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ABSTRACT

Five species of penaeid and one of palemonid shrimp from Texas
coastal rearing ponds, investigated during 1972-73, were found to
host ectocommensals and parasites. New ectocommensal relationships
and the nature of ectocommensal associations are discussed. Simi-
larities and differences among shrimp species with respect to

ectocommensal and parasite occurrence are also discussed.
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INTRODUCTION

Ectocommensals and parasites can become economically important
in shrimp culture when heavy infestations occur as a result of rear-—
ing intensive numbers or other environmental alterations that éc~
company artificial cultivation of shrimp. 'This paper documents the
occurrence of ectocommensals and parasites on or in five species of
penaeid shrimp and one palemonid shrimp from Tekas coastal reéring
ponds during 1972-1973. New host-ectocommensal relationships and
relationships betwéeu burdens of exotic and native shrimp are dis-
cussed.,

Overstreet (1973) has reviewed and contributed to information
& concerning parasites and ectocommensals of commercial shrimp in a
study of brown, white and pink shrimp from sites in the coastal
states of Georgia through Texas. Earlier reports cdncerning para-
sites of reared penaeids have included those by Villella et al.

(1970) and Johnson et al. (1973). Hutton et al. (1959), Kruse

(1959), Sprague (1970) and Couch (1971) discuss parasites and ecto-

commensals of commercial shrimp without emphasis on reared hosts.

MATERIALS AND METHODS

Texas ASM University's experimental shrimp culture project in
Brazoria County, Texas, provided specimens for the investigaﬁions
carried out in 1972 and in 1973. The facility consists of twenty
0.2 ha ponds that have an average depth of 1 meter. Water is

pumped through the ponds continually during the summer months and
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until harvest. A sock filter (31 count mesh) is uséd at the entry
points. During normal operation, the entering water comes directly
from Wharton Camp Bayou; but when salinities become low due to ex-
cessive rainfall, this supply is cut off and the water is recircqm
lated. For description of'the Brazoria county facility, see arti-

cle by Holcomb and Parker (in press). Shrimp obtained from these

ponds in 1972 included Penaeus setiferus, P. vannamei, P. occiden~
talis and P. aztecus.

The material was cobtained from formalin-preserved field sam-~
ples taken throughout the growing season by project biologisﬁs. A
specimen of each shrimp was selected f;om each weekly sample and
subsequently exaﬁiﬁed.

In 1973, additional specimens were obtained from the Texas A&M
University shrimp pulture project at Corpus Christi, Texas. The
Corpus Christi facility consists of three ponds with areas of (.05,
0.1 and 0.2 ha ponds, respectivaly, and with average depth of 1
meter. The ponds receive a continuous flow of water filtered by a
sock at the intake. Outflow is through a stand ﬁipe. With the ex~
ception of a brief period of pump breakdown, water continued its
flow throughout the summer rearing period until harvest. Specimens

of P. vannamei and P. stylorostris were removed by seining from the

ponds, placed wet into plastic bags, then placed inte an insulated
carton supplied with crushed ice, and shipped to the laboratory by
bus fér examination. This procedure was carried out several times
throughout the growing season.

Shrimp from the ﬁrazoria county project, im 1973, included

P. vannamei and P. setiferus. Shrimp specimens were obtained at the
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time of sampling by the project biologists. Specimens were ob-
tained from each pond at each sampling and placed into 10%Z forma-
lin. Conditions of water flow were similar in 1972 and 1973 in
that water was circulated thrOugh_the ponds, but without intro-
duction of bay water into tﬁe system for pgriods-when bay water
became low in salinity. Water chemistry differed between years,
primarily as a result of heavy rainfall in 1973. 1In 1973, sa-
linity values were often below 10 ppt, but in 1972, they were
in the range of 11 to 28 ppt. The pH was lower‘in 1973 (6.0~
7.3) compared to 1972 (7.5-8.3). Ammonia levels were generally
higher in 1973 (up to 3 ppm) than in 1972 (up to 1.5 ppm).

Water chemistry determinations for the Corpus Christi ponds
showed salinities of 8 to 40 ppt, pH values of 7.4 to 8.3, and
ammonia levels of 1éss than 1.85.

