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Summary

The occurrence of the parasitic marine leech Stibarobdella moorei (Oka, 1910) (Hirudinea: Pisci-
colidae) along the northwest Mexican Pacifi c coast is described for the fi rst time. This ectoparasite 
was collected from the skin of the Octopus bimaculatus (Verril, 1983) (Mollusca: Octopodidae). Sti-
barobdella loricata (Hardig, 1924) is synonymized with S. moorei as this species resembles other 
species of the genus based on tubercle patterns and the presence of papillae and a marginal fringe 
on the oral sucker. The present fi nding throws new light on the biodiversity and host preference of the 
ectoparasite and suggests a successful migration to unusual host. The coast of the Pacifi c Ocean, 
particularly in the Bay of Los Angeles, Baja California, Mexico is a new geographical distribution 
area for S. moorei, and O. bimaculatus is a new host reported for this leech. The morphology of this 
ectoparasite is briefl y described.
Keywords: ectoparasite; Mexico; Octopus bimaculatus; Piscicolidae; Stibarobdella moorei

Introduction 

In several coastal habitats of tropical and subtropical oceans, 
hirudinean of the family Piscicolidae are well known as marine 
leeches of sharks and rays (Llewellyn, 1966; Sawyer et al., 1975; 
Williams, 1982; Soto 2000, 2003; Utevsky and tronjelj, 2004; Fu-
riness et al., 2007; Alves et al., 2014). Stibarobdella moorei (Oka, 
1910) and S. macrothela (Schmarda, 1861) have been found 
in Brazil (Soto 2000, 2003; Wunderlich et al., 2011; Alves et al., 
2014). There is also evidence of their presence in India (Harding, 
1924) and Turkey (Başusta et al,. 2015). 
In the present study, a brief description of the ectoparasite S. 
moorei‘s morphology is presented and its infection intensity on its 
host O. bimaculatus is reported. In Mexico, octopus is one of the 
most important fi shing resources and fi shing products exported 
to Europe (CONAPESCA, 2011; SOFIA, 2012). Octopus fi shing 
activity is concentrated mainly in the Gulf of Mexico and the Ca-

ribbean Sea, where the species Octopus vulgaris and Octopus 
maya (endemic species of the Yucatan Peninsula) are captured 
(SEMARNAT, 1999; CONAPESCA, 2011). In addition, three spe-
cies, Octopus hubbsorum, O. macropus and O. bimaculatus, are 
captured in the Pacifi c Ocean (SEMARNAT, 1999, 2004). 
In this work, the occurrence of the marine leech S. moorei is re-
ported for the fi rst time parasitizing native octopus O. bimaculatus 
in the Mexican Pacifi c coast. This record extends the geographical 
distribution for this hirudinean parasite, and O. bimaculatus consti-
tutes a new host for S. moorei. This study provides new informa-
tion and biological data of this hirudinean parasite whose ecology 
is poorly studied worldwide.

Material and Methods 

This study is part of a larger study at the Center for Scientifi c Re-
search and Higher Education of Ensenada (CICESE) conducted 
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on the reproductive cycle and feeding habits of Octopus bimacu-
latus under captive conditions. A total of 61 octopuses (210 – 610 
mm total length) were sampled from commercial catches at the 
Bay of Los Angeles, Baja California (29° 02’ and 28° 55’ N and 
113° 32’ and 113° 26’ W) during four collecting trips; two in 2011 
and two in 2012. The samplings were made during the species 
breeding season from April to August. Octopuses were collected 
by local fi shing cooperative “Buzos de Bahía” using traps with fi sh 
as bait. All procedures in studies involving animals were in accord-
ance with the ethical standards consigned to the Mexican laws 
(NOM-033-ZOO-1995). 
Before the octopuses were transported in cool boxes to the CICE-
SE’s rearing facilities, they were individually counted, examined in 
situ to detach the ectoparasites from their host, collected in a small 
container with seawater, and transported to the laboratory for fur-
ther identifi cation. Subsequently, the ectoparasites were carefully 
inspected in a Petri dish with seawater using a stereomicroscope 
(LEICA MZ9.5) and were relaxed with gradual addition of 96 % 
ethanol followed by fi xation in a solution of 70 % ethanol.
To make photographic records of the original live organism’s col-
ours, additional O. bimaculatus collections were made. The leech-
es found on each animal were preserved in 70 % ethanol, and 

photographs were taken using a digital camera SONY attached 
to a stereomicroscope. Identifi cation of leech species were per-
formed following Soto (2000, 2003), Furiness et al. (2007) and 
Wunderlich et al. (2011) descriptions. Specimens of leeches were 
deposited at the National Helminth Collection (CNHE), in the Insti-
tute of Biology of the National Autonomous University of Mexico, 
catalogue number (6422).
The prevalence of parasites was calculated by dividing the number 
of octopuses infected with S. moorei by the total number of octo-
puses examined, expressed as a percentage. Intensity of infection 
(number of parasites by infected hosts) was determined according 
to Bush et al. (1997).

