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Two species of the leech genus Macrobdella (North American medicinal leeches), 
M. decora (Say, 1824) and M. ditetra Moore, 1953, have been reported from South
Carolina. Collections made in 2008 revealed the presence of a third species, Macrob-
della sestertia Whitman, 1886, in the state. The species had been collected rarely in
the northeastern United States, with only seven specimens collected during the 20th
century and the original type specimen(s) lost. The recent South Carolina collections
add three locality records and nine specimens, and two other specimens that had
been collected in 1984 and 2002 were found in museum collections, resulting in a
total of five locations and eleven specimens. This report of M. sestertia in South Car-
olina is a significant southward extension of its distribution (approximately 1,360
km), which formerly included only Massachusetts, Maine, and New Hampshire, and
is also the largest sample ever reported for the species. Life colors of M. sestertia are
shown for the first time. Morphological variations were observed for copulatory
gland pore number and for annuli arrangement. Evidence is presented for predation
on fish eggs in New Hampshire by M. sestertia and M. decora. At one location on
Sleepy Creek, M. sestertia harbored another leech, Placobdella nuchalis Sawyer and
Shelley, 1976 (Glossiphoniidae), which is a new association. Three new county
records of M. ditetra in South Carolina also are included.
KEYWORDS: Annelida, Hirudinea, leeches, South Carolina, morphological variation

Currently, there are four valid species of North American medicinal leeches recognized in the
genus Macrobdella: M. decora (Say, 1824), M. sestertia Whitman, 1886, M. ditetra Moore, 1953,
and M. diplotertiaMeyer, 1975 (Say 1824; Whitman 1886; Moore 1953; Meyer 1975; Smith 1977).
All of the species are sanguivorous (or presumed to be), feeding on vertebrates (mainly frogs) and
at least M. decora and M. diplotertia are predators of embryos and juveniles of amphibians (Cory
and Manion 1953; Cargo 1960; Schalk et al. 2002; Trauth and Neal 2004; Connior and Trauth
2010). Two species, M. decora and M. sestertia, are known or presumed to attack and feed on the
blood of humans, and M. decora has been used in medical practice since the 1800s (Smith 1843,
1845). Sawyer (1973) discussed cases of leech attacks on swimmers in several South Carolina
lakes and indicated that M. decora was the species involved in the attacks at Lake Jemiki (Oconee
Co., SC) in the late 1960s and early 1970s. Smith (1977) documented leech attacks on swimmers
at a lake in Massachusetts where M. sestertia was collected. The nervous systems of both M. dec-
ora and M. sestertia have been studied in relation to their swimming (Weeks 1982).

Macrobdella decora has a wide distribution in eastern and central North America from north-
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ern Mexico to southern Canada (Klemm 1982); however, only a single locality has been reported
in South Carolina (Sawyer and Pass 1972). Macrobdella ditetra occurs in coastal states from 
Virginia to Louisiana and inland to Arkansas (Moore 1953; Sawyer and Shelley 1976; Klemm
1982), and has been collected at seven locations on the coastal plain of South Carolina (Sawyer and
Shelley 1976). Macrobdella diplotertia has been found in Missouri, Kansas, and Arkansas (Meyer
1975; Klemm et al. 1979; Turbeville and Briggler 2003). Macrobdella sestertia occurs in Massa-
chusetts, Maine, and New Hampshire (Whitman 1886; Smith 1977; Smith and Hanlon 1997;
Phillips et al. 2016), with reports from Louisiana (Klemm 1972; Davies 1991) being erroneous
(Smith 1977). Phillips et al. (2016) reported a new state record for M. sestertia in New Hampshire,
listing the collection site as “Suncoop Pond,” a misspelling of “Suncook Pond,” which is itself an
unofficial, local name for Northwood Lake (the correct name that appears on maps; see Bailey
1938; Hoover 1938; Warfel and Fuller 1938). Seven species of leeches were reported from the mid-
dle to lower Savannah River (Patrick et al. 1967). Since the comprehensive review of leeches of
the Carolinas by Sawyer and Shelley (1976), additional information on leeches in South Carolina
has been published by Sawyer (1979), Klemm (1995), Moser et al. (2005), Light et al. (2005),
Moser et al. (2011), and Phillips et al. (2016). In 2008, specimens of M. sestertia were collected
from several Savannah River basin streams in South Carolina, which is a significant extension of
the known range of this rarely-collected species. In addition, an association between 
M. sestertia and Placobdella nuchalis was observed for the first time.

