Cantera, and La Estafeta (Mar del 
Plata, Buenos Aires Province).  Three specimens 
were collected from each site, except from 
Larralde, where only 2 were collected.  Specimens 
were fixed in 5% formaldehyde and subsequently 
transferred to ethanol.  In the laboratory, cerata 
(Fig. 1A) were haphazardly removed from the 
animal, using fine-pointed forceps; ceras squashes 
were then prepared to study the kleptocnidae.  At 
least 3 cerata per individual were analyzed, and 
at most 100 cnidocysts per ceras were identified 
and measured using a Zeiss Axiolab microscope 
with oil immersion at 1000x magnification.  When 
the intended number of cnidocysts had not been 
reached, more cerata (up to 10) were dissected 
unt i l  we had sampled 300 cnidocysts per 
individual.  In total, 3247 capsules were identified 
and measured.  Cnidocysts were classified 
according to England (1991).  Statist ical ly 
descriptive parameters, such as the size (length 
and width) and abundance of the different types 
of cnidocysts, were obtained using the R program 
(R 2008).  Finally, with those results and making 
comparisons with available information about the 
cnidae of common sea anemone species from the 
sampled sites, we identified probable prey sources 
of the kleptocnidae found and the specific structure 
of the prey consumed by the aeolids.

Voucher specimens were preserved at the 
invertebrate collection (MACN-In) of the Museo 
Argentino de Ciencias Naturales “Bernardino 
Rivadavia” (Buenos Aires).  Spuril la  sp., 1 
specimen, 20 Jan. 2006, MACN-In: 37723, 
Larralde (42°24'14"S, 64°18'19"W, Chubut 
Province); 1 specimen, 12 June 2009, MACN-
In: 39307, La Estafeta, Mar del Plata (38°15'S, 
57°56'W, Buenos Aires Province).

RESULTS

Nudibranch feeding behavior

Specimens of Spurilla sp. were observed 
in situ preying on Antholoba achates (Drayton 
in Dana, 1846) at Punta Colorada (Río Negro) 
(Fig. 1B), Parabunodactis imperfecta Zamponi & 
Acuña, 1992 at Larralde (Chubut) (Fig. 1C), and 
on patches of A. chilensis and T. errans at Punta 
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Cantera (Mar del Plata) (Fig. 1D).
Aeolids were found in rocky intertidal tide 

pools, most of the time behind rocks in darkness, 
where sea anemones were common.  Laboratory 
feeding experiments confirmed predation of 
Spuril la sp. on A. achates (Fig. 1E) and P. 
imperfecta (Fig. 1F).  After an acclimation period, 
the sea anemones had become tightly attached to 
the substrate.  When we introduced aeolids into 
the aquaria, they moved immediately towards the 
prey.  Initial contact involved the oral tentacles 
and rhinophores of the nudibranch with the prey 
pedal disc.  The nudibranchs extended their 
buccal mass and attached it to the sea anemone 
to begin feeding.  Meanwhile, the sea anemone 

contracted its column, withdrew its tentacles 
inside, and began to detach its pedal disc from 
the substrate.  The nudibranch finished feeding 
at the top of the sea anemone column, without 
touching or ingesting the tentacles.  We observed 
that several nudibranchs fed together on the same 
sea anemone, and similar feeding behaviors were 
observed by individuals in the 3 aquaria.

