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Abstract: The aim of this study is detecting the prevalence of infection with Sarcotaces sp. (copepods), which
infest some marine fish species at the Eastern province of Saudi Arabia, as well as recording the clinical sings
and post mortem lesions, seasonal variation of the infestation and detecting the relation between size of the
infected fish and prevalence of sarcotaces infestation. At different times between Marsh, 2012 and February,
2013, a total of 660 fish belonging to 18 species freshly collected from Arabian Gulf, Qatef, Eastern Province of
Saudi Arabia, for routine examination. About 6 fish only infested with Sarcotaces. Eighteen fish species were
examined only one species; Epinephelus chlorostigma, infested with sarcotaces with prevalence percentage
6.74%. Fish infected with Sarcotaces sp. showed no any clinical abnormalities and appeared to be completely
normal. Epinephelus chlorostigma infected with Sarcotaces sp. had cysts, pyriform in shape, gray in color in
the flank muscles near to the anal vent. The cysts appeared only when fish are filleted and cut cysts release
copious black fluid over fillets. Sarcotaces infest only old and large fishes. Prevalence of sarcotaces was higher
in warm seasons, summer and spring with prevalence17.85% and 3.84% respectively. Scan Electron Microscope
(SEM) was carried out for isolated Sarcotaces and cysts, also histopathological examination for musculature
of infected fish were carried out. A new host and geographical record for Sarcotaces is presented, being this
first record of Sarcotaces sp. in the Arabian Gulf.
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INTRODUCTION Caligoida. These copepods are classified according to the

Parasites, particularly crustaceans are considered as been parasitic on fishes at least since the Lower
an important limiting factor in the development of Cretaceous, about 110 to 120 million years ago. Nearly 30
intensified fish culture. Under overstocking conditions, families of copepods contain parasites that utilize fishes
parasite populations quickly build up and may cause as hosts and most are found exclusively on fishes [2-4].
heavy mortality in the stocked fish especially, in high Sarcotaces species is an endoparasitic copepod
water temperature where their life cycles become faster [1]. several  centimeters  long  found  encysted  under  the

Crustacean parasites affecting fishes are mainly skin and in the muscle tissue  of  marine  fish  deeply
divided into three major groups: Branchiura, Isopoda embedded  in  the  dorsal  muscle  close  to  the  spinal
(higher crustacea) and Copepoda (lower crustacea). The column. The copepod inserts its head into the flesh and
latter group, which forms the largest group of crustacea is eventually covered by the host skin except posterior
and most of it are parasitic on both marine and freshwater body segment that maintains connection with outside
fishes, is subdivided into two orders: Cyclopoida and seawater. When the copepod dies, the tissue forms a

shape and structure of the buccal region. Copepods have
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closed cyst around the parasite. It is assumed that Parasitological Examination: Examination of fishes for
Sarcotaces feeds on the host’s blood. It is often found the parasitic sarcotaces was carried out while the fish
surrounded by a cyst measuring 4-8 cm, which is filled were fresh. Skin, fins, abdominal cavity, dorsal and lateral
with ink-colored blood [5-7]. musculature were investigated macroscopically using

Sarcotaces, male and female, live in cysts in the magnifying lens and also with the help of a
tissues of the fish host [8] identified forms from the rasp stereomicroscope under 6 X magnification for the
head rockfish, Sebastodes ruberrimus, from British presence of copepods cysts. The cysts of the parasite
Columbia, as Sarcotaces arcticus Collet. Each infected were easily seen beneath the lateral line in the lateral body
fish contained one to three cysts containing live muscles close to the spinal column and in some cases
parasites, recognizable by external protuberances, or more near the anus. The cyst is gray in colour, smooth, firm and
commonly, by black fluid oozing from cysts. Sarcotaces pyriform in shape. The contents of the cysts were
arcticus was described and studied by Collet [9]  and examined for larval and adults stages of copepods.
Hjort [10] from specimens taken from Molva abyssorum The copepods parasites removed  from  the  fish
caught in Norway. Two other species, S. verrucosus and hosts   were   preserved   immediately   in 4%  formalin.
S. pacificus; have been described by Olsson [11] and For microscopical examination of the parasites, the
Komai [12]. Sarcotaces verrucosus has been found in preserved specimens were first rinsed in water, transferred
Iridio radiatus caught at Martinique [13] and S. arcticus to and kept in 70% alcohol for 24 hours before clearing in
has been reported from Molva abyssorum landed in 85% lactic acid. The isolated copepods were identified at
Scotland [14] and from Molva byrkelange Walb landed in Institut für Meereskunde Kiel, Fisheries Department,
Germany [15]. Germany.

