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João Miguel de Matos Nogueira, Maíra Cappellani Silva Rossi, and Eduardo López (2006) Intertidal
species of Branchiomma Kölliker and Pseudobranchiomma Jones (Polychaeta: Sabellidae: Sabellinae) occurring on rocky shores along the state of São Paulo, southeastern Brazil. Zoological Studies 45(4): 586-610.
Four species of sabelline sabellids collected intertidally on rocky shores off the State of São Paulo are herein
described. Among these species, Pseudobranchiomma paraemersoni sp. nov., P. paulista sp. nov., and
Branchiomma patriota sp. nov. are new to science and B. luctuosum Grube is a new occurrence for the
Brazilian coast. Pseudobranchiomma paraemersoni sp. nov. is a small species, with 4-6 thoracic chaetigers
and 3 or 4 pairs of lateral serrations on the radiolar flanges. Pseudobranchiomma paulista sp. nov. is a relatively large species, with 6-10 thoracic chaetigers and 10-19 pairs of lateral serrations on the radiolar flanges.
Branchiomma patriota sp. nov. has an unpaired basalmost row of stylodes and long and short stylodes irregularly distributed along the radioles, with the longest up to 4 times as long as the shortest. Comparisons with the
closest congeners are provided for each of these new species, and a possible synapomorphy for
Pseudobranchiomma is proposed based on the pigmentation of the crown in live material. Some speculations
about the presence of B. luctuosum in Brazil are made, as we consider it to be an invasive species, as has
been reported to have occurred before in Italy. http://zoolstud.sinica.edu.tw/Journals/45.4/586.pdf
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the short thorax, but noted some other differences
between Pseudobranchiomma and Branchiomma,
such as the presence of radiolar flanges in the former, but not in the latter genus, the presence of
dorsal pinnular appendages in Branchiomma, but
not in Pseudobranchiomma, and a different
arrangement of the abdominal neurochaetae
between these genera. The author ended his
comments by suggesting that Pseudobranchiomma and Branchiomma needed a revision to decide
into which genus each of the known species of the
group should be assigned, or if P. emersoni
should be transferred to Branchiomma and the
presence of stylodes, independent of their size, be

ranchiomma Kölliker is an old, well-known
genus of sabellines, characterized by having
paired compound radiolar eyes and well-developed stylodes on the outer surface of the radiolar
axes (Fitzhugh 1989, Tovar-Hernández and
Knight-Jones 2006).
Pseudobranchiomma Jones was originally
described to accommodate a Branchiomma-like
species from Jamaica, P. emersoni Jones, which
although very similar to Branchiomma, had“external appendages of the radioles ... reduced to stubby processes”and a short thorax, but lacked radiolar eyes (Jones 1962).
Fitzhugh (1989) minimized the importance of

*To whom correspondence and reprint requests should be addressed.
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viewed as a synapomorphy of the group.
Knight-Jones (1994) argued against most of
the differences pointed out by Fitzhugh (1989),
saying that the holotype of P. emersoni had a dorsal pinnular appendage on one side of the crown,
but not on the other, and the arrangement of
abdominal neurochaetae was the same in both
genera. On the other hand, Knight-Jones (1994)
agreed with Fitzhugh (1989) in regard to the presence/absence of radiolar flanges and the thoracic
length, and defended the stylodes of Branchiomma
greatly differing from those of Pseudobranchiomma,
arguing that these structures should never be
viewed as homologous between these genera (see
below). Nogueira and Knight-Jones (2002) and
Knight-Jones and Giangrande (2003) went further
on the subject, and these authors considered
Pseudobranchiomma closer to Bispira Kröyer than
to Branchiomma. We follow that point of view in
the present paper and treat the reduced stylodes
of Pseudobranchiomma as radiolar serrations
hereafter.
In Brazil, 2 species of Pseudobranchiomma
and 1 species of Branchiomma have been recorded to the present. Pseudobranchiomma minima
Nogueira and Knight-Jones was recently described
from São Paulo, and there are records of P. emersoni occurring in the same area; however we
believe that these records are misidentifications
and that they actually correspond to a new species
described herein.
In regard to Branchiomma, there are records
for B. nigromaculatum (Baird) in São Paulo, which
we also consider to be misidentifications and
describe that taxon in the present paper as another new species.
Therefore, in the present paper we provide
descriptions for 2 new species of Pseudobranchiomma, 1 new species of Branchiomma, and a
redescription of B. luctuosum, based on specimens collected intertidally on rocky shores of the
State of São Paulo. This is the 1st occurrence of
B. luctuosum in the country. A 5th species belonging to this group, P. minima, was represented by a
single specimen in our collections and is not
included here except for comparisons with the
other species of Pseudobranchiomma described,
because it was recently described from the same
area (Nogueira and Knight-Jones 2002).

MATERIALS AND METHODS
The material for the present study came from
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2 independent projects on which we are engaged.
The 1st one is the project“ Benthic Marine
Biodiversity in the State of São Paulo”, and our
participation is restricted to the identification of previously collected material. The 2nd one is the project“ Biodiversity of Intertidal Polychaetes
(Annelida: Polychaeta) on Rocky Shores off the
State of São Paulo, Brazil”, which is totally under
the responsibility of Laboratório de Poliquetologia,
IB - USP, to which two of us (JMMN and MCSR)
belong.
The material from the project“Benthic Marine
Biodiversity in the State of São Paulo”was
received already sorted by family and preserved in
70% ethanol. Details of the collection of that
material are available at the website http://www.ib.
unicamp.br/pesquisa/projetos/biota/bentos_marinho/
index.htm (Amaral 2001).
For the 2nd project, collections were made in
the cities of Ubatuba and São Sebastião, on the
northern coast of São Paulo, and Santos and São
Vicente, on the central coast of the state. All collections were made at low tide, in the intertidal
zone, by scraping rocks with chisels to extract
small samples of tufts of algae, colonies of
sponges and ascidians, aggregations of tubes of
polychaetes, and similar substrata. The materials
were examined under a stereomicroscope; polychaetes were extracted, studied alive, relaxed in a
menthol solution (a few crystals in a Petri dish with
seawater), fixed in a 4% formaldehyde solution,
and, after about 1 wk, washed and stored in 70%
ethanol. Further analyses under stereo- and light
microscopes were conducted on specimens and/or
detached parapodia mounted on permanent glycerine jelly slides. For scanning electron microscopic (SEM) studies, specimens were critical
point-dried, covered with 25 nm of gold, and examined at the Laboratório de Microscopia Eletrônica,
Instituto de Biologia, Universidade Estadual de
Campinas (IB-UNICAMP) and Laboratório de
Microscopia Eletrônica, Museu de Zoologia,
Universidade de São Paulo (MZUSP).
For the descriptions included in the present
paper, measurements of distance between the
uncinial breast and crest were taken from the top
of the crest to the bottom of the breast (d, Fig. 4E);
measurements of length of the uncinial handle
were taken from the end of the breast to the end of
the handle (h, Fig. 4L); measurements of the width
of the hood of the capillaries were taken at the
widest point of the hood (knee) (ho, Fig. 4B), and
measurements of the width of the shaft were taken
immediately below the beginning of the hood (s,
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Fig. 4A). In all descriptions of the new taxa, data
inside parentheses refer to the holotype. Materials
are deposited at the MZUSP and the ZMUC
(Zoological Museum of the University of
Copenhagen).
TAXONOMY
Genus Pseudobranchiomma Jones
Pseudobranchiomma Jones 1962: 198-201, figs. 115-124;
Fitzhugh 1989: 73; Nogueira and Knight-Jones 2002:
1661-1670; Knight-Jones and Giangrande 2003: 95-103.