MATERIALS AND METHODS

Leeches were collected by hand and with dipnets from streams in South Carolina in 2008 and
2011 (Poly 2011). Some leeches were brought from the field alive, and activity, swimming, and
feeding were observed in captivity before preservation. Leeches were narcotized by slow addition
of 70% ethanol to water in their containers, then were preserved in 70% ethanol. Photos were taken
of some M. sestertia while alive in an aquarium and of two immediately after preservation. Others
were fixed in 70% ethanol in the field without narcotization; however, these had been killed by
summer heat and were relaxed prior to preservation. One M. ditetra was allowed to attach to 
several frogs to feed while in captivity. Additional leeches were borrowed from museum collec-
tions. Leech identifications were made using morphological characteristics given in original
descriptions and subsequent works (Whitman 1886; Moore 1959; Sawyer and Shelley 1976;
Klemm 1982; Davies 1991; Govedich et al. 2010). Annuli designations follow Sawyer (1986a).
Leech specimens were deposited in the California Academy of Sciences, Invertebrate Zoology 
collection (CASIZ), San Francisco, California, USA, and the Charleston Museum (ChM),
Charleston, South Carolina, USA. Comparative material was borrowed from ChM, the Museum of
Comparative Zoology (MCZ), Harvard University, Cambridge, Massachusetts, USA and the North
Carolina Museum of Natural Sciences, Raleigh, North Carolina, USA (NCSM; ChM specimens are
now housed at NCSM) (see Appendix 1).

RESULTS AND DISCUSSION

A total of 10 specimens of Macrobdella spp. were collected in South Carolina from four loca-
tions in 2008 and 2011. Eight leeches collected in 2008 had the following characteristics that iden-
tify them as Macrobdella sestertia: 1) male and female gonopores separated by two and one-half
annuli, lying on annulus 33 and between annuli 35 and 36, respectively, 2) a total of 24 copulatory
gland pores arranged in four rows of six on annuli 42–44, 3) median longitudinal row of 20 pale
orange spots along a diffuse mid-dorsal stripe with marginal rows of 20 quadrangular black blotch-
es, and 4) body pigmentation olive green dorsally, orange to reddish-orange with scattered black
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blotches ventrally (the number
and position of the blotches were
variable among specimens Figs.
1, 2). Total lengths of the eight
leeches were 39.7, 47.8, 48.1,
53.7, 62.4, 69.1, 79.3, and 93.7
mm; one additional specimen
(ninth specimen) from Turkey
Creek was considered to be 
M. sestertia; however, it escaped
after capture. The copulatory
gland pores are inconspicuous
and lying hidden between annuli
in smaller leeches, becoming
more exposed as the glands
develop. The three largest leeches
had noticeable gland develop-
ment that appeared white, con-
trasting with the orange col-
oration on the ventral side of the
body. All M. sestertia had dark
pigment on the postero-ventral
and ventro-lateral margins of the
caudal sucker (= acetabulum)
(Figs. 1, 2), with the pigment
being more extensive in larger
leeches. Later, an unidentified
leech collected in 1984 was
found in ChM and was identified
as M. sestertia (ChM IO6, 69.3
mm TL); an additional leech collected in 2002 was found in NCSM (as M. decora) and was rei-
dentified as M. sestertia (NCSM 29791). Both of these collections were from Turkey Creek in
Edgefield Co. (Fig. 3, Appendix 1). One M. sestertia possessed unusual overlapping annuli (Fig. 4,
ChM IO7, 47.8 mm TL), and this condition does not appear to have been reported for any species
of Macrobdella. The type specimens of M. sestertia could not be located, and the only localities
mentioned in the original description were on page 382 as “Found in the neighbourhood of 
Cambridge; geographical limits unknown.” and in the legend for Fig. 57 on page 414 as “obtained
from Charles River, Watertown, Mass.” (Whitman 1886).

In addition to collections of M. sestertia, one specimen of M. ditetra (44.1 mm TL) was 
collected from Willow Creek, Florence Co., SC in 2011. This specimen has male and female gono-
pores separated by two annuli and possesses a total of 8 copulatory gland pores arranged in two
rows of four. Its pigmentation was gray/brown dorsally with one wide median dusky stripe, two
narrow longitudinal stripes medially, two longitudinal rows of closely-spaced dark blotches medi-
al to the two narrow stripes, and rusty-orange brown (in life) with scattered dark blotches ventral-
ly and was consistent with what has been reported for M. ditetra and with museum specimens
examined (Fig. 5; see Sawyer and Shelley 1976). Collections of M. ditetra from Florence, Hamp-
ton-Allendale, and Colleton counties represent new county records for the species in South 
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FIGURE 1. Macrobdella sestertiaWhitman, 1886 from Sleepy Creek, Edge-
field Co., South Carolina (dorsal (A, C) and ventral (B, D) views; CASIZ
224101 (69.1 mm TL [A, B]; 79.3 mm TL [C, D]). These two specimens were
photographed immediately after preservation in 70% ethanol, and the pig-
ments began to fade rapidly.
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FIGURE 2. Macrobdella sestertia Whitman, 1886 from Sleepy Creek, Edgefield Co., South Carolina (CASIZ 224101).
Specimens were photographed alive on 1 August 2008.
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FIGURE 3. Distribution of Macrobdella sestertia Whitman, 1886 in Edgefield Co., South Carolina, USA.



