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DIET AND ECTOPARASITES OF THE SOUTHERN SHORT-TAILED SHREW
(BLARINA CAROLINENSIS) IN LOUISIANA
Terry L. Sylvester1, Justin D. Hoffman2, and Eddie K. Lyons1
ABSTRACT.—Diet items and ectoparasites were identified from 15 southern short-tailed shrews (Blarina carolinensis)
captured during a one-year study (December 2009–November 2010). Twenty different diet items were found in 13
southern short-tailed shrews. Collectively, insects made up the bulk of these shrews’ diet (92%), with Diptera and
Hymenoptera being most prevalent. Plant material and arachnids occurred 46% of the time. Six of the diet items identified are new reports for the southern short-tailed shrew. Nine ectoparasite species were collected from 11 of the southern short-tailed shrews, comprising 8 species of mites and one species of tick. Orycteroxenus soricis and Androlaelaps
fahrenholzi were the most frequent (36%) ectoparasites collected. Two of the ectoparasites (Ornithonyssus bacoti and
Ixodes scapularis) are new host records, and 5 of the 8 species of mites collected were not previously reported as occurring in Louisiana.
RESUMEN.—Se identificaron elementos de la dieta y ectoparásitos en 15 musarañas de cola corta del sur (Blarina
carolinensis) que se capturaron durante un estudio realizado durante un año (diciembre de 2009–noviembre de 2010).
Se encontraron veinte elementos diferentes de la dieta en 13 musarañas de cola corta del sur. De manera conjunta, los
insectos constituyeron la mayor parte de la dieta de las musarañas (92%) siendo Diptera e Hymenoptera los más prevalentes. El 46% de las veces se encontró material vegetal y arácnidos. Seis de los elementos de la dieta identificados son
reportes nuevos para la musaraña de cola corta del sur. Se colectaron nueve especies de ectoparásitos de 11 de las
musarañas de cola corta del sur que comprendieron ocho especies de ácaros y una especie de garrapata. Orycteroxenus
soricis y Androlaelaps fahrenholzi fueron los ectoparásitos colectados más frecuentes (36%). Dos de los ectoparásitos
(Ornithonyssus bacoti e Ixodes scapularis) son nuevos registros en estos huéspedes y cinco de las ocho especies de
ácaros colectados no se habían reportado anteriormente para Louisiana.

Short-tailed shrews previously were considered one species, Blarina brevicauda. Systematic studies of the genus Blarina have resulted
in the recognition of 3 species (Handley 1971,
Genoways and Choate 1972, George et al. 1982).
The designation of separate species of Blarina
resulted in a gap in knowledge of those species’
natural history. One of the newly recognized
species is the southern short-tailed shrew
(Blarina carolinensis), which occurs throughout the southeastern United States (Genoways
and Choate 1998). The southern short-tailed
shrew is distributed throughout Louisiana, except in the coastal parishes (Lowery 1974).
It occurs in wooded areas (pine and mixed
hardwood), in brushy thickets next to forests
(Hatchell 1964, Lowery 1974, Martin et al.
1991), and in grassland and meadows where
adequate cover and food exist (Baumgardner
et al. 1992, Schmidly 1994).
Few studies have been conducted on the
diet and ectoparasites of southern short-tailed