Preparation of specimens for histology analysis
Leeches were fi xed for histological analysis in Davidson’s solution 
in a ratio sample-fi xative 1:5. They were then dehydrated, em-
bedded in paraffi n and, longitudinal cuts in sections of 5 μm were 
made. In order to contrast tissues, the samples were stained with 
hematoxylin and eosin (H-E) and Masson´s thricome stains. 

Preparation of specimens for scanning electron microscopy (SEM)
Base on Grano-Maldonado (2014), leeches were fi xed in 2.5 % 

Fig. 1. A) Photography of Stibarobdella moorei (Oka, 1910) infecting the California two-spot octopus Octopus bimaculatus (Molusca: Octopodidae) on the northwest 
of the Mexican Pacifi c coast. B – D) Single specimen of the parasitic marine leech Stibarobdella moorei (Annelida: Hirudinea: Piscicolidae). They have an anterior oral 

sucker. No eyes on oral sucker. The caudal sucker is larger and uses it to attach itself to the host.
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glutaraldehyde in 0.1 M sodium cacodylate buffer and maintained 
with the fi xative for two days at 4 °C. The samples were post-fi xed 
in 1 % osmium tetroxide, dehydrated through a series of ethanol 
concentration to reach the dry critical point, mounted on aluminium 
stubs, sputter-coated with gold and then viewed on a Jeol JSM 
6460LV scanning electron microscope at an accelerating voltage 
of 7-10 keV.

Results 

Ectoparasites (n=817) were identifi ed as the marine leech S. 
moorei (Hirudinea) (Fig. 1) based on the morphometrical similar 
features described by Soto (2003), Furiness et al. (2007) and 
Wunderlich et al. (2011). The leech has a mean total length of 
2.25 ± 0.63 cm, is fl attened dorso-ventrally and characterized 
by a fusiform body narrowing gradually towards the anterior end 
(Fig. 1). The anterior sucker is cup-shaped attached eccentrically 
so that the dorsal surface is longer than the ventral. It  possesses 
a marginal border. The diagnostic characters to distinguish S. 
moorei from all other known Stibarobdella species are: no eyes; 
small terminal caudal sucker; large very deeply cupped oral sucker 

with marginal fringe, and three pairs of small marginal papillae. 
Octopuses were parasitized all over the skin; mantle, head and 
arms (prevalence = 92 %; maximum intensity = 130 leeches per 
host; mean intensity of infection =13.39 leeches per host). 

Scanning electron microscopy (SEM) 
Scanning electron microscopy provided three-dimensional resolu-
tion of S. moorei surface morphology structures (Fig. 2). The pho-
tographic evidence shows a small terminal caudal sucker and a 
large very deeply cupped oral sucker. Of particular interest are the 
prominent arrangements of the oral sucker with marginal fringe.

Histology samples of Stibarobdella moorei (H-E and Masson´s 
thricome stains) (Figs. 3 – 8)
The longitudinal histological sections of S. moorei illustrate the 
anterior sucker of the leech body (Fig. 3A), the elongated intesti-
num-caeca (ic) within the crop (C) and a large compartment where 
ingested blood is stored prior to digestion. Circular muscular fi ber 
(cm) is observed at the edge of the sucker. Minor muscle fi bers 
can also be observed in the area beneath epidermal tissues of the 
sucker and body joints, which according with Feng et al. (2015), 

Fig. 2. Scanning electron photomicrographs of Stibarobdella moorei. A) Large and deeply oral sucker cup-shaped, eccentrically attached, 
with obvious marginal fringe (arrow). B – C). Ventral view of the caudal sucker. Posterior sucker small, terminal, not wider than the greatest body width. 

