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HELMINTH FAUNA OF SANDHILL CRANE POPULATIONS IN TEXAS
Glen D. Gaines,'? Robert J. Warren,'* and Danny B. Pence*

ABSTRACT: Three species of trematode [Orchipedium jolliei Schell, 1967; Prohyptiamus grusi
Kocan, Waldrup, Ramakka, and Iverson, 1982; Echinostoma revolutum (Froelich, 1802)], three
species of nematode (Tetrameres grusi Shumakovich, 1946; Synhimanthus sp.; Contracaecum
sp.), and one species of cestode (Anomotaenia sp.) were recovered from 146 sandhill cranes, Grus
canadensis (Linnaeus), collected in Alaska, Canada, and two areas in Texas. The only common
and abundant species were O. jolliei and T. grusi. Of cranes collected in Texas, those that came
from the Canadian breeding grounds had significantly greater abundances of O. jolliei and T.
grusi than those from Alaska. However, cluster analysis using rank abundances of helminth species
across the four geographic regions and stepwise multiple discriminant analysis using the grouping
variable of the presence or absence of a subspecies-specific pancreatic protein indicated that
classification of cranes into populations based on helminth abundances was impractical as a
management technique.

INTRODUCTION helminth fauna of sandhill cranes in North
America. Differences in the composition

. of the helminth fauna and the variance in
cranes breed over an extensive range from

northeastern Siberia to Michigan in the helminth prevalences have been suggest-

United States (Lewis, 1977). The three ed as p0§sible .indicators for‘ separating
recognized subspecies breeding across this g'eographlc' variants (subspecies popula-
range are the lesser sandhill crane (G. tions) of this host (Forrester et al., 1976;
canadensis canadensis), the Canadian I}/fzrson e(; a]l')’ 1383)' Thef ft:;]unal corr‘ltpo-
sandhill crane (G. canadensis rowani), and sition and abundances of the respective

the greater sandhill crane (G. canadensis Llel?inl:h ZPeCies (;"a)f tvafy across ;hls
tabida) (Lewis, 1977). ost’s breeding and wintering range due

to many factors, but especially as a result
of environmental differences across the
geographic range. Thus, the objectives of
this study were to (1) delineate the hel-
minth fauna of sandhill cranes in Alaska,
Canada, and Texas and (2) determine if

The migratory populations of sandhill

Since 1961 when hunting was author-
ized on sandhill cranes in Texas, there has
been concern over its effects on breeding
populations (Buller, 1967; Miller et al.,
1972; Lewis, 1977). Breeding populations
must be defined so that data on numbers . .
and annual production can be used to es- abundances of the respective helminth

tablish proper hunting regulations (Geis et species vary signiﬁcz}ntly betweep differ-
al.. 1969). ent breeding populations of sandhill cranes

Previous studies (Burnham, 1972; Bush wintering in Texas.
et al., 1973; Forrester et al., 1974, 1975; MATERIALS AND METHODS

Iverson et al., 1983) have documented the Twenty-one sandhill cranes were collected

from the breeding range in Alaska and Canada

to serve as allopatric controls (Gaines and War-

Received for publication 19 September 1983. ren, 1984). Seven cranes collected from Delta
' Department of Range and Wildlife Management,  Junction, Alaska in September 1982 represent-
Texas Tech University, Lubbock, Texas 79409, USA. ¢4 the population of G. canadensis canadensis.

2 Present address: U.S. Forest Service, Bankhead llect Kut
Ranger District, P.O. Box 278, Double Springs, Al- Fourteen cranes collected near Kutawagan

abama 35553, USA. Lake, Saskatchewan, Canada in June 1982 rep-
? Present address: School of Forest Resources, Uni- resethed the population of G. sznade.‘nszs ro-
versity of Georgia, Athens, Georgia 30602, USA. wani. Specimens of G. canadensis tabida from

+ Department of Pathology, Division of Comparative their breeding range were not collected because
Pathology, Texas Tech University Health Sciences of their low numbers overwintering in Texas
Center, Lubbock, Texas 79430, USA. and budget restraints.
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One hundred twenty-five sandhill cranes were
collected on their wintering grounds in Texas
from November 1982 to January 1983. Eighty-
nine were collected from the Texas Panhandle
in Lamb County near Bull Lake. Thirty-six were
collected from southern Texas in Colorado
County on the Attwater Prairie Chicken Na-
tional Wildlife Refuge.

Cranes were collected by shooting. Age was
determined by the presence or absence of a
feathered crown and brown feathers on the nape
of the neck (Walkinshaw, 1949). Sex was deter-
mined by gonad examination. The viscera were
collected and frozen for later necropsy. The
body cavity was examined visually for hel-
minths at the time of evisceration. Recovery of
helminths was facilitated by washing and sedi-
mentation using conical glasses. Both the su-
pernatent and sediment were examined for hel-
minths in an attempt to obtain total recovery
of all specimens.