shrews (Genoways and Choate 1998), and no
extensive studies have been completed in
Louisiana (Lowery 1974). Currently one report exists on the diet of the southern shorttailed shrew from the western portion of its
geographic range in East Texas (Ladine and
Muñoz 2010). However, most of what is presently known about the diet and parasitic burden of this species is derived from studies
completed in the eastern portion of its geographical range (Calhoun 1941, Hays and Guyton 1958, Whitaker 1982, Pascal 1984, Whitaker et al. 1994, Whitaker and Ruckdeschel
2006, Nims et al. 2008). The objective of this
study is to identify diet items and ectoparasites of the southern short-tailed shrew in
southwestern Louisiana.
This study was conducted over one year
(December 2009–November 2010) at 2 locations in Calcasieu Parish, Louisiana. The main
study area was at Sam Houston Jones State
Park (30.30° N, 93.26° W), which consisted of
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multiple habitat types including open pine
islands, native grasslands, dense pine woods,
and bottomland hardwoods. The second study
area was in Lebleu Settlement, a farm community in the northeastern portion of the parish
(30.27° N, 93.08° W). The habitat there was
tracts of mixed native grasses bordered by cow
pastures and Bayou Serpent, with areas of deciduous woods between the grass and bayou.
Shrews were captured using arrays of pitfall traps. Each array consisted of a central
trap with 3.80 m × 10.16 cm drift fences radiating out in 4 separate coordinate directions
and a terminal trap at the end of each fence,
for a total of 5 traps in each array. All traps
were buried 18–23 cm deep. The traps were
uncovered for 30–52 days in each of 4 trap
seasons: winter (9 December–8 January), spring
(9 March–15 April), summer (7 June–29 July),
and fall (20 October–28 November). A total
of 50 traps were assembled at Sam Houston
Jones State Park for the winter and spring
trapping seasons. Ten more traps were added
for the summer trapping season at Sam Houston Jones State Park, and 15 were added in
Lebleu Settlement. For the fall trapping season, the 15 traps were removed from Lebleu
Settlement and installed at Sam Houston Jones
State Park. Shrews were euthanized in the field
with chloroform (Gannon et al. 2007) according to protocols approved by the McNeese
State University Institutional Animal Care and
Use Committee (Animal Use Protocol IACUC
#09112009).
Diet of the shrews was determined by removing the gastrointestinal tract, which was
placed in a glass culture dish with water.
Under a dissecting microscope, the intestines
were cut open and the food items were collected and placed in collection vials with 70%
isopropyl alcohol for preservation and identification. The fur of the shrews was combed out
with a louse comb and then brushed over a
culture dish containing 70% isopropyl alcohol
to collect any loose or lightly attached ectoparasites. The collection bags were turned inside out
over the culture dish and rinsed off with alcohol to collect any ectoparasites that were in the
bag. Under a dissecting microscope, the fur and
skin of the shrews were examined with forceps
and a probe to remove attached ectoparasites.
The total capture rate (trap success percentage) for our study was determined by dividing
the number of shrews captured by the number
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of trap-nights (number of traps × the number
of nights the traps were open). The capture
rates were compared between studies as an
indication of the relative abundance of the
southern short-tailed shrew over its geographical range. Shrews were prepared as voucher
specimens and stored in the W.A.K. Seale Vertebrate Museum at McNeese State University.
Accession numbers for the shrews include
9324–9356.
Trapping occurred on 158 days for a total of
7000 trap-nights. Fifteen shrews were collected
over the course of the study. Six shrews were
captured in the winter (9 December–8 January),
5 in the spring (9 March–15 April), 3 in the
summer (7 June–29 July), and 1 in the fall (20
October–28 November). Ten shrews were captured from grassland habitats. One shrew each
was captured from dense pine woods and a
hardwood bottomland, and 3 were captured
from open pine islands. Capture rates were
0.45% in winter, 0.29% in spring, 0.17% in
summer, and 0.05% in fall, for an average rate
of 0.21% for the entire study.
Our capture rate of 0.21% reported here for
Calcasieu Parish, Louisiana, combined with
published information on capture rates of the
southern short-tailed shrew throughout its geographical range, suggests a decrease in relative abundance from east to west. Whitaker
and Ruckdeschel (2006) reported a capture
rate of 1.6% on Cumberland Island, Georgia.
Hatchell (1964) trapped shrews in central and
north central Louisiana with a capture rate of
0.65%, and Schmidly (1983) reported a capture success of 0.19% from the Big Thicket
National Preserve in southeastern Texas.
Most shrews in our study were captured in
flat grasslands that were often damp without
being saturated and on open pine islands that
were adjacent to shallow swamps. Only one
shrew was captured from upland pine woods,
which remained dry throughout the study. Likewise, only one was captured from a bottomland habitat, which was inundated with water
in the winter and spring and remained saturated until late in the summer. Genoways and
Choate (1998) characterized the southern shorttailed shrew as a habitat generalist, and although
it is found in multiple habitat types, it is most
abundant in the wetter habitats available in a
region. One study in Louisiana reported that
southern short-tailed shrews selected drier
upland pines and avoided the poorly drained