The aim of this study is detecting the prevalence of
infection with Sarcotaces sp. (copepods, Philichthyidae), Preparation of Sarcotaces Samples for Scan Electron
which infest some marine fish species at the Eastern Microscope (SEM): Some collected parasites and cysts
province of Saudi Arabia, as well as recording the clinical were prepared for scanning electron microscopy (SEM) by
sings and post mortem lesions, seasonal variation of the fixation specimens in 3% glutraldehyde in Sorensen's
infestation and finally detecting the relation between size Phosphate Buffer, (pH 7.2), overnight. Wash specimens
of the infected fish and prevalence of sarcotaces in 3 changes of Buffer. (5 min each) then in H O (5 min).
infestation. Immerse specimens in 2% OsO  for 2 hr, after that wash in

MATERIALS AND METHODS ethanol. Critical Point Dry. 2 hr. mount specimen on a stub

Fish Collection: At different times between Marsh, 2012 Hitachi S-1300 Scanning Electron Microscope (SEM).
and February 2013, 660 fish belonging to 18 species
freshly collected from Arabian Gulf, Qatef, Eastern Histopathological Examination: Sections were taken from
Province of Saudi Arabia, for routine examination. the affected musculature of diseased fish and fixed in 10%
Individual species were separated, packed in separate formal saline for twenty-four hours. Sections  were
plastic bags, in ice and transported to the laboratory of washed in tap water and passed in serial dilutions of
the Fisheries Research Center  Al-Qatef,  Saudi  Arabia. alcohol (ethyl and absolute ethyl) for dehydration.
All collected fish were examined for infestation with Specimens were cleared in xylene and embedded in
parasitic copepods. Fish specimens were measured to the paraffin. Paraffin wax tissue blocks were prepared for
nearest cm of total length. Prevalence, seasonal sectioning at 5-7 microns thickness by sledge microtome.
infestation and correlation between fish size and The obtained tissue sections were collected on glass
infestation, clinical and postmortem lesions were slides, deparafinized, stained by hematoxylin and eosin
recorded. then, examined using light electric microscope [16].

Clinical Sings and Post Mortem Examination: The RESULTS
investigated fish examined clinically externally for any
abnormal clinical sings on the skin, fins and internally, for Clinical Sings and Post Mortem Lesions: Fish infected
the gills, dissected abdominal cavity and musculature with Sarcotaces sp. showed no any clinical abnormalities
according to Noga [3]. and   appeared   to   be   completely   normal   except  small

2

4

3 changes of H O. 5 min each. Dehydrate using a series of2

with silver paint, then coat with gold and lastly viewed in
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Fig. 1: Showing Epinephelus chlorostigma infected with sarcotaces without apparent any abnormal clinical sings except
some external prominent swellings in the skin near the vent and in the dorsal musculature (arrows).

Fig. 2: Showing Epinephelus chlorostigma musculature infected with Sarcotaces sp. (A) Four cysts of Sarcotaces sp.
deeply embedded in the dorsal muscle of Epinephelus chlorostigma close to the spinal column (arrows) (B) Black
fluid oozing from the cyst of Sarcotaces sp. over the flesh of Epinephelus chlorostigma. The cyst located within
the flesh of fish, directly beneath the skin in the same level of body surface, so it is not visible externally (C)
Intact cyst of sarcotaces in Petri dish (D) Cut cyst of Sarcotaces sp. release black fluid in Petri dish.

swollen in the dorsal musculature   or   near   the  vent Identification of the Isolated Copepods: The contents of
(Fig. 1).    Epinephelus        chlorostigma infected with the cysts were examined for adults and larval stages of
Sarcotaces   sp.    had    cysts,  pyriform  in  shape,  gray
in  color   (Fig.  2   A&C)  in  the  flank  muscles near to
the  anal  vent.  The   cysts   appeared   only  when fish
are   filleted    and    cut   cysts   release  copious  black
fluid  over  the  fillets  (Fig. 2 B&D). The cyst hangs
loosely  in  the  tissues  of   the   host  (Fig.  2A),  except
for its attachment near the surface of the skin. The cyst
wall is so thin at the broad distal end and gradually
thickens  toward  the  tapered  end  of  the cyst where it
has grown to the adjacent organs and tissues. At the
small end of the cyst is the aperture leading to the surface
(Fig. 2B).