Type species: Pseudobranchiomma emersoni
Jones, 1962.
Definition: Middle-sized sabellines, with
numerous pairs of radioles with radiolar flanges,
basally joined by a low palmate membrane.
Radiolar skeleton with at least 4 rows of cells.
Radioles usually with short lateral serrations on
radiolar flanges, parallel to axes of radioles.
Compound radiolar eyes present in some species.
Dorsal lips with radiolar appendages. Ventral lips
and ventral sacs present. Dorsal margins of collar
usually separated from faecal groove by wide gap;
ventrally, collar with 1 pair of ventral lappets separated by midline cleft. Interramal ocelli present
throughout. Thorax usually short, but species with
up to 13 thoracic chaetigers have been described
(Knight-Jones and Giangrande 2003). Superior
chaetae on thoracic notopodia elongate, narrowly
hooded; inferior chaetae on thoracic notopodia as
spinelike chaetae. Thoracic neuropodia with avicular uncini, with well-developed breast, and short
handle; uncinial hood and companion chaetae
absent. Abdominal neuropodia with spinelike posterior chaetae, in a partially spiral arrangement or
in an arc, anterior chaetae modified, elongate, narrowly hooded, arranged in a fascicle inside the arc
or spiral formed by posterior chaetae. Abdominal
uncini similar to thoracic ones.
Remarks: Jones (1962) described Pseudobranchiomma based on the short thorax, absence of
compound radiolar eyes, and the presence of
reduced stylodes. All these characters, however,
were demonstrated to be inconsistent by KnightJones (1994), Nogueira and Knight-Jones (2002),
and Knight-Jones and Giangrande (2003), as there
are species with up to 13 thoracic chaetigers, five
of the 13 species known for the genus have compound radiolar eyes, and also 5 species have laterally smooth radioles.
Fitzhugh (1989) agreed with Jones (1962)

and considered Branchiomma and Pseudobranchiomma to be very close taxa since both have
stylodes. However, Knight-Jones (1994), Nogueira
and Knight-Jones (2002), and Knight-Jones and
Giangrande (2003) demonstrated that the stylodes
of Branchiomma should never be regarded as
homologous to the radiolar serrations of
Pseudobranchiomma, because in the 1st genus
they are digitiform to tongue-like processes originating from the outer surface of the radioles and
perpendicular to their axes (Figs. 8A, B, 11A-G),
while in the latter genus they are merely indentations on the radiolar flanges (which are absent
from Branchiomma) parallel to the axes of radioles
(Figs. 2C, 5D, F). We totally agree with this view
and followed it in the present paper.
From the above, it seems clear that
Pseudobranchiomma has no synapomorphies,
being defined by a set of characters instead; some
of these characters may also be found in other
genera but not the entire set together.
In the present paper through the study of live
material, it was verified that all species of
Pseudobranchiomma occurring in São Paulo share
a pattern of pigmentation which apparently is not
found in any other genus. These species repeat
units of pigmentation, each with 1 purple band and
another yellow one; these bands are separated
from each other by transparent, colorless areas
(Fig. 1A, C-E). A white band, corresponding to the
radiolar serrations, may be present between the
purple and yellow bands (Fig. 1B, E), but it is
absent from P. minima, which lacks radiolar serrations; the radiolar serrations may also be colorless.
This pattern may represent a synapomorphy for
the genus, but it is still necessary to investigate
whether it is present in the remaining species of
Pseudobranchiomma as well, and also if it occurs
in any other taxon of sabellids. Some species of
Branchiomma, for example, are known to have a
similar pattern of pigmentation; however, several
species of this genus have recently been transferred to Pseudobranchiomma.
In a recent review of Pseudobranchiomma,
Knight-Jones and Giangrande (2003) divided the
species of this genus into 3 groups, depending on
the presence or absence of serrations on the radiolar flanges and their distribution along the radioles. Although the phylogenetic validity of such
divisions has yet to be confirmed, it provides a
useful tool for comparisons between species of
Pseudobranchiomma. According to the authors,
the 1st group, to which the type species P. emersoni belongs, has radiolar serrations evenly distrib-
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uted along the entire extension of the radioles, or
at least for most of their extension; the 2nd group
has serrations restricted to the distal part of the
radioles; and the 3rd group lacks any serrations at
all.
In Brazil, 3 species of Pseudobranchiomma
have been identified along the coast of the state of
São Paulo so far, all of which are new to science.
One of them, P. minima, occurs mostly sublitorally
and was recently described (Nogueira and KnightJones 2002), while both of the remaining species
have only been recorded intertidally so far and are
described herein. These 3 species are distinguished from each other by the presence or
absence of radiolar serrations, and by the dimensions of the body.
Key for the Identification of the Species of
Pseudobranchiomma Found along the Coast
of the State of São Paulo
1.

Radiolar serrations absent; crown with 3 or 4 units of pigmentation, each with 1 purple band and another pale-yellow one; white bands absent ............................. P. minima
Radiolar serrations present; crown with variable number
of units of pigmentation, each with 1 purple and 1 brightyellow band; white bands present in some units, irregularly distributed ....................................................................
2
Body short, measuring up to 10 mm in length (from collar
to pygidium) and with 4 or 5 thoracic chaetigers; crown
with around 4 units of pigmentation; large interramal ocelli
..................... Pseudobranchiomma paraemersoni sp.
nov.
Body long, measuring up to 60 mm in length (from collar
to pygidium) and with 6-10 thoracic chaetigers; crown
with 10-19 units of pigmentation; small interramal ocelli
...........
.............................. Pseudobranchiomma paulista sp. nov.

-

2.

-

Pseudobranchiomma paraemersoni sp. nov.
(Figs. 1A, B, 2, 3, 4A-G.)
Material examined: State of São Paulo.
Ubatuba - Praia de Domingas Dias (23 30'S, 45
08'W), on rocky shore: 4 specimens, coll. on 22
July 2002. São Sebastião - Praia do Araçá (23
43'S, 45 24'W), on rocky shore: 9 specimens,
coll. on 17 Apr. 2002; 1 specimen, coll. on 24 July
2002; 12 specimens, coll. on 3 Nov. 2002; Praia
Preta (23 49'S, 45 25'W), on rocky shore: 13
specimens, coll. on 18 July 2003. Three specimens of P. paraemersoni sp. nov. studied under
SEM and discarded.
Additional material examined for comparison:
Pseudobranchiomma emersoni: Florida (USA),

°

°

°

°

°

°

station BRDTOW6: 13 specimens, coll. on 29 Nov.
1965 (no more data available). Pseudobranchiomma minima: São Vicente - Ilha Porchat
(23 59'S, 46 22'W), on rocky shore: 1 specimen,
coll. on 18 Nov. 2002.
Type series: Holotype and paratypes 1 and 59 collected at Praia Preta (23 49'S, 45 25'W), on
rocky shore, on 18 July 2003; paratypes 2-4 collected at Praia do Araçá (23 43'S, 45 24'W), on
rocky shore, on 17 Apr. 2002. Holotype and
paratypes 1-4 deposited at MZUSP (holotype:
MZUSP 16929, paratypes: MZUSP 16930),
paratypes 5-9 deposited at ZMUC (ZMUC-POL
1818). Holotype: 5 thoracic and 30 abdominal
chaetigers, body 5 mm long and 0.5 mm wide,
crown 1.5 mm long. Paratype 1: 5 thoracic and 35
abdominal chaetigers, body 9 mm long and 1 mm
wide, crown 3 mm long. Paratype 2: 4 thoracic
and 39 abdominal chaetigers (incomplete), body 9
mm long and 1 mm wide, crown 2.5 mm long.
Paratype 3: 4 thoracic and 58 abdominal
chaetigers, body 10 mm long and 0.5 mm wide,
crown 2.5 mm long. Paratype 4: 4 thoracic and 35
abdominal chaetigers, body 8 mm long and 1 mm
wide, crown 3 mm long. Paratype 5: 5 thoracic
and 50 abdominal chaetigers, body 8 mm long and
1 mm wide, crown 2 mm long. Paratype 6: 5 thoracic and 30 abdominal chaetigers, body 3.5 mm
long and 0.5 mm wide, crown 1.5 mm long.
Paratype 7: 4 thoracic and 36 abdominal
chaetigers, body 5 mm long and 0.5 mm wide,
crown 1 mm long. Paratype 8: 4 thoracic and 31
abdominal chaetigers, body 6 mm long and 0.5
mm wide, crown 2 mm long. Paratype 9: 4 thoracic and 20 abdominal chaetigers, body 4 mm
long and 0.5 mm wide, crown 1.5 mm long.
Description: Body short, measuring up to 10
mm in length, by 0.5-1 mm in width, branchial
crown measuring an additional 1-3 mm. Body
bright yellow in life (Fig. 1A, B), white after fixation.
Body anteriorly speckled with a few purple spots,
especially on collar and ventrally; 1 pair of large
purple spots dorsal to dorsal endings of collar and
collar chaetae, another pair of purple spots on
each side of ventral midline, below collar lappets;
interramal ocelli large throughout (Fig. 1A, B); larger purple spots and interramal ocelli evident on
preserved material. Crown with 6 pairs of radioles
arranged in 2 semicircles, not involuted midventrally, basally joined by low palmate membrane
(Fig. 2C, D), about 1 mm long; radioles with 3 or 4
(3) pairs of rounded lateral serrations on radiolar
flanges (Fig. 2C), each pair associated with pigmentation units (Fig. 1A, B); compound radiolar