Study of the kleptocnidae

Specimens of Spurilla sp. from Punta Gales 
(Chubut) had 8 types of cnidocysts.  Specimen 2 
showed the most diverse kleptocnidae (6 types), 
followed by specimen 3 (5 types) and specimen 

Fig. 1.  (A) Cerata structure of Spurilla sp. (ecc = expelled cnidocysts, e = epithelium, cp = cnidophage, cs = cnidosac, cc = cnidocysts, 
sm = sphincter muscle, dd = digestive diverticulum); (B-F), Specimens of Spurilla sp. preying.  In situ: (B), on A. achates; (C), on P. 
imperfecta; (D), on A. chilensis (arrows).  In the laboratory: (E), on A. achates; (F), on P. imperfecta.  Scale bars: A = 1 mm; (B-E) = 
1 cm. (Photos: Garese: a,d; G. Matucheski b-f).
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1 (3 types).  The spirocyst was the only type that 
appeared in all 3 specimens.  The p-mastigophores 
II and III and an unidentified cnidocyst were only 
present in specimen 3.  Spirocysts were clearly 
the dominant type in specimens 1 and 2, whereas 
basitrichs prevailed in specimen 3 (Table 1).

Specimens from Larralde (Chubut) showed 
7 types of cnidocysts.  Specimen 1 had a low 
number of cnidocysts per ceras; therefore, it was 
necessary to analyze a large number of cerates 
to obtain at least 247 cnidocysts.  Basitrich I was 
the most abundant cnidocyst type, followed by 
microbasic b-mastigophore II and an unidentified 
type.  Kleptocnidae of specimen 2 were dominated 
by b-mastigophore types I and II.  According to the 
cnidocyst types together with data on their size 
ranges identified from the literature (Riemann-
Zürneck 1975, Fautin 1984, Zamponi and Acuña 
1992, Lauretta et al. 2009), there were 3 possible 

types of source prey of Spurilla sp. in Chubut: 
A. achates, Metridium senile lobatum (Carlgren, 
1899), and P. imperfecta.  The most abundant 
cnidocysts found in most specimens from Chubut 
corresponded to external structures of the sea 
anemones (tentacles, column, pseudoacroraghi, 
and acont ia ,  an  inner  s t ruc ture  tha t  sea 
anemones eject when disturbed).  Although cnido-
cysts of internal mesenterial filaments and the 
actinopharynx were also present, they were usually 
less abundant (see Table 1).

Spec imens f rom Punta Cantera (Mar 
del Plata) showed 7 types of cnidocysts, with 
specimens 1 and 3 each having 6 types and 
specimen 2 having all types.  There was no 
predominant  cnidocyst  in specimens 1 or 
2.  In contrast, for specimen 3, microbasic p- 
mastigophore I was the most abundant type, 
followed by basitrich II.  Specimens from Estafeta 

Table 1.  Kleptocnidae of Spurilla sp. from Patagonia (Chubut).  Cnidocyst type, size, abundance, and 
probable source prey are indicated

S Collection site/Cnidocyst type
Range (µm) 

Length (mean ± S.D.) × width (mean)
n NC

Abundance 
(%)

Prey source species 
and structure

Patagonia: Punta Gales (Chubut)
1 spirocyst 15-29 (22.23 ± 2.03) × 2-5 (3.23) 284 3/3 94.66 Aa (T), Pi (T)

microbasic b-mastigophore I 15-29 (22.4 ± 4.14) × 2-4 (3.16) 10 3/3 3.33 -
microbasic p-mastigophore I 17-23 (20.5 ± 2.16) × 3-6 (4.75) 6 1/3 2 Pi (Mf),

2 spirocyst 15-27 (19.65 ± 2.22) × 3-5 (3.4) 184 3/3 61.33 Aa (T), Pi (T)
microbasic b-mastigophore I 17-21 (19 ± 2.82) × 4 (4) 2 2/3 0.66 -
basitrichs I 12-24 (20.55 ± 2.55) × 2-3 (2.42) 74 3/3 24.66 Aa (T), Pi (C, T),  
basitrichs II 26-45 (33.1 ± 5.9) × 3-4 (3.27) 28 3/3 9.33 Aa (Ax, T), Pi (P)
microbasic p-mastigophore I 14-21 (17.54 ± 2.38) × 4-5 (4.62) 11 3/3 3.66 Pi (Mf),
microbasic p-mastigophore II 25 × 9 1 1/3 0.33 -