copepods. Male Sarcotaces was recovered from the all
cysts of the infected Epinephelus chlorostigma;
unfortunately, the female was not recovered in the
examined cysts. The male is elongate, slender, flattened
dorsoventrally without any clear segmentation. Body
segments are definable only by lateral notches. Head is
small, nearly squarish and wider than long. It separated
from the thorax by clearly defined constriction. The first
three thoracic segments are wider than the rest of the
body. The third segment is laterally developed into two
wings. The abdomen is represented by the last segment
which bears the caudal rami, Fig. 3.
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Fig. 3: Showing wet mount of Nauplii newly hatched egg of Sarcotaces sp. The nauplius is oval in shape and provided
with three pairs of appendages. The caudal end of the body is rounded and bears two setae.

Fig. 4: Showing (A) Sarcotaces sp. male habitus, ventral view, (B&C) eggs located and arranged on the inner wall of
the cyst (D) Some eggs separated to water to complete life cycle of Sarcotaces copepod.

Smear preparations of the inky fluid revealed the Infested Fish and Prevalence of Sarcotaces Infestation:
presence of numerous copepod Nauplii. The nauplius is From a total of 660 marine fish belonging to 18 species
oval in shape and provided with three pairs of freshly collected about 6 fish only infested with
appendages. The caudal end of the body is rounded and Sarcotaces. Eighteen fish species were examined;
bears two setae, Fig. 2. Histological sections of the cyst Acanthopagrus berda, Acanthopagrus bifasciatus,
of the infected fish revealed masses of eggs located and Cephalopholis hemistiktos, Cheimerius nufar,
arranged on the inner wall of the cyst, (Fig. 4, B, C & D.). Epinephelus chlorostigma, Epinephelus tauvina,

Scan Electron Microscope (SEM): Scan electron
Microscope showed the male ventral view of the male
sarcotaces copepod parasite (Fig. 3A), also showed the
inner wall surface of the cyst and embryonated eggs
located and embedded in it, (Fig. 3 B&C), while in Fig. 3D
there was some eggs sloughed and loosed into water to
complete the life cycle of sarcotaces (Fig. 3D).

Halichoeres stigmaticus, Johinus maculates, Lethrinus
nebulosus, Lutjanus ehrenbergi, Lutjanus malabaricus,
Plectorhinchus gaterinus, Plectorhinchus pictus,
Pomadasys argenteus, Psettodes erumei, Scomberomorus
commerson, Siganus canaliculatus and Tylosurus
crocodilus, only one species Epinephelus chlorostigma,
were found susceptible to infestation with Sarcotaces
with prevalence percentage 6.74% Table 1.
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Table 1: Showing the occurrence of Sarcotaces in some cultured marine fish
Species Length (cm) No. Exam. No. Infect. %
Acanthopagrus berda 55 - 72 38 0 0
Acanthopagrus bifasciatus 38 - 47 30 0 0
Cephalopholis hemistiktos 28 - 34 32 0 0
Cheimerius nufar 43 - 58 28 0 0
Epinephelus chlorostigma 60 - 97 89 6 6.74
Epinephelus tauvina 52 - 95 72 0 0
Halichoeres stigmaticus 32 - 39 26 0 0
Johinus maculatus 41 - 65 25 0 0
Lethrinus nebulosus 46 - 73 56 0 0
Lutjanus ehrenbergi 29 - 34 30 0 0
Lutjanus malabaricus 48 - 78 33 0 0
Plectorhinchus gaterinus 39 - 48 28 0 0
Plectorhinchus pictus 41 - 69 26 0 0
Pomadasys argenteus 41 - 48 27 0 0
Psettodes erumei 49 - 51 28 0 0
Scomberomorus commerson 95 - 175 35 0 0
Siganus canaliculatus 27 - 33 27 0 0
Tylosurus crocodilus 78 - 105 30 0 0
Total 660 6 0.90

Table 2: Showing seasonal variation of infestation of sarcotaces in infested Epinephelus chlorostigma
Winter Spring Summer Autumn
----------------------------------- --------------------------------------- ------------------------------------- ----------------------------------

