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Abstract
A population study on Chionoecetes tanneri off the west coast of Vancouver Island, British Co-
lumbia, Canada revealed the presence of Hematodinium sp. in up to 4% of the captured Tanner
crabs. Prior to this encounter, the only reports of Hematodinium sp. in Chionoecetes spp. were from
C. bairdi and C. opilio on the coasts of Alaska and Newfoundland.

Parasitic dinoflagellates in the genus
Hematodinium spp. have been described from
various marine crustaceans including crabs
(Carcinus maenas, Cancer pagurus, Portunus

depurator, Necora (=Liocarcinus) puber,
Callinectes sapidus, Cancer irroratus, Cancer

borealis, and Ovalipes oscellatus) from both
sides of the North Atlantic Ocean, crabs
(Portunus pelagicus, Trapezia areolata, Trapezia

coerulea and Scylla serrata) from the vicinity
of Queensland, Australia, and lobsters
(Nephrops norvegicus) from the west coast of
Scotland (Chatton and Poisson, 1930;
Newman and Johnson, 1975; MacLean and
Ruddel, 1978; Latrouite et al., 1988; Wilhelm
and Boulo, 1988; Field et al., 1992, 1998; Hud-
son et al., 1993; Hudson and Lester, 1994:
Hudson and Shields, 1994;.Wilhelm and
Mialhe, 1996). In addition, an unidentified
species of Hematodinium sp. has been reported
in Chionoecetes crabs (C. bairdi and C. opilio)
from the Gulf of Alaska, Bering Sea and the
boundary area of the Chukchi Sea and the

Arctic Ocean (Meyers et al., 1987, 1996). A
similar parasite was observed in C. opilio from
the eastern coast of Newfoundland, Canada
(Taylor and Khan, 1995). The Hematodinium

sp. in Chionoecetes crabs is the cause of bitter
crab syndrome named because of the bitter
or astringent flavour the parasite imparts to
cooked crab meat (Meyers et al., 1987). This
note documents the occurrence of
Hematodinium sp. encountered in a new host,
Chionoecetes tanneri during population sur-
veys and an experimental fishery in selected
areas on the west coast of British Columbia,
Canada between September 2001 and March
2002.

Pathology
Hematodinium sp. was first diagnosed during
experimental assessment of C. tanneri stocks
along the west coast of Vancouver Island in
September 2001. Infected C. tanneri were ob-
tained by traps and bottom trawls at depths
between 500 and 1200 meters. Infected crabs
had a chalky brick-red carapace (as opposed
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to normal brownish coloration in juveniles or
bright orange in larger crabs), a chalky ap-
pearance on the ventral surface, especially at
the appendage joints, were lethargic, had poor
survival in captivity and had milky coloured
heamolymph.  Microscopic examination of
the milky haemolymph revealed a plethora
of Hematodinium-like cells. Casual observa-
tions indicated that juvenile crabs (<40 mm
carapace width) had a higher prevalence (to
about 10% in some samples) of infection than
larger C. tanneri (2 to 4% infected) suggesting
the possibility that this parasite may have an
impact on crab populations and recruitment
of this crab to the adult stock. In March 2002,
C. tanneri obtained during an experimental
fishery conducted in an area approximately
275 km north of the location where the dis-
ease was first observed were examined at the
processing plant. Although none of the crabs
had external evidence of infection, the
haemolymph of 0.5% of the crabs appeared
milky during processing. A subsample was
confirmed to be infected with Hematodinium-
like cells on microscopic examination.