°

°

°
°

°
°
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eyes absent. Radiolar skeleton with 4 rows of
cells, outer radiolar margin squared (Fig. 4G).
Dorsal lips with radiolar appendages extending for
1/4 of radiolar length, joined by a membrane to
dorsalmost pair of radioles, ventral margins of dorsal lips fused to each other by a transverse lamellar process (Fig. 2D, E). Ventral lips short, curved,

fused to bases of branchial lobes below origin of
radioles, with free distal lobe surrounding mouth
ventrally and extending along bases of 1 or 2 ventralmost radioles, at level of palmate membrane;
ventral lips continuing ventrally as 1 pair of parallel
lamellae ending at level of collar lappets; ventral
sacs originating from dorsal end of parallel lamel(A)

(C)

(D)

(B)

(E)

(F)

Fig. 1. Pseudobranchiomma paraemersoni sp. nov., holotype alive. (A, B) whole animal. Pseudobranchiomma paulista sp. nov. (C, D,
E) Holotype alive; (F) preserved paratype 2; (C) whole animal; (D, E) anterior body, ventral view; (F) oral area. Scale bars: A and B = 1
mm; C = 2.5 mm; D = 1 mm; E = 1.5 mm; F = 0.5 mm.
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lae, projecting above ventral lappets (Fig. 2B, D,
E). Dorsal margins of collar ending at level of 1st
notopodium, far from faecal groove, laterally low,
not covering junction between crown and thorax,
and with 1 pair of triangular, distally rounded, nonoverlapping ventral lappets (Fig. 2A, B, E). Midline
faecal groove deep on anterior thorax, forming
mounds on each side on anterior end of thorax,
starting at same level as fusion of dorsal margins
of collar to integument (Fig. 2A). Thorax with 4 or
5 chaetigers; abdomen with 17-60 chaetigers. All
ventral shields rectangular, 1st shield not indented
at ventral midline by collar lappets, following
shields not laterally indented by tori. Collar
chaetae elongate, narrowly hooded, arranged in
an arc, with spinelike chaetae inside this arc (Fig.
3A). Thoracic notopodia with superior row of
(A)
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chaetae as elongate, narrowly hooded chaetae,
arranged in an arc, hood somewhat broader than
shaft (Figs. 3B, 4A). Inferior thoracic notochaetae
spinelike, hood about twice as wide as shaft,
basally bulbous and gently tapering to tip (Figs.
3B-D, 4B). Thoracic uncini with about 4 or 5 rows
of equal-sized teeth above main fang, covering
around 1/2 of extension of main fang (Fig. 3E, F),
breast swollen and handle extending for 1/2 of distance between breast and crest (Fig. 4E). Anterior
row of abdominal neurochaetae as modified, elongate, narrowly hooded chaetae (Fig. 4C), arranged
in a fascicle inside arc formed by posterior
chaetae; posterior row of abdominal neurochaetae
as spinelike chaetae, hood about twice width of
shaft (Figs. 3H, I, 4D). Abdominal uncini similar to
thoracic uncini, with 4 rows of teeth above main

(B)

(C)

(D)

(E)
Fig. 2. Pseudobranchiomma paraemersoni sp. nov. (A) thorax, dorsal view; (B) thorax, lateral view; (C) crown; (D) oral area, superior
view; (E) oral area, ventral view. Scale bars: A and B = 200 µm; C-E = 100 µm.
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chis (Grube), P. orientalis (McIntosh), P. emersoni,
and P. paulista sp. nov., described below.
Pseudobranchiomma paraemersoni sp. nov.
looks very similar to P. emersoni and it seems very
likely that the previous record for P. emersoni in
Brazil (Duarte and Nalesso 1996) actually corresponds to this taxon. Pseudobranchiomma paraemersoni sp. nov. is distinguished from P. emersoni
because, according to the original description of
the latter species (Jones 1962), it has up to 10
pairs of serrations without flanges while P. parae-

fang (Figs. 3G, 4F).
Etymology : The epithet paraemersoni was
attributed to our new species due to its superficial
resemblance to P. emersoni.
Remarks: Pseudobranchiomma paraemersoni sp. nov. belongs to what Knight-Jones and
Giangrande (2003) defined as group A species of
Pseudobranchiomma, a group characterized by
having radiolar serrations extending for most of the
extension of the radioles. This group contains 5
known species: P. grandis (Baird), P. serratibran(A)

(B)

(D)

(C)
(H)

(I)

(E)

(F)

(G)
Fig. 3. Pseudobranchiomma paraemersoni sp. nov. (A) collar chaetae; (B) notochaetae, chaetiger 3; (C) inferior notochaetae,
chaetiger 3; (D) detail of inferior notochaetae, chaetiger 4; (E, F) uncini, chaetiger 2; (G) posterior abdominal uncini; (H, I) abdominal
neurochaetae. Scale bars: A = 20 µm; B = 15 µm; C, H = 10 µm; D-G, I = 5 µm.
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mersoni has 3 or 4, and, in life, it has a brownish to
pale-pink body, while P. paraemersoni sp. nov. has
a bright-yellow body.
In addition, through the study of material of P.
emersoni from Florida, kindly made available by
María Ana Tovar-Hernández, it was possible to
check that: (1) the hood of the inferior thoracic
notochaetae of P. emersoni is considerably narrower than that of P. paraemersoni sp. nov.; (2) the
preserved body of P. emersoni is brownish, even
after about 40 yrs of storage in ethanol, while that
of P. paraemersoni sp. nov. is white; (3) radiolar
flange-serrations of P. emersoni are considerably
longer than those of P. paraemersoni sp. nov., in
regard to their extension along the radiolar axes;
and (4) contrary from what was said in the original
description of P. emersoni, this species may have
up to 8 thoracic chaetigers, while P. paraemersoni
sp. nov. has 4 or 5 thoracic chaetigers.
Within the group of species which KnightJones and Giangrande (2003) designated as
belonging to the Group A of species of Pseudobranchiomma, P. paraemersoni sp. nov. differs from P.
grandis and P. serratibranchis because both those
species have compound radiolar eyes and from P.
orientalis because it is at least 5 times longer than
P. paraemersoni; P. orientalis has 26 pairs of radioles, 23 radiolar units, and possibly 8 thoracic
chaetigers (McIntosh did not extract the animal
from its tube; see McIntosh 1885 for details).
In addition to the taxa belonging to the same
group of species of Pseudobranchiomma according to the criteria defined by Knight-Jones and
Giangrande (2003), P. minima, also seems very
similar to P. paraemersoni and is sympatric with it.
These species differ mostly because P. minima
has laterally smooth radioles, without serrations,
being, therefore, placed in what Knight-Jones and
Giangrande (2003) designated as Group C of
species of Pseudobranchiomma. However, even if
the presence of radiolar serrations is considered to
be intraspecifically variable, other slight differences
distinguish these taxa. In life, P. minima has yellow radiolar bands much paler than those of P.
paraemersoni sp. nov., and the inferior thoracic
notochaetae are more bulbous at the knee in P.
paraemersoni sp. nov. than in P. minima. In addition, P. minima occurs mostly sublitorally, as only 1
specimen was found intertidally in the present
study, while P. paraemersoni sp. nov. has never
been recorded sublitorally.