Nematodes were fixed in acetic acid, stored
in a mixture of 70% ethanol and 5% glycerin,
and examined as temporary wet mounts in
glycerin. Trematodes and cestodes were fixed
in alcohol-formalin-acetic acid and stored in
70% ethanol. Trematodes and cestodes were
stained in Semicohn’s acetic carmin and celes-
tine blue B, respectively, and mounted in Can-
ada balsam. Representative specimens of hel-
minths recovered in this study have been
deposited in the U.S. National Parasite Collec-
tion, Beltsville, Maryland 20705, USA (Acces-
sion Nos. 77997-78000).

Using electrophoresis, a discrete genetic dif-
ference in a protein from the pancreas was de-
tected between breeding populations of sand-
hill cranes. The protein, designated P1, was
present in Canadian but absent in Alaskan
cranes (Gaines and Warren, 1984). This differ-
ence was used to classify the origin of cranes
collected in Texas.

Abundance data for each helminth species
were independently rank transformed (Con-
over and Iman, 1981) prior to subsequent anal-
ysis using SAS (Ray, 1982). Cluster analysis
across the average rank abundances of all hel-
minth species and for the two most common
species from each of the four geographic local-
ities was used in an attempt to sort the crane
populations based on breeding/wintering
grounds. The measure was the product-mo-
ment correlation coefficient and the algorithm
was average linkage. The program was execut-
ed using BMDP (Dixon, 1981).

Crane populations in Texas, based on the P1
pancreatic protein, were used as major group-
ings for stepwise multiple discriminant analysis
across rank abundances of the two common hel-

minth species (Dixon, 1981). This analysis de-
termined the number of correctly classified
samples placed within a population and the sig-
nificant helminth discriminators between host
populations.

A one-way, two-tailed analysis of variance
(Dixon, 1981) determined significant differ-
ences of ranked helminth abundances between
(1) different geographic regions in North Amer-
ica and (2) different crane populations in Texas
based on the presence or absence of the P1 pan-
creatic protein.

The terms prevalence, intensity, and abun-
dance are according to the definitions of Mar-
golis et al. (1982). Significant or significantly
refer to statistical significance at P < 0.05.

RESULTS AND DISCUSSION

Specimens of three trematode (Orchi-
pedium jolliei, Prohyptiamus grusi, Echi-
nostoma revolutum), three nematode
(Tetrameres grusi, Synhimanthus sp.,
Contracaecum sp.) and one cestode (An-
omotaenia sp.) species were recovered.
Prevalence, intensity, and abundance data
for each helminth species by locality are
listed in Table 1. The only highly preva-
lent and abundant species recovered from
all regions were O. jolliei and T. grusi
(>30% prevalence across the entire 146-
sample dataset). Prevalences of the re-
maining species were <10% across the
146-sample dataset. Prohyptiamus grusi
occurred in all regions except Canada, but
prevalences and abundances were low in
most regions. Anomotaenia sp. was re-
covered only from cranes in Texas. The
remaining three species of helminths were
recovered only in cranes from a single re-
gion. Thus, in most of the following anal-
yses only data on T. grusi and O. jolliei
were considered.

There were significant differences in the
rank abundances of both T. grusi and O.
jolliei across cranes from all four geo-
graphic regions collectively. Among indi-
vidual regions, there were significant dif-
ferences in rank abundances of T. grusi
in cranes from the Texas Panhandle com-
pared to Canada and from the Texas Pan-
handle compared to southern Texas. There
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TABLE 1. Helminth fauna of sandhill cranes from Alaska, Canada, and two areas in Texas.
Prev- . §
Helminth species alence Intensity Abundance
and location % £+ SE SD Range £+ SE SD
Alaska (n =7)
Tetrameres grusi (P)* 57 1.3 £ 0.3 0.5 1-2 0.7 £ 03 0.8
Orchipedium jolliei (T) 71 114 + 35 7.9 5-25 8.1 = 3.0 7.8
Echinostoma revolutum (S) 29 125 + 11.5 16.2 1-24 3.6 + 3.1 8.3
Prohyptiamus grusi (B) 14 1.0 £ 0.0 0.0 1 1.0 £ 0.2 0.6
Canada (n = 14)
Synhimanthus sp. (S)® 14 25 + 05 0.7 2-3 04 +02 0.9
Tetrameres grusi (P) 57 12.8 + 3.0 8.5 2-28 72 +23 8.7
Orchipedium jolliei (T) 64 1.7 + 0.4 1.1 1-4 1.1 + 02 0.6
Texas Panhandle (n = 89)
Tetrameres grusi (P) 39 41 = 0.8 4.5 1-20 1.6 £ 04 3.3
Contracaecum sp. (C)* 1 1.0 £ 0.0 0.0 1 0.1 £ 0.7 0.6
Orchipedium jolliei (T) 44 69 + 1.6 9.8 1-50 3.0 £ 08 7.2
Prohyptiamus grusi (B) 7 23 + 09 2.1 1-6 02 + 09 0.8
Anomotaenia sp. (S) 5 1.3 £ 03 0.5 1-2 0.6 * 0.6 0.6
Southern Texas (n = 36)
Tetrameres grusi (P) 56 24.8 + 9.0 40.4 1-166 13.8 + 5.3 31.8
Orchipedium jolliei (T) 81 124 £ 2.0 10.6 1-37 100 £ 1.8 10.6
Prohyptiamus grusi (B) 17 35+ 10 2.4 1-7 0.6 + 0.2 1.2
Anomotaenia sp. (S) 22 35+ 18 5.1 1-16 08 + 04 2.5