Sﬁrimp specimen éxamination consisted of'clipping and sub-
sequent wet—mount preparations of sSeveral pieopods and the distal
portion of a uropod. The intestine was also removed, teased apart
and wet-mount prepared. This method of examination was adopted
after examinations of numerous specimeﬁs produced no additiomal
parasites or ectocommensals in or om other body parts. For 1973
shrimp, at least 3 shrimp from each pond were examineé from.each
sampling.

Palemonetes puglio was a noticeable resident in the Brazoria

county ponds. During 1973, specimens of this small shrimp were
collected by the field staff when they happened to be in the sein
at the time of sampling. In all cases, penaeid shrimp specimens

were selected at random at the pond site.



RESULTS

Ectocommensals that occurred with relative frequency on

penaeid shrimp were Zoothamnium sp. (figure 1), Epistylis sp. (fig-

ure 2), Acineta (figure 3) and filamentous bacteria (figure 4). .

Less frequent was a species of Lagenophrys (figure 5). Commonly

encountered in some shrimp were trophozoites of Nematopsis peneail

Sprague (figure 6). These results are tabulated in Table 1.

When it occurred, Zoothammium sp. was typically located on
the gills of shrimp and occasionally on the exterior in very light
numbers. The converse was experienced for Epistylis sp. andrAcineta
sp. was rarely found om the gills. Filamentous bacteria were fre-—
quently seen on the.shrimp and tended to concentrate on the body
areaé beset with setules. In rare instances, when the burden was
very heavy, this type of bacteria was noted to be on the gills.
With moderate to heavy infestations, no bacteria of this type were
observed on the gills.

Légenoghrzs sp. (figure 6) was noted on the surface of

Palemonetes pugio, P. setiferus and P. vannamei. These ectocom—

mensals were commonly found on exterior surfaces of the body that
were suited (flat) for attachment of their unique tests.

Nematopsis peneai was very common in the intestine. The stage

that was found was usually a small trophozoite as shown in figure 6.

The isopod parasite, Probopyrus pandalicola (Packard), was com-

monly encountered on specimens of Palemonetes pugio (figure 7). This

parasite was not noticed on any of the Penaeus spp.

Y s AT
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In September of 1973, the shrimp began to take on a brownish

discoloration that was associated with atrophy of the tips of the

gill filaments (figure 8). The condition began with only a few

tips being affected, and progressed until most were affected and

the gills took on a blackened-appearance to the naked eye (figure

9). Miéroscopically, no viable organism was detected as contri- —
buting to the condition. No hyphae were detected and bacterial

isolates that were obtained by gill swabs showed nothing unique.

Evidence of chitinoclastic bacteria action was noticed on the ex-

terior of a few shrimp (figure 10), but the condition on the gilis'

was not especially similar. Discussion of this condition will be

detained until further data is gathered.
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DISCUSSION

New Ectocommensal Relationships

Organisms belonging to the genera Acineta and Lagenophrys have
not been previously reported in penaeid éhfimp. Couch (1967), and

Sprague and Couch (1971), have reported species of both of these

genera on the gills of the Blue.crab, Callinectés sapidus. Lageno-
phrys spp. and Acineta spp. have been found on an array of other de—
capod hosts, according to a synopsis By Sprague and Coucb (1971).
The Acineta sp. that was observed in the present study showed
preference for exterior body surfaces over gills as a site of at-
tachment. Only rarely was one of the organisms found on the gills,

The same was observed for Lagehophrys sp.

Zoothamnium sp. and Epistylis sp.

Overstreet (1973) and Johnson et al. (in press) charged Zoo-
thamnium sp. as a responsible agent for shrimp mortality when shrimp
were‘heavily burdened and in low oxygen situations. Johnson (1972)
erroneously reported Epistylis sp. as the responsible agent for
shrimp mortality im such a situation and later, Johmson et al. (in
press) documented Zoothamnium sp. as the responsible agent for that
case of mortality. Johnson (1972} was misled because of the pre—
sence of both Zoothamnium sp. and Epistylis sp. on the same shrimp
specimens, Overstreet (1973) mentioned the presence of species of
both genera on shrimp, and indicated that Epistylis sp. were found
primarily on appendaggs rather than on gill filaments. By examin-