Pseudobranchiomma paulista sp. nov.
(Figs. 1C-F, 4H-N, 5, 6.)
Material examined: State of São Paulo. São
Sebastião - Praia de São Francisco (23 45'S,
45 24'W), on rocky shore: 20 specimens, coll. on
19 Apr. 2003; 5 specimens, coll. on 16 July 2003;
Praia Preta (23 49'S, 45 25'W), on rocky shore:
22 specimens, coll. on 18 Apr. 2003; 5 specimens,
coll. on 18 July 2003; Praia do Araçá (23 43'S,
45 24'W), on rocky shore: 17 specimens, coll. on
17 Apr. 2003; 40 specimens, coll. on 15 July 2003.
São Vicente - Ilha Porchat (23 59'S, 46 22'W), on
rocky shore: 1 specimen, coll. on 11 Mar. 2002; 16
specimens, coll. on 16 Mar. 2003; 12 specimens,
coll. on 15 June 2003; Praia das Vacas (23 59'S,
46 23'W), on rocky shore: 7 specimens, coll. on
16 May 2003; 4 specimens, coll. on 27 Aug. 2003.
Type series: All type series collected at Ilha
Porchat (23 59'S, 46 22'W), on rocky shore, on
16 Mar. 2003. Holotype and paratypes 1-4
deposited at MZUSP (holotype: MZUSP 16931,
paratypes: MZUSP 16932), paratypes 5-9 deposited at ZMUC (ZMUC-POL 1819). Holotype: 8 thoracic and 89 abdominal chaetigers, body 34 mm
long and 3 mm wide, crown 10 mm long. Paratype
1 : 10 thoracic and 94 abdominal chaetigers, body
60 mm long and 4 mm wide, crown 16 mm long.
Paratype 2:8 thoracic and 92 abdominal
chaetigers, body 28 mm long and 3 mm wide,
crown 15 mm long. Paratype 3: 8 thoracic and 55
abdominal chaetigers (incomplete), body 34 mm
long and 2 mm wide, crown 12 mm long. Paratype
4: 8 thoracic and 36 abdominal chaetigers (incomplete), body 24 mm long and 2 mm wide, crown 11
mm long. Paratype 5: 6 thoracic and 84 abdominal chaetigers, body 30 mm long and 2 mm wide,
crown 12 mm long. Paratype 6: 8 thoracic and 70
abdominal chaetigers, body 48 mm long and 3 mm
wide, crown 12 mm long. Paratype 7: 8 thoracic
and 59 abdominal chaetigers, body 17 mm long
and 1 mm wide, crown 6 mm long. Paratype 8: 8
thoracic and 68 abdominal chaetigers, body 33
mm long and 3 mm wide, crown 11 mm long.
Paratype 9: 7 thoracic and 80 abdominal
chaetigers, body 41 mm long and 3 mm wide,
crown 12 mm long.
Description: Body long, measuring up to 60
mm in length, by 4 mm in width, branchial crown
measuring an additional 6-16 mm. In life, body
pale yellow (Fig. 1C, D, E), white after fixation.
Body anteriorly speckled with many purple spots,
especially on lips, base of crown, internal side of
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ventral lappets of collar, and thorax; interramal
ocelli small, nearly inconspicuous throughout (Fig.
1C, D, E); amount of pigmentation varying among
specimens. After preservation, only larger spots
and interramal ocelli evident. Crown with 22-25

(22) pairs of radioles arranged in 2 semicircles, not
involuted midventrally, basally joined by a low
palmate membrane (Fig. 5E), extending for 1-2
mm, independent of size of specimen; radioles
with 10-19 (13) units of pigmentation (Fig. 1C, D,

d
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Fig. 4. Pseudobranchiomma paraemersoni sp. nov. (A) superior thoracic notochaetae; (B) inferior thoracic notochaetae; (C) anterior
abdominal neurochaeatae; (D) posterior abdominal neurochaeatae; (E) thoracic uncini; (F) abdominal uncini; (G) cross-section of lateral
radiole. Pseudobranchiomma paulista sp. nov. (H) superior thoracic notochaetae; (I) inferior thoracic notochaetae; (J) anterior abdominal neurochaeatae; (K) posterior abdominal neurochaeatae; (L) thoracic uncini; (M) abdominal uncini; (N) cross-section of lateral radiole. d, distance between breast and crest; h, length of handle; ho, width of hood; s, width of shaft. Scale bars: A-F, H-M = 0.025 mm;
G-N = 0.05 mm.
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each side on anterior end of thorax, starting at
same level as fusion of dorsal margins of collar to
integument (Fig. 5E). Thorax with 6-10 chaetigers;
abdomen long, with up to 94 chaetigers. First ventral shield slightly M-shaped, somewhat indented
at midline by collar lappets, following shields rectangular, not laterally indented by tori (Fig. 5C).
Collar chaetae modified, elongate, narrowly hooded, arranged in an arc, with spinelike chaetae
inside this arc (Fig. 6A). Superior thoracic
notochaetae elongate, narrowly hooded, hood
somewhat broader than shaft (Fig. 4H), arranged
in an arc; inferior thoracic notochaetae spinelike,
hood about twice width of shaft, arranged in 2 or 3
oblique rows (Figs. 4I, 6B, D). Thoracic uncini
avicular, with 4 or 5 rows of teeth above main fang,
covering around 1/2 of extension of main fang (Fig.
6E, F), hood absent, breast swollen and handle
extending for 1/2 of distance between crest and
breast (Fig. 4L). Anterior abdominal neurochaetae
modified, elongated narrowly hooded (Fig. 4J),
inside arc formed by posterior neurochaetae; pos-

E), each with 1 pair of radiolar serrations (Fig. 5DF); compound radiolar eyes absent. Radiolar
skeleton with 4 rows of cells, outer radiolar margin
squared (Fig. 4N). Dorsal lips with radiolar
appendages extending for 1/6 radiolar length,
joined by a membrane to dorsalmost pair of radioles, ventral margins of dorsal lips fused to each
other by transverse lamellar process. Ventral lips
large, ear-shaped, fused to bases of branchial
lobes below origin of radioles, with rounded free
distal lobe surrounding mouth ventrally and
extending along ventral 1/2 of crown, at level of
palmate membrane (Fig. 1E); ventral lips continuing ventrally as 1 pair of parallel lamellae ending
before collar lappets; ventral sacs originating from
dorsal end of parallel lamellae (Figs. 1E, 5C, G).
Dorsal margins of collar ending at level of 1st
notopodium, far from faecal groove; collar laterally
low, not covering bases of radioles, and with 1 pair
of triangular, distally rounded, non-overlapping
ventral lappets (Fig. 5A-C, E). Midline faecal
groove deep on anterior thorax, forming mounds at

(A)
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Fig. 5. Pseudobranchiomma paulista sp. nov. (A) thorax, dorsal view; (B) thorax, lateral view; (C) thorax, ventral view; (D) tip of 1 radiole; (E) crown, dorsal view; (F) radiolar midlength; (G) ventral sacs. Scale bars: A, C, E = 200 µm; B = 300 µm; D, F, G = 100 µm.
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terior neurochaetae spinelike (Figs. 4K, 6C).
Abdominal uncini similar to thoracic uncini, but with
3 rows of teeth above main fang (Figs. 4M, 6G).
Etymology : The epithet paulista was attributed in apposition to the substantive“paulista”,
meaning someone or something from the State of
São Paulo.
Remarks: Pseudobranchiomma paulista sp.
nov. also belongs to the Groups group A species
of Pseudobranchiomma, as defined by KnightJones and Giangrande (2003).
Similarly to what occurs with P. paraemersoni, described above, P. paulista differs from
P. grandis and P. serratibranchis by both of those
species having compound radiolar eyes, which are
absent from P. paulista.
Among the other species of Pseudobran-

(A)

chiomma classified in Group A, P. emersoni,
according to its original description (Jones 1962),
has only 4 thoracic chaetigers, while P. paulista
sp. nov. has 6-10 thoracic chaetigers. However,
our personal observations on material of P. emersoni from Florida (see above) demonstrated that
this species may have up to 8 thoracic chaetigers.
Nevertheless, P. emersoni is a much-shorter
species than P. paulista sp. nov., with fewer pairs
of radiolar serrations, and, in life, its body is brownish to pale pink, while that of P. paulista is pale yellow.
Similarly, P. paraemersoni is also a muchshorter species, with a shorter thorax, and fewer
radiolar units of pigmentation and pairs of radiolar
serrations. In addition, the hood of the inferior thoracic notochaetae of P. paraemersoni is basally

(B) (C)
(D)

(E)

(F)

(G)

Fig. 6. Pseudobranchiomma paulista sp. nov. (A) collar chaetae; (B) inferior notochaetae, chaetiger 2; (C) notochaetae, chaetiger 6;
(D) uncini, chaetiger 2; (E) uncini, chaetiger 3; (F) abdominal uncini; (G) abdominal neurochaetae. Scale bars: A, D, G = 20 µm; B, C, F
= 10 µm; E = 5 µm.
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more bulbous, it has larger interramal ocelli
throughout, and its body is bright yellow in life with
a different pattern of the distribution of anterior purple spots (Fig. 1A, B).
Finally, the last species of Pseudobranchiomma included in group A of Knight-Jones and
Giangrande (2003), P. orientalis, differs from P.
paulista in having a thinner hood on the inferior
thoracic notochaetae, thoracic uncini with a poorly
developed breast, and 6 or 7 rows of teeth above
the main fang (McIntosh 1885).
Genus Branchiomma Kölliker
Branchiomma Fitzhugh 1989: 73-74; Knight-Jones et al. 1991:
847-849, 852-854, fig. 6.

