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Nassariid gastropods are well represented in Australia, and Nassarius dorsatus (Röding), Nassarius 
olivaceus (Bruguière), and Nassarius pullus (Linnaeus) are common in the intertidal mangroves of the 
Capricornia region in Central Queensland. A survey of the digenean trematode fauna of nassariids of the 
region revealed cercariae of 12 species from six trematode families associated with these gastropods. Six 
species of Acanthocolpidae were found, including three putative species of the genus Stephanostomum. 
Additionally, two species of Himasthlidae and one species each of Microphallidae, Opecoelidae, 
Zoogonidae, and Lepocreadiidae were identified. The majority of the trematode species identified were 
found in only one host species; only four infected more than one species of nassariid. Sixteen new host-
parasite combinations were added to the fauna known to infect the Nassariidae. Broader examination of 
host-parasite associations shows that families using nassariids commonly as first intermediate host are 
the Acanthocolpidae, Lepocreadiidae, and Zoogonidae, as well as Himasthla spp. from the Himasthlidae. 
Nassariid gastropods are also the dominant marine first intermediate hosts for the Acanthocolpidae, 
Lepocreadiidae, and Zoogonidae and one of the three most common first intermediate host families for 
marine Himasthla spp.
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INTRODUCTION

The Nassariidae Iredale, 1916 (1835) is a large fam-
ily of marine gastropods containing approximately 442 
valid extant species [1] in the Superfamily Buccinoidea 
Rafinesque, 1815 of the Order Neogastropoda [2]. Nas-
sariids are primarily carnivorous scavengers and are 

found predominantly in estuarine or shallow marine soft 
substrates [3].

Digenean trematode parasites typically have a three 
host life cycle, involving a vertebrate definitive host 
and two intermediate hosts; the first intermediate host 
is most often a mollusk [4]. The parasite fauna of only 
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a relatively small number of the 442 species of nassa-
riid gastropods has been thoroughly studied (see Table 
1); these gastropods include Tritia obsoleta (Say) [syn. 
Ilyanassa obsoleta (Say); Nassarius obsoletus (Say)], an 
intertidal gastropod found along the east and west coasts 
of North America [5], and Tritia reticulata (Linnaeus) 
[syn. Nassarius reticulatus (Linnaeus)], common to the 
north-eastern Atlantic and the Mediterranean, Black, and 
Azov Seas [6].

The Nassariidae is well represented in Australia [7], 
with Nassarius dorsatus (Röding), Nassarius olivaceus 
(Bruguière), and Nassarius pullus (Linnaeus) common 
inhabitants in the intertidal mangroves of the Capricornia 
region in Central Queensland, Australia. Knowledge of 
larval digenean fauna infecting gastropods in Australian 
marine environments is broadly lacking. To date, few 
surveys of the digenean fauna in marine gastropods have 
been conducted in Australia, and only one comprehen-
sive taxonomic survey of the cercariae of a gastropod 
species has been undertaken. A study of Clypeomorus 
batillariaeformis Habe and Kosuge reported infections 
with cercariae of eleven species in eight families [8]. This 
study aimed to document and characterize the trematode 
fauna infecting N. dorsatus, N. olivaceus, and N. pullus in 
mangroves in Central Queensland, Australia.

MATERIALS AND METHODS

Host gastropod and parasite collection. Gastro-
pods were collected by hand from mudflats at Sandy 
Point, Corio Bay (22°58′ S, 150°46′ E), Ross Creek, 
Yeppoon (23°8′ S, 150°45′ E), and the mouth of Cawarral 
Creek, Keppel Sands (23°19′ S, 150°47′ E) in Central 
Queensland, Australia. Totals of 1766 N. dorsatus, 1908 
N. olivaceus, and 1614 N. pullus were collected between 
August 2004 and May 2006. For the first twelve months, 
up to approximately 100 individuals of each species 
were collected every three months from each locality. 
The numbers of nassariids at Ross Creek were lower 
than at the other two localities due to the small area and 
limited habitat available. This collection was continued 
for a further twelve months at Sandy Point, whereas at 
Ross Creek and Cawarral Creek, only N. olivaceus and 
reduced numbers of N. dorsatus were collected (no N. 
pullus were collected from Ross Creek or Cawarral Creek 
in the second twelve months).

