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During a study on the parasite assemblages of two endemic catshark species, the dark shyshark
(Haploblepharus pictus) and the pu¡adder shyshark (Haploblepharus edwardsii), from the west and south coasts
of South Africa, a trypanosome new to science was observed in the blood of all sharks examined. This
trypanosome species,Trypanosoma haploblephari sp. nov., is characterized by its large size, particularly its
width, the shape and orientation of the cell nucleus, and its geographical location.Trypanosoma haploblephari
is the ¢rst species of elasmobranch trypanosome to be described from southern Africa and represents the
¢rst description of a blood parasite from South African sharks.

INTRODUCTION

Parasite community studies on two species of catshark
(Elasmobranchii: Scyliorhinidae), the dark shyshark
Haploblepharus pictus (Mu« ller & Henle, 1838) and the
pu¡adder shyshark Haploblepharus edwardsii (Voight, 1832),
revealed a trypanosome infecting the peripheral blood of
all sharks examined. Haploblepharus pictus ranges from
Cape Agulhas to the mouth of the Orange River, and
H. edwardsii from Cape Point to northern KwaZulu-
Natal. Both species live in shallow, coastal waters (Branch
et al., 1995), are small species of shark, reaching a
maximum length of only 60 cm and 70 cm respectively,
and are endemic to South Africa.

At least ten species of trypanosomes have been
described from elasmobranch species world-wide
(Morillas et al., 1987), with more species known from
skates and rays than from sharks (Table 1). As far as can
be determined, there has been no previous report of trypa-
nosomes from elasmobranchs from the southern African
coast. This paper reports on the ¢rst trypanosome
species from elasmobranchs in this region and provides
information on its prevalence in H. pictus and H. edwardsii.

MATERIALS AND METHODS

Specimens of Haploblepharus pictus and H. edwardsii were
collected from February 2004 to February 2005, at the De
Hoop Nature Reserve, Miller’s Point and Cape Point on
the south and at Granger Bay on the west coasts of South
Africa, by SCUBA divers and rod and line ¢shing. Both
species were collected from Miller’s Point and Cape Point
and only Haploblepharus pictus from Granger Bay and
H. edwardsii from De Hoop Nature Reserve. The sharks
were returned live to a marine aquarium at the University
of CapeTown where they were measured, sexed, identi¢ed
with the aid of Smith & Heemstra (1986), anaesthetized
with ice and clove oil and sacri¢ced by pithing. Four

dragged blood smears were made per shark, ¢xed in abso-
lute methanol, stained with phosphate-bu¡ered Giemsa
following standard procedures (Smit & Davies, 2001,
2005), and screened for blood parasites with a Zeiss Axio-
plan compound microscope. Photomicrographs were
obtained with a Zeiss photomicroscopic digital camera
system and 55 trypanosomes constituting15 separate infec-
tions were measured with the aid of Zeiss Axioplan Soft-
ware, Version 4.1. Total body length was taken along the
midline of the animal. Posterior end to kinetoplast centre
(PK), kinetoplast centre to nucleus centre (KN), nucleus
centre to start of free £agellum at anterior end (NA), cell
width at nucleus (BWN) and nucleus dimensions (nuclear
length¼NuL and nuclear width¼NuW) were also
recorded following Karlsbakk et al. (2005). Measurements
are presented as mean�standard deviation (minimum^
maximum). Blood was ¢xed in 100% molecular grade
ethanol and deposited in the South African Museum for
DNA analysis. All sharks collected were also screened for
leeches, which, when found, were removed and either
preserved or kept alive in marine aquaria for transmission
experiments.

RESULTS

The identity, numbers and lengths of sharks captured,
and the trypanosome prevalence in each species, are
recorded in Table 2. A total of 143 sharks, of two species
(Haploblepharus pictus and H. edwardsii), was infected with
trypanosomes, with infections ranging from 11 to 72 £agel-
lates per blood ¢lm. All sharks examined were also
infected with an unknown species of haemogregarine
which will be described elsewhere. Some sharks were
found to bear ectoparasitic haematophagous leeches that
might act as vectors of these infections. Studies are
underway in order to identify the leech species and to
determine its role as possible vector.
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SYSTEMATICS
Class MASTIGOPHORA Diesing, 1866

Order KINETOPLASTIDA Honigberg, 1963
Suborder TRYPANOSOMATINA Kent, 1880
Family TRYPANOSOMATIDAE Do£ein, 1911

GenusTrypanosoma Gruby, 1843
Trypanosoma haploblephari sp. nov.

(Figures 1 & 2)

Type material

Syntype: one blood ¢lm with 72 trypanosomes (South
African Museum, Cape Town; SAM A25081; Granger
Bay, Western Cape, South Africa; coordinates: 33o520S
18o240E). Collected by E.M.Yeld, 20 January 2005.

Twenty-¢ve additional slides with trypanosomes in the
collection of N.J. Smit in the Department of Zoology,
University of Johannesburg.