ation of Johnmson's earlier material as well as the results presented
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herein, it becomes apparent that for some shrimp species the gills
are favored sites of attachment for Zoothamnium sp. and the exo-
skeleton and appendages are favored by Epistylis sp. It is pro-
bable that because of this attachment preferentiality, Zootbaﬁnium
sp. will continue to be more important as an overburdening organism
than will Egistzlis sp. Villella et al. (1970) reported Zootham-
nium from gills and external body parts of P. duorarum, a species
of shrimp that was not examined in this study. Specimens from the
mass mortality of P. aétecus reported by Johnson et al. (in press)
and Johmson (1972) showed the gills heavily iﬁfested with Zootham-
nium sp. and the external body parts having moderate infestations
of both Zeothamnium sp. and Epistylis Sﬁ.‘

The importance of Zoothamnium sp. as an overburdening orgén—
ism is also supported by recent data that demonstrates the possi;
bility of high intensity of infestation by Zoothamnium sp. (Johnson

et al., in press; Overstreet 1973; Villella et al., 1970).

Exotic and Native Shrimp

The exotic shrimp species, P. vannamei and P, occidentalis,

were used.in the culture experiments. Water for the rearing units
was passed from the bay through the units and back to the bay.
Consequently, there was concern over introduction of exotie dié—
ease agents that might pass from the exotic shrimp to wild-shrimp
stocks. Other concerns were passage of disease agents from wild
stocks to the exotic shrimp and possible interchange between the
exotic and native domestic stocks within the system, since recir-

culation exposed them to the same water.
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Shrimp were given a check at the time of shipment. A series of
10 or 20 was examined. No parasites or commensals were noticed on

or in the shrimp at the time of these checks.

Nematopsis penaeus and Nosema nelsoni were-recorded from the

native shrimp in the rearing ponds, but nevér the exotics (Table 1).

Nosema nelsoni was noticed only once in a P. setiferus. No exotics -
were noticed to host a microsporidian.

Nematopsis penaeus was noted to be usually present in the na-

tive species, but the exotics did not host it or any other gregarine.
Acineta sp., Epistylis sp. and Zoothamnium sp. were organisms
that apparently were not selective in finding shrimp associates.
Acineta sp. had not been recorded until now and might be suspected
to be an ectocommensal that was introduced with the exotics. How—'
ever, this was not the case, since it had been observed on 2: aztecus
during this investigation, at the Brazoria county station, a year
before the introduction of the exotics,
A similar observation recorded for the filamentous bacteria
and the Lagenophrys sp. indicates that these wére.not introducea.
Overstreet (persconal cemmunication) informed me, even though

not mentioned in his 1973 paper, that he has observed a filamentous

bacteria, possibly Leucothrix mucor, on the gills and appendages of

brown and white shrimp in Mississippi and adjacent areas.

v

Penaeus spp. — Palemonetes pugio Relationships

Palemonetes pugio was a noticeable resident in the Brazoria
county ponds. During 1973, specimens of this small shrimp were

collected by field staff when they happened to be in the sein at
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the time of sampling. Six samples of P. pugio were collected in

this manner. The purpose of the examination of Palemonetes pugio

was to obtain information on interspecies occurrence of ectocom—

mensals and parasites. The isopod, Probopyrus pandalicola was noted

on 6 of 11 P. pugio that were examined. That this parasite was
found exclusiﬁely on P. pugio and not on any of the Penaeus spp.
lends strength to the i&ea that P. pandalicola has Paiemonetes Spp.
as preferred hosts. Statements concerning other parasites or ecto-

commensals would be premature because of the limited data.




Figure l. Zoothamnium sp,
on a gill of P. aztecus
(600x).

Figure 2. Epistylis sp.
ot the body surface of

P. aztecus (150x).
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Figure 3. Acineta sp. on
the body suxface of P, van-
namei (600x).
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Figure 8., Brownish-
black discoloration of

the gills of P. vannamed

(600x).
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Figure 7. Probopyrus pan-
dalicola (Packard) in the
gill chamber of Palemonetes
pugio.

Figure 9. Advanced discol-
oration on the gills of
P. vannaumei,
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Figure 10. Apparent action of
chitinoclastic bacteria on a

uropod of P. vannamei