Gastropods were held in filtered seawater at room 
temperature (20–28°C) and examined for naturally 
emerged cercariae every 1–3 days for up to one month. 
Freshly emerged cercariae were transferred to a cavity 
block in a small volume of seawater and heat-killed by 
pouring several volumes of near boiling seawater into the 
dish. Specimens for morphological analysis were fixed in 
5% formalin and identified to family using Schell [9]. A 

subset of infected gastropods was dissected to determine 
the nature of intramolluskan stages.

A subset of gastropods from which cercariae did not 
emerge was also dissected to check infection status. To-
tals of 720 N. dorsatus (40.8% of 1766), 877 N. olivaceus 
(46.0% of 1908), and 70 N. pullus (4.3% of 1614) were 
dissected.

Morphological analysis. Fixed cercariae were ex-
amined as temporary wet mounts without flattening. Live 
specimens and rediae were also observed as temporary 
wet mounts as per Barnett, Smales [10].

Literature review. Previous reports in the literature 
were collated to provide a list of cercariae reported from 
nassariid gastropods (see Table 1) and to derive a matrix 
of families reported from nassariids (see Table 2).

RESULTS

Cercariae of 12 species from six families were found 
from N. olivaceus, N. dorsatus, and N. pullus (Table 3). Of 
these, six were attributed to the family Acanthocolpidae 
Lühe, 1906 and comprised three unusual cercariae and 
three similar to known Stephanostomum spp. cercariae. 
Of the others, there was one species of each of the fam-
ilies Lepocreadiidae Odhner, 1905, Opecoelidae Ozaki, 
1925, Zoogonidae Odhner, 1902, and Microphallidae 
Ward, 1901 and two of the family Himasthlidae Odhner, 
1910 (both were morphologically similar to reported 
Himasthla spp.). The cercariae from the Lepocreadiidae, 
Microphallidae, and Himasthlidae and one of the Steph-
anostomum sp. cercaria are yet to be formally described.

A total of 115 infections were identified by cercarial 
emergence from the 5288 gastropods observed, and a 
further eleven were identified by dissection. Of the 1667 
gastropods dissected, 16 infections were found, four in N. 
dorsatus and 12 in N. olivaceus. Of these, 11 were able to 
be identified as the opecoelid cercaria, whereas the four 
infections in N. dorsatus and one in N. olivaceus could 
not be identified by dissection as the cercariae were too 
immature and the rediae were not sufficiently distinctive.

Cercariae of eight species were found only in a 
single gastropod species and only four infected more 
than one host species (Table 3). No cercaria infected 
all three species studied. Of the four infections with 
two host species, three involved N. olivaceus and N. 
dorsatus (the acanthocolpids Cercaria capricornia III 
and Cercaria capricornia VII (a Stephanostomum sp.), 
and the lepocreadiid cercaria) and the other involved N. 
olivaceus and N. pullus (one himasthlid cercaria). For the 
two-host species, there was generally a higher prevalence 
of infection in one nassariid species than in the other. 
For the acanthocolpid C. capricornia III, infection was 
more prevalent in N. olivaceus (0.4%) than in N. dorsatus 
(<0.1%). Similarly, the lepocreadiid cercaria was more 
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DISCUSSION

One interesting feature of the pattern of infection in 
the three species of Nassarius in the present system is 
the overall low prevalence of infection. Several parasite 
species had prevalences well under 1% and the highest, 
C. capricornia I, was only 4.3% at Ross Creek. The high-
est overall prevalence of infection was 5.3% in N. oliva-
ceus. These data contrast strikingly with the well-studied 
nassariid T. obsoleta, reported to be generally uninfected 
until sexual maturity at around three years, incidence of 
infection then rising exponentially from 5 to 30% at 3 
years to 90 to 100% in older individuals [11]. However, 
the longevity of T. obsoleta is remarkable, estimated at 
30 to 40 years and, in one population, at 70 years of age 
[12,13]. Tallmark and Norrgren [14] also found 100% 
parasitism in older T. reticulata, reported to live to 11 
years in Portugal [15] and 15 years in Sweden [16]. In 
addition, spatial heterogeneity of parasitism is seen in 
T. obsoleta, and highly variable results between sample 
populations were reported from a single sand-flat (in-
fection frequencies of less than 10% as well as 100%) 
[11]. Similar spatial heterogeneity has been reported in 
other studies of T. obsoleta [13,17]. Curtis [17] admitted 
that there was considerable variation between sites and 
that the Delaware regional trematode community had a 
higher frequency of infection than other studies. In North 
Carolina, T. obsoleta was infected at 6.49% [18] and 
4.07% [19], results similar to those seen in N. olivaceus 
in Capricornia.

