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Abstract

The morphological and morphometric analyses of 88 orbiniids 
from the continental shelf of the Gulf of California lacking 
thoracic neuropodial hooks confirmed that a new species, Leito-
scoloplos multipapillatus, described herein, is present along with 
Leitoscoloplos panamensis (Monro. 1933), already recorded 
there. The new species is closely related to L. panamensis, but 
can be clearly separated from this, and all other species of Leito-
scoloplos, by the unique presence of up to 14 stomach papillae 
per chaetiger. A third taxon was identified, Leitoscoloplos sp., 
which is morphologically indistinguishable from L. panamensis, 
except for the presence of 1-2 stomach papillae on 1-2 segments, 
a feature that although important was not considered significant 
enough to erect a new species. Morphometric analyses between 
the closely related species, L. panamensis (including its type 
material) and L. multipapillatus sp. nov., in addition to Leito-
scoloplos sp., were used to verify the new species. The generic 
diagnosis is emended to include species with numerous stomach 
papillae. Anatomical examination of these species was carried 
out with SEM to illustrate their characteristic features and cor-
roborate the presence of capillary chaetae only along the thorax 
of the analysed specimens, as well as the unusual occurrence of 
stomach papillae.
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Introduction

The family Orbiniidae Hartman, 1942 comprises a 
group of deposit-feeding polychaetes, distributed in all 
the world seas. Following Hartman’s (1957) compre-
hensive systematic review of the orbiniids, which in-
cluded redefining all recognized genera, the family was 
divided into the sub-families Orbiniinae (with one 
peristomial ring) and Protoariciinae (with two rings). 
Subsequently, Blake’s studies (1996) on their larval and 
juvenile morphology, established that some species 
included in the sub-family Protoariciinae were juveniles 
of larger species of Orbiniinae, and that the first achae-
tous ring in orbiniids was peristomial, while the second 
ring is now thought to be an achaetous segment (Fau-
chald and Rouse, 1997). In 2000 Blake reclassified the 
Orbiniidae into three sub-families: Methanoariciinae, 
Microorbiniinae, and a new ‘combined’ Orbiniinae, 
which included many genera of the former Protoaricii-
nae. However, the phylogenetic relationships of orbiniid 
taxa reconstructed by Bleidorn (2005), based on the 
sequence data of the mitochondrial 16S rRNA and 
nuclear 18S rRNA genes, showed no support for the 
hypothesis that the Protoariciinae are juveniles of Orbi-
niinae. Therefore, the support for maintaining these 
clades became very weak and the monophyly of some 
of the genera is in doubt (Bleidorn, 2005; Bleidorn  
et al., 2009). Presently, approximately 150 species and 
24 genera are recognized (Read and Fauchald, 2012).
 The genera Leitoscoloplos, Naineris, Orbinia, Phylo 
and Scoloplos are the most speciose taxa in the Orbi-
niidae. In particular, Leitoscoloplos Day, 1977 includes 
those orbiniids that truly lack thoracic neuropodial 
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hooks (Day, 1977); the genus was thoroughly reviewed 
by Mackie (1987), who suggested a possible polyphyl-
etic origin of the species currently within that taxon.
 Originally, the genus was erected by Monro (1933) 
as Haploscoloplos to accommodate those species which 
were generally similar to Scoloplos but lacked hooks. 
Subsequently, Monro’s short definition was comple-
mented by Hartman (1957) and Day (1973), but the 
absence of thoracic neuropodial hooks remained the 
defining character of the genus. Unfortunately, the type 
species originally selected by Monro, Scoloplos cylin-
drifer Ehlers, 1904 from New Zealand, was later found 
to possess an anterior row of short slender hooks that 
is easily overlooked, and Haploscoloplos became a 
synonym of Scoloplos (Day, 1977). However, Day (1977) 
could observe that several species did fit Monro’s ge-
neric definition of Haploscoloplos and proposed to 
name the new genus Leitoscoloplos to include the 
orbiniids with no hooks and with only crenulated capil-
laries in the thorax. Later, following Mackie’s (1987) 
excellent re-examination of the species assigned to this 
genus, five new taxa were described. Nowadays, 24 
species (including the new species described in this 
study) are recognized in the genus Leitoscoloplos.
 Orbiniids are polychaetes common in sandy and 
muddy bottoms throughout the world, with most species 
distributed at relatively shallow depths (Rouse, 2001; 
Eibye-Jacobsen, 2002). In the Tropical Eastern Pacific, 
seven species have been recorded of the 24 described 
to date. In the course of the revision of the polychaetes 
collected for this study, several specimens from the 
family Orbiniidae were separated from their congeners: 
their pointed prostomium and the presence of only 
capillary chaetae in the thoracic neuropodia clearly 
indicated that they belonged to the genus Leitoscoloplos. 
Hernández-Alcántara and Solís-Weiss (1999), following 
Mackie (1987), initially identified these as L. panamen-
sis (Monro, 1933). However, as a result of more in-depth 
observations of those specimens, unusual morphologi-
cal features were detected in some individuals, i.e., 
numerous stomach papillae on the ventral surface of 
the body, besides the characteristic podal and subpodal 
papillae, that made us re-examine their taxonomic 
status. The comparison of these unusual orbiniids with 
the type material of L. panamensis corroborated that 
the former were different.
 Stomach papillae are not unknown in the genus 
Leitoscoloplos, since in L. ovobatus Mackie, 1987, from 
New England, USA, a single small stomach papilla is 
present on 2-3 chaetigers at the thorax-abdomen junc-
tion. The occurrence and distribution of these stomach 

papillae are considered rather important to help separate 
species in other orbiniid genera, particularly in Orbinia 
and Phylo.
 Based on the above, we herein describe Leitoscolo-
plos multipapillatus sp. nov., collected on the continen-
tal shelf of the Gulf of California, mainly characterized 
by its numerous stomach papillae, and compare it to the 
closely related species L. panamensis and Leitoscolo-
plos sp. The status of the latter is discussed. Our taxo-
nomic observations and morphometric analyses neces-
sitated emendation of the generic diagnosis to include 
species with abundant stomach papillae. SEM images 
were used to confirm the presence of only capillary 
chaetae in the neuropodia and the occurrence of these 
unusual papillae on the specimens from the Gulf of 
California.

Material and methods

Sampling and material examined

Sampling was carried out on soft bottoms in the Gulf 
of California, Eastern Pacific (23-31°38’N, 105-107°W), 
between 9 and 104 m depth on board the O/V ‘El Puma’ 
(‘Cortés’ expeditions) and in Mazatlán Bay. The sedi-
ment was collected with a Smith-McIntyre (0.1 m²) or 
Van Veen (0.06 m²) grab, and sieved through a 0.5 mm 
mesh. The biological material was fixed in 10% forma-
lin and preserved in 70% ethanol.
 The specimens were examined under dissection and 
compound light microscopes, both with camera lucida 
for drawings. For SEM studies, specimens were dehy-
drated via a graded ethanol series, liquid-CO2 dried at 
critical point, coated with gold and examined in a 
JEOL JSM6360LV microscope at the Instituto de 
Ciencias del Mar y Limnología (ICML), Universidad 
Nacional Autónoma de México (UNAM). The identi-
fied specimens and type material of the new species 
were deposited in the Colección Nacional de Polique-
tos of the ICML, UNAM (CNP-ICML-UNAM; DFE.
IN.061.0598), and at the British Natural History Mu-
seum (BMNH). The type series of Leitoscoloplos 
panamensis in the British Natural History Museum 
was also examined.