Blood with trypanosomes from Haploblepharus pictus and
Haploblepharus edwardsii in 100% molecular grade ethanol
(South African Museum, Cape Town; SAM A25081 and
SAM A25081; Miller’s Point, False Bay, Western Cape,
South Africa; coordinates: 348140S 188290E). Collected by
E.M.Yeld, 27 January 2006.

Type host

Haploblepharus pictus (Mu« ller & Henle, 1838).
Other host: Haploblepharus edwardsii (Voight, 1832).

Vector

Unknown, but possibly the unidenti¢ed hirudinean
present on the sampled hosts.

Diagnosis

Large deep blue staining trypanosome (53.7^99.4 mm
body length) with short £agellum (6.9 mm). Body wide
(12.6^24.3 mm), distinct undulating membrane with 8^16
undulations. Kinetoplast prominent, situated on average
16.8 mm from posterior. Nucleus circular with prominent
karyosome and in anterior half of animal. Longitudinal
striations visible on larger specimens.

Description

Trypanosomes found in the blood ¢lms taken from
Haploblepharus pictus and H. edwardsii are morphometrically
and morphologically indistinguishable. All the trypano-
somes collected from H. edwardsii fall within the size-
ranges of those from H. pictus (see below). The cytoplasm,

kinetoplast and nucleus are basophilic and stain deep blue
with Giemsa, with numerous chromatic granules visible in
the cytoplasm. The karyosome is prominent within the
nucleus (Figures 1B^D & 2). The undulating membrane
is richly spiralling, with numerous undulations (8^16),
and is well developed and easily stained (Figure 1B). The
width of the undulating membrane £uctuates between
1 and 4 mm. A distinct, very short free £agellum is
observed, but not easily stained or measured, even when
over stained. A distinct kinetoplast (Figures 1B & 2),
approximately 2 mm in diameter, is found nearly halfway
to the nucleus from the posterior end of the body,
PK¼16.8 mm�4.5 or 23.9% of body length (range 6.9^
45.6 mm) for H. pictus parasites and PK¼15.5 mm�4.2 or
23.3% of body length (range 8.3^40.3 mm) for H. edwardsii
parasites. The posterior end in smaller stages tends to be
slender, elongated and pointed (Figure 1A), whereas the
larger stages have a more variable posterior end shape,
often tending to be blunt and rounded (Figure 1C). Body
length 70.4 mm�9.4 (range 53.7^99.4 mm) (N¼55); body
width (including the undulating membrane)
BWN¼17.4 mm �2.6 (12.6^24.3 mm) (N¼55) for H. pictus
trypanosomes and 66.9 mm�10.6 (range 59.7^91.2 mm)
(N¼55); body width (including the undulating
membrane) BWN¼15.2 mm�2.2 (11.3^21.4 mm) (N¼55)
for H. edwardsii parasites. Nucleus approximately circular,
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Figure 1. Light micrograph pictures of Trypanosoma haploblephari sp. nov. from the type host Haploblepharus pictus (Slide SAM
A25081): (A) small stage with short free £agellum; (B) large stage with distinct kinetoplast and undulating membrane; (C) large
stage with rounded, blunt posterior end; and (D) possible division in peripheral blood. Scale bar: 20 mm.

Figure 2. Line drawing of Trypanosoma haploblephari sp. nov.
from the type host Haploblepharus pictus (Slide SAM A25081).
Scale bar: 10 mm.
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NuL¼6.5 mm�0.8 (5.2^8.8 mm) and NuW¼6.5 mm�1.1
(4.7^8.8 mm) (N¼55) in H. pictus parasites and
NuL¼6.1 mm�0.7 (5.2^8.1 mm) and NuW¼6.0 mm�0.9
(4.6^8.0 mm) (N¼55) in H. edwardsii trypanosomes. The
location of the nucleus NA¼34.7 mm�4.2 (25.7^45.6 mm)
from the anterior end, or 49.3% of the body length, thus
lies just anterior to the midpoint of the body for the
majority of specimens examined. Kinetoplast to nucleus
KN¼18.9 mm or 26.9% body length. Longitudinal
striations sometimes visible on the more deeply stained,
larger specimens, particularly over the nuclear area
(Figure 1C).

Remarks

Given the reported morphometrics of this trypanosome,
the only possible overlap would be with the largest
reported trypanosome species, such as Trypanosoma