Also, the longevity of the infected nassariids in Cap-
ricornia was much shorter than that of T. obsoleta and T. 
reticulatus; N. olivaceus survived for up to ~4.5 years, 
N. dorsatus for up to ~0.8 years and N. pullus for only 
~0.3 years after collection. Most infected N. olivaceus 
died within the first year (53%), 26% in the second year, 
9% in the third and fourth years, and only 3% survived 
into the fifth year. Although a few infected N. dorsatus 
survived into the second six months after collection, the 
majority died within the first six months. The longevity 
of N. dorsatus and N. olivaceus is unknown. McKillup 
and McKillup [20] reported that N. dorsatus at Cawarral 
Creek appeared to have a very short life cycle, growing 
rapidly and surviving for only about 2 months following 
settlement. They also reported that laboratory maintained 
specimens of N. dorsatus displayed a similar rapid 
growth [20]. Puturuhu [21] suggested that growth was 
faster in warm tropical than cool temperate regions, with 
reduced longevity. A review of published data on 54 spe-
cies of gastropods found that prevalence was positively 
correlated with trematode species richness, but found no 
evidence that longevity was associated with prevalence 
[22]. However, they warned that their study did not 
include data from tropical latitudes. A comparison of 

prevalent in N. olivaceus (0.7%) than in N. dorsatus 
(<0.1%), whereas C. capricornia VII was more prevalent 
in N. dorsatus (0.6%) than in N. olivaceus (0.3%). The 
himasthlid cercaria was more prevalent in N. olivaceus 
(1.0%) than in N. pullus (0.2%).

There were four rare infections with an overall prev-
alence of infection of ≤0.1%. These were the acanthoc-
olpids Cercaria capricornia VI and one Stephanostomum 
sp., and the zoogonid Cercaria capricornia XI, which 
each had only a single infection, and the Stephanostomum 
sp. Cercaria capricornia VIII, which had two infections. 
No species occurred at a prevalence of more than 1.4% 
overall. The most common species were the acanthoc-
olpid Cercaria capricornia I (27 infections; 1.4%), the 
Stephanostomum sp. C. capricornia VII (15 in two host 
species), the lepocreadiid cercaria (14 in two host spe-
cies), the opecoelid Cercaria capricornia XII (20; 1.0%), 
and one himasthlid cercaria (24 in two host species).

Some cercarial species were collected only from 
a single locality (Table 4). For rare infections, this is 
unlikely to indicate specificity for the locality, but for 
the two himasthlid and the microphallid cercariae, all 
infections were restricted to Sandy Point and occurred at 
locality prevalences of 2.4% (N. olivaceus) and 0.4% (N. 
pullus) for one himasthlid, 0.6% for the other himasthlid 
and 1.0% for the microphallid. Species that were found at 
all localities included the acanthocolpids C. capricornia I 
and C. capricornia III, the Stephanostomum sp. C. capri-
cornia VII, the lepocreadiid cercaria and the opecoelid C. 
capricornia XII, although for the opecoelid, there were 
more infections at Cawarral Creek than at the other two 
localities.

The prevalence of infection varied among localities 
(Table 4). At Cawarral Creek, only the acanthocolpid C. 
capricornia I and the opecoelid cercaria were present at 
prevalences higher than 1.0%. At Sandy Point, C. cap-
ricornia I and one himasthlid cercaria had prevalences 
greater than 1.0%. Most parasitized gastropods collected 
at Ross Creek were infected at prevalences greater than 
1.0%, but this was a small area and this may be a result of 
bias towards collection of larger, older gastropods at that 
locality. Morphotypes rarely found were C. capricornia I, 
C. capricornia V, C. capricornia VI, C. capricornia VIII, 
one Stephanostomum sp., C. capricornia XI, and one of 
the two himasthlid cercariae.