Infected fish No. Exam. No. Infect. % No. Exam. No. Infect. % No. Exam. No. Infect. % No. Exam. No. Infect. %
Epinephelus chlorostigma 18 0 0 26 1 3.84 28 5 17.85 17 0 0

Fig. 5: Showing transverse sections through the entire cysts showed (A) an outer layer of host collagen, which formed
a condensed collagenous capsule. The wall is composed of collagen which is well vascularized on the outer
surface, (B) Large degenerate cyst contain dark masses claylike in texture, (C) cyst of the infected fish revealed
masses of eggs located and arranged on the inner wall of the cyst, 

Seasonal Variations: Present study was carried out Histopathological Examination: Transverse sections
through a year from Marsh, 2012 to February 2013, the through the entire cyst showed an outer layer of host
highest prevalence was recorded at summer season collagen, which formed a condensed collagenous capsule.
17.85% followed by spring season 3.84% while winter and The wall is composed of collagen which is well
autumn there was no infestation in examined fish Table 2. vascularized on the outer surface (Fig.5A). Large

Lengths of Infected Fish: There is a relationship and (Fig. 5B). Small degenerate cysts contain pale fibrous
correlation between length and weight of fishes and tissue only. However, there is no evidence of hemorrhage
prevalence of sarcotaces infestation. Sarcotaces infest in the wall of the sac and no inflammation that can be
only large and old fishes. Infest only one species; related to infection with sarcotaces. Moreover,
Epinephelus chlorostigma. The infested fish with histological sections of the cyst of the infected fish
sarcotaces was more than 79 cm in length and more than revealed masses of eggs located and arranged on the
12 kg weight. inner wall of the cyst, (Fig. 5C).

degenerate cyst contains dark masses claylike in texture,
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DISCUSSION fluid over the fillets fig 1. B. The cyst wall is so thin at the

Black bag disease, a disease due to Sarcotaces tapered end of the cyst where it has grown to the adjacent
(Copepoda, Philichthyidae) infection, has a worldwide organs and tissues. At the small end of the cyst is the
distribution, from abyssal depths to tropical reefs aperture leading to the surface (Fig.1B). The same
[8,17,18]. Sarcotaces is a bizarre copepods cause cysts observation was reported by Heegaard [17], Kuitunen-
several centimeters long in the muscle under the skin. The Ekbaum [8] and Roberts et al. [20] who reported that, the
cysts are exposed when fish are filleted and cut cysts gall or cyst of Sarcotaces is pyriform in shape, gray in
release copious black fluid over the fillets. The presence colour, hangs loosely in the tissues of the host, except for
of this inky black liquid gives rise to the common name for its attachment near the surface of  the   skin.,   measuring
this Disese “Black bag disese”. 2-5 cm and only noticed when the fish are filleted. Each

These parasites may harm the fish in different ways. infected fish contained one to four galls (Fig.1A)
The crustaceans can be harmful by its presence, degree of containing parasites; recognizable by black fluid
association between parasite and host (host specificity), resembles Indian ink oozing from galls (Fig.1B). 
duration of contact, relative size and feeding habits of the It  is  very  important  to  remember  that infection
parasites as well as the hard body causing pressure with Sarcotaces sp. can be difficult to detect externally
atrophy of the soft tissues of the fish [1]. According to except when galls are over a bony surface in which case
Kabata [19] it is assumed that Sarcotaces feeds on the they cause a prominent swelling in the skin, [2]. In the
host’s blood which decomposed and forms a black- present study, the predilection site for cysts of
colored fluid within the gall. Histological techniques Sarcotaces sp. was beneath the skin, deeply embedded in
applied by Roberts et al. [20] during their study on the the lateral body muscles close to the spinal column and
inky fluid confirm Kabata's hypothesis that Sarcotaces sometimes near the anus. The cyst located within the
feeds on host blood [21]. flesh of fish, beneath the skin in the same level of body