Type species: Branchiomma bombyx
(Dalyell).
Definition: Middle- to large-sized sabellines,
with numerous pairs of radioles, basally joined by
low palmate membrane; radiolar flanges absent.
Radiolar skeleton with 4 or more rows of cells.
Radioles with paired compound eyes and welldeveloped stylodes, as digitiform to tongue-like or
cylindrical processes on outer surface of radioles,
perpendicular to their axes. Dorsal lips with radiolar appendages; pinnular appendages may be present. Ventral lips and ventral sacs present.
Interramal ocelli present throughout. Superior thoracic notochaetae elongate, narrowly hooded,
arranged in an arc; inferior thoracic notochaetae
spinelike, arranged in irregular rows. Thoracic
neuropodia with avicular uncini, with swollen
breast and short handle; uncinial hood and companion chaetae absent. Abdominal neuropodia
with spinelike posterior chaetae throughout, in a
partially spiraled arrangement or in an arc, anterior
chaetae elongate, narrowly hooded on anterior
abdominal chaetigers, and modified elongate narrowly hooded on posterior abdominal chaetigers,
arranged in a fascicle inside arc or spiral formed
by posterior chaetae throughout. Abdominal
notopodia with uncini similar to thoracic ones.
Remarks: Branchiomma is an old, well-known
genus, due to the large size of most of its representatives and to their brightly colored branchial
crowns. The genus was first described about 150
yrs ago, and several of its species were described
even before that time. Because of that, many original descriptions of species of Branchiomma are
very brief and do not include characters now considered important for the taxonomy of the group.
In several cases, type material was lost or is in

poor condition, and these species have been
recorded worldwide, without complete descriptions
having been provided. As occurs in many other
polychaete taxa, several of the previously considered cosmopolitan species are now viewed as
complexes of sibling species, and it is very important to provide full descriptions of these species,
so that taxa can be distinguished from each other.
Recently, Tovar-Hernández and Knight-Jones
(2006) reviewed the genus based on Mexican
species and provided the bases for a distinction
between groups of species. These authors considered the types of stylodes and their distribution
along the radioles as one of the most important
features distinguishing species of Branchiomma.
In the present paper, we describe 2 species of
Branchiomma found intertidally on rocky shores of
the coast of São Paulo. One of these species is
new to science, although specimens probably
belonging to it have been identified as B. nigromaculatum in several previous publications (for
example, Rullier and Amoureux 1979, Amaral
1980, Morgado 1980, Pardo 1995, Duarte and
Nalesso 1996). The 2nd species, B. luctuosum, is
a new occurrence for the Brazilian coast, and it
seems very likely that it is an introduced species,
as its type locality is in the Red Sea, and it has
been previously found in Italy as an invasive
species (Giangrande, pers. commun.).
Key for the Identification of the Species of
Branchiomma Found along the Coast of the
State of São Paulo:
1.

-

Crown uniformly orange to dark red; radioles divided into
articulated units; all stylodes about the same length, some
bright white; basalmost row of stylodes paired ..................
.................................................... Branchiomma luctuosum
Crown with repeating units of pigmentation, each with yellow, green, and white bands; radiolar units not articulating
with one another; stylodes of variable length, longest stylodes about 4 times length of shortest ones; basalmost
row of stylodes unpaired ... Branchiomma patriota sp. nov.

Branchiomma luctuosum Grube
(Figs. 7E, F, I-K, 8, 9, 10A-G.)
Sabella (Dasychone) luctuosum Grube 1870: 37.
Branchiomma luctuosum. Knight-Jones et al. 1991: 854.

Material examined: State of São Paulo. São
Vicente - Praia das Vacas (23 59'S, 46 23'W), on
rocky shore: 20 specimens, coll. on 16 May 2003;
20 specimens, coll. on 27 Aug. 2003; Ilha Porchat
(23 59'S, 46 22'W), on rocky shore: 11 speci-
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Material deposited: Specimens 1-4 deposited
at MZUSP (MZUSP 16933) and specimens 5-9
deposited at ZMUC (ZMUC-POL 1820).
Specimens 1 and 5-9 collected at Ilha das Palmas
(24 00'S, 46 19'W), on rocky shore, on 6 Mar.
2004; specimens 2-4 collected at Ilha Porchat (23
59'S, 46 22'W), on rocky shore, on 16 Mar.

mens, coll. on 17 Nov. 2002; 20 specimens, coll.
on 16 Mar. 2003; 20 specimens, coll. on 15 June
2003. Santos - Ilha das Palmas (24 00'S, 46 19'W),
on rocky shore: 6 specimens, coll. on 6 Mar. 2004.
Additional material examined for comparison:
Branchiomma luctuosum: Southern Italy, Ionian
Sea: 3 specimens (no more data available).
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Fig. 7. Branchiomma patriota sp. nov. (A-C, G, H) holotype alive; (D) preserved paratype 7. (A) anterior thorax and crown, dorsal view;
(B) anterior end, ventral view; (C) anterior thorax and crown, lateral view; (D) oral area, ventral view; (G) radiole, showing radiolar units;
(H) radiole, detail. Branchiomma luctuosum (E, I-K) specimen 1 alive; (F) preserved specimen 2; (E) anterior thorax and crown, ventrolateral view; (F) oral area; (I) anterior thorax and crown, lateral view; (J) anterior thorax and crown, dorsal view; (K) detail of the crown,
showing stylodes. Scale bars: A = 2.5 mm; B, C, E, I, J = 3 mm; D, F-H, K = 1 mm.
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2003. Specimen 1: 8 thoracic and 102 abdominal
chaetigers, body 80 mm long and 8 mm wide,
crown 21 mm long. Specimen 2: 8 thoracic and 88
abdominal chaetigers, body 45 mm long and 8 mm
wide, crown 18 mm long. Specimen 3: 8 thoracic
and 89 abdominal chaetigers, body 24 mm long
and 3.5 mm wide, crown 13 mm long. Specimen
4: 8 thoracic and 96 abdominal chaetigers, body
35 mm long and 7 mm wide, crown 17 mm long.
Specimen 5: 8 thoracic and 95 abdominal
chaetigers, body 46 mm long and 7 mm wide,

crown 14 mm long. Specimen 6: 8 thoracic and 85
abdominal chaetigers, body 43 mm long and 6 mm
wide, crown 15 mm long. Specimen 7: 8 thoracic
and 67 abdominal chaetigers, body 24 mm long
and 3 mm wide, crown 7 mm long. Specimen 8: 8
thoracic and 92 abdominal chaetigers, body 36
mm long and 5 mm wide, crown 10 mm long.
Specimen 9: 8 thoracic and 89 abdominal
chaetigers, body 45 mm long and 5 mm wide,
crown 12 mm long.
Description: Body long, measuring up to 80
(B)

(A)
(C)

(D)

(E)

(F)

Fig. 8. Branchiomma luctuosum. (A) base of crown, dorsal view; (B) radiole; (C) collar chaetae; (D) thoracic notochaetae; (E) inferior
thoracic notochaetae; (F) abdominal neurochaetae. Scale bars: A = 500 µm; B = 300 µm; C = 50 µm; D, F = 100 µm; E = 20 µm.
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mm in length, by 8 mm in width, branchial crown
measuring an additional 21 mm. In life, body light
green, irregularly speckled with many purple to
dark spots (Fig. 7E, I, J); after preservation, body
yellowish to light brown; interramal ocelli small
throughout (Fig. 7I). Crown with 30-45 pairs of
radioles, depending on size of specimens,
arranged in 2 semicircles, midventrally involuted
(Fig. 7E). Radiolar skeleton with 8 or 9 rows of
cells, outer radiolar margin rounded (Fig. 10G).
Radioles basally joined by low palmate membrane,
extending for 2-3 mm, independent of size of specimen (Fig. 8A); radioles with 18-30 articulated
units, each usually with 1 pair of stylodes, includ-

ing basalmost, and another pair of small compound eyes (Figs. 7K, 8B); stylodes right below
articulations, eyes equidistant between stylodes;
distal radiolar units without stylodes; midventrally
involuted radioles without stylodes from base to
tip. Crown uniformly orange to dark red throughout, but 1-4 brightly white stylodes may be present
along radioles (Fig. 7E, I-K). Dorsal lips falciform
(Fig. 7F), with radiolar appendages extending for
around 1/3-1/4 of total length of radioles, joined to
dorsalmost pair of radioles by a membrane, pinnular appendages present. Ventral lips large, earshaped, fused to branchial lobes below origin of
radioles, with rounded free distal lobe surrounding

(A)

(B)

(C)
(D)

(E)
Fig. 9. Branchiomma luctuosum. (A) thoracic uncini, chaetiger 6; (B) anterior abdominal neurochaetae; (C) anterior abdominal uncini;
(D) posterior abdominal uncini; (E) middle abdominal neurochaetae. Scale bars: A = 3 µm; B, E = 30 µm; C, D = 5 µm.
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the mouth ventrally and extending along most of
base of crown at level of palmate membrane,
except for 1 or 2 dorsalmost radioles (Fig. 7F);
ventral lips continuing ventrally as 1 pair of parallel
lamellae ending between collar lappets. Ventral
sacs small, between branchial lobes, originating

from dorsal end of parallel lamellae, behind ventral
lappets of collar and not visible in ventral view.
Dorsal margins of collar fused to the integument at
posterior margin of chaetiger 1, far from faecal
groove, but forming oblique longitudinal crests
extending until to chaetiger 3 (Figs. 7J, 8A). Collar