Morphological analysis 

Some morphological characters have been used under 
different names in the family Orbiniidae after Hart-
man’s (1957) study; that is why the modifications 
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proposed by Mackie (1987), as well as those introduced 
by Blake (1996) and Eibye-Jacobsen (2002), were used 
here to standardize the description of the species. The 
abdomen is considered to start where the neuropodia 
become cylindrical; besides, the abdominal neuropodia 
bear a few capillaries, while the thoracic neuropodia 
have fan-shaped bundles of numerous chaetae. A single 
postchaetal lobe is present in the notopodia, and the 
chaetiger at which this lobe appears can be a diagnostic 
character for some species. Contrary to the notopodia, 
an important number of morphological structures are 
helpful in the neuropodia for the identification of the 
different taxa. The number and distribution of papillae 
associated with the parapodia are important to identify 
several genera of Orbiniidae. In the course of this study, 
podal, subpodal and/or stomach papillae were observed 
in the neuropodia of specimens of Leitoscoloplos, and 
their distribution on the thorax and/or abdomen were 
considered significant to separate the taxa. In particular, 
the podal papillae are postchaetal processes, which are 
part of the subdivided neuropodial lobes proper; the 
term subpodal papilla refers to papillae immediately 
below the neuropodia, present in a transverse row, 
ventral and somewhat posterior to the neuropodia, while 
stomach papillae are papillae clearly placed close to the 
ventral midline of the body (Mackie, 1987; Eibye-
Jacobsen, 2002). These stomach papillae have also been 
described by some authors as subpodal papillae ex-
tended almost to the ventral midline of the body (Eibye-
Jacobsen, 2002). 
 Morphological differences among Leitoscoloplos 
panamensis, L. multipapillatus sp. nov. and Leitos-
coloplos sp. are difficult to recognize, except for the 
number of stomach papillae. Usually, the subpodal and 
stomach papillae are separated by a gap, and the stom-
ach papillae are counted from this gap to the ventral 
midline of the body, but in the new species described 
in this study, the distribution of the subpodal and stom-
ach papillae is occasionally continuous (see discussion). 
This is why they look like additional papillae on the 
ventral surface, making it difficult to distinguish be-
tween them, as indicated by Mackie (1987) and Eibye-
Jacobsen (2002).
 The emendations of Eibye-Jacobsen (2002) to the 
genus Leitoscoloplos allow the inclusion of species with 
up to seven subpodal papillae; in the new species 
herein described, all the diagnostic characters corre-
sponded to Leitoscoloplos, except for their numerous 
(up to 14) stomach papillae, which is why it was neces-
sary to extend the diagnosis of the genus to include 
species with numerous stomach papillae.

Morphometric comparison

To compare the specimens identified as Leitoscoloplos 
panamensis, L. multipapillatus sp. nov. or Leitoscolo-
plos sp., 14 morphological features commonly used in 
orbiniid taxonomy were measured: body length to 
chaetiger 50 (Bln); thoracic width at chaetiger 10 (Tw), 
without parapodia; number of thoracic chaetigers (Tc); 
thoracic length (Tln); first chaetiger with branchiae 
(fBr); first neuropodium with bifurcate lobes (fBL); first 
chaetiger with interramal cirri (fIC); number of chaeti-
gers with interramal cirri (cIC); first chaetiger with 
subpodal papillae (fSpP); number of chaetigers with 
subpodal papillae (cSpP); maximum number of subpo-
dal papillae (mSpP); first chaetiger with stomach papil-
lae (fStP); number of chaetigers with stomach papillae 
(cStP); maximum number of stomach papillae (mStP).
 Orbiniids are very long, usually over 200 segments 
as adults (Eibye-Jacobsen, 2002) but, as all specimens 
in this study lacked their posterior regions, length 
measurements were standardized to 50 chaetigers. The 
measurements were made with an eyepiece micrometre 
in 38 specimens of L. panamensis collected in the Gulf 
of California, three syntypes of L. panamensis, 38 
specimens of L. multipapillatus sp. nov., and 12 speci-
mens of Leitoscoloplos sp. The 14 characters chosen 
were submitted to an exploratory analysis to identify 
general patterns such as their variability, which was 
performed with box diagrams and the Kruskal-Wallis 
test (KW) to identify differences between taxa; p values 
of less than 0.05 were considered statistically significant 
(Zar, 1996).
 Based on the above mentioned morphometric meas-
urements, a Principal Component Analysis (PCA) was 
carried out to evaluate the relationships between the 
three taxa under study, and to identify which variables 
best explained their variability (Hair et al., 1999). 
Later, a Discriminant Analysis using the forward step-
wise method was applied to determine the best combi-
nation of variables that would discriminate between the 
taxa collected and the type material of L. panamensis. 
The standard statistic Wilks’ lambda (ranking from 1: 
no discriminatory power, to 0: perfect discriminatory 
power) was used to detect the statistical significance of 
the discriminatory power of the current model, where 
the groups must be differentiated at a significant level 
of p < 0.0001 to be considered true species. The char-
acters’ selection for the model were made by the F-re-
move statistic, which selected the variables with F-
values greater than 1. The partial Wilks’ lambda index 
was employed to evaluate the contribution of each 
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Fig. 1. Variation in 14 morphological 
characters in three Leitoscoloplos taxa. 
Character abbreviations are defined in the 
materials and methods section.

Fig. 2. PCA diagrams for the first two factors. A) Biplot of the 14 morphological characters; B) distribution of all specimens of Leito-
scoloplos panamensis (P), syntypes of L. panamensis (T), Leitoscoloplos multipapillatus sp. nov. (M) and Leistoscoloplos sp. (S). 
Morphological abbreviations are explained in the materials and methods section.
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character to the discrimination between groups, where 
0 means a perfect discriminatory power. Next, a ca-
nonical analysis was carried out to compute the discri-
minant functions and to show how the morphological 
variables discriminate the specimens/species (Hair et 
al., 1999). All morphometric analyses were carried out 
using the software Statistica 7.0 for Windows.

Results

The anatomical and morphometric comparison among 
the taxa under study yielded the following results:
 Only three characters were significantly similar for 
all analysed taxa (Fig. 1): 1) except for one specimen 
from L. panamensis (chaetiger 8), in all taxa the 
branchiae (fBr) started on chaetiger 9 (KW=1.395, 
p=0.7068); 2) although their variability was very high, 
the average number of chaetigers bearing interramal 
cirri (cIC) was similar in the three taxa (KW=2.736, 
p=0.4341); 3) the specimens belonging to L. panamen-
sis were slightly shorter (Bln) than the other taxa, but 
this difference was not significant (KW=7.346, 
p=0.0617).
 Of course, the measurements linked to stomach 