The copepod Sarcotaces are usually found in galls at surface, so it is not visible externally The results agree
varies locations. Sarcotaces arcticus [9] has been with Roberts et al. [20], Woo [2] In addition to Bullock et
reported in the body cavity and trunk musculature of al. [24] who reported that, the fish Lepidion eques
Sebastodes species from off Canada [19] and over the
operculum and under the pectoral fin [8]. Komai [12]
described Sarcotaces pacificus Komai, 1923 in the
subcutaneous tissues of Antennarius sp. from off Japan.
Dollfus [13] reported S. verrucosus cysts on the sides of
Iridio radiatus from off Martinique. Moser [22] recorded
the first report of Sarcotaces sp. (Copepoda) from the
head of Physiculus rastrelliger from off El Salvador.
Hosts include members of the families Moridae,
Macrouridae, Scorpaenidae, Antennariidae, Triglidae,
Acanthuridae and Serranidae [23]. In this study,
Sarcotaces sp. was recovered from cysts on the flank
musculature, beneath the skin of Epinephelus
chlorostigma (Family: Serranidae). A new host and
geographical record for Sarcotaces is presented, being
this first record of Sarcotaces sp, in the Arabian Gulf.

Concerning the clinical sings and post mortem
lesions, present study revealed that, fish infected with
Sarcotaces sp. showed no any clinical abnormalities and
appeared to be completely normal. Epinephelus
chlorostigma infected with Sarcotaces sp. had cysts, thorax by clearly defined constriction. The first three
pyriform in shape, gray in color (Fig.1C) in the flank thoracic  segments  are wider than the rest of the body.
muscles near to the anal vent. The cysts appeared only The third segment is laterally developed into two wings.
when fish are filleted and cut cysts release copious black The abdomen is represented by the last segment, which

broad distal end and gradually thickens toward the

(Moridae) and Coelorynchus occa (Macrouridae) are
common on the continental slope to the west of the british
Isles at depths from about 400 to 1300 m and 700 and 2000
m respectively. In both species, the parasite was
embedded beneath the skin. In L. eques it was found
primarily on the head, where as in C. occa it was present
in the mid to lower flank, often close to the anal vent.
They added that Excision of the parasite from the host
tissue showed it to consist of a pyriform sac filled with
inky black fluid.

Regarding the identification of Sarcotaces sp. in the
present study, the contents of the cysts were examined
for adults and larval stages of copepods. Male Sarcotaces
was recovered from the all cysts of the infected
Epinephelus chlorostigma & unfortunately, the female
was not recovered in the examined cysts in this study.
The male is elongate, slender, flattened dorsoventrally
without any clear segmentation. Body segments are
definable only by lateral notches. Head is small, nearly
squarish and wider than long. It  separated  from  the
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bears the caudal rami, Fig. 3A. The results confirmed by February, 2013, the highest prevalence was recorded at
yamaguti [25], Huys and Boxshall [26], Boxshall and summer season 17.85% followed by spring season 3.84%
Halsey [6], Moser et al. [18], Bullock et al. [24] and Woo while winter and autumn there was no infestation in
[2]. examined fish this means that prevalence was high in

Smear preparations of the inky fluid revealed the warm seasons, summer and spring. The result agree with
presence of numerous copepod Nauplii. The nauplius is Eissa [1] who reported that under overstocking
oval in shape and provided with three pairs of conditions, copepod parasite populations quickly build
appendages. The caudal end of the body is rounded and up and may cause heavy mortality in the stocked fish
bears two setae, Fig. 2. Histological sections of the cyst especially, in high water temperature in warm seasons
of the infected fish revealed masses of eggs located and where their life cycles become faster.
arranged on the inner wall of the cyst. Regarding lengths and size of infected fish, present

Regarding the Scan Electron Microscope (SEM), study indicated that, there was a relationship and
present study revealed that, Scan Electron Microscope correlation between length and weight of fishes and
showed the male ventral view of the male sarcotaces prevalence of sarcotaces infestation. Sarcotaces infest
copepod parasite, also showed the inner wall surface of only large and old fishes. Infest only one species;
the cyst and embryonated eggs located and embedded in Epinephelus chlorostigma. The infested fish with
it, while in there was some eggs sloughed a loosed into sarcotaces was more than 79 cm in length and more than
water to complete the life cycle of sarcotaces. The results 12 kg weight the results disagree with Moser et al. [18]
were coinciding with Conzalez et al. [27] the results who found that sarcotaces were more prevalent on small
confirmed by Institut für Meereskunde Kiel, Fisheries Sebastes ciliatus (less than 345 mm; up to 12 years old)
Department, Germany. than on large fish (350 – 500 mm; 12 – 27+ years) the

Regarding the infested fish and prevalence of difference may be attributed to difference of species of
Sarcotaces infestation, present study revealed that, from fish and geographic zone.
a total of 660 marine fish belonging to 18 species freshly Regarding histological examination of infected fish
collected about 6 fish only infested with Sarcotaces. present study revealed that, transverse sections through
Eighteen fish species were examined, only one species the entire cyst showed an outer layer of host collagen,
Epinephelus chlorostigma, infested with sarcotaces with which formed a condensed collagenous capsule. The wall
prevalence percentage 6.74%.