(E)

(A)

(B)

(C)

(F)

(D)
(G)

(L)

(M)

(N)
(H)

(I)

(J)

(K)

Fig. 10. Branchiomma luctuosum. (A) superior thoracic notochaetae; (B) inferior thoracic notochaetae; (C) anterior abdominal neurochaeatae; (D) posterior abdominal neurochaeatae; (E) thoracic uncini; (F) abdominal uncini; (G) cross-section of lateral radiole.
Branchiomma patriota sp. nov. (H) superior thoracic notochaetae; (I) inferior thoracic notochaetae; (J) anterior abdominal neurochaeatae; (K) posterior abdominal neurochaeatae; (L) thoracic uncini; (M) abdominal uncini; (N) cross-section of lateral radiole.
Scale bars: A-D, G-K, N = 0.05 mm; E, F, L, M= 0.03 mm.
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laterally low, just covering base of crown, with 1
pair of rectangular, distally rounded, laterally overlapping ventral lappets; internal surface of ventral
lappets with large purple spot in live material (Fig.
7E, I). Midline faecal groove deep on anterior thorax, forming mounds at each side on chaetigers 1
and 2, starting slightly posteriorly to point of fusion
of dorsal margins of collar to integument (Figs. 7J,
8A). Thorax with 8 chaetigers in most specimens,
abdomen with up to more than 100; thoracic
notopodia progressively more lateral until
chaetiger 8, abdominal neuropodia all aligned with
last thoracic notopodium; anterior and midbody
chaetigers around 7 times wider than long, posterior chaetigers 3 times wider than long. Thoracic
ventral shields laterally indented by tori; 1st ventral
shield rectangular, very slightly, nearly inconspicuously, indented at ventral midline by parallel lamellae; following shields trapezoidal, laterally indented
by tori. Collar chaetae elongate, narrowly hooded,
arranged in an arc, with spinelike chaetae inside
this arc, hood 1.5 times as wide as shaft (Fig. 8C).
Superior row of notochaetae as elongate, narrowly
hooded chaetae, arranged in an arc, hood slightly
broader than shaft (Figs. 8D, 10A); inferior thoracic
notochaetae arranged in several irregular rows,
spinelike, hood about 1.3 times as wide as shaft,
gently tapering to tip (Figs. 8D, E, 10B). Thoracic
uncini with 2 or 3 rows of equal-sized teeth above
the main fang, covering around 1/3-1/4 of extension of main fang (Fig. 9A), breast swollen and
handle extending for 1/4 of distance between
breast and crest (Fig. 10E). Anterior row of
abdominal neurochaetae as modified, elongate,
narrowly hooded chaetae (Fig. 10C), arranged in a
fascicle inside arc formed by posterior chaetae;
posterior row of abdominal neurochaetae as spinelike chaetae, hood about 1.4-1.5 times width of
shaft (Figs. 8F, 9B, E, 10D). Abdominal uncini
similar to thoracic uncini (Figs. 9C, D, 10F).
Remarks: Our material agrees with both the
original description (Grube 1870) and that provided
by Knight-Jones et al. (1991), including the articulated radioles and the pigmentation of the body.
However, those descriptions barely mention
chaetal morphology and Grube (1870) stated that
the uncini of B. luctuosum have a single row of
teeth above the main fang. This definitely does
not agree with our material (Fig. 9A, C, D); however, according to Gravier (1908) and Knight-Jones
et al. (1991), the uncini of B. luctuosum have more
rows of teeth above the main fang, as in the
Brazilian specimens studied for the present paper.
In addition, Knight-Jones (in preparation) is

presently redescribing this species, and she kindly
sent us some photographs of uncini of B. luctuosum under SEM. These photos show uncini with 2
or 3 rows of teeth above the main fang, exactly as
occurs in Brazilian specimens.
Branchiomma luctuosum has radioles divided
in articulated units. Those articulations are deep
superficial incisions all around the outer margins of
the radioles, which do not extend into the inner
part of radioles or the radiolar skeleton.
Although the type locality of B. luctuosum is in
the Red Sea, this species is well known for its ability to invade foreign areas, possibly transported by
ships, and to compete with native species. This
has been well studied in Italy, where Giangrande
(pers. commun.) observed it competing and
replacing in some areas the original population of
Sabella spallanzanii (Gmelin). Our study of specimens of B. luctuosum from the Ionian Sea, Italy,
demonstrated that specimens from both localities,
Brazil and Italy, belong to the same species.
In São Paulo, although most of the coast of
the state was sampled for the present study, B.
luctuosum was only found in the Bay of Santos, in
the vicinity of the largest seaport in Latin America.
This seems to confirm that the species has been
introduced and also that this is a recent event, as it
still has not had time to invade areas outside the
vicinity of the port.
Besides having the port, the Bay of Santos is
surrounded by several large cities, resulting in an
area heavily impacted by human occupation, with
high levels of organic contamination in the seawater. All this makes the area very suitable for invasive species, and its rocky shores are occupied by
dense aggregations of sabellids, largely dominated
by B. luctuosum, but where B. patriota sp. nov.,
Pseudobranchiomma paulista and Demonax cf.
microphtalmus are also very common species.
Branchiomma patriota sp. nov.
(Figs. 7A-D, G, H, 10H-N, 11, 12, 13.)
Branchiomma nigromaculatum. Rullier and Amoureux 1979:
192 (not Sabella nigromaculata Baird, 1865).

Material examined: State of São Paulo.
Ubatuba - Praia do Perequê Mirim (23 29'S,
45 06'W), on rocky shore: 4 specimens, coll. on 5
Jan. 2003. São Sebastião - Praia de São
Francisco (23 45'S, 45 24'W), on rocky shore: 28
specimens, coll. on 19 Apr. 2003; 17 specimens,
coll. on 16 July 2003; Praia Preta, on rocky shore:
7 specimens, coll. on 18 Apr. 2003; 1 specimen,

°

°

°

°

603

Nogueira et al. -- Branchiomma and Pseudobranchiomma from São Paulo

coll. on 18 July 2003; Praia do Araçá (23 43'S,
45 24'W), on rocky shore: 1 specimen, coll. on 24
July 2002; 2 specimens, coll. on 03 Nov. 2002; 44
specimens, coll. on 17 Apr. 2003; 15 specimens,
coll. on 15 July 2003. São Vicente - Ilha Porchat
(23 59'S, 46 22'W), on rocky shore: 2 specimens,
coll. on 11 Mar. 2002; 23 specimens, coll. on 17
Nov. 2002; 19 specimens, coll. on 16 Mar. 2003;
29 specimens, coll. on 15 June 2003; 35 specimens, coll. on 18 Nov. 2003; Praia das Vacas
(23 59'S, 46 23'W), on rocky shore: 2 specimens,
coll. on 19 Nov. 2002; 118 specimens, coll. on 16
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°

May 2003; 31 specimens, coll. on 27 Aug. 2003.
Type series: All type specimens collected at
Ilha Porchat (23 59'S, 46 22'W), on rocky shore,
on 17 Nov. 2002. Holotype and paratypes 1-4
deposited at MZUSP (holotype: MZUSP 16934;
paratypes: MZUSP 16935), paratypes 5-9 deposited at ZMUC (ZMUC-POL 1821). Holotype: 8 thoracic and 42 abdominal chaetigers, body 21 mm
long and 3.5 mm wide, crown 12 mm long.
Paratype 1: 8 thoracic and 72 abdominal
chaetigers, body 32 mm long and 4 mm wide,
crown 9 mm long. Paratype 2: 8 thoracic and 47
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(F)

(G)
Fig. 11. Branchiomma patriota sp. nov. (A) base of the crown, dorsal view; (B-G) radioles, showing stylodes. Scale bars: A-C, E, G =
200 µm; D = 300 µm; F = 160 µm.
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abdominal chaetigers, body 20 mm long and 3 mm
wide, crown 7 mm long. Paratype 3: 8 thoracic
and 70 abdominal chaetigers, body 31 mm long

and 4 mm wide, crown 12 mm long. Paratype 4: 8
thoracic and 56 abdominal chaetigers, body 16
mm long and 2 mm wide, crown 6 mm long.