Overall, N. olivaceus had the greatest species rich-
ness (8 species from 6 families), followed by N. dorsa-
tus (7 species from 3 families), and N. pullus (1 species 
only). Nassarius olivaceus also had the highest frequency 
of infection (102 of 1908; 5.3%), followed by N. dorsatus 
(20 of 1766; 1.1%), and N. pullus (4 of 1614; 0.2%).
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Host Specificity
The majority of the cercariae were found in only one 

host species; only four (the acanthocolpids C. capricor-
nia III and C. capricornia VII (Stephanostomum sp.), 
the lepocreadiid cercaria and one himasthlid cercaria) 
infected two species. All three Stephanostomum spp. cer-
cariae infected N. dorsatus, whereas only one infected N. 
olivaceus, and at a lower prevalence. All other cercariae 
that infected two host species were more prevalent in N. 
olivaceus. More cercarial species used both N. olivaceus 
and N. dorsatus as dual hosts than N. olivaceus and N. 

parasite prevalence in horn snails that included tropical 
regions reported that prevalence increased with latitude, 
and they suggested that higher mortality rates at lower 
latitudes may be one contributor to this [23]. The low 
prevalence of infections observed in the tropical nassa-
riids in Capricornia relative to the cold-water inhabiting 
species discussed above may be due to their shorter life 
span resulting in less overall potential exposure to infec-
tious stages of the trematode parasites in the system.

Table 2. Matrix of host-parasite records for nassariid gastropods by parasite family (numbers 
within matrix indicate number of species recorded for each family).

Host 
species

L Z A Hi M O St P D Sc He C Total families 
in host

Total
species in 
host

Subfamily Bullinae
Bullia digitalis 2 1 2 3
Subfamily 
Buccinanopsinae
Buccinanops cochlidium 1 1 1
Buccinanops globulosus 1 1 1
Buccinanops monilifer 1 1 1
Subfamily Nassariinae
Nassarius arcularia plicatus 1 1 2 2
Nassarius circumcinctus 1 1 1
Nassarius dorsatus 1 5 1 3 7
Nassarius mutabilis 2 2 2 4
Nassarius olivaceus 1 1 3 1 1 1 6 8
Nassarius orissaensis 1 1 2 2
Nassarius protrusidens 1 1 1
Nassarius pullus 1 1 1
Nassarius pygmaeus 1 1 1
Nassarius stolatus 1 1 1
Phrontis vibex 1 3 2 4
Tritia corniculum 2 1 2 3
Tritia obsoleta 1 1 2 1 1 1 1 1 8 9
Tritia pellucida 1 1 1
Tritia reticulata 3 3 1 1 1 1 6 10
Tritia trivittata 1 1 2 2
Total host records 
(families)

12 8 6 6 4 3 2 1 1 1 1 1

Total host records 
(species)

16 12 13 8 4 3 2 1 1 1 1 1

L: Lepocreadiidae, Z: Zoogonidae, A: Acanthocolpidae, Hi: Himasthlidae, M: Microphallidae, O: Opecoelidae, St: Strigeidae, P: 
Pronocephalidae, D: Diplostomatidae, Sc: Schistosomatidae, He: Hemiuridae, C: Cyathocotylidae
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areas. Mollusks living in areas with habitat attractive to 
birds (e.g., roosting trees or longer tidal exposure) are 
suggested to have an increased likelihood of infection by 
bird parasites and a higher diversity [24] or prevalence of 
infection [24-28]. In Capricornia, bird species infected all 
three nassariid species, but the diversity and prevalence 
were highest in N. olivaceus. There were two bird par-
asites in N. olivaceus, a himasthlid and a microphallid. 
Both N. dorsatus and N. pullus were each infected by a 
himasthlid but at lower prevalences. Gastropods higher 
in the intertidal incline potentially emerge earlier and 
submerge later than those lower in the incline, resulting 
in longer periods of exposure to infection from birds.

The reason for the depauperate parasite fauna in N. 
pullus is unknown. This nassariid was present at Sandy 
Point in very high numbers, but was infected by only a 
single cercaria. This may be linked to the apparent shorter 
life span of infected N. pullus in Capricornia. Although 
the longevity of N. pullus was estimated at 3.85 years in 

pullus. Both of these gastropods were historically includ-
ed in the now invalid subgenus Zeuxis, whereas N. pullus 
was in the subgenus Plicarcularia. This may indicate 
that more closely related gastropod species may have 
more shared parasite species than more distantly related 
species. Further examination of other closely related and 
sympatric nassariids is needed to test this.

