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SHORT COMMUMICATION

Helminth Parasites in Six Species of Shorebirds (Charadrii)
from the Coast of Belize

Albert G Canaris/*, John M Kinsella”

University of Texas at El Paso, P. O. Box 717, Hamilton, Montana 59840-0717, USA *Department of
Pathobiology, College of Veterinary Medicine, University of Florida, Gainesville, FL, USA

Thirteen species of helminth parasites were recovered from six species of charadriid shorebirds
(Aves: Charadriiformes) from Belize: the ruddy turnstéwenaria interpreghe snowy plove€haradrius
alexandrinusthe semipalmated ploveE, semipalmatyshe killdeer,C. vociferus the white-rumped
sandpiperCalidris fuscicollis and the black-bellied plovelPluvialis squatarolaCestode species were
predominant (N = 8), followed by trematode species (N = 3) and acanthocephala (N = 2). The trema-
tode,Paramaritremopsis solielanigfected four of the six species of hosts. The cestNdegjdolepis
litoralis and N. paranitidulansnfected three and two host species respectively. Helminth parasite spe-
cies were contagious (clumped) and not evenly distributed among hosts. Twelve of the 13 species wer
generalists. The one specialidtcrophallus kinsellaavas recovered from or@. fuscicollis Three of
the four types of feeding guilds were present and in approximately the same numberAfibsiellae
have been reported from other species of hosts, mostly from Eurasia and North America.
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Belize is a Central American country with itsCalidris fuscicollisVieillot, 1819. The purpose of
east coast bordering on the Gulf of Mexico. Thirtythis paper is to present information on helminth
two species of plovers (Charadriidae) and sangbarasites recovered from six species of shorebirds
pipers (Scolopacidae) have been reported frofmom Belize.

Belize. Twenty-one are common to rare on the Twelve ruddy turnstoneg\. interpres three

gray-white sand beaches adjacent to the ocean. Térowy ploversC. alexandrinustwo semipalmated
majority of the shorebirds utilizing the coastlineplovers,C. semipalmatuand one each of the kill-
of Belize are winter residents and nest in the Nortldeer,Charadrius vociferuginnaeus, 1758, white-
ern Hemisphere (Wood et al. 1986). rumped sandpipeg. fuscicollis and black-bellied

There are only two published reports of helmgplover, Pluvialis squatarolaLinnaeus, 1758 were
inth parasites from shorebirds from Belize. Canarisollected from the ocean beach approximately 8
and Deblock (2000) describddicrophallus km north and south of the village of Seine Bight,
kinsellae Canaris and Deblock, 200@om Belize from March 14 to 21, 1989. Gray-white sand
Charadrius semipalmatuBonaparte, 1825 and beaches characterize the collecting site and the lit-
Paramaritremopsissolielangi Canaris and toral zone is narrow and uniform because of mini-
Deblock, 2000 fronfArenaria interpred.innaeus, mal tidal change. Birds were shot with a shotgun
1758. Deblock and Canaris (2000) gave some taxand examined within 2 h. Hosts were examined by
nomic considerations and additional descriptiondividing the gastrointestinal tract into the follow-
of the cestode®Nadejdolepis paranitidulans ing sections: oral cavity, oesophagus, proventricu-
(Golikova, 1959) fromCharadrius alexandrinus lus, ventriculus, small intestine, paired ceca, large
Linnaeus, 1758N. arenariae(Cabot, 1969) intestine, and cloaca. All other internal organs and
Deblock & Canaris, 2000 from. interpresandN.  body cavity were also examined. Helminth para-
litoralis (Webster, 1947) Rysavy, 1967 fromsites were fixed and preserved in alcohol-forma-
lin-acetic acid (AFA), stained in Ehrlich’s hema-
toxylin or Semichon’s acetic carmine and mounted
in Canada balsam. Voucher specimens of helm-
inth parasites have been deposited in the collec-
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The following statistical procedures were usedfrom birds from other geographic localities, mostly
variance to mean ratio test)(% with x2 good- from Eurasia and North America (Table).
ness-of-fit test) for dispersion (uniform, random, Trematode species are usually dominant in
contagious) for each species of parasite whosearine habitats, and cestodes in freshwater envi-
prevalence and abundance was appropriate armhments (Bush 1990, Canaris & Kinsella 1998).
Shannon’s index for diversity (Pielou’s J' in whichIn this study, and two done on Bristol Bay, Alaska
a J’ value was calculated for each host and theby Schmidt and Neiland (1968) and Canaris and
values were summed and a total mean value forKinsella (2000), cestode species were dominant,
was derived (the closer the J' value to 1.00, th&2%, 79% and 72% respectively. The uniform
more evenly the helminths were distributed amongray-white sand beaches of Belize with minimum
the hosts). Host specialists and generalists weligtoral zone and absence of rocky areas may, in
categorized using the following criteria; specialpart, account for an absence of proper intermedi-
ists — those helminth species that either have tlae molluscan hosts for trematodes. The absence
bulk of reproducing adults found only in a singleof the nematode guild may be do to small sample
host species or have been reported from a singe&e but its absence has been evident in other stud-
host species, and generalists — found or reportégs on shorebirds from Alaska (Canaris & Kinsella
from several host species, including hosts frord000), Canada (Goater & Bush 1988, Edwards &
other regions (Bush 1990, Canaris & Kinsella8Bush 1989) and in some species of shorebirds in
1998). Parasite guilds were investigated using tHdorth and South America reviewed by Anderson
following classification used by Bush (1990): (1)et al. (1996).