giganteum Neumann, 1909 and T. gargantua Laird, 1951.
Trypanosoma haploblephari is markedly di¡erent from both
these trypanosomes, sinceT. giganteum has a length of up
to 95^100 mm, a width of only 8 mm, a free £agellum of
up to 30 mm, and a wider undulating membrane of up to
6 mm; whereas T. gargantua measures 66.7^131.1�4.6^
13.7 mm. Since T. haploblephari measures 70.4 mm�9.4
(53.7^99.4 mm) in length with a body width (including
the undulating membrane) of 17.4 mm�2.6 (12.6^
24.3 mm), it clearly di¡ers from the aforementioned two,
most strikingly in body width. The shape and size of the
nucleus also separatesT. haploblephari from the other trypa-
nosome species, being very large and circular.Trypanosoma
mackerrasi Burreson, 1989, although overlapping in some
measurements, di¡ers clearly in that it has a much longer
body, a larger and distinctly oval nucleus, and no free
£agellum (Burreson, 1989). Although measurements for
the free £agellum of our species were di⁄cult to obtain, it
is present and visible (Figure 1A).Trypanosoma haploblephari,
unusually, does not display any notable pleomorphism in
the specimens examined. Interestingly, dividing forms
have been found in the peripheral blood in this study
(Figure 1D), whereas other studies found no dividing
forms in peripheral blood, kidney or spleen (Pulsford,
1984). Other reported species of trypanosome do not
overlap with the morphometrics of T. haploblephari (Table
1), and given the features described, its geographical loca-
tion and the endemicity of the host shark species, we
propose it as a new species.

Etymology

The species name is derived from the genus of host
shark.

DISCUSSION

A thorough comparison of the morphometrics from
elasmobranch trypanosomes is di⁄cult due to the paucity
of valid data available, and, since there are only minor
morphological di¡erences among many trypanosome
species, they may still prove to be synonymous with
biochemical characterization (Pulsford, 1984). When
considering factors in£uencing similarity between species
this is further complicated, since geographical proximity,
which is usually given priority, does not have any signi¢-
cance in this case where the type location is so far removed
from any prior elasmobranch descriptions.

The most marked pleomorphism examples can be
drawn from marine species, for example Trypanosoma

gargantua, T. giganteum, T. rajae Laveran & Mesnil, 1902
and T. murmanensis Nikitin, 1927. Trypanosoma rajae is the
best-known example of extreme polymorphism, which
prompted Minchin & Woodcock (1910) to propose
T. variabile Neumann, 1909 as a junior synonym of it
(Laird & Bullock, 1969). There are a few ¢sh trypano-
somes which seem to be virtually monomorphic with
variability displayed only in size and/or width to length
ratio.

This infection ofT. haploblephari is unique in that sharks
from all size and age categories were infected, unlike
previous studies where only rays (family Rajidae) less
than 500 g were infected withT. giganteum (Aragort et al.,
2005), or only the larger classes of dog¢sh Scyliorhinus

canicula infected withT. scylli (Pulsford, 1984). Also, unlike
previous studies, parasitaemia is relatively high, with a
mean of 11 trypanosomes per blood smear (although infec-
tions of up to 72 per smear have been observed) as
opposed to infection rates of 0^2 (Aragort et al., 2005) or
1^4 (Pulsford, 1984).

Piscicolid leeches are the only known vectors of marine
¢sh trypanosomes, although the vectors of most described
trypanosome species have not been identi¢ed (Molyneux,
1977; Jones & Woo, 1991). However, not all leeches
transmit trypanosome infections (Khan et al., 1980) and
thorough transmission experiments need to be carried out
before the vector can be conclusively determined. Life
near the bottom (more benthic-oriented ¢sh, such as the
shark hosts Haploblepharus pictus and H. edwardsii) increases
exposure to leeches, and therefore to the transmission of
trypanosomes and other blood parasites. Khan et al.
(1980) showed that there was a higher prevalence of
trypanosome infection observed in cold-water, benthic,
sedentary ¢sh. In other words, both ecological and beha-
vioural factors of the vertebrate and invertebrate hosts
have an e¡ect on marine ¢sh blood infections.

An unidenti¢ed leech species has been noted on sharks
infected withT. haploblephari. Although this has not been
conclusively shown to be a vector, possibly it can transmit
T. haploblephari, since leeches are known to transmit
haematozoans. A study is currently underway to test this
hypothesis. There is no apparent correlation between the
prevalence of the trypanosome infection (100%) and the
leech infestation levels in the sharks examined, but this
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Table 2. Identity, number and length of sharks captured from
the west and south coasts of South Africa; and prevalence of
trypanosome blood parasites in these sharks.

Sharks Trypanosomes

Species N
ML�SD

(range) inmm Prevalence (%)

Haploblepharus

pictus

Haploblepharus

edwardsii

90

53

411.6�89.5
(256^672)

547.9�105.9
(309^662)

90/90 (100)

53/53 (100)

N, number; ML, mean length; SD, standard deviation.



can possibly be attributed to the behaviour of leeches,
which detach from their hosts after feeding (Morillas
et al., 1987).

According to Lom & Dykova (1992) sharks and rays are
known to host some of the largest trypanosomes known.
Our discovery of T. haploblephari in the blood of South
African catsharks further emphasizes this phenomenon.

The authors thank the Research Diving Unit and the Zoology
Department (University of Cape Town), and Dr C.G. Attwood
and the De Hoop Tag & Release angling team, for assistance in
data collection.This work was funded through the Sea and Coast
Programme of the National Research Foundation and the
University of Johannesburg’s SASOL Research Fund.
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