papillae showed that L. multipapillatus sp. nov. has the 
highest number of stomach papillae (mStP) and of 
chaetigers with such papillae (cStP) compared to Lei-
toscoloplos sp., but in both taxa these papillae start on 
similar chaetigers (16 to 18) (Fig. 1). On the other hand, 
the number of thoracic chaetigers (Tc: 18 to 20) and the 
highest number of subpodal papillae (mSpP: 8) in L. 
multipapillatus sp. nov., are significantly higher than in 
Leitoscoloplos sp. or L. panamensis (both with 17 
thoracic chaetigers and up to 4 subpodal papillae on 
average). Moreover, in L. multipapillatus sp. nov., the 
number of chaetigers with subpodal papillae (cSpP) is 
higher (12 on average) than in Leitoscoloplos sp. (10 on 
average) or L. panamensis (9 on average) (Fig. 1).
 Besides the stomach papillae, there were few mor-
phological differences between Leitoscoloplos sp. and 
L. panamensis; the first species was only slightly 
larger. On the other hand, the specimens of L. pana-
mensis from Panamanian coasts (type material) showed 
that those specimens are larger (Bln) than those col-
lected in the Gulf of California, and perhaps, the 
subpodal papillae (fSpP) appear first on posterior 
neuropodia: chaetigers 15-17 versus chaetigers 13-15 in 
Leitoscoloplos sp. (Fig. 1).
 The first four principal components explained 
nearly 75% of the total variation of the 14 morpho-
logical characters. Of these, the first two explain better 
most of the data variability (58.58%) (Table 1). Factor 
1 described the highest variance of the model (45.90%) 
(Table 1, Fig. 2A-B). The most important variables for 
factor 1 were the maximum number of stomach papil-
lae (mStP), the number of chaetigers bearing these 
papillae (cStP), the number of thoracic chaetigers (Tc), 
and to a lesser degree, the maximum number of 
subpodal papillae (mSpP) (Table 2, Fig. 2A), which 

Table 1. Eigenvalues for the first four principal components.

Factor Eigen- % Total Cumulative % Cumulative
 value variance eigenvalue variance

1 6.43 45.9 6.4 45.9
2 1.78 12.7 8.2 58.6
3 1.25 8.9 9.5 67.5
4 1.07 7.6 10.5 75.1

Parameters Factor 1 Factor 2

Body length to chaetiger 50 (Bln) -0.67 0.18
Thoracic width at chaetiger 10 (Tw) -0.66 0.56
Number of thoracic chaetigers (Tc) -0.91 -0.14
Thoracic length (Tln) -0.76 0.20
First chaetiger with branchiae (fBr) -0.23 0.31
First neuropodium with bifurcate lobes (fBL) 0.22 0.18
Number of chaetigers with interramal cirri (cIC) -0.11 0.85
First chaetiger with interramal cirri (fIC) -0.60 -0.39
Maximum number of subpodal papillae (mSpP) -0.85 0.05
Number of chaetigers with subpodal papillae (cSpP) -0.77 0.30
First chaetiger with subpodal papillae (fSpP) 0.39 -0.14
Maximum number of stomach papillae (mStP) -0.91 -0.27
Number of chaetigers with stomach papillae (cStP) -0.91 -0.23
First chaetiger with stomach papillae (fStP) -0.73 -0.36

Table 2. Parameters and abbreviations 
used in the morphometric analysis. Fac-
tor 1 and 2 show the respective weights 
of each parameter in the PCA. The high-
est weights are indicated in boldface 
type. For parameter abbreviations see 
Fig. 1.
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were more correlated to L. multipapillatus sp. nov (Fig. 
2B). On the other hand, factor 2, linked to the number 
of chaetigers with interramal cirri (cIC) and thoracic 
width (Tw) (Table 2, Fig. 2A), only accounted for 12.68% 
of the variability (Table 1).

 Plotting both components, two main groups emerge 
(Fig. 2B): one regrouping the specimens with the high-
est number of thoracic chaetigers (18-20) and numerous 
stomach papillae (M), and a second one where speci-
mens have fewer than 17 thoracic chaetigers and 0-2 

Fig. 3. Canonical analysis based on the 
first and second discriminant functions: 
P) Leitoscoloplos panamensis; T) syn-
types of L. panamensis; M) Leitoscolo-
plos multipapillatus sp. nov.; S) Lei-
stoscolo plos sp.

Table 3. Chi-square test with successive roots removed.

Root Eigenvalue Canonical correlation Wilk’s lambda Chi-square df p-level

0 488.417 0.999 0.190 × 10-3 708.292 33 0
1 5.142 0.915 0.091 197.352 20 0
2 0.781 0.662 0.562 47.597 9 0

Table 4. Selected variables by discriminant analysis to separate 88 individuals of: Leitoscoloplos panamensis and its type material, 
Leitoscoloplos multipapillatus sp. nov. and Leitoscoloplos sp.

Variable Wilks’ Lambda Partial Lambda F-remove p-level Tolerance

First chaetiger with stomach papillae (fStP) 0.028 0.007 3787.016 0.000 0.668
Maximum number of stomach papillae (mStP) 0.208 × 10-3 0.898 2.906 0.040 0.517
First chaetiger with interramal cirri (fIC) 0.319 × 10-3 0.586 18.100 0.000 0.707
Number of chaetigers with stomach papillae (cStP) 0.264 × 10-3 0.708 10.563 0.000 0.421
Thoracic length (Tln) 0.251 × 10-3 0.745 8.805 0.000 0.459
Thoracic width at chaetiger 10 (Tw) 0.228 × 10-3 0.820 5.621 0.002 0.360
Number of thoracic chaetigers (Tc) 0.215 × 10-3 0.868 3.906 0.120 0.520
First chaetiger with subpodal papillae (fSpP) 0.232 × 10-3 0.805 6.231 0.001 0.750
First neuropodium with bifurcate lobes (fBL) 0.202 × 10-3 0.923 2.153 0.100 0.940
Number of chaetigers with subpodal papillae (cSpP) 0.198 × 10-3 0.941 1.595 0.197 0.500
Number of chaetigers with interramal cirri (cIC) 0.197 × 10-3 0.950 1.342 0.267 0.563



139Contributions to Zoology, 83 (2) – 2014

stomach papillae (P, T and S). The PCA clearly divides 
the specimens of L. multipapillatus sp. nov. from those 
of the other taxa, but the specimens of Leitoscoloplos 
sp. are not isolated. They always appear close to L. 
panamensis, although they tend to separate due to the 
presence of 1-2 stomach papillae (Fig. 2B).
 The Discriminant Analysis supported this arrange-
ment of the data (Fig. 3) since with a Wilks’ lambda of 
0.00019 (Table 3) the test was highly significant (p < 
0.001); furthermore, the analysis showed that all of the 
specimens were correctly classified inside the corre-
sponding group. The forward stepwise method removed 
three variables (F-value < 1) from the discriminant func-
tion model: body length to chaetiger 50 (Bln), first 
chaetiger with branchiae (fBR) and the maximum num-
ber of subpodal papillae (mSpP). Therefore, 11 variables 
remained to discriminate between the morphological 
types (Table 4), suggesting that three distinct taxa are 
present, L. panamensis, L. multipapillatus sp. nov. and 
Leitoscoloplos sp., with the type material of L. pana-
mensis linked to the specimens collected in the Gulf of 
California (Fig. 3). The partial Wilks’ Lambda evaluated 
the individual contributions of the selected characters 
and, with the lowest value, the first chaetiger with stom-
ach papillae (fStP) was clearly the most important pa-
rameter weighted in the discrimination function (Table 
4). The number of chaetigers with interramal cirri (cIC), 
with subpodal papillae (cSpP) and the first neuropodium 
with bifurcate lobes (fBL), were the characters that 
added the least to the overall discrimination. Most of the 
variables included in the model showed tolerance values 
higher than 0.5, but the characters linked to the specimens 
size, i.e. the thoracic width at chaetiger 10 (Tw) and the 
thoracic length (Tln), did not add to a unique contribution 
of the discriminatory power since they are 64% and 58% 