3 spirocyst 13-23 (17.72 ± 2.13) × 2-5 (3.27) 29 3/3 9.66 Aa (T),
microbasic p-mastigophore (?) 34-37 (35.6 ± 1.14) × 5-7 (5.8) 5 1/3 1.66 Ms (A)
basitrichs I 9-26 (16.05 ± 3.68) × 2-3 (2.5) 204 3/3 68 Aa (T, C), Pi (C, T, Mf)
basitrichs II 30-50 (38.2 ± 4.98) × 3-4 (3.18) 25 3/3 8.33 Pi (P)
microbasic p-mastigophore III 19-28 (22.27 ± 2.34) × 5-8 (5.76) 37 3/3 12.33 Aa (Mf, Ax)

Patagonia: Larralde (Chubut)
1a spirocyst 17 × 3 1 1/10 0.4 -

microbasic p-mastigophore (?) 26-63 (41.01 ± 7.88) × 4-7 (5.44) 59 6/10 23.88 Ms (A)
microbasic b-mastigophore I 16-21 (22.78 ± 3.67) × 3-5 (3.9) 28 4/10 11.33 Pi (Mf)
microbasic b-mastigophore II 12-21 (15.7 ± 2.36) × 3-5 (3.52) 61 7/10 24.69 -
basitrichs I 10-25 (16.7 ± 3.26) × 2-4 (3) 88 6/10 35.62 Aa (T,C), Pi (C, T, Mf)
basitrichs II 20-28 (25.2 ± 3.03) × 3-4 (3.4) 5 3/10 2.02 Pi (Ax)
microbasic p-mastigophore I 17-20 (17.8 ± 1.3) × 5-6 (5.66) 5 3/10 2.02 Pi (Ax)

2 microbasic p-mastigophore (?) 31-49 (36.81 ± 3.84) × 5-7 (5.81) 33 4/4 11 Ms (A)
microbasic b-mastigophore I 17-31 (20.32 ± 3.04) × 3-5 (3.84) 131 4/4 43.66 Pi (Mf)
microbasic b-mastigophore II 11-17 (14.25 ± 1.44) × 3-4 (3.39) 129 4/4 43 -

 basitrichs I 17-27 (22.28 ± 3.72) × 2-4 (3) 7 4/4 2.33 Aa (T, Mf)

S, specimen number; n, number of capsules measured; NC, proportion of cerates containing cnidae.  Species: Aa, Antholoba achates; 
Ms, Metridium senile lobatum; Pi, Parabunodactis imperfecta.  Sea anemone structures: A, acontia; Ax, actinopharynx; C, column; Mf, 
mesenterial filament; P, pseudoacrorhagi; T, tentacles.  a n < 300 due to the scarce number of cnidocyst in the cerates.
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(Mar del Plata) showed 4 types of cnidocysts, with 
the type p-mastigophore I being dominant among 
the 3 aeolids.  Specimen 3 was the only one that 
had the p-mastigophore type III, although only 1 
capsule was found.  The kleptocnidae isolated 
from individuals from Punta Cantera were more 
diverse than those from Estafeta.  Cnidocyst 
types together with data on size ranges from 
the literature (Pires 1988, Excoffon et al. 1997) 
allowed us to identify 2 probable types of source 
prey: A. chilensis and T. errans at Mar del Plata.  In 
these specimens, we observed a high abundance 
of different cnidocysts, although in some cases, 
the microbasic p-mastigophore I was particularly 
abundant.  These types belonged to both internal 

and external tissues of the sea anemones (Table 2).

DISCUSSION

Our resul ts ,  based on a s tudy of  the 
kleptocnidae and field observations, showed that 
Spurilla sp. feeds exclusively on sea anemones 
at various intertidal localities from Buenos Aires 
Province to Patagonia.  Specifically, these aeolids 
prey on the species A. achates, M. senile lobatum, 
and P. imperfecta at Chubut, on A. achates at Río 
Negro, and on A. chilensis and T. errans at Mar del 
Plata (Buenos Aires).