588

WESTERN NORTH AMERICAN NATURALIST

TABLE 1. Percent frequency of diet items recovered from
13 southern short-tailed shrews (Blarina carolinensis) in
southwestern Louisiana, 2009–2010.
Food item
Animalia (total)
Arthropoda (total)
Insecta (total)
Insecta (unknown)
Diptera
Hymenoptera (Formicidae)
Isoptera
Coleoptera adult
Orthoptera (total)
Grylacrididae
Gryllidae
Lepidoptera (larvae)
Lepidoptera (adult)
Mantodea
Hemiptera
Neuroptera: Chrysopidae
Arachnida (total)
Araneae
Opiliones: Phalangidae
Chilopoda
Entognatha (total)
Collembolla
Protura
Diplopoda
Malacostraca (Isopoda)
Plantae (total)

Frequency (%)
100
100
92
23
23
23
15
15
15
8
8
8
8
8
8
8
46
39
8
8
15
8
8
8
8
46

TABLE 2. Percent frequency of ectoparasite species collected from 11 southern short-tailed shrews (Blarina carolinensis) in southwestern Louisiana, 2009–2010.
Species
Laelapidae
Androlaelaps fahrenholzi
Echinonyssis blarinae
Haemogamasus harperi
Glycyphagidae
Orycteroxenus soricis
Myobiidae
Blarinobia simplex
Pygmephoridae
Pygmephorus tamiasi
Macronyssidae
Ornithonyssus bacoti
Cheyletidae
Eucheyletia bishoppi
Ixodidae
Ixodes scapularis