In Alaska and Newfoundland, live infected
C. bairdi and C. opilio were described as hav-
ing a “cooked” appearance. Crabs with ad-
vanced stages of the disease had a slightly
pinkish carapace and an exaggerated ivory
coloration to the ventral surface of the shell
which was most obvious at the joints of the
merus leg segment which appeared white in-
stead of the normal translucent whitish-grey
colour. Often diseased crabs displayed signs
of morbidity such as listlessness with droop-
ing limbs and mouthparts. Internally, the or-
gans appeared coated with a friable white
residue and musculature appeared atrophied.
In all cases, the haemolymph was milky or

opalescent (Meyers et al., 1987; Taylor and
Khan, 1995). The prevalence of infection was
low (<0.11%) off the coast of Newfoundland,
except for one location (Conception Bay)
where 3.7% of C. opilio were infected (Taylor
and Khan, 1995). In Alaska, the prevalence of
infection varied with location and season. The
highest prevalence of infection detected was
29% in C. opilio from Norton Sound at the
north end of the Bering Sea (Meyers et al.,
1996) and about 95% in C. bairdi from the area
of Sullivan Island in the Lynn Canal of south-
east Alaska (Meyers et al., 1990). Shields (1994)
speculated that reduction in water mixing and
flushing in isolated fjords or bays may be a
factor in the increased prevalence of
Hematodinium.

Meyers (1990) noted that virtually 100% mor-
tality occurs in naturally infected crabs. The
first report of the negative affects of
Hematodinium on crustacean fisheries was in
the late 1960s. A prevalence of 30% in blue
crabs (Callinectes sapidus) in Florida, U.S.A.
and high mortalities of infected crabs in cap-
tivity lead to speculations that this parasite
could have a significant impact on blue crabs
in enzootic areas along the east coast of North
America (Newman and Johnson, 1975).  In the
Mor-Braz area of southern Brittany, France,
Hematodinium sp. was associated with the
decline of the velvet swimming crab (Necora

puber) population and fishery (Wilhelm and
Mialhe, 1996). On the west coast of Scotland,
Hematodinium sp. was detected in Norway
lobsters (Nephrops norvegicus) at all fishing
sites with a peak infection prevalence reach-
ing 70% of trawl caught lobsters in one site
raising concerns of the impact of this parasite
on the fisheries (Field et al., 1992).  In Alaska,
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the management and economic consequences
of Hematodinium sp for the Alaskan Tanner
crab fishery were significant. In addition to
Chionoecetes crab population reductions, the
unmarketable bitter meat of infected crabs has
resulted in considerable financial losses to
processors or commercial crab fisherman
(Meyers et al., 1987, Meyers, 1990). Although
the impact of Hematodinium sp. on the experi-
mental C. tanneri fishery in British Columbia
has not yet been determined, this disease will
have to be taken into consideration in the de-
velopment of a commercial fishery for this
deep water crab.

Seasonality
The seasonal prevalence of Hematodinium sp.
in various species of crustacea from distant
geographic locations in the northern hemi-
sphere show a trend of higher prevalence
during the summer months with low or
undetectable infections in the winter (Wilhelm
and Boulo, 1988; Eaton et al., 1991; Love et
al., 1993; Messick. 1994; Field et al., 1998). In
this study, between 2 to 4% of C. tanneri from
one location were infected when examined in
September 2001 and about 0.5% were infected
at another location in March 2002. Further
sampling is required to ascertain if there is a
seasonal trend of infection in this deep oce-
anic species of Chionoecetes.

Morphology
In wet mount preparations, trophonts (veg-
etative stage) of Hematodinium are similar in
size and shape to some haemolymph cells.
However, their sheer abundance and highly
granular appearance are clues to diagnosis.
In histology, Hematodinium sp. from Alaskan
Chionoecetes crabs have four distinct morpho-
logical forms: single cell trophonts (6 to 20 µm

in diameter), multinucleate plasmodia (with
2 to about 30 nuclei per plasmodium),
prespores, and two different sizes of
biflagellated dinospores. The trophonts and
plasmodium had distinctive ever-present
dinokaryon (condensed and darkly staining
chromatin in the nucleus) and frothy cyto-
plasm  (Meyers et al., 1987; Eaton et al., 1991).
The parasite in C. tanneri from British Colum-
bia reported herein appeared similar in wet

Figure 1.Trophonts (T) of various shapes and a
plasmodium (P) of Hematodinium sp. with typical
frothy cytoplasm and dinokaryon nuclei (arrow,
indicated in two trophonts) in the connective tissue
with a haemocyte (H) of Chionoecetes tanneri.
Haematoxylin and eosin stain, scale bar = 10 µm.