* Letter in parentheses indicates the organ from which the species of helminth was obtained: P—proventriculus; B—body

cavity; S—small intestine; C—crop; T—trachea and air sacs.

*Could not be identified to species because only larvae or immature specimens were obtained.
< Could not be identified to species because of poor condition of specimen.

were significant differences in rank abun-
dances of O. jolliei in cranes from Alaska
compared to Canada, Alaska compared to
the Texas Panhandle, and Canada com-
pared to southern Texas.

There were no significant differences in
rank abundances of O. jolliei or T. grusi
between juveniles and adults or between
sexes of cranes across the entire popula-
tion (146-sample dataset).

Cluster analysis was used as a sorting
technique for defining similar geographic
regions in terms of the rank abundances
of species comprising the helminth fauna.
Since the rare and uncommon helminths
could provide a unique component to the
helminth fauna of a particular region,
cluster analyses were performed on the
rank abundances of all helminth species
as well as for only O. jolliei and T. grusi

across the four geographic regions. Results
were almost identical. Two important
clusters were formed: Cluster One includ-
ed cranes from Alaska and southern Texas
and Cluster Two combined cranes from
Canada and the Texas Panhandle.

Our classification of cranes based on the
presence or absence of the P1 pancreatic
protein is supported by previously pub-
lished classifications based on morpholog-
ical characteristics (Lewis, 1977). The Pl
protein was present in the cranes collected
from Canada but absent in those collected
from Alaska (Gaines and Warren, 1984).
Of the cranes collected from Texas, the
P1 protein was absent in 71%. Of these,
93% were from the Texas Panhandle. The
Pl protein was present in 29% of the
cranes collected from Texas, but 82% of
these were from southern Texas. Thus, the
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TABLE 2. Relationship of prevalence, intensity, and abundance of Orchipedium jolliei and Tetrameres
grusi between sandhill crane populations based on the presence or absence of the Pl protein.

Prevalence
0. jolliei T. grusi
No. No. Intensity Abundance
infected/ infected/ O. jolliei T. grusi 0. jolliei T. grusi
Pl no. no.
protein  examined % examined % z SE z SE z SE z SE
Absent 35/82  42.7 31/82 37.8 9.7 20 11.2 353 41 10 48 23
Present 26/34 76.5 18/34 529 9.1 69 65 1.7 70 1.6 50 13

majority of the cranes wintering in the
Texas Panhandle represent the Alaska
population while those from southern
Texas are from the Canadian population.
Conversely, results of cluster analyses on
rank abundances of helminth species in-
dicate greater similarities of the Alaska
cranes with those from southern Texas,
and those from Canada with the birds
from the Texas Panhandle. Using data on
O. jolliei and T. grusi as discriminators,
stepwise multiple discriminant analysis
correctly classified only 70% of individual
crane samples into the proper Texas crane
population based on the presence or ab-
sence of the P1 pancreatic protein. Thus,
our results indicated that classifying cranes
into populations based on their helminth
fauna was unreliable as a technique for
management purposes.

Prevalence, intensity, and abundance
data for O. jolliei and T. grusi from each
host genetic group are presented in Table
2. There was a significant difference for
O. jolliei between genetic groups, with
higher abundances in cranes with the P1
protein. Tetrameres grusi also was signif-
icantly different between genetic groups,
with higher abundances in cranes with the
P1 protein. Iverson et al. (1983) found
higher prevalences of O. jolliei in G. can-
adensis rowani, the eastern subspecies,
than in G. canadensis canadensis, the
western subspecies. However, they found
no significant differences in T. grusi be-
tween subspecies. Our study indicated sig-

nificant differences for both O. jolliei and
T. grusi between sandhill crane popula-
tions in Texas.