Caudal sucker and fringe (arrowhead). d) View of the pore.
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are considered radial muscular fi ber (Rmf). The posterior sucker 
shows a stratifi ed epithelium and the two lateral caecae of the crop 
champers surrounded by large cells (Fig. 3B). The dermis of the 
suckers (Fig. 4) is made of connective tissue with muscle fi bers. 
The musculature below the dermis has a thin layer of longitudinal 
muscles. All the body muscles were located below the dermis with 
a relatively thin outer layer of muscle. The posterior sucker and 
the crop were thinner with diverticula in each side where rounded 
cell glands arrangements were observed (Fig. 4). These glands 
localized on the sucker secrete substances to improve smooth at-
tachment and adhesion on the substratum surface as described 
by Rahemo and Hamad (2013). S. moorei has three “jaws”, one 
dorsal and two ventrolateral, and each one has a row of fi ne “teeth” 
or denticles on it (Fig. 5).

The cuticle is a thin layer with a numerous small projections on 
the surface outlining apparent annulations. The epidermis is single 
layer of hammer-shaped or pear-shaped glands cells. These uni-
tubular epidermal cells are connected with the surface by a duct 
(mucus secretion nature) which covers the body (Fig. 6). In the 
connective tissue (dermis), some cells showed granules clearly 
stained with the haematoxylin-eosin technique (Fig. 7). There is a 
distinct ring arrangement of these cells lined under the cuticle that 
likely secretes a cocoon in which after copulation, eggs and sperm 
are deposited for fertilization and development (Fig. 8). 

Discussion

Stibarobdella moorei was identifi ed based on morphometrical 
characterization in Soto (2000, 2003), Furiness et al. (2007) and 

Fig. 3. A) Anterior sucker of the leech Stibarobdella moorei. The circular muscular fi bre (cm) are observed at the edge of the sucker, minor radial muscular fi bre (Rmf) 
can also be observed in the area beneath epidermal tissues of the sucker and body joints. Elongated intestinum-caeca (ic). B) Posterior caudal sucker. Stratifi ed 

epithelium (se) and two lateral caecae (Lca) of the crop surrounded by large cells. An) annuli of the body. H-E stain. Scale bar =250 μm.

Fig. 4. Photomicrograph of the sucker. Epidermal tissues (ep) and cuticle (c) which 
is a thin layer with a numerous small or fi ne projections on the surface; enlarged 
pear-shape glandular cell (gl) and its duct (du) (arrowhead) reaches the epidermis 
surface. Long longitudinal muscle fi bre (LL); short longitudinal muscle fi bre (SL); 

dorsal coelomic channel (dcc). H-E stain. Scale bar =150 μm.

Fig. 5. Photomicrograph of the anterior sucker. Row of fi ne “teeth” or denticles 
(arrow). Masson‘s trichome stain. Scale bar =200 μm.
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Wunderlich et al. (2011). The general description of S. moorei 
morphology elaborated by Furiness et al. (2007) is the following: 
no eyes; small, terminal caudal sucker; large, very deeply cupped 
oral sucker with marginal fringe. Furiness et al. (2007) considered 
S. moorei as the valid name and S. loricata, as a junior synonym 
[cited as S. loricata (Harding, 1924) previously referred by Soto 
(2003)]. 

The genus Stibarobdella was described for southern and south-
eastern Brazil (Soto, 2000, 2003). Soto (2003) reported S. loricata 
in the southern coast of Brazil, parasitizing on the dorsal region 
of angel sharks, Squatina argentina (Marini, 1930); S. guggen-
heim (Marini, 1936); S. punctata (Marini, 1936) and on the head 
of a sandtiger shark, Carcharias taurus (Rafi nesque, 1810). Soto 
(2000) described the marine leech S. macrothela in the south coast 

Fig. 6. Section of the body wall showing minor muscle fi bers (m) observed under the epidermal tissues (ep); the hammer shape cell (ha) are localized in the loose 
connective, the large glandular cell (gl) and its duct (du) reaches the epidermis surface and cuticle (c) which is a thin layer with numerous small or fi ne surface 

projections with small apparent annulations. H-E stain. Scale bar =250 μm.