The results nearly agree with Chul Choi et al. [7] and
Stanley [28] for S. arcticus on silver gray rockfish
Sebastes brevispinis.Moser et al.[18] and Gonzalez [27]
who suggested that higher prevalence could be
associated with the distribution zones of the host; also,
[29]  studied   ecological   aspects  of  the  infestation  of
S. verrucosus on P. semifasciata in San Matias Gulf and
found higher prevalence in mature males and females of
sand perchs. He suggested that the prevalence could be
associated to the permanent residence of mature sand
perchs in reproductive areas during the spawning season.
Concerning one species only infested out of 18 marine
fish sp. in present study these may be due to high
specificity of sarcotaces, Gonzalez [27] and Boxshall
Geoffrey [30] who reported that, the absence of this
parasite in other demersal fishes inhabiting the same
marine environment, suggests a high specificity of S.
verrucosus to the Argentine sand perch. This means that
sarcotaces is high specific copepod parasite.

Concerning the seasonal variations of sarcotaces
infestation, present study indicated that present study
was carried out through a year from Marsh, 2012 to

is composed of collagen which is well vascularized on the
outer surface. Large degenerate cysts contain dark
masses claylike in texture; small degenerate cysts contain
pale fibrous tissue only. However, there is no evidence of
hemorrhage in the wall of the sac and no inflammation that
can be related to infection with sarcotaces. Moreover,
histological sections of the cyst of the infected fish
revealed masses of eggs located and arranged on the
inner wall of the cyst, the results nearly coincide with that
obtained by Bullock et al. [24] who mentioned that almost
all the swellings of Sarcotaces were raised, vesiculate, soft
and up to 2 cm in diameter. In the case of L. eques where
the infections were located primarily on the head,
Sarcotaces appeared jet  black  and  highly  pronounced.
In contrast, on C. occa it appeared  simply  as  raised;
light- colored swellings on the mid to lower flank and
occasionally were seen close to the anal vent. These
differences in gross appearance were attributed to the
specific location of each lesion on the fish. In both
species the parasite had invested itself within the Tela
subcutanea, an area of loose connective tissue
immediately below the dermis. Such a location when on
the  head would lead inevitably to considerable stretching
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of   the    overlying   skin   due   to   the   unyielding 3. Noga, E.J., 2010. Fish disease Diagnosis and
nature  of  the  underlying  cartilage.  By  comparison
those located  over  the  softer   musculature   on  the
body  would  displace  internally  as  they  enlarged  and
thus  not  cause  the stretching and increased
transparency of the overlying dermis which allows the
black colour of the parasite to show through on the head.
Excision of the swelling structure from within it showed to
consists of a copepod parasite in the form of a large
pyriform sac within a highly vascular collagenous host
capsule.

From the present study, it was concluded that, fish
infected with Sarcotaces sp. showed no any clinical
abnormalities and appeared to be completely normal.
Epinephelus chlorostigma infected with Sarcotaces sp.
had cysts, pyriform in shape, gray in color present
embedded in the flank muscles  near  to  the anal  vent.
The cysts appeared only when fish are filleted and cut
cysts release copious black fluid over the fillets.
Epinephelus chlorostigma only species infected with
sarcotaces sp. out of examined 18 marine fish species at
Arabian Gulf, Eastern province of Saudi Arabia,
sarcotaces infest only old and large fishes. Prevalence of
sarcotaces was higher in warm seasons, summer and
spring. The impact of Sarcotaces infections upon the
health of the host fish is unknown  [24].  In  this  study,
the  body  condition   of   affected   fish  was comparable
to  that  of  non-infected  fish,  suggesting that the
severity of  infection  observed  would  be  unlikely to
lead  to   severe  debilitation  or  death  of  the  host.
Whilst sarcotaces infection not particularly pathogenic to
the host, the parasite can reduce marketability of the host
if the sac is cut during processing as the fluid can taint
the flesh.
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