As noted previously, these differences
in helminth species abundances cannot be
used to separate sandhill crane popula-
tions for management purposes. However,
the differences in helminth abundances
between the breeding populations winter-
ing in Texas do indicate the importance
of geographic origin on the helminth
community of this host species.

ACKNOWLEDGMENTS

We thank J. Stewart, S. Smith, T. Isenhour,
R. Stubblefield, M. Davin, and L. Ware for as-
sistance in the study. The U.S. Fish and Wild-
life Service, Canadian Wildlife Service, Alaska
Fish and Game Department, and Texas Parks
and Wildlife Department provided permits and
assistance in the field collections. Funds were
received from the Caesar Kleberg Foundation
for Wildlife Conservation. This is Manuscript
No. T-9-346 of the College of Agricultural Sci-
ences, Texas Tech University, Lubbock, Texas
79409, USA. F. Guthery, D. Waid, and B. Gru-
ver reviewed an early draft of the manuscript.

LITERATURE CITED

BULLER, R. J. 1967. Sandhill crane study in the
Central Flyway. U.S. Dep. Int., Fish and Wildl.
Serv. Spec. Sci. Rep. Wildl. 113, 17 pp.

BURNHAM, G. L. 1972. Some helminth parasites of
the sandhill crane in west Texas. Southwest. Nat.
17: 200-201.

BusH, A. O, D. B. PENCE, AND D. ]J. FORRESTER.
1973. Tetrameres (Gynaecophila) williamsi sp.
n. (Nematoda: Tetrameridae) from the white ibis,
Eudocimus albus, with notes on Tetrameres (Te-
trameres) grusi Shumakovich from the sandhill

Downloaded From: https://complete.bioone.org/journals/Journal-of-Wildlife-Diseases on 08 May 2024
Terms of Use: https://complete.bioone.org/terms-of-use




crane, Grus canadensis. J. Parasitol. 59: 788-
792.

CONOVER, W. J., AND R. L. IMAN. 1981. Rank
transformation as a bridge between parametric
and nonparametric statistics. Amer. Statistician
35: 124-129.

DixoN, W. J. 1981. BMDP Statistical Software.
University of California Press, Berkeley, Califor-
nia, 725 pp.

FORRESTER, D. J., A. O. BusH, L. E. WILLIAMS, JR.,
AND D. J. WEINER. 1974. Parasites of greater
sandhill cranes (Grus canadensis tabida) on their
wintering grounds in Florida. Proc. Helminthol.
Soc. Wash. 41: 55-59.

) ) , AND 1975. Par-
asites of Florida sandhill cranes, Grus canaden-
sis pratensis. ]. Parasitol. 61: 547-548.

, F. H. WHITE, AND C. F. SIMPSON. 1976.
Parasites and diseases of sandhill cranes in Flor-
ida. Proc. 1st Int. Crane Workshop 1: 284-290.

GAINES, G. D., AND R. J. WARREN. 1984. Genetics
and morphology of sandhill crane populations in
Texas. J. Wildl. Manage. 48: In press.

GE1s, A. D, R. K. MARTINSON, AND D. R. ANDER-
SON. 1969. Establishing hunting regulations and
allowable harvest of mallards in the United States.
J. Wildl. Manage. 33: 848-859.

GAINES ET AL.—HELMINTH FAUNA OF CRANES 211

IVERSON, G. C, P. A. VoHs, A. A. KocaN, aND K.
A. WALDRUP. 1983. Some helminth parasites
of sandhill cranes from mid-continental North
America. J. Wildl. Dis. 19: 56-59.

Lewis, J. C. 1977. Sandhill crane (Grus canaden-
sis). In Management of Migratory Shore and
Upland Game Birds in North America, G. C.
Sanderson (ed.). Int. Assoc. Fish and Wildl.
Agencies, Washington, D.C., pp. 5-43.

MaRcoLs, L., G. W. EscH, J. C. HOLMEs, A. M.
KURTIS, AND G. A. SHAD. 1982. The use of
ecological terms in parasitology (report of an ad
hoc committee of the American Society of Par-
asitologists). J. Parasitol. 68: 131-133.

MILLER, R. S., G. S. HOCHBAUM, AND D. B. BOTKIN.
1972. A simulation model for the management
of sandhill cranes. Yale University, School of
Forestry and Environmental Studies, Bull. 80, 49
Pp-

RaY, A. A, ed. 1982. Statistical Analysis System
(SAS) User’s Guide: Statistics. SAS Institute Inc.,
Cary, North Carolina, 548 pp.

WALKINSHAW, L. H. 1949. The Sandhill Cranes.
Cranbrook Inst. Sci. Bull. 29, Bloomfield Hills,
Michigan, 202 pp.

Downloaded From: https://complete.bioone.org/journals/Journal-of-Wildlife-Diseases on 08 May 2024
Terms of Use: https://complete.bioone.org/terms-of-use