(A)

(B)

(C)

(D)

(E)
(F)

(H)

(G)
Fig. 12. Branchiomma patriota sp. nov. (A) anterior end, dorsal view; (B) anterior end, lateral view; (C) thorax, ventral view; (D) oral
area, ventral view; (E) dissected specimen, showing lips; (F) notochaetae, chaetiger 4; (G) superior notochaetae, chaetiger 4; (H) inferior notochaetae, chaetiger 4. Scale bars: A, C = 400 µm; B = 200 µm; D = 100 µm; E = 300 µm; F = 50 µm; G = 20 µm; H = 15 µm.
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Paratype 5: 8 thoracic and 52 abdominal
chaetigers, body 11 mm long and 1 mm wide,
crown 5 mm long. Paratype 6: 8 thoracic and 69
abdominal chaetigers, body 36 mm long and 2 mm
wide, crown 11 mm long. Paratype 7: 8 thoracic
and 61 abdominal chaetigers, body 38 mm long

and 4 mm wide, crown 10 mm long. Paratype 8: 8
thoracic and 60 abdominal chaetigers, body 35
mm long and 4 mm wide, crown 11 mm long.
Paratype 9: 8 thoracic and 55 abdominal
chaetigers, body 25 mm long and 2.5 mm wide,
crown 8 mm long.

(A)

(B)

(C)

(D)

(E)

(F)

Fig. 13. Branchiomma patriota sp. nov. (A) anterior abdominal neurochaetae; (B) uncini, chaetiger 3; (C, F) posterior abdominal uncini;
(D) anterior abdominal uncini; (E) middle abdominal uncini. Scale bars: (A) = 30 µm; (B), (C) = 10 µm; D-F = 5 µm.
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Table 1. Comparison among Branchiomma bairdi, B. cf. bairdi (sensu Capa and López, 2004), B. patriota
sp. nov., and B. nigromaculatum (sources: Capa and López 2004; Tovar-Hernández and Knight-Jones 2006)

B. bairdi
Type locality
Body length (mm)
Crown length (mm)
Thorax length (no. of chaetigers)
Abdomen length (no. of chaetigers)
Crown pigmentation

Bermuda
15
10
8
70
Green bands along radioles and 1 round
yellow spot between eyes of each pair
Body pigmentation
Dark green, speckled with brown spots
throughout
Number of pairs or radioles
10
Number of pairs of stylodes
26
Longest pair(s) of stylodes (position; Mostly in distal 1/2 of radiole, up to 4
length in relation to short stylodes) times longer
Basalmost row of stylodes
Unpaired

Length of dorsal lips

Half the length of the radioles

End of dorsal margins of collar

Posterior border of chaetiger 1 (according
to drawings provided by TovarHernández and Knight-Jones 2006)
Triangular and not overlapping
Larger on anterior segments, then progressively smaller
2

Ventral lappets of collar
Size of interramal ocelli
Number of rows of uncinial teeth
above the main fang

B. conspersum
Type locality
Body length (mm)
Crown length (mm)
Thorax length (no. of chaetigers)
Abdomen length (no. of chaetigers)
Crown pigmentation

B. cf. bairdi
Coiba, Panama
9-12
4-5
7
35-50
Not reported
From brown to tan, with little pigmented
spots
12
Not reported
Not reported; twice longer
Unpaired; right side of the crown with
stylodes only on the right side of radioles, the opposite occurring on the
other side of crown
Much shorter than 1/2 the length of radioles (no more information available)
Posterior border of chaetiger 2

Convoluted
Very small, about the same size
throughout
2

B. loandense

B. patriota sp. nov.
São Paulo, Brazil
4-40
1-12
8
47-72
Green bands along radioles and 1 round
yellow spot between eyes of each pair
Dark green, speckled with dark spots on
thorax
19-24
10-21
Varying between 5th to 13th pair; up to 4
times longer
Unpaired; right side of the crown with
stylodes only on the left side of radioles, the opposite occurring on the
other side of crown
One-third to 1/4 of length of radioles
Posterior border of chaetiger 1 or 2

Rounded and overlapping
Small, about the same size throughout
2 or 3

B. nigromaculatum

Key West, Florida
2.2 (thorax only)
11
7 or 8
5 to 6 (incomplete)
All stylodes with brown pigmentation distally, together appearing as brown
bands around crown
Body pigmentation
Pale, with small dark spots irregularly distributed
Number of pairs or radioles
20
Number of pairs of stylodes
18
Longest pair(s) of stylodes (position; Mostly in distal 1/2 of radiole, 2 to 3 times
length in relation to short stylodes)
as long as the“large”ones
Basalmost row of stylodes
Unpaired

Luanda, Angola
22
10
8
Not reported
The tips of the crown are a little lighter
than the body

St. Vincent, West Indies
34-43
16-18
7 or 8
67-124
Radioles alternating dark brown, white
and orange bands

Light brown, with small dark spots irregularly distributed
20
Not reported
Not reported

Pink, with numerous irregular dark spots,
larger on thorax
46
19
At midlength of radioles; twice as long

Not reported

Length of dorsal lips
End of dorsal margins of collar

Not reported
Not reported

Ventral lappets of collar

Half the length of radioles
Anterior border of chaetiger 1 (according
to drawings provided by TovarHernández and Knight-Jones 2006)
Sub-circular lappets, slightly overlapping

Size of interramal ocelli

Not reported

Not reported

Number of rows of uncinial teeth
above the main fang

2 or 3

Not reported

Unpaired; stylodes originating between
bases of adjacent radioles
Half the length of radioles
Posterior border of chaetiger 3 (according
to the Figure 1H provided by TovarHernández and Knight-Jones (2006:11)
Sub-circular lappets with round apices,
not overlapping
Larger on anterior segments, smaller on
posterior body
1