Feeding experiments showed that Spurilla sp. 

Table 2.  Kleptocnidae of Spurilla sp. from Mar del Plata (Buenos Aires).  Cnidocyst type, size, abundance, 
and probable prey sources are indicated

S Collection site/Cnidocyst type
Range (µm) 

Length (mean ± SD) × width (mean)
n NC

Abundance 
(%)

Prey source species 
and structure

Mar del Plata: Punta Cantera (Buenos Aires)
1 spirocyst 16-26 (21.15 ± 2.78) × 2-5 (3.5) 38 3/3 12.66 Te (T), Ac (T)

microbasic b-mastigophore 13-23 (18.76 ± 2.71) × 2-5 (3.9) 68 2/3 22.66 Te (Ax)
basitrichs I 13-31 (25 ± 4.61) × 2-3 (2.25) 67 3/3 22.66 Te (A), Ac (T, Ax)
basitrichs II 26-30 (28.14 ± 1.57) × 2-3 (2.27) 7 1/3 2.33 Te (A), Ac (T, Ax)
microbasic p-mastigophore I 14-24 (19.12 ± 2.57) × 3-5 (4.07) 58 2/3 19.33 Te (A, Ax, Mf, C), Ac (T)
microbasic p-mastigophore II 42-71 (58.9 ± 6.65) × 5-8 (6.62) 62 3/3 20.66 Te (A), Ac (A)

2 spirocyst 12-19 (14.83 ± 2) × 3-5 (3.68) 18 4/6 6 Te (T), Ac (T)
microbasic b-mastigophore 14-22 (17.27 ± 2.09) × 3-4 (3.68) 61 6/6 20.33 Te (Ax)
basitrichs I 11-18 (13.38 ± 2.32) × 2-3 (2.38) 13 2/6 4.33 Te (A), Ac (T, Ax)
basitrichs II 12-32 (22.11 ± 3.92) × 2-4 (2.38) 70 6/6 23.33 Te (A), Ac (T, Ax)
microbasic p-mastigophore I 13-23 (18.08 ± 2.61) × 3-6 (4.2) 79 6/6 26.33 Te (A, Ax, Mf, C), Ac (T)
microbasic p-mastigophore II 44-64 (52.56 ± 8.96) × 5-8 (6.3) 30 3/6 10 Te (A), Ac (A)
microbasic p-mastigophore III 9-16 (11.55 ± 1.82) × 4-6 (4.65) 29 4/6 9.66 Te (T), Ac (Mf)

3 spirocyst 14-18 (16 ± 2.82) × 3-4 (3.5) 2 1/3 0.66 Te (T), Ac (T)
microbasic b-mastigophore 14-23 (18.5 ± 2.38) × 3-5 (4) 26 2/3 8.66 Te (Ax)
basitrichs II 12-30 (21.29 ± 4.2) × 2-4 (2.52) 57 3/3 19 Te (A), Ac (T, Ax)
microbasic p-mastigophore I 12-32 (20.23 ± 4.05) × 3-6 (4.09) 182 3/3 60.66 Te (A, Ax, Mf, C), Ac (T)
microbasic p-mastigophore II 35-69 (51.08 ± 9.77) × 5-7 (6.12) 25 3/3 8.33 Te (A), Ac (A)
microbasic p-mastigophore III 10-17 (12.75 ± 2.86) × 5-6 (5.37) 8 2/3 2.66 Te (T), Ac (Mf)

Mar del Plata: La Estafeta (Buenos Aires)
1 basitrichs II 15-27 (20.66 ± 3.6) × 2-4 (3) 12 4/4 4 Te (A), Ac (T, Ax)

microbasic p-mastigophore I 12-25 (18.39 ± 2.7) × 3-6 (4.14) 250 4/4 83.33 Te (A, Ax, Mf, C), Ac (T)
microbasic p-mastigophore II 26-33 (28.68 ± 1.96) × 3-5 (4.33) 38 4/4 12.66 Te (A), Ac (A)