Bull. Eur. Ass. Fish Pathol., 23(2) 2003,  89

mount preparations and histology to the
above reports. In histology, trophonts (Fig. 1)
were 14.0 ± 2.1 µm in diameter each with a
dinokaryon nucleus 6.3 ± 0.7 µm in diameter
(n = 60). Multinucleate plasmodia (Fig. 1) with
2 to about 18 nuclei were observed. Plasmo-
dia with less than 6 nuclei were often sphe-
roid but occasionally vermiform in shape.
Plasmodia with more than 6 nuclei were usu-
ally polymorphous with a lobular surface con-
sisting of separating trophonts. However, nei-
ther prespores nor dinospores were found in
C. tanneri. In Alaska, spore stages were ob-
served in naturally infected crabs during the
summer (Love et al., 1993). Chionoecetes tanneri

in British Columbia have not yet been exam-
ined for parasites at this time of year. Because
all developmental stages of Hematodinium sp.
have not yet been detected in C. tanneri, addi-
tional information is required to confirm the
identity of the parasite.

DNA analysis
Nucleotide sequences of part of the small
subunit (SSU) rDNA gene have been identi-
fied and polymerase chain reaction (PCR)
techniques applied to several isolates of
Hematodinium spp. from several decapod crus-
taceans (Hudson and Adlard,1994, 1996).  In
addition, partial sequences of the 18S ribos-
omal RNA gene of Hematodinium sp. from blue
crabs on the Atlantic coast of the United States
have been deposited in GenBank (accession
numbers AF421184 and AF286023). The SSU
rDNA sequence of the parasite from C. tanneri

in British Columbia is nearly identical to the
sequences in GenBank thus, clearly indicat-
ing that it is a species of Hematodinium (P.
Keeling, pers. comm., see acknowledge-
ments). Because of this close association to the

Hematodinium of blue crabs in the Atlantic
Ocean, this region of the genome will not be
useful in determining if the Alaska and Brit-
ish Columbia isolates are the same species and
if they belong to a species already described
from another unrelated crustacean. To answer
this question, more divergent genes such as
the ITS regions of the rDNA must be analysed.
This analysis will necessitate obtaining
equivalent gene sequences from the Alaskan
Hematodinium sp. and some other close out-
group(s) (e.g., an Atlantic and/or Australian
isolate of Hematodinium), none of which are
currently available.

Conclusion
Although the parasite in the haemolymph of
C. tanneri from the west coast of Vancouver
Island, British Columbia was confirmed to be
a species of Hematodinium, further work is
required to identify the relationship to the
Hematodinium that causes bitter crab disease
in Alaska. All morphological stages of the
Hematodinium in C. tanneri, especially
dinospores, must be found and compared to
those reported from Chionoecetes in Alaska and
Newfoundland. From a fisheries stock man-
agement perspective, the impact on C. tanneri

stocks must be determined. A survey of stocks
during the summer months would indicate if
the prevalence of infection is significantly
higher during the summer as in other loca-
tions or does the greater depth at which C.

tanneri occurs mitigate seasonal affects. Also,
the open ocean location of C. tanneri

populations in British Columbia may contrib-
ute to a lower prevalence of infection, unlike
other locations where restricted water ex-
change seems to enhance transmission as sug-
gested by Shields (1994). The prevalence of
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infection in juvenile C. tanneri must be as-
sessed to ascertain if the Hematodinium could
have an impact on recruitment into the fish-
ery, a possible scenario if disease is more
prevalent and severe in the juvenile Tanner
crabs.
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