Nassarius olivaceus was observed with the highest 
overall prevalence of infection and the greatest species 
richness (eight species from all six families) (Table 3). 
The three gastropod species were closely located at each 
locality but displayed a degree of zonation. Nassarius 
olivaceus was generally found in shaded pools amongst 
mangrove trees and in pools adjacent to the trees; and 
occurred slightly higher in the intertidal zone than N. 
dorsatus and N. pullus. There was also some overlap, 
as all three species were found in the pools along the 
seaward boundary of the mangroves at Sandy Point, and 
N. dorsatus and N. pullus were found together in some 

Table 3. Parasite species and first intermediate and definitive hosts for cercariae found in 
nassariid gastropods in Central Queensland, showing prevalence of infection (%).
Digenean species Likely placement Host species Likely definitive 

hosta
Number infected 
and percentage (%)

Acanthocolpidae
Cercaria capricornia I Acanthocolpidae Nassarius olivaceus Fishes 27 (1.4%)
Cercaria capricornia III Acanthocolpidae Nassarius olivaceus

Nassarius dorsatus 
Fishes 8 (0.4%)

1 (<0.1%)
Cercaria capricornia VI Acanthocolpidae Nassarius dorsatus Fishes 1 (<0.1%)
Cercaria capricornia VII Stephanostomum sp. Nassarius dorsatus 

Nassarius olivaceus
Fishes 10 (0.6%)

5 (0.3%)
Cercaria capricornia VIII Stephanostomum sp. Nassarius dorsatus Fishes 2 (0.1%)
acanthocolpid cercaria 9 Stephanostomum sp. Nassarius dorsatus Fishes 1 (<0.1%)
Lepocreadiidae
lepocreadiid cercaria Prodistomum sp. Nassarius olivaceus

Nassarius dorsatus 
Fishes 13 (0.7%)

1 (<0.1%)
Zoogonidae
Cercaria capricornia XI Zoogonidae Nassarius olivaceus Fishes 1 (<0.1%)
Opecoelidae
Cercaria capricornia XII Opecoelidae Nassarius olivaceus Fishes 20 (1.0%)
Himasthlidae
himasthlid cercaria 1 Himasthla sp. Nassarius olivaceus

Nassarius pullus 
Birds 20 (1.0%)

4 (0.2%)
himasthlid cercaria 2 Himasthla sp. Nassarius dorsatus Birds 4 (0.2%)
Microphallidae
microphallid cercaria Microphallidae Nassarius olivaceus Birds 8 (0.4%)
Uncertain family Nassarius dorsatus

Nassarius olivaceus
4 (0.2%)
1 (<0.1%)

afinal host details can be obtained from the Keys to the Trematoda Volumes 2 and 3: [76,77].



Barnett and Miller: Cercariae in nassariid gastropods 369

Ta
bl

e 
4.

 D
is

tr
ib

ut
io

n 
of

 in
fe

ct
io

ns
 o

f e
ac

h 
pa

ra
si

te
 s

pe
ci

es
 fo

r e
ac

h 
ho

st
 s

pe
ci

es
 a

t t
he

 lo
ca

lit
ie

s 
sa

m
pl

ed
 (t

he
 p

er
ce

nt
ag

e 
of

 
ga

st
ro

po
ds

 in
fe

ct
ed

 a
t e

ac
h 

lo
ca

lit
y 

fo
r e

ac
h 

sp
ec

ie
s 

is
 s

ho
w

n 
in

 b
ra

ck
et

s)
.

C
aw

ar
ra

l C
re

ek
R

os
s 

C
re

ek
Sa

nd
y 

Po
in

t
N

. d
or

sa
tu

s
(n

 =
 8

15
)

N
. o

liv
ac

eu
s

(n
 =

 9
03

)
N

. p
ul

lu
s 

(n
 =

 4
52

)
N

. d
or

sa
tu

s
(n

 =
 2

41
)

N
. o

liv
ac

eu
s

(n
 =

 1
85

)
N

. p
ul

lu
s 

(n
 =

 1
98

)
N

. d
or

sa
tu

s
(n

 =
 7

10
)

N
. o

liv
ac

eu
s

(n
= 

82
0)

N
. p

ul
lu

s
(n

 =
 9

64
)

C
. c

ap
ric

or
ni

a 
I

–
10

 (1
.1

%
)

–
–

8 
(4

.3
%

)
–

–
9 

(1
.1

%
)

–
C

. c
ap

ric
or

ni
a 

III
1 

(0
.1

%
)

1 
(0

.1
%

)
–

–
4 

(2
.2

%
)