2 basitrichs II 15-24 (19.5 ± 6.36) × 2-3 (2.33) 2 2/3 0.66 Te (A), Ac (T, Ax)
microbasic p-mastigophore I 12-25 (18.34 ± 2.45) × 3-6 (4.25) 260 3/3 86.66 Te (A, Ax, Mf, C), Ac (T)
microbasic p-mastigophore II 26-33 (28.86 ± 1.81) × 4-6 (4.55) 38 3/3 12.66 Te (A), Ac (A)

3 basitrichs II 17-24 (21.4 ± 2.88) × 2-3 (2.6) 5 1/3 1.66 Te (A), Ac (T, Ax)
microbasic p-mastigophore I 15-25 (19.21 ± 2.29) × 3-6 (4.2) 226 3/3 75.36 Te (A, Ax, Mf, C), Ac (T)
microbasic p-mastigophore II 26-34 (29.04 ± 2.09) × 3-5 (4.31) 68 3/3 22.66 Te (A), Ac (A)
microbasic p-mastigophore III 62 × 5 1 1/3 0.33 Te (A), Ac (Mf)

S, specimen number; n, number of capsules measured; NC, proportion of cerates studied that contained cnidae.  Species: Ac, 
Anthothoe chilensis; Te, Tricnidactis errans.  Sea anemone structures: A, acontia; Ax, actinopharynx; C, column; Mf, mesenterial 
filament; T, tentacles.
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fed on pedal discs and columns of sea anemones, 
because the behavioral response of the anemones 
prevented easy access to the tentacles.  Conklin 
and Mariscal (1977) reported that Spuri l la 
neapolitana (delle Chiaje, 1844) mainly fed on 
the oral disc and tentacles of the anemones 
Anthopleura krebsi Duchassaing and Michelotti, 
1860 and Anemonia sargassensis Hargitt, 1908.  
In addition, Harris and Howe (1979) reported 
that the species Aeolidia papillosa (Linnaeus, 
1761) had a clear preference for the tentacles of 
Anthopleura elegantissima (Brandt, 1835).

During attacks on the sea anemones P. 
imperfecta and A. achates, we observed different 
defense responses, including tentacle and column 
retraction and detachment from the substrate.  
Similar escape responses were reported for 
Anthopleura nigrescens (Verill, 1928) from the 
aeolid Herviella sp. (Rosin 1969) and for Actinia 
equina (Linnaeus, 1758), Anemonia sulcata 
(Pennant, 1777), A. elegantissima (Brandt, 1835) 
from A. papillosa (Edmunds et al. 1976, Harris and 
Howe 1979).

In Chubut (Larralde and Punta Gales) and 
Mar del Plata (La Estafeta and Punta Cantera), we 
found similar cnidocyst types in the aeolidacean 
cerata, although there were differences in terms of 
presence/absence and abundances of some types 
even between individuals from the same collection 
site.  Cnidocysts found in specimens from Chubut 
implied greater feeding on external rather than 
internal structures, which is consistent with 
experimental observations.  On the other hand, 
in specimens from Mar del Plata, we observed a 
mix of cnidocysts from both internal and external 
structures of the anemones A. chilensis and T. 
errans.  These species are small acontiarian 
sea anemones (with respective diameters of 
8-19 and 2.5-7.5 mm), and both are distributed 
in the low intertidal, reproduce asexually, and 
form packed aggregations (Pires 1988, Excoffon 
et al. 1997).  Spurilla sp. is often observed on 
these aggregations (Garese pers. observ.); these 
characteristics of the prey may be the reasons for 
the presence of a mix of cnidocysts (internal and 
external) from both species.