Frequency (%)
36
18
9
36
18
18
9
9
18

bottomlands that have saturated soils at any
time (Hatchell 1964). Handley (1971) reported
similar findings in the Great Dismal Swamp,
where shrews were collected on the margins of
the swamp but never in the swamp. Whitaker
and Ruckdeschel (2006) captured the species
from a pine-oak scrub at the edge of a temporary
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pond and in a wetland adjacent to a wooded
swamp. Our capture of most shrews from
moderately moist habitats in close proximity
to shallow swamps seems to support the findings from these other studies.
The gastrointestinal tracts of 13 out of 15
shrews examined contained diet items. Overall, animal material, specifically insects, made
up the bulk of these shrews’ diet (frequency of
occurrence: 92%). Among the insects, Diptera
and Hymenoptera were most common (23%).
Arachnids and plant material each occurred in
46% of the shrews examined (Table 1). Nine
ectoparasite species (8 mites and 1 tick) were
collected from 11 out of 15 shrews examined
(Table 2). Orycteroxenus soricis and Androlaelaps fahrenholzi were the most prevalent
ectoparasites (36%).
A high variation in the food items taken by
southern short-tailed shrews was observed,
allowing for a relatively large species representation from a small number of shrews. In
all, 6 new diet items for the southern shorttailed shrew were recorded (Chrysopidae,
Mantodea, Gryllacrididae, Isopoda, Isoptera,
and Protura). The diets of shrews collected in
grassland habitats showed the most diversity
of diet items (13). The winter and spring seasons proved to be the most productive in terms
of capturing shrews (5 each), and the majority
of food items were taken from shrews collected
during the winter, spring, and summer seasons.
The diets of southern short-tailed shrews in
our study are similar to the diets of those
taken in other areas of the species’ geographic
range in that the bulk of food items chosen
were insects. However, when more specific diet
items are considered, there are some notable
differences in our results. We found that Diptera
(flies), Formicidae (ants), Araneae (spiders), and
plant material were the most eaten items. In
northwestern Tennessee, Calhoun (1941) found
that Coleoptera (beetles—adults and larvae)
made up the bulk of the food identified in the
southern short-tailed shrew, with Lepidoptera larvae (moth or butterfly caterpillars) and
Formicidae (ants) also occurring frequently.
Whitaker et al. (1994) found that Gastropoda
(slugs and snails), Coleoptera (beetles—adults
and larvae), Endogone spp. (fungi), and Annelida (earthworms) were taken in greatest frequency. Ladine and Muñoz (2010) reported
that the most common food items chosen were
Gastropoda (slugs and snails) and Orthoptera
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(grasshoppers and crickets). Whitaker and Ruckdeschel (2006) found Amphipoda (crustaceans),
Coleoptera (beetles—larvae), and Chilopoda
(centipedes) to have the greatest frequency of
occurrence. It seems clear that diet preference in the southern short-tailed shrew is subject to local variation.
The southern short-tailed shrew appears to
be choosing food items differently than other
members of the genus Blarina. Ritzi et al. (2005)
compared food items most frequently taken by
the 3 species of Blarina. They showed that the
northern short-tailed shrew (B. brevicauda)
consumed significantly more soft-bodied insects
such as earthworms (Annelida), whereas Elliot’s
short-tailed shrew (B. hylophaga) consumed
significantly more hard-bodied insects, such as
adult beetles (Coleoptera), compared to the
other 2 species of shrews. Comparatively, the
southern short-tailed shrew consumed more
fungi than B. brevicauda and B. hylophaga. As
noted above, the data on specific diet items of
the southern short-tailed shrew across multiple studies show that the shrews feed on a
wide range of animal and plant material. This
suggests that the southern short-tailed shrew
is more of a diet generalist compared to B.
brevicauda and B. hylophaga, whereby they
consume material that is of varying hardness.
Our study reports the first information on
ectoparasites of the southern short-tailed shrew
in Louisiana. Two ectoparasite species (Ornithonyssus bacoti and Ixodes scapularis) are new
host records for B. carolinensis, whereas 5
mite species (Blarinobia simplex, Echinonyssus blarinae, Eucheyletia bishoppi, Orycteroxenus soricis, and Pygmephorus tamiasi) are
new state records. Three of the mite species
collected, Androlaelaps fahrenholzi (Pratt and
Good 1954), O. bacoti (Williams 1946, Eckerlin et al. 1995), and Haemogamasus harperi
(Whitaker et al. 2007), have been previously
reported as occurring on other mammals in
Louisiana. The highest diversity of ectoparasites
was found from shrews captured in the grassland and open pine habitats. Also, ectoparasites were most prevalent in the spring season,
with 6 species documented in that season.
Larvae of I. scapularis (blacklegged tick)
were recovered from 2 shrews captured from
open pine islands in the summer trap season.
This is the first report of I. scapularis on the
southern short-tailed shrew. Larvae of I. scapu-
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laris have been recovered from a large number of host species, including reptiles, birds,
and mammals (Keirans et al. 1996), and they
have also been recovered from deer in Louisiana (Kellogg et al. 1971, Jacobs et al. 2003).
Ixodes scapularis is the primary vector for
Borrelia burgdorferi, the spirochete causative
agent of Lyme disease (Creager et al. 1990,
Service 2004, Forbes et al. 2007). It also can
vector the causative agents for Babesiosis
(Babesia microti), Human Granulocytic Anaplasmosis (Anaplasma phagocytophilum), and
tularemia (Francisella tularensis) (Stedman
2000, Service 2004, John and Petri 2006).
Ornithonyssus bacoti (family Macronyssidae)
was collected from one shrew captured in the
open pine island habitat in the spring trap season. This parasite is known from multiple
small and medium-sized mammals but has
never been recovered from southern shorttailed shrews, even when the parasite was
found in the same habitat on other mammals
(Hays and Guyton 1958, Whitaker and Wilson
1974, Whitaker 1982, Whitaker et al. 2007). It
is possible that this specimen of O. bacoti represents an unintentional association.
We thank the following faculty and staff of
McNeese State University, namely Frederick
LeMieux, William Dees, Juliana Hinton, and
Jan Prudholmme, for their assistance with various aspects of this project. We also thank the
park rangers and staff of Sam Houston Jones
State Park, Don Foreman of Lebleu Settlement for the use of his land, and Tom Klei and
Brian Ledet of Louisiana State University for
their assistance in identifying the tick larvae.
Partial funding was provided by the Department of Agriculture, McNeese State University. Finally, we thank one anonymous reviewer for comments on an earlier version of
the manuscript.
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