redundant with the variables already included (Table 4).
 Computing the discriminant functions through a 
canonical analysis to show how the variables discrimi-
nated the different morphological groups, we found that 
all discriminant functions (canonical roots) were statis-
tically significant (Table 3). The standardized coeffi-
cients for canonical variables showed that the first dis-
criminant function accounted for 98.8% of the explained 
variance, that is, almost 99% of all discriminatory 
power can be explained exclusively by this root (Table 
5). Particularly, the first discriminant function was 
weighted most heavily by the first chaetiger with stom-
ach papillae (fStP), the number of chaetigers with stom-
ach papillae (cStP), and to a lesser extent by the first 
chaetiger with subpodal papillae (fSpP). The second (1%) 
and third (0.2%) canonical roots were virtually irrelevant 
to discriminate the morphological groups, which were 
marked mostly by the number of chaetigers with stomach 
papillae (cStP), the first chaetiger with interramal cirri 
(fIC), the thoracic length (Tln), the number of thoracic 
chaetigers (Tc) and the first chaetiger with subpodal 
papillae (fSpP) respectively (Table 5).

 As a result of this highly significant contribution of 
the variables related to the stomach papillae, the plot of 
the two discriminant functions confirmed the separation 
of the morphological shapes. It appears that the most 
important and clear discrimination is possible for 
specimens of L. panamensis and its type material by 
the first canonical root (Fig. 3). This root was marked 
by negative coefficients for the variables associated with 
the stomach papillae (Table 5); thus, the presence of 
these morphological characters makes it less likely that 
the specimens bearing these papillae belong to L. pa-
namensis. The second canonical root seems to distin-

Variable Root 1 Root 2 Root 3

First chaetiger with stomach papillae (fStP) -1.211 0.165 -0.030
Maximum number of stomach papillae (mStP) 0.242 -0.314 0.357
First chaetiger with interramal cirri (fIC) 0.356 -0.682 -0.420
Number of chaetigers with stomach papillae (cStP) -0.517 -0.704 -0.150
Thoracic length (Tln) 0.022 0.084 -1.120
Thoracic width at chaetiger 10 (Tw) -0.241 0.616 0.529
Number of thoracic chaetigers (Tc) -0.002 -0.376 0.557
First chaetiger with subpodal papillae (fSpP) 0.293 -0.224 -0.550
First neuropodium with bifurcate lobes (fBL) -0.065 0.139 0.376
Number of chaetigers with subpodal papillae (cSpP) 0.238 -0.226 -0.200
Number of chaetigers with interramal cirri (cIC) 0.193 0.201 -0.197

Eigenvalue 488.417 5.142 0.781
Cumulative proportion 0.988 0.998 1.000

Table 5. Standardized coefficients for ca-
nonical variables.
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guish mostly between L. multipapillatus sp. nov. and 
Leitoscoloplos sp. (Fig. 3), since Leitoscoloplos sp. 
clearly has less stomach papillae on only 1-2 chaetigers, 
although as we would have expected, according to the 
eigenvalues, that the magnitude of the discrimination 
would be much smaller (Tables 3, 5).
 This morphological discrimination is highly deter-
mined by the presence and distribution of the stomach 
papillae. Therefore, if the variables associated with this 
character were filtered, the separation between L. pa-
namensis and Leitoscoloplos sp. would be very difficult. 
The multivariate analysis showed that L. multipapil-
latus sp. nov. can be kept as a distinct species, mainly 
because of the higher number of thoracic chaetigers 
(18-20) and subpodal papillae (mean: 6), but the speci-
mens corresponding to L. panamensis and Leitoscolop-
los sp. would remain mixed. Yet, this last taxon asso-
ciation is not homogeneous, since the specimens kept 
as Leitoscoloplos sp. are more similar to the L. pana-
mensis specimens collected in the Gulf of California 
than to those from Panama. The fact that syntypes are 
slightly segregated from specimens from the Gulf is a 
consequence of the fact that they are larger and that 
their subpodal papillae and interramal cirri start 1-2 
chaetigers later than on those from the Gulf.

Discussion

Although the systematic position of the family Orbinii-
dae within the Annelida is still under discussion, and 
the relationships within the Orbiniidae are not yet clear 
(Hoffman and Hausen, 2007; Bleidorn et al., 2009), the 
validity and monophyly of the genus Leitoscoloplos 
seems adequate (Bleidorn et al., 2009). However, the 
presence of numerous subpodal and stomach papillae 
in some specimens from the Gulf of California could 
modify this claim, because these specimens can be 
distinguished from all other species of the genus only 
by the higher number and distribution of these papillae.
 As previously mentioned, the occurrence of stomach 
papillae in other genera of the family, as well as their 
number and distribution, constitute diagnostic characters 
to identify and differentiate species (Hartman, 1957; 
Blake, 1996). However, in the genus Leitoscoloplos, this 
character had been observed only in L. obovatus 
Mackie, 1987 (1 stomach papilla), and now in the taxa 
analysed in this study, Leitoscoloplos sp. (1-2 stomach 
papilla) and L. multipapillatus sp. nov. (up to 14 stomach 
papillae). Therefore, to fully understand the importance 
of these papillae to classify species within the genus, we 

must wait to find other species bearing this character.
 With the current information, we cannot discard the 
possibility that specimens of Leitoscoloplos sp. can be L. 
panamensis forms with some stomach papillae. Unfor-
tunately, detailed comparison between specimens coming 
from different marine regions is not possible, since the 
available type material of L. panamensis consists of only 
three syntypes that are poorly preserved; also, earlier 
reports of specimens of L. panamensis from other lo-
calities, besides Panama and the Gulf of California, could 
be questionable: for example, in specimens collected from 
the central Mexican Pacific (Salazar-Vallejo et al., 1990), 
branchiae start on chaetigers 11-12 so that, according to 
the revision by Mackie (1987) and our comments in this 
study, they could not correspond to L. panamensis.
 The distribution of the various species of Leitoscolop-
los is still poorly known; most of them have been re-
corded only from their type localities, while others, ini-
tially reported as widely distributed, like L. kerguelensis 
(McIntosh, 1885), have been revised and found to belong 
to other morphologically similar species (Mackie, 1987). 
The genus Leitoscoloplos in the Tropical Eastern Pa-
cific is relatively well represented, since seven species 
(L. bajacaliforniensis De León-González and Rodríguez-
Valencia, 1996, L. fragilis (Verrill, 1873), L. kerguelensis 
(McIntosh, 1885), L. mexicanus Fauchald, 1972, L. pa-
namensis (Monro, 1933), L. pugettensis (Pettibone, 1957) 
and L. multipapillatus sp. nov. have been recorded (29% 
of all described species). However, in order to assess the 
phylogeny of the genus Leitoscoloplos, more studies 
aimed at assessing their important anatomical features 
and at analysing their intraspecific morphological vari-
ability in different geographical regions are necessary.
 The morphometric analysis carried out here comple-
ments the anatomical observations and contributes to a 
more detailed taxonomic evaluation. Despite the lack of 
information on the origin and function of the subpodal 
and stomach papillae in orbiniids, and on their variations 
related to their geographic distribution, the designation 
of this new species of Leitoscoloplos based on classical 
taxonomy was significantly supported by morphometric 
tests. This shows that the morphometric approach can be 
a valuable tool to differentiate cryptic taxa and to choose 
which anatomical features are more important in iden-
tifying species.
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Appendix

Systematics

Orbiniidae Hartman, 1942
Leitoscoloplos Day, 1977, emended
Type species: Haploscoloplos bifurcatus Hartman, 
1957: 277-279, designated by Day (1977).