T = trematode guild-mucosal, feed by engulfing As in our study, except for several cestode spe-
gut tissue and by absorbing nutrients across tliées from the American avoceRecurvirostra
body surface; (2) L = luminal absorbers-large cessmericanaGmelin, 1789 (Garcia & Canaris 1987,
todes and all acanthocephalans, attached to thiénojos et al. 1993) and black-necked stilt,
mucosa but bodies are luminal, feed strictly byHimantopus mexicanuduller, 1776 (Hinojos &
absorbing materials across the body surface; (8anaris 1988) that are uniform in distribution, hel-
M = mucosal absorbers-small cestodes intimatelyinths are usually contagious (clumped), and not
associated with the mucosa; (4) N = nematodeery evenly distributed among hosts (Secord &
guild-mucosal, feed strictly by engulfing gut tis-Canaris 1993, Canaris & Kinsella 1998). With our
sue or contents. increased knowledge about helminth parasites in

A total of 13 species of helminths was recovshorebirds it has become evident that generalists
ered from six species of hosts. Three of the helnare much more common than specialists. The one
inth species were recently describ&dardium specialist in this study. kinsellaemay be a gen-
canarisiDeblock & Kinsella, 2000 from the black eralist when more species of shorebirds are exam-
turnstoneArenaria melanocephal®igors, 1828 ined.
from Alaska (Kinsella & Deblock 2000) and  The greater affinity of helminth species in
Paramaritremopsis solielan@ianaris & Deblock, shorebirds to North America and Eurasia in our
2000 andMicrophallus kinsellaeCanaris & study was also reported in a study done on shore-
Deblock, 2000 from this study (Canaris & Deblockbirds in Bristol Bay, Alaska (Canaris & Kinsella
2000) (Table). Species of cestodes were predont000). According to Paulson (1993) all but one
nant (N = 8) followed by trematode species (N =species of Eurasian shorebird that breeds in Sibe-
3) and acanthocephala (N = 2). Four species dh north of Sakhalin and east of PEohave been
helminths infected more than one species of hosecorded in North America. The reasonably close
The trematode®. solielangiinfected four of the proximity of the nesting and pre-migratory areas
six, the cestoddy. litoralis andN. paranitidulans between Siberia and Alaska lends itself to exchange
three and two respectively and the acanthocephnd eventual spread of parasites especially because
alanA. longicolletwo (Table). All species of hel- the majority of the helminths are generalists. More
minth that could be tested were contagioustudies have been done on helminth parasites of
(clumped) and not evenly distributed among hostshorebirds in Eurasia and North America compared
Twelve of the 13 species of helminths were genete other geographic regions and this has some in-
alists. The one specialidtl. kinsellag was recov- fluence on analysis of these relationships at this
ered from one of tw€. semipalmatusThe three time.
guilds present in the helminth pool from the six Helminth parasite abundance, species richness,