Not reported
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Description: Middle-sized body, measuring 440 mm in length by 1-4 mm in width, branchial
crown measuring an additional 1-12 mm, and with
up to 80 chaetigers. In life, body dark green, irregularly speckled with a few dark spots on thorax
(Fig. 7A-C); after preservation, body yellowish to
light brown; interramal ocelli minute throughout.
Crown with 19-24 (19) pairs of radioles, depending
on size of specimen, arranged in 2 semicircles, not
midventrally involuted. Radioles basally joined by
low palmate membrane, extending for 0.5-1 mm,
independent of size of specimen (Fig. 11A).
Radiolar skeleton with 4 rows of cells, outer margin
of radiole rounded (Fig. 10N). Radioles repeating
10-21 (21) pigmented units, each with 1 green and
another yellow to orange band, separated by
transparent, colorless to white areas (Fig. 7A-C, G,
H); 1 pair of compound eyes lateral to base of
each yellow band and 1 pair of stylodes right
above green bands; eyes equidistant between stylodes (Figs. 7A-C, G, H, 11B-G). After preservation, bands shorter, yellow bands restricted to
small dots between eyes, green bands becoming
brownish. Radiolar units not articulating with each
other, except for basalmost unit, which has an
articulation right above basalmost row of stylodes
(Fig. 11A). Basalmost row of stylodes always with
unpaired and long stylodes; on right 1/2 of crown,
stylodes of basalmost row only present on left side
of radioles, with opposite occurring on other 1/2 of
crown (Fig. 11A). From 2nd row, stylodes always
paired and of variable length and morphology.
Longest stylodes up to 4 times length of shortest
stylodes and always brightly white in live material,
including those of basalmost row; long stylodes
cylindrical or flattened, and distally rounded or
bifurcate, varying randomly in morphology and
length among specimens, between radioles of
same specimen, and even between stylodes within
same pair (Fig. 11B-G). Short stylodes usually
digitiform and, in live material, green or transparent, colorless, depending on the corresponding
radiolar band. Dorsal lips falciform (Figs. 7D, 12D,
E), with radiolar appendages extending for around
1/3-1/4 of total length of radioles, joined to dorsalmost pair of radioles by a membrane, pinnular
appendages present; in live material, concave side
of dorsal lips bright orange, convex side green.
Ventral lips large, ear-shaped, fused to branchial
lobes below origin of radioles, with rounded free
distal lobe surrounding mouth ventrally and
extending along ventral 1/2 of base of crown, at
level of palmate membrane; ventral lips continuing
ventrally as 1 pair of parallel lamellae ending
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between collar lappets (Figs. 7D, 12E). Ventral
sacs small, between branchial lobes, originating
from dorsal end of parallel lamellae, behind and
above ventral lappets of collar, visible in ventral
view (Figs. 7B, D, 12E). Dorsal margins of collar
ending at posterior margin of chaetiger 1, far from
faecal groove (Figs. 7A, 12A); collar laterally low,
just covering base of crown, and with 1 pair of distally rounded, laterally overlapping ventral lappets
(Figs. 7B, C, 12B); internal surface of ventral lappets with a large brown spot in live material (Fig.
7B, C). Midline faecal groove deep on anterior
thorax, forming mounds at each side on chaetigers
1 and 2, starting nearly at same level as fusion of
dorsal margins of collar to integument (Figs. 7A,
12A); mounds white in live material. Thorax with 7
or 8 chaetigers, 8 in most specimens, abdomen
with up to 72; anterior and midbody chaetigers
around 4 times wider than long, posterior
chaetigers 2 times wider than long. First ventral
shield rectangular, very slightly, nearly inconspicuously, indented at ventral midline by end of parallel
lamellae; following shields trapezoidal, laterally
indented by tori (Fig. 12C). Collar chaetae elongate, narrowly hooded, arranged in an arc, with
spinelike chaetae inside this arc. Superior row of
notochaetae as elongate, narrowly hooded
chaetae, arranged in an arc, hood very slightly
wider than shaft (Figs. 10H, 12F, G); inferior thoracic notochaetae arranged in 2 irregular rows,
spinelike, hood about 1.3 times width of shaft, gently tapering to tip (Figs. 10I, 12F, H). Thoracic
uncini with about 2 or 3 rows of equal-sized teeth
above main fang, covering around 1/3 of extension
of main fang (Fig. 13B), breast swollen and handle
extending for 1/4 of distance between breast and
crest (Fig. 10L). Anterior row of abdominal neurochaetae as modified, elongate, narrowly hooded
chaetae, arranged in a fascicle inside arc formed
by posterior chaetae (Figs. 10J, 13A); posterior
row of abdominal neurochaetae as spinelike
chaetae, hood about 1.3 times width of shaft (Figs.
10K, 13A). Abdominal uncini similar to thoracic
uncini, except for posterior abdominal notopodia,
in which uncini have 3 rows of teeth above main
fang, occupying around 1/2 of extension of main
fang (Figs. 10M, 13C-F).
Etymology: We attribute the epithet of this
species in apposition to the substantive“patriota”,
for it having the same colors as the main colors of
the Brazilian flag, green and yellow.
Remarks: Specimens most likely belonging to
B. patriota sp. nov. were earlier identified as B.
nigromaculatum by Rullier and Amoureux (1979),
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and this classification was followed by several subsequent authors, in studies mostly focused on ecological aspects (Amaral 1980, Morgado 1980,
Pardo 1995, Duarte and Nalesso 1996, among
several others).
However, the original description of B. nigromaculatum is very simple and does not include
several characters considered important for the
taxonomy of the group. Because of that, this
species has been considered circumtropical,
although there are great discrepancies between
representatives of different localities, according to
the few descriptions provided (Day 1967, Rullier
and Amoureux 1979).
Recently, Tovar-Hernández and Knight-Jones
(2006) redescribed B. nigromaculatum, based
either on type material or on specimens from several localities across the Caribbean and Florida,
including live material. We relied on that description to consider B. patriota sp. nov. a different
taxon, new to science. According to TovarHernández and Knight-Jones (2006), B. nigromaculatum has a pattern of pigmentation of the crown
similar to that of B. patriota sp. nov. and has basal
stylodes unpaired, but those are located between
the bases of 2 adjacent radioles. In addition, B.
nigromaculatum has a longer crown in relation to
body length, articulated radioles, longest stylodes
only twice as long as shortest ones, collar extending to chaetiger 3, thoracic uncini with a single row
of teeth above main fang, more abdominal
chaetigers and a pink body (see Table 1).
Knight-Jones (1994) divided the genus into
artificial categories, depending on the morphology
of the collar, if dorsally fused to the faecal groove
or ending laterally, the presence or absence of
macrostylodes, and the number of rows of teeth
above the uncinial main fang. Branchiomma patriota sp. nov. is included in the group of species with
dorsal margins of the collar widely separated from
the faecal groove and with radiolar macrostylodes.
Besides B. patriota sp. nov., the following species
also belong to this group: B. bairdi (McIntosh), B.
nigromaculatum, B. boholense (Grube), B. conspersum (Ehlers), B. japonicum (McIntosh), B.
maculatum (Fischli), B. gravelyi (Aziz), B. loandense (Treadwell), and B. pererai de Silva.
Tovar-Hernández and Knight-Jones (2006)
resurrected and provided a redescription for B.
bairdi, a species which had been synonymized
with B. nigromaculatum and which seems closer to
our new species than to B. nigromaculatum. Prior
to the paper by Tovar-Hernández and KnightJones (2006), the status of B. bairdi was rather

confusing. Augener (1927) was the first to synonymize B. nigromaculatum and B. bairdi, noting
the differences between the sizes of stylodes in
these species, but minimizing the importance of
this character. His opinion was followed by several
subsequent authors (Day 1955, Hartman 1959,
Jones 1962), but not by others (Johansson 1927,
Rioja 1951, Capa and López 2004). In this regard,
Jones (1962) is rather confusing, because the
author emphasized the differences between the
sizes of stylodes of B. bairdi and B. nigromaculatum, but included the former species in the list of
synonyms of the latter.
As stated above, B. bairdi seems closer to B.
patriota sp. nov. than to B. nigromaculatum
because they share similar body lengths, crown
and body pigmentation patterns, numbers of pairs
of stylodes, lengths of the longest stylodes in relation to the shortest ones, numbers of rows of
uncinial teeth above the main fang, and extensions
of dorsal margins of the collar. Branchiomma bairdi differs from B. patriota sp. nov., however,
because it has a longer crown, extending for about
1/2 of its body length, with fewer pairs of radioles,
only 10 pairs, collar ventral lappets widely separated from each other, anterior margin of first ventral
shield entire, thoracic tori abutting, but not indenting ventral shields and, according to the figure 3C
provided by Tovar-Hernández and Knight-Jones
(2006:17), shallower faecal groove on anterior thorax (Table 1).
In addition to the resurrection of B. bairdi,
Tovar-Hernández and Knight-Jones (2006) provide
a redescription of another poorly known taxon of
Branchiomma, B. conspersum, but it is based on a
single specimen, the lectotype, and it does not
include information on color or body and crown
length. The number of pairs of stylodes of B. conspersum is similar to that of B. patriota sp. nov., as
well as the number of rows of teeth above the
uncinial main fang on the thoracic neuropodia, but
in B. conspersum, such teeth occupy 1/2 of the
extension of the main fang, while in B. patriota
they only extend for 1/3 of the extension of the
main fang. In addition, B. conspersum has fewer
radioles, 10 pairs, dorsal lips extending for about
1/2 the length of the crown, and all stylodes with
brown pigmentation distally, whereas B. patriota
has 19 or 20 pairs of radioles, dorsal lips extending
for about 1/3 of the length of the crown, and stylodes never with brown pigmentation distally;
instead, macrostylodes and some short stylodes
are bright white, while others are colorless or
green, depending on the corresponding radiolar
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band of pigmentation.
Also belonging to the same group of species
of Branchiomma, B. loandense differs from our
new species in having a colorless crown with 20
radioles, measuring around 1/2 of the body length,
while B. patriota sp. nov. has a colorful crown,
even after preservation, extending for around 1/4
of its body length.
Finally, Capa and López (2004) described a
B. cf. bairdi from Coiba I., Pacific Panama, which,
according to the authors, differs from the Atlantic
B. bairdi and agrees with the Pacific Mexican B.
bairdi described by Rioja (1951) by being considerably shorter in all dimensions and by having a
somewhat different morphology of the uncini.
However, there are other differences between
Panamanian and Atlantic specimens, which are
now assessable due to the redescription of B. bairdi by Tovar-Hernández and Knight-Jones (2006)
and render the placement of those Panamanian
specimens in B. bairdi rather doubtful. The longest
stylodes of B. cf. bairdi are only twice as long as
the short ones, while in B. bairdi, they are characteristically up to 4 times as long as the shortest
ones. In addition, the collar of B. cf. bairdi is
longer than that of the“true”B. bairdi (Table 1).
In addition to the differences between B. bairdi and B. patriota sp. nov. noticed above, B. cf.
bairdi has unpaired stylodes on the basalmost row,
but those are only present on the right side of the
radioles of the right side of the crown, and on the
left side of the radioles of the left side of the crown,
while in B. patriota sp. nov., the pattern is exactly
the opposite, with stylodes on the right side of the
radioles of the left side of the crown, and on the
left side of the radioles of the right side of the
crown (Fig. 11A) (Table 1).
It is known for some Branchiomma species
that the juvenile forms may have unpaired stylodes
on the basalmost row. Also, in some species,
adults may have some radioles with unpaired
basalmost stylodes, especially on the ventral side
of the crown, while others have paired basalmost
stylodes. In B. patriota sp. nov., however, all radioles have an unpaired basalmost row of stylodes,
independent of the size of the specimen, which follows the pattern described above.
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