 Diagnosis. Prostomium pointed, conical, with an 
achaetous peristomial ring. Thoracic neurochaetae with 
only crenulated capillaries; abdominal furcate notochae-
tae present or absent. Branchiae either present from 
posterior thoracic, transitional or abdominal chaetigers, 

or absent. Interramal cirri present or absent. Posterior 
thoracic neuropodia with up to 6 podal papillae. Subpo-
dal and stomach papillae absent, or with up to 8 subpo-
dal papillae per parapodium and with numerous stomach 
papillae in the posterior thorax/anterior abdomen.
 Remarks. In Leitoscoloplos multipapillatus sp. nov., 
thoracic chaetigers with up to 2 podal papillae are 
present, which corresponds well to the generic definition 
(Mackie, 1987; Eibye-Jacobsen, 2002). However, in this 
new species, a higher number of subpodal papillae (up 
to 8 per parapodium) are found, and most of all, numer-
ous stomach papillae (up to 14 on each segmental side). 

Fig. 4. Leitoscoloplos multipapillatus sp. 
nov., holotype. A) Anterior end, dorsal 
view; B) same, lateral view; C) chaetiger 
5, posterior view; D) chaetiger 10, poste-
rior view; E) chaetiger 24, posterior view; 
F) chaetiger 30, posterior view; G) chaeti-
gers 15 to 23, lateral view. (Roman 
numerals=number of chaetiger; NO 
=nuchal organs; SbPa=subpodal papilla; 
StPa=stomach papilla). Scale bars: A 1 
mm; B 0.5 mm; C-F 0.1 mm; G 0.2 mm.
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Together, they form ventral fringes on some posterior 
thoracic and anterior abdominal chaetigers. Because of 
their position, below the neuropodia or on the ventral 
region of the body, both types of papillae are usually 
separated by a gap. However, in Leitoscoloplos multi-
papillatus sp. nov., when these papillae together make 
continuous ventral fringes on some chaetigers, it is al-
most impossible to differentiate them. In such cases, it 
was assumed that there could be up to 8 subpodal papil-
lae by parapodium, because 8 was the maximum number 
of subpodal papillae observed in the analyzed specimens, 
when papillae are not clearly placed on the ventral mid-
dle region (stomach papillae). So far , no other morpho-
logical distinctions between these structures have been 

observed in orbiniids. (Based on the redefinition of 
Mackie (1987), the emendations made by Eibye-Jacob-
sen (2002), and the remarks made in this study.)

Leitoscoloplos multipapillatus sp. nov. (Figs 4A-G, 
5A-I, 6A-H)
Leitoscoloplos panamensis.− Hernández-Alcántara and 
Solís-Weiss 1999: 27 (in part). (not Monro, 1933)

 Holotype (CNP-ICML: POH-01-001): Expedition 
‘Cortés 3’: Station 42, Tepoca Cape, Gulf of California 
(30°12.4’N, 112°47.2’W), 23 m, fine sand, collected by 
P. Hernández-Alcántara, 5 August 1985.

Fig. 5. Leitoscoloplos multipapillatus sp. 
nov., paratype. A) Thoracic and abdomi-
nal region, ventro-lateral view; B) ante-
rior end, dorso-lateral view; C) transition 
from thorax (left) to abdomen, dorsal 
view; D) chaetigers 1 and 2, lateral view; 
E) notopodium from chaetiger 3, anterior 
view; F) neuropodium from chaetiger 3, 
anterior view; G) neuropodium from 
chaetigers 6-8, anterior view; H) neuro-
podium from chaetiger 11, anterior view; 
I) neuropodium from chaetiger 8, frontal 
view. (Roman numerals=number of 
chaetiger; NO=nuchal organ; SbPa 
=subpodal papilla; StPa=stomach papil-
la). Scale bars: A 1 mm; B, C 0.5 mm; D 
0.1 mm; E-I 50 µm.
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 Paratypes (12 specimens): CNP-ICML: POP-01-001: 
7 specimens, 2 used for SEM studies, same station as 
holotype; BMNH: NHMUK ANEA 2014.324-38: 5 
specimens, same station as holotype.
 Additional material examined. Twenty-five speci-
mens (CNP-ICML: PO-01-028): Expedition ‘Cortés 2’: 
2 specimens, Station 52, El Fuerte River (25°39.9’N, 
109°28.6’W), 28 m, 20 March 1985. Expedition ‘Cor-
tés 3’: 1 specimen, Station 3, Santa María Bay 
(25°2.4’N, 108°30.5’W), 23 m, fine sand, 9 August 
1985; 1 specimen, Station 16, Arboleda Point 
(26°52.7’N, 110°00.8’W), 18 m, fine sand, 31 July 1985; 
1 specimen, Station 27, Northern Tiburón Island 
(29°28.6’N, 112°26.4’W), 34 m, fine sand, 2 August 

1985; 5 specimens, Station 32, Willard Point (29°46.7’N, 
114°20.0’W), 21 m, fine sand, 3 August 1985; 7 speci-
mens, Station 42, Tepoca Cape (30°12.4’N, 112°47.2’W), 
23 m, fine sand, 5 August 1985; 2 specimens, Station 
48, Tastiota (28°15.7’N, 111°35.6’W), 54 m, fine sand, 
6 August 1985; 2 specimens, Station 52, El Fuerte 
River (25°43.6’N, 109°29.3’W), 22 m, fine sand, 8 
August 1985. Expedition ‘Estudio Integral de la Bahía 
de Mazatlán’: 1 specimen, Station C1, VV8, Mazatlán 
Bay (23°13’N, 106°27’W), 9 m, 26 June 1979; 1 speci-
men, Station C8, VV6, Mazatlán Bay (23°13’N, 
106°27’W), 10 m, 25 January 1980; 1 specimen, Station 
C10, VV3, Mazatlán Bay (23°13’N, 106°27’W), 10 m, 
11 April 1980; 1 specimen, Station C10, VV5, Mazat-