species of hosts were almost the same in numbeariety of species, and the presence of three of the
T=6,L=7,M=7 (Table). The pool of helminthsfour feeding guilds indicate that the helminth pool
infecting the six species of charadriids, except fan charadriid shore birds is well represented on the
M. kinsellaeandP. solielangihave been reported coast of Belize. We assume that additional studies
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TABLE
Helminth parasites of six species of shorebirds (Charadrii) from Belize
Host Number Mean Other
Parasite and guild infected abundance Range Total focalities
Ruddy turnstondrenaria interpreqN = 12)
Wardium canarisDeblock and Kinsella, 2000 M 12 71.2 1-365 854 2
Nadejdolepis arenaria€abot, 1969 M 9 29.4 0-207 353 10
Anomotaenia multifilamentBondarenko and
Kontrimavichus, 1980 L 4 12.7 0-83 152 2,13
Acanthocirrus retirostri8elapolskaja, 1953 3 52.6 0-567 631 1,7,8,9,13
Paramaritremopsis solielanganaris and Deblock, 2000 3 18.8 0-150 226 -
Levinseniella carteretens{Soil and Heard, 1966 3 6.3 0-38 75 12
Arhythmorhynchus longicoll€illot, 1875 4 4.9 0-38 59 3,58
Snowy ploverCharadrius alexandrinugN = 3)
Nadejdolepis litoraligWebster, 1947) 3 84.0 39-124 252 6, 13, 15
Nadejdolepis paranitidulangsolikova, 1959) 2 109.5 35-184 219 13
Paramaritremopsis solielangi 3 15.0 9-25 45 -
Semipalmated ploveZharadrius semipalmatudN = 2)
Nadejdolepis litoralis 1 0.5 - 1 6, 13, 15
Progynotaenia american@ebster, 1951 2 15 1-2 3 12
Paramaritremopsis solielangi 1 66.0 0-132 132 -
Microphallus kinselladdeblock and Canaris, 2000 1 22.0 0-44 44 -
Plagiorhynchus charadri{Yamaguti, 1939) 2 46.0 2-90 92 4,11, 14

White-rumped sandpipé&alidris fuscicollis(N = 1)
Nadejdolepis litoralis 1 - - 258 6, 13, 15
Nadejdolepis paranitidulans 1 - - 112 13
Arhythmorhynchus longicolle 1 - - 1 3,5,8

Black-bellied plovePluvialis squatarolaN = 1)

Proterogynotaenia texanuhiuey, 1985 1 - - 541 12
Paramaritremopsis solielangi 1 - - 3,028 -
Killdeer Charadrius vociferugN = 1) 0 - - -

a: 1: Africa; 2: Alaska; 3: Arctic; 4: Australia; 5: British Is.; 6: Cuba; 7: England; 8: Europe; 9: Greenland; 10:
Ireland; 11: Japan; 12: North America; 13: Russia; 14: Tasmania; 15: U.S.A. (Texas)

of helminth communities of shorebirds from BelizeBush AO 1990. Helminth communities in avian hosts:
will reveal new species particularly among the determinate of pattern. In GW Esch, AO Bush, JM
short-lived adult stages such as the microphallid Aho (eds)Parasite Communitie®atterns and Pro-
trematodes. We also expect additional commonaé cessChapman and Hall, New York, p. 197-232.
ity of species of helminths among species of hos ans%ﬂiu ;‘Si’n Dsib'eotj:‘Cripﬁgﬁlﬁ?(ﬁgiggego?&'_s
n Bellze.an qdjacent regions becausg of host move- genea: Microphallidae) parasites de Charadrii (Aves)
ment, migration, and sharing of habitat. du Bélize (Amérique Centrale®ys Parasitol 47
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