–
–

3 
(0

.4
%

)
–

C
. c

ap
ric

or
ni

a 
VI

–
–

–
–

–
–

1 
(0

.1
%

)
–

–
C

. c
ap

ric
or

ni
a 

VI
I

1 
(0

.1
%

)
1 

(0
.1

%
)

–
3 

(1
.2

%
)

1 
(0

.5
%

)
–

6 
(0

.8
%

)
3 

(0
.4

%
)

–
C

. c
ap

ric
or

ni
a 

VI
II

2 
(0

.2
%

)
–

–
–

–
–

–
–

–
ac

an
th

oc
ol

pi
d 

ce
rc

ar
ia

 9
–

–
–

1 
(0

.4
%

)
–

–
–

–
–

le
po

cr
ea

di
id

 c
er

ca
ria

–
4 

(0
.4

%
)

–
–

3 
(1

.6
%

)
–

1 
(0

.1
%

)
6 

(0
.7

%
)

–
C

. c
ap

ric
or

ni
a 

XI
–

1 
(0

.1
%

)
–

–
–

–
–

–
–

C
. c

ap
ric

or
ni

a 
XI

I
–

17
 (1

.9
%

)
–

–
2 

(1
.1

%
)

–
–

1 
(0

.1
%

)
–

hi
m

as
th

lid
 c

er
ca

ria
 1

–
–

–
–

–
–

–
20

 (2
.4

%
)

4 
(0

.4
%

)
hi

m
as

th
lid

 c
er

ca
ria

 2
–

–
–

–
–

–
4 

(0
.6

%
)

–
–

m
ic

ro
ph

al
lid

 c
er

ca
ria

–
–

–
–

–
–

–
8 

(1
.0

%
)

–
un

kn
ow

n 
ce

rc
ar

ia
e

2 
(0

.2
%

)
–

–
–

1 
(0

.5
%

)
–

2 
(0

.3
%

)
–

–
To

ta
l

4
34

0
4

18
0

12
50

4



Barnett and Miller: Cercariae in nassariid gastropods370

found (Table 1).
The Nassariidae contains the subfamilies Buccinan-

opsinae, Photinae, Cylleninae, Bullinae, Anentominae, 
Dorsaninae, and Nassariinae [2]. Of these, no parasites 
have yet been reported from gastropods of the Dorsani-
nae, Anentominae, Cylleninae or Photinae. Parasites are 
reported from gastropods in the Nassariinae (from Nas-
sarius spp., Phrontis vibex and Tritia spp.), the Bullinae 
(Bullia digitalis) and the Buccinanopsinae (Buccinanops 
spp.). Digenean families commonly reported to use nas-
sariids as first intermediate hosts include the Acanthoc-
olpidae, Himasthlidae, Lepocreadiidae, Microphallidae, 
and Zoogonidae (Tables 1 and 2).

The nassariid reported with the highest number of 
infecting parasite families is T. obsoleta. Tritia obsoleta 
is indigenous to the Atlantic coast of North America, but 
was also introduced to the west coast unintentionally via 
attempted oyster transplantation in the early 1900s [5]. 
The invasive west coast population was reported to have 
lost three parasites in the new range, and had not gained 
any new native west coast parasites [5]. Tritia spp. are 
generally found in the North Atlantic and West Africa, 
with two isolated species from Australia and New Zea-
land [1]. Of the other nassariids that have been reported 
as hosts, their distribution is geographically restricted: 
Buccinanops spp. are found in South America, Bullia 
spp. from the Indian Ocean, Phrontis spp. from the Ca-
ribbean Sea and both coasts of the Isthmus of Panama, 
and Nassarius spp. from the Indo-Pacific Ocean and the 
coast of Israel on the Mediterranean Sea [1,30].

Of the nassariid hosts that have been studied, the 
most common family using them as first intermediate 
host is the Lepocreadiidae (12 host-family records for 
16 parasite species), followed by the Zoogonidae (8 for 
12), Acanthocolpidae (6 for 13), Himasthlidae (6 for 8), 
Microphallidae (4 for 4), Opecoelidae (3 for 3), Strigei-
dae (2 for 2), and the rest with single records (Table 2). 
Nassariid gastropods were also found to be the dominant 
marine first intermediate hosts for the Acanthocolpidae, 
Lepocreadiidae, and Zoogonidae.