Fig. 6. Leitoscoloplos multipapillatus sp. 
nov., paratype. A) Chaetigers 8 and 9, 
anterior view; B) chaetiger 12, frontal 
view; C) chaetigers 15 to 17, anterior view; 
D) abdominal region, anterior view; E) 
notopodium from chaetiger 32, anterior 
view; F) posterior abdominal region, 
antero-dorsal view; G) transition from 
thorax (left) to abdomen, ventro-lateral 
view; H) anterior abdominal region, ante-
ro-lateral view. (Roman numerals =num-
ber of chaetiger; SpPa =subpodal papilla; 
StPa=stomach papilla). Scale bars: A-D, 
G 0.1 mm; E 50 µm; F 0.2 mm; H 0.5 mm.
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lán Bay (23°13’N, 106°27’W), 16 m depth, 11 April 
1980. All localities are in the Gulf of California. All 
specimens from expeditions ‘Cortés 2’ and ‘Cortés 3’ 
were collected by P. Hernández-Alcántara, all those 
from Expedition ‘Estudio Integral de la Bahía de 
Mazatlán’ were collected by M. Hendrickx.
 Description. Holotype and paratypes incomplete. 
Holotype with 52 chaetigers, 20 mm long and 2 mm 
wide. Paratypes with 33 to 73 chaetigers, 13 to 18 mm 
long and 1.5 to 2 mm wide. Body yellowish in alcohol, 
divided into a dorso-ventrally flattened thoracic region 
which consists of the peristomium and 19 chaetigers 
(18-20 in paratypes), the last one transitional, and a 
cylindrical abdominal region (Figs 4A-B, 5A). Prosto-
mium conical, sharp, no eyes (Fig. 4A-B). Peristomium 
achaetous, with a pair of conspicuous lateral nuchal 
organs in anterior position (Figs 4B, 5D). Branchiae 
erect, from chaetiger 9 (Figs 4A, 5B), triangular, ini-
tially very small but gradually increasing in size along 
thorax, better developed on abdominal region (Fig. 5C), 
slightly longer than notopodial postchaetal lamellae, 
conspicuously fimbriated on both sides (Fig. 6D-F). 
Parapodia of first chaetiger slightly shifted dorsally (Fig. 
5B, D). Thoracic notopodia with a small triangular 
postchaetal lobe from first chaetiger, increasing in 
length and thickness towards the posterior thorax (Figs 
4A-D, 5B, E). Notopodia with numerous very long 
camerated capillaries arranged in 3-4 rows (Fig. 5E). 
Thoracic neuropodia of first chaetiger as low transverse 
ridges, with a rounded postchaetal lamella bearing a 
podal papilla from chaetiger 1 to 8 (8-9 in paratypes) 
(Figs 4C, 5F, G); on the first neuropodia, these papillae 
are very small, difficult to observe (Fig. 5D). From 
chaetiger 9 (9-10 in paratypes) to the end of the thorax, 
neuropodia similar in shape but with 2 podal papillae 
(Figs 4D, 5H, 6A-C). Thoracic neuropodia with numer-
ous camerated capillaries, more or less arranged in 4-6 
rows (Figs 5I, 6B); capillaries located on anterior rows 
shorter than those on posterior rows (Figs 5F, H). Abdo-
men incomplete, cylindrical in section, notopodia with 
numerous crenulated capillaries and a broad and folia-
ceous postchaetal lamella (Figs 5C, 6D-H). No forked 
or other modified chaetae. Neuropodia bilobed, inner 
lobe longer, with clear notch at insertion of a well-de-
veloped lateral flange (Figs 4E-F, 6H), and supported 
by a pair of fine aciculae, slightly protruding from 
distal margin in some posterior chaetigers; they carry 
5-15 crenulated capillaries (Figs 4E-F, 6D-H). Inter-
ramal cirri present from chaetiger 18 (17-19 in para-
types) (Figs 4E, 6H), progressively becoming indistinct 
and disappearing (Figs 4F, 6D, F) at chaetiger 25 (24-28 

in paratypes). One subpodal papilla (Figs 5A, 6C) from 
chaetiger 13 (13-15 in paratypes); increasing to 7 papil-
lae (up to 7-8 in paratypes) on chaetigers 20-22 (Figs 
4G, 6D, G-H). With triangular stomach papillae on 6 
chaetigers (4-7 in paratypes): from chaetiger 17 (16-18 
in paratypes) to chaetiger 22 (20 to 23 in paratypes) 
(Figs 4G, 5A, 6G). Initially, 2 stomach papillae on each 
segmental side (1-3 in paratypes), but on 2 or 3 poste-
rior chaetigers (19 to 21) the number of stomach papil-
lae can increase to 9-12 (up to a total of 14 in some 
paratypes), even forming ventral fringes (Figs 4G, 5A, 
6G). Pygidium unknown.
 Remarks. Based on the system proposed by Mackie 
(1987) to organize this genus, Leitoscoloplos multi-
papillatus sp. nov. can be included into species group 
5: branchiae present, more than 10 thoracic chaetigers, 
and bearing interramal cirri and subpodal papillae. This 
group also includes by L. fragilis (Verrill, 1873), L. 
robustus (Verrill, 1873), L. obovatus Mackie, 1987, L. 
mackiei Eibye-Jacobsen, 2002, L. papillatus Eibye-
Jacobsen, 2002 and L. panamensis (Monro, 1933). The 
last two had been the only species with 4 or more 
subpodal papillae: L. papillatus has up to 7 subpodal 
papillae, but only 14-15 thoracic chaetigers and branchi-
ae start from chaetiger 11, while L. panamensis has a 
maximum of 4 subpodal papillae (5 according to the 
observations made in specimens of the Gulf of Califor-
nia). Therefore, this new species is just the second one 
within the genus with numerous subpodal papillae (up 
to 7-8), but most of all, it is the only species bearing 
many stomach papillae (up to 14 on each segmental 
side). Apart from the presence of these stomach papillae, 
the new species is morphologically similar to L. pana-
mensis, also widely distributed in the study area. The 
morphometric analyses further validate the establish-
ment of the new species, since most of the parameters 
evaluated showed significant differences between L. 
multipapillatus sp. nov. and L. panamensis (Fig. 2). 
Abundant subpodal papillae (up to 6), are present in 
Leitoscoloplos sp. but stomach papillae are much 
fewer (1-2) and restricted to only 1-2 posterior thoracic 
or anterior abdominal chaetigers (Fig. 2).
 Previously, stomach papillae were associated with 
other orbiniid genera, such as Orbinia, Phylo or Scolop-
los. In fact, Blake (2000) suggested that all species with 
stomach papillae and lacking modified spines on tho-
racic notopodia be assigned to Orbinia, and that the 
generic assignations of all species referred to Scoloplos 
should be reassessed on this basis. However, Orbinia, 
Phylo and Scoloplos all possess modified chaetae (hooks 
or spines) in the thoracic neuropodia. Conversely, in the 
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specimens collected in the Gulf of California, only 
capillary chaetae are found in all neuropodia, irrespec-
tive of size. The lack of modified chaetae was investi-
gated thoroughly and corroborated with SEM pictures 
of some specimens, confirming their inclusion in Lei-
toscoloplos.
 Habitat. In 9 to 54 m, on fine sand and muddy sand; 
temperature: 16.8 to 30.3°C; salinity: 34.2 to 36 psu; 3 
to 5.4 ml/L dissolved oxygen, and 1.9 to 5.3% organic 
carbon.
 Type locality. Tepoca Cape, northeastern Gulf of 
California.
 Geographical distribution. Widely distributed on the 
eastern coasts of the Gulf of California.

 Etymology. The specific name refers to the presence 
of numerous stomach papillae, which clearly separates 
the species from other members of the genus.

Leitoscoloplos panamensis (Monro, 1933) (Figs 7A-I, 
8A-F)
Haploscoloplos panamensis Monro, 1933: 1045-1046, 
fig. la-d; Fauchald, 1977:46; not Hartman, 1957: 277, pl. 
28, figs 1-3 (= Scoloplos armiger alaskensis fide 
Mackie, 1987).
Leitoscoloplos panamensis.− Mackie 1987: 19-20, fig. 
20a-e; Hernández-Alcántara and Solís-Weiss, 1999: 27 
(in part).