Fig. 7. Section of the body wall showing stained cells (sc) with eosinophilic granules (*) that indicates their secretory nature; minor muscle fi bres (m) below epidermal 
tissues of the body joints are observed; botryoidal ‘grape shape’ cells (bo) are organized in cords or clusters, localized in the loose connective tissue between the gut and 

the body wall sac and the elongated intestinum-caeca (ic). H-E stain. Scale bar =250 μm.
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of Brazil, collected from a whaler shark, Carcharhinus brachyurus 
(Günther, 1870). The fi rst report of S. macrothela for the north re-
gion of Brazil was published by Alves et al. (2014). 
In Turkey, three species of marine leeches, Branchellion torpedi-
nis (Savigny, 1822), Pontobdella muricata (Linnaeus, 1758), and 
S. moorei were collected from Pteromylaeus bovinus (Geoffroy 
Saint-Hilaire, 1817), Dasyatis pastinaca (Linnaeus, 1758), and 
Raja miraletus (Linnaeus, 1758) (Başusta et al., 2015). 
Piscicolid marine leeches have been described parasitizing mainly 
Elasmobranchia (Soto, 2000, 2003; Furiness et al., 2007; Wun-
derlich et al., 2011). Species of Stibarobdella parasite primarily on 
sharks (Sawyer, 1986) and rays (Wunderlich et al., 2011). As the 
leeches of the family Piscicolidae commonly parasitize oceanic 
sharks, the parasite relationship of S. moorei with an octopod is 
unusual. Nevertheless, some marine leeches such as S. mac-
rothela commonly parasitize other invertebrates such as the crus-
tacean Pleoticus muelleri (Bate, 1888) (Crustacea:Solenoceridae) 
that inhabits the Argentina seas (Matorelli et al., 1994).
Recently, Rahemo and Hamad (2013) described the histology of 
the body wall of the fi sh parasitic leech, Cystibranchus massta-
cembeli (Rahemo, 1989) (Piscicolidae) showing that the body wall 
was similar with some structures found in S. moorei. The large 
pear-shaped cells that were observed beneath the dermis prob-
ably secrete “mucus” (Rahemo and Hamad, 2013). In the clitel-
lar region we observed some glands which may be active in the 
breeding season, however, Rahemo and Hamad (2013) identifi ed 

on C. masstacembeli these albumin glands lying with longitudinal 
muscles more superfi cial to the epidermis. The longitudinal section 
in the posterior sucker of S. moorei showed the presence of many 
mucous secretions in the ventral surface at the posterior end of 
the leech body. Additionally, in a cross section of the body wall 
of S. moorei, we observed muscular fi bers arranged in longitudi-
nal form fi bers, analogous to the previous annelids descriptions 
of Feng et al. (2015) consisting in different muscles fi bers, long 
and short longitudinal muscular fi bers, circular muscular fi bers and 
radial muscular fi bers. Other minor muscle fi bers can also be ob-
served in the area below the epidermis of the sucker, and these 
are different from those of Whitmania pigra (Whitman, 1884) (Feng 
et al., 2015). Feng et al. (2015) described the adhesion and des-
orption mechanism achieved by muscle fi bers working in different 
directions: the directional deformation of the dermis interface driv-
en by spatially-distributed muscle fi bers facilitates the excretion of 
 fl uids in the sucker venter, thus allowing liquid sealing (Feng et al., 
2015). It appears from above that the histology of the body wall of 
the present leech S. moorei is similar to that of the other leeches 
such as C. mastacembeli (Rahemo and Hama, 2013) and W. pigra 
(Feng et al., 2015).
The histology and morphology of cells observed in this study may 
not be suffi cient to provide evidence about their function. Further 
studies using different histochemical stains may be needed to dif-
ferentiate the chemical natures of the secretion glands. Additional 
ultrastructural studies using transmission electron microscopy are 

Fig. 8. Section of the body wall showing cuticule (c), epitelial cells (ep), secretional mucus glands (gl) and stained cells (sc) with eosinophilic granules (*) muscle fi bres 
(m), botryoidal ‘grape shape’ cells (bo). H-E stain. Scale bar =250 μm.
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suggested to provide detailed information about the cells functions 
and physiology of the leech.
The present record of S. moorei is the fi rst from México, and the 
California two-spot O. bimaculatus is a new host record for this 
leech. The present fi nding, along with previous records of marine 
leech species in Elasmobranchia throws new light on the biodiver-
sity and host preference of this ectoparasite species and suggests 
a successful colonization of a previously unknown host. As this 
study was conducted in the breeding season from April to August, 
this research highlights the importance of conducting leech sam-
plings in different seasons of the year in order to make a better 
characterization of the parasite fauna and to determine the envi-
ronmental factors infl uencing the population dynamics of host-pa-
rasite system. Molecular identifi cation of marine leeches warrants 
further investigation about taxonomic status and species diversity. 
Remarks: The current ectoparasite specie S. moorei is a new re-
cord paraziting O. bimaculatus, and for Mexico.
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