Gastropods from the superfamily Buccinoidea were 
the most commonly reported first intermediate hosts for 
the Acanthocolpidae, with parasites reported from the 
Buccinidae, Columbellidae, Fasciolariidae and Nassari-
idae [31]. The majority of infections were in gastropods 
from the Nassariidae, all in the subfamily Nassariinae. 
Eight cercariae are now reported from Nassarius spp. and 
include five Stephanostomum or Stephanostomum-like 
and three non-Stephanostomum species, compared to 
only three in Tritia spp., all suggested to be Stephanosto-
mum or Stephanostomum-like.

Huston et al. [32] reviewed the first intermediate 
hosts for the Lepocreadioidea and remarked that, apart 
from a single exception, the Lepocreadiidae used the Nas-

Indonesia [21], its longevity in the field here is unknown 
(the longest surviving infected N. pullus lived for only 
~0.3 years after collection). If the species lives for a 
much shorter period in this region, the risk of exposure 
to infection is reduced. Conversely, if infection markedly 
reduces longevity, infected N. pullus may not survive for 
long in the field and would therefore not be available for 
collection.

Geographic Specificity
As the distribution of infection in first intermediate 

hosts is expected to reflect the distribution of final hosts, 
results were examined to see if there was any specificity 
of infections at these localities. Although these sites flow 
into Keppel Bay, the localities are geographically sepa-
rate, and each is part of a discrete coastal wetland habitat.

Species that use fish as their definitive host were 
distributed across all localities, except for the rare infec-
tions, which were present in numbers too low to deter-
mine their distribution. The most commonly observed 
cercariae were the acanthocolpids C. capricornia I, C. 
capricornia III, and C. capricornia VII, and the lepocre-
adiid and opecoelid cercariae, although there were many 
more opecoelid infections collected at Cawarral Creek 
than at the other two localities. This indicates that the 
fish hosts of these cercariae visit all three localities. As 
all three localities connect with the same bay, many adult 
fish species are expected to move between them.

Both himasthlid and the single microphallid species 
were found only at Sandy Point. Digeneans of both fam-
ilies generally infect birds as their final hosts, and Sandy 
Point is listed as important habitat for both domestic and 
migratory birds. Sandy Point is in the eastern estuaries 
of the Shoalwater and Corio Bays Ramsar wetland (des-
ignated as a site of significant international importance 
under the Ramsar Convention), an area that provides 
important roosting sites for local and migratory birds, 
and the mud and sandflats are feeding sites for a diversity 
of shorebirds [29]. The Ramsar wetland was reported 
to have 226 species of birds, representing 32 percent of 
Australia’s bird fauna [29]. The other localities are of 
lower importance as bird habitats and have much smaller 
and less diverse bird populations. These results reflect 
the relative significance of Sandy Point as an important 
bird habitat, which has resulted in a higher diversity and 
prevalence of parasites that use birds as definitive hosts.

Trematode Fauna of Nassariid Gastropods
Sixteen new host-parasite records can now be added 

for the Nassariidae. No infections were found in N. oli-
vaceus, N. dorsatus, or N. pullus by families that had not 
been previously reported from other nassariids, although 
there were six previously reported families that were not 
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from this genus (and from all nassariid subfamilies, as 
well as from related buccinoid families). This indicates a 
long-standing relationship between the family and these 
two parasite families that has potentially co-evolved with 
the divergence of the Nassariidae from other buccinoids.

Some Tritia spp. were infected rarely by cercariae 
from the Strigeidae, Pronocephalidae, Diplostomatidae, 
Schistosomatidae, and Hemiuridae, yet no infections 
by these families have, as yet, been reported from any 
other nassariid genera (see Table 2). This could indicate 
that the host-parasite associations for these parasites are 
more recent than the divergence of the species, but further 
examination of other hosts is needed to see if other buc-
cinoid gastropods are common hosts. As well, a cercaria 
from the Cyathocotylidae was only reported from Nas-
sarius. This may also indicate that this host association 
has occurred after the divergence of the species. Further 
examination of more nassariid species will indicate if the 
host-parasite associations described here are consistent 
within the Nassariidae.

This work presents a glimpse into the complex ecol-
ogy and biodiversity of the trematode fauna inhabiting 
Australian intertidal gastropod communities. Unravel-
ling details of all of the hosts involved in the intricate 
life-cycles of these trematodes present in gastropods in 
the region, their host specificity and pathological impacts 
on their hosts driving selection pressures in these com-
munities awaits further exploration.
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