Fig. 7. Leitoscoloplos panamensis (Mon-
ro, 1933). A) Thoracic region, dorso-lat-
eral view, syntype; B) chaetigers 16 to 23, 
lateral view, syntype; C) anterior end, 
lateral view; D) anterior and mid-body 
region, lateral view; E) notopodium from 
chaetiger 3, frontal view; F) neuropodia 
from chaetigers 5 and 6, frontal view; G) 
anterior end, dorsal view; H) parapodia 
from posterior thorax, anterior view; I) 
transition from thorax (left) to abdomen, 
dorsal view. (Roman numerals=number 
of  chaet iger ;  NO =nucha l  organ; 
SbPa=subpodal papilla). Scale bars: A, D 
0.5 mm; B 1 mm; C, H 0.1 mm; E, F 50 
µm; G, I 0.2 mm.
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 Type material examined. Three syntypes deposited 
in the Natural History Museum, London (BMNH, ZK 
1933.7.10.63-64). Collected between Taboga and 
Taboguilla Islands, Pacific coast of Panama, 11-22 m.
 Material examined. Thirty-eight specimens (CNP-
ICML: PO-01-018): Expedition ‘Cortés 1’: 6 specimens, 
Station 42, Tepoca Cape (30°12.4’N, 112°47.5’W), 30 
m, muddy sand, collected by V. Solís-Weiss, 10 May 
1982. Expedition ‘Cortés 2’: 1 specimen, Station 15, 
Arboleda Point (26°51.1’N, 110°06.5’W), 49.8 m, 12 
March 1985; 1 specimen, Station 34, Willard Point 
(30°11.5’N, 114°31.7’W), 33 m, muddy sand, 15 March 
1985; 7 specimens, Station 42, Tepoca Cape (30°12.1’N, 
112°46.9’W), 30 m, fine sand, 17 March 1985; 1 speci-
men, Station 44, Tepoca Cape (30°02.4’N, 112°55.4’W), 
104 m, sand, 17 March 1985; 7 specimens, Station 51, 
El Fuerte River (25°42.1’N, 109°30.6’W), 49 m, muddy 
sand, 20 March 1985. Expedition ‘Cortés 3’: 1 specimen, 
Station 15, Arboleda Point (26°53.2’N, 110°05.9’W), 39 
m, fine sand, 31 July 1985; 1 specimen, Station 32, Wil-
lard Point (29°46.7’N, 114°20.0’W), 21 m, fine sand, 3 
August 1985; 1 specimen, Station 39, Northern Consag 

Rocks (31°01.83’N, 114°05.3’W), 93 m, fine sand, 4 
August 1985; 2 specimens, Station 51, El Fuerte River 
(25°44.3’N, 109°29.4’W), 42 m, fine sand, 8 August 
1985; 10 specimens, two used for SEM, Station 52, El 
Fuerte River (25°43.6’N, 109°29.3’W), 22 m, fine sand, 
8 August 1985. All localities are in the Gulf of Califor-
nia, and all specimens from expeditions ‘Cortés 2’ and 
‘Cortés 3’ were collected by P. Hernández-Alcántara.
 Description. Incomplete specimens with 20 to 93 
chaetigers; 3 to 19 mm long and 0.5 to 2.0 mm wide 
(syntypes with 37 to 71 chaetigers; 12 to 24.5 mm long 
and 0.75 to 1.5 mm wide). Body yellowish in alcohol. 
Prostomium conical, with no eyes (Fig. 7A); peristo-
mium bearing a pair of lateral nuchal organs (Fig. 7C). 
Thorax consisting of 17 chaetigers, last one transi-
tional (Fig. 7A, D) (3 specimens with 16 chaetigers, 
0.75-1 mm wide, and 1 specimen with 15 chaetigers, 1 
mm wide; all collected in the Gulf of California). All 
thoracic parapodia birramous; notopodia with postch-
aetal lobes from chaetiger 1, increasing in length 
throughout (Figs 7A, C, E, 8A), becoming broader in 
posterior thorax (Figs 7G, I, 8C); bearing numerous 

Fig. 8. Leitoscoloplos panamensis (Mon-
ro, 1933). A) Notopodia from chaetigers 
8 to 10, dorso-lateral view; B) chaetigers 
10 to 14, lateral view; C) transition from 
thorax (left) to abdomen, dorso-lateral 
view; D) chaetiger 20, anterior view; E) 
chaetigers 15 to 18, lateral view; F) chaeti-
gers 20 to 23, lateral view. (Roman 
numerals=number of chaetiger; IC 
=interramal cirrus; SbPa=subpodal pa-
pilla). Scale bars: A 50 µm; B, D-F 0.1 
mm; C 0.2 mm.
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crenulated capillaries arranged in 2-4 rows (Fig. 7E, 
H). Neuropodia with 1 podal papilla from chaetiger 2, 
increasing to 2 papillae from chaetigers 9 or 10 (Figs 
7F, 8B-C, E). Abdomen cylindrical in section, notopo-
dial postchaetal lamella broad and foliaceous; neuro-
podia bilobed, inner lobe longer and more robust (Figs 
7I, 8D, F), with a notch at insertion of a lateral flange. 
Small subpodal papillae from posterior thoracic para-
podia (chaetiger 13-15; 15-17 in syntypes), two subpodal 
papillae on chaetigers 17-18 (16-17 in syntypes), up to 
4-5 subpodal papillae on chaetigers 19-23 (3-4 on 
chaetigers 18-24 in syntypes), decreasing to 1 or 2 in 
the next 3-4 chaetigers (1-3 chaetigers in syntypes); 
absent on posterior chaetigers (Figs 7B, D, 8C-F). No 
stomach papillae. Interramal cirri from chaetigers 15-17 
(18 in syntypes), absent after chaetigers 19-29 (24-27 in 

syntypes) (Figs. 7I, 8C-D). Branchiae from chaetiger 9 
(from chaetiger 8 in 1 specimen collected in the Gulf), 
slender, triangular, initially small, gradually increasing 
in length towards posterior region (Figs. 7A, G, 8C). All 
chaetae crenulate capillaries; abdominal neurochaetae 
weakly crenulate. No forked chaetae.
 Remarks. Leitoscoloplos panamensis is included in 
the group of Leitoscoloplos with more than 10 tho-
racic chaetigers, bearing interramal cirri and subpodal 
papillae (Mackie 1987). Revision of available type 
material deposited in the British Natural History Mu-
seum (BMNH) and the specimens collected in the Gulf 
of California confirmed the occurrence of L. panamen-
sis in this marine region (Hernández-Alcántara and 
Solís-Weiss 1999), since most of their morphological 
features agree well with the description (Fig. 2). Besides, 