The absence of holotrichs in the nudibranch 
cerata suggests that the principal prey in Mar del 
Plata is A. chilensis and not T. errans, which has 
this type of cnidocyst according to Pires (1988).  
Also, in accord with descriptions of cnidoms in the 
literature (Acuña and Zamponi 1997, Acuña et al. 
2007a b), we did not take into account the species 
Bunodosoma zamponii Braga Gomes, Schama 

and Solé-Cava, 2011, Oulactis muscosa (Drayton 
in Dana, 1846), or Aulactinia marplatensis 
(Zamponi, 1977) as possible nudibranch prey, 
because all of them have holotrichs.  Column 
of both O. muscosa and A. marplatensis have 
adhesive verrucae; hence, these species are 
usually covered with exogenous material, like 
sand or shell bits (Zamponi et al. 2004), hindering 
predation by Spurilla sp.  Moreover, B. zamponii 
occupies grooves and hollows in the most exposed 
places of the upper intertidal (Zamponi et al. 1998), 
whereas Spurilla sp. occurs in the low intertidal.

We did not observe nudibranchs directly 
feeding on sea anemone tentacles on any 
occasion; however, analysis of the cerata revealed 
the presence of cnidocysts from tentacles.  
The present study showed that various types 
of cnidocysts from sea anemone prey were 
incorporated into the cnidosacs of Spurilla sp. 
(Tables 1, 2).  In other aeolidacean species that 
prey on hydrozoans, cnidocyst incorporation was 
postulated to be selective.  Kepner (1943) found 
that Cratena (as Trinchesia) pilata (Gould, 1870) 
took up nematocysts from Pennaria disticha (as 
Tiarella) Goldfuss, 1820; it used only 1 type, the 
microbasic mastigophores, and digested and 
destroyed the other types.  The preferred type 
could be considered the most effective deterrent 
to predators.  In contrast, in work on Cratena 
peregrina (Gmelin, 1791) and its prey Eudendrium 
racemosum (Cavolini, 1785), Martin (2003) found 
no evidence for a selection process or digestion of 
a certain nematocyst type.  A later study by Frick 
(2005) found that nematocyst uptake in aeolid 
nudibranchs changed according to their diet, and 
that their natural kleptocnidae are diverse and may 
vary in different individuals.

The function of kleptocnidae in aeolid 
nudibranchs has repeatedly been discussed; in 
general, they are considered defensive against 
predation.  However, other work suggested that 
cnidosacs fulfill a function of storage and excretion 
of indigestible cnidocysts; it was also proposed that 
they can be used to attack cnidarian prey during 
the feeding process (Glaser 1910, Edmunds 1966 
2009, Miller and Byrne 2000, Frick 2003 2005, 
Greenwood 2009, Penney et al. 2010).

Nud ib ranchs  acqu i re  numerous  prey 
compounds and use them for their own defense 
from predators; some nudibranchs also synthesize 
their  own chemical  defenses (Cimino and 
Gavagnin 2006, Cimino and Ghiselin 2009).  
Previous chemical studies from Patagonian 
nudibranchs demonstrated both strategies (Muniain 
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1997, Fontana et al. 1998, Gavagnin et al. 1999).  
Ciavatta et al. (1996) reported prenylphenols 
from the skin of the aeolid C. peregrina, which 
are completely absent from its prey, the hydroid 
E. racemosum.  Chemical studies on Spurilla sp. 
from Larralde (Chubut) revealed the presence 
of a diol nitrile alkaloid called bursatellin in the 
nudibranch but not in the prey P. imperfecta, also 
indicating that the compound was not food-derived 
(García-Matucheski et al. 2009).  The relative roles 
and importance of kleptocnidae versus chemical 
compounds obtained from cnidarians prey by 
aeolid nudibranchs are largely unknown and 
remain to be determined.  In Spurilla sp., further 
studies are needed to determine whether the 
chemicals or the cnidocysts sequestered from its 
prey are effective deterrents to predators.
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