Fig. 9. Leitoscoloplos sp. A) Thoracic 
region, dorso-lateral view; B) anterior 
end, ventro-lateral view; C) same, dorso-
lateral view; D) chaetigers 4 to 8, antero-
lateral view; E) neuropodia from chaeti-
gers 9 and 10, anterior view; F) chaetigers 
17 and 18, ventro-lateral view; G) ante-
rior abdominal region, ventro-lateral 
view; H) transition from thorax (left) to 
abdomen lateral view; I) chaetigers 18 to 
20, anterior view. (Roman numerals 
=number of chaetiger; IC=interramal 
cirri; NO=nuchal organ; SbPa=subpodal 
papilla; StPa=stomach papilla). Scale 
bars: A 0.5 mm; B, D-F, I 0.1 mm; C, G, 
H 0.2 mm.
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we verified that in the type material of L. panamensis, 
branchiae start at chaetiger 9, as pointed out by Mack-
ie (1987), and not at chaetiger 12 as stated in the origi-
nal diagnosis (Monro, 1933). In fact, the beginning of 
branchiae can be considered as a stable feature in this 
species, since only in one specimen collected in the 
Gulf did branchiae start at chaetiger 8. Before this study, 
no other species of the genus had been recorded with 
more than four subpodal papillae. However, this char-
acteristic is difficult to distinguish in the type material 
due to the poor condition of the syntypes, as also 
pointed out by Mackie (1987). In some specimens col-
lected in the Gulf of California, up to five subpodal 
papillae were observed.
 There is not enough material to correlate the mor-
phological variations in size of both groups of L. pana-
mensis (type material from Panama and Gulf of Cali-
fornia, this study); however, it is clear that the specimens 
from Panama are significantly longer than those living 
in the Gulf of California (Bln: KW= 6.520, p= 0.011; 
Tln: KW= 7.361, p= 0.007) and that in the type mate-
rial the interramal cirri (KW= 12.137, p= 0.001) and 
subpodal papillae (KW= 5.431, p= 0.020) initially ap-
pear 2 to 3 chaetigers later than in the specimens from 
the Gulf (Fig. 2). Differences found in the other mor-
phological features were small and not significant.
 Habitat. In 11 to 22 m depth (Mackie 1987). In the 
Gulf of California, this species was collected in 21 to 
104 m, on sand, fine sand and muddy sand; temperature 
14.1 to 32°C; salinity 34.2 to 35.9 psu; 1 to 6.5 ml/L 
dissolved oxygen and 3.6 to 7.2% organic carbon.
 Geographical distribution. Taboga and Taboguilla 
Islands, Pacific coast of Panama (Monro, 1933). In 
northern and central Gulf of California, mainly on its 
eastern coasts.

Leitoscoloplos sp. (Fig. 9A-I)
Leitoscoloplos panamensis.− Hernández-Alcántara and 
Solís-Weiss, 1999: 27 (in part) (not Monro, 1933).

 Material examined. Twelve specimens (CNP-ICML: 
PO-01-029): Expedition ‘Cortés 1’: 4 specimens, Station 
42, Tepoca Cape (30°12.4’N, 112°47.5’W), 30 m, 
muddy sand, collected by V. Solís-Weiss, 10 May 1982. 
Expedition ‘Cortés 2’: 1 specimen, Station 43, Tepoca 
Cape (30°08.6’N, 112°08.6’W), 69 m, muddy sand, 17 
March 1985; 1 specimen, Station 51, El Fuerte River 
(25°42.1’N, 109°30.6’W), 49 m, muddy sand, 20 March 
1985. Expedition ‘Cortés 3’: 2 specimens, one used for 
SEM, Station 42, Tepoca Cape (30°12.4’N, 112°47.2’W), 

23 m, fine sand, 05 August 1985; 4 specimens, Station 
52, El Fuerte River (25°43.6’N, 109°29.3’W), 22 m, fine 
sand, 8 August 1985. All localities are in the Gulf of 
California, and all specimens from expeditions ‘Cortés 
2’ and ‘Cortés 3’ were collected by P. Hernández-Al-
cántara.
 Description. Incomplete specimens with 26 to 102 
chaetigers; 5.5 to 32 mm long and 1 to 2 mm wide. Body 
yellowish in alcohol. Prostomium conical, pointed (Fig. 
9A-C), with no eyes. Peristomium with a pair of lateral 
nuchal organs (Fig. 9B-C). Thorax with 16-17 chaeti-
gers, last one transitional (Fig. 9A, F). Branchiae from 
chaetiger 9, initially small, gradually increasing in 
length towards posterior region (Fig. 9A, F, I). All tho-
racic and abdominal chaetae crenulated capillaries (Fig. 
9B, D-E). No forked or modified chaetae. Notopodia 
with postchaetal lobes from chaetiger 1, increasing in 
length throughout, becoming broader in posterior tho-
rax, bearing numerous crenulated capillaries (Fig. 9D, 
H). Neuropodia with 1 podal papilla from first chaetiger 
(Fig. 9D), 2 papillae from chaetiger 9 or 10 (Fig. 9E-F). 
Notopodial postchaetal lobe broad and foliaceous in 
abdomen; neuropodia bilobed, with a notch at insertion 
of a lateral flange (Fig. 9G-I). Interramal cirri from 
chaetiger 15-17 (Fig. 9F-I), absent posterior to chaetigers 
21-28. Subpodal papillae from posterior thoracic para-
podia (chaetiger 13-15), 2 subpodal papillae on chaeti-
gers 15-16 (Fig. 9F), up to 6 subpodal papillae on 
chaetigers 18-21, decreasing to 1 or 2 in the next 3-4 
chaetigers (Fig. 9G-I); absent from chaetigers 22-25. 
With 1-2 stomach papillae on 1 or 2 posterior thoracic 
or anterior abdominal segments (between chaetigers 16 
and 19), clearly in ventral position (Fig. 9F-I). Pygidium 
unknown.
 Remarks. Leitoscoloplos sp. can be clearly separated 
from other species of the genus bearing stomach and 
subpodal papillae, since L. obovatus bears a single small 
stomach papilla and 1-3 subpodal papillae on 2-3 seg-
ments, but has a noticeably lower number of thoracic 
chaetigers (10-11), and L. multibranchiatus sp. nov. has 
abundant stomach (up to 14), and up to 8 subpodal papil-
lae. However, it is important to emphasize that, except 
for the presence of 1-2 stomach papillae on 1-2 chaeti-
gers, Leitoscoloplos sp. is very difficult to separate from 
L. panamensis. The morphological features in both taxa 
are almost identical, even if the specimens collected in 
Panama are longer (Bln: KW= 4.696, p= 0.030; Tln: 
KW= 5.450, p= 0.020), and their interramal cirri (KW= 
12.137, p= 0.001) and subpodal papillae (KW= 5.431, 
p= 0.020) first appear on 2-3 chaetigers later than in 
Leitoscoloplos sp. (Fig. 2). In addition, differences 
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between specimens of L. panamensis recorded in the 
Gulf of California and Leitoscoloplos sp. are even less 
evident: they can be slightly distinguished because 
Leitoscoloplos sp. has more subpodal papillae (4 to 6) 
than L. panamensis from the Gulf (3 to 5). Therefore, 
and in accordance with the morphometric analyses, we 
decided not to formally name this material.
 The number and distribution of these stomach papil-
lae have been important to identify species in other 
genera of orbiniids; however, as in other anatomical 
structures associated with parapodia, their origin and 

function remain somewhat unknown. For example, the 
lobe inserted at the base of the neuropodium has some-
times been referred to as ventral cirrus, but it is uncer-
tain that it is homologous to the ventral cirrus of other 
aciculate polychaetes (Eibye-Jacobsen, 2002).
 Habitat. In depths of 22 to 69 m, on fine sand and 
muddy sand; temperature 14.8 to 30°C; salinity 34.2 to 
35.6 psu; 1.8 to 6.5 ml/L dissolved oxygen and 4.8 to 
8.9% organic carbon.
 Geographical distribution. Eastern coasts of the Gulf 
of California.