Carolina (Appendix 1). Between the time of collec-
tion on 10 August 2011 and the date of preservation
on 2 September 2011, the M. ditetra specimen was
allowed to attach to and feed on two green tree
frogs, Hyla cinerea (Schneider, 1799) (14 and 26
August), and on one southern leopard frog, Litho-
bates sphenocephalus (Cope, 1886) (21 August;
Fig. 6). In each case, the leech attached to one of
the rear legs of the frogs and was allowed to feed
for 30 minutes to nearly two hours before it was
removed and the frog hosts were released.

Coloration and pigmentation of M. decora, 
M. diplotertia, and M. sestertia are similar, with 
M. ditetra differing most from these three species.
The coloration and pigmentation of South Carolina
specimens of M. sestertia appear to be the same as
those described by Whitman (1886). In fact, 
M. decora and M. sestertia appear to be nearly
identical in their coloration and pigmentation as
noted by Smith (1977). Ventral pigmentation of the
caudal sucker of M. sestertia was not mentioned by
Whitman (1886) or subsequent authors but is doc-
umented herein for the specimens from South 
Carolina; it agrees closely with Sawyer’s (1972)
description for M. decora and that shown for 
M. diplotertia in McCallum et al. (2008). Pigments
were faded on many of the museum specimens,
thus, comparisons of pigment differences, particu-
larly on the caudal suckers, could not be made
using this material. The two preserved specimens in
Fig. 1 were photographed immediately after preser-
vation in 70% ethanol, and the orange-red color on
the ventral surface began to fade rapidly (compare
with that shown in photographs of live specimens
[Fig 2]).
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FIGURE 4. Unusual overlapping annuli (annuli 48–49) observed on one specimen of Macrobdella sestertia (ChM IO7).

FIGURE 5. Macrobdella ditetra Moore, 1953 from
Willow Creek, Florence Co., South Carolina (dorsal (A)
and ventral (B) views; CASIZ 224103).



None of the M. sestertia or M. ditetra collected in South Carolina exhibited any variations in
copulatory gland pore number or position. However, specimens of M. decora and M. sestertia from
Maine displayed variations in pore count. One M. decora (MCZ 84111, larger specimen of two)
was missing one anterior gland and pore, and one M. sestertia (MCZ 56624) had three additional
pores associated with the two anterior and lateral copulatory glands. Copulatory gland pore num-
ber and pattern is one of the primary morphological characteristics used to separate species of 
Macrobdella. Variation in number and arrangement of copulatory gland pores has been noted for
Macrobdella decora in Ontario, Georgia, South Carolina, and Maine (Moore 1922; Sawyer and
Pass 1972; this study), M. ditetra in Louisiana (Moore 1953), and M. sestertia in Maine (this
study). No variation in copulatory gland pore count or arrangement has been found in M. diploter-
tia (Turbeville and Briggler 2003). Most of the reported variants would not cause confusion in
determining the species identity; however, one M. decora from Georgia had a pore count and 
pattern typical of M. ditetra (Sawyer and Pass 1972).

The unusual overlapping annuli observed on one specimen of M. sestertia in this study have
not been mentioned for Macrobdella spp. by previous authors, but they have been observed occa-
sionally in other genera and species of leeches (e.g., Blanchard 1893, 1894; Roy T. Sawyer, pers.
comm.). A recent study of the Macrobdella spp. preserved at the National Museum of Natural 
History did not report any overlapping annuli (or variations in copulatory pores) (Phillips et al.
2016); however, the authors might have overlooked such variations because many museum speci-
mens are contracted and curled due to preservation.

Macrobdella sestertia captured in Sleepy Creek on 31 July 2008 had a smaller species of leech
associated with them. The smaller leeches detached during transport; therefore, detailed information
on numbers occurring on each M. sestertia could not be obtained; however, it appeared that the
largest M. sestertia had harbored most or all of the leeches. The nine smaller leeches were identi-
fied as Placobdella nuchalis and based on their sizes represent one adult (engorged with blood) and
its offspring (Fig. 7, Appendix 1). The nuchal constriction remained on most of the juveniles after
preservation, but the adult specimen contracted enough to obliterate the constriction and alter its
morphology. Placobdella nuchalis was reported previously from two coastal plain counties in
South Carolina (Sawyer and Shelley 1976), and the authors noted that records of P. montifera from
the Savannah River in Patrick et al. (1967) possibly represented P. nuchalis. The specimens report-
ed herein further support the statement of Sawyer and Shelley (1976). The only host reported for
P. nuchalis was the bluegill, Lepomis macrochirus Rafinesque, 1819, collected in North Carolina
(Shelley and Braswell 1981).

All of the streams from which M. sestertia were collected are in the upper portion of the
Stevens/Turkey creek basin (Savannah River drainage) in northern Edgefield County. The streams
had rocky bottoms with clear, shallow water, and the streams were under drought conditions when
the collections were made. Leeches were found by moving or disturbing cobble-sized rocks. The
leeches were agile swimmers, using undulations of the body for locomotion and were very active
when disturbed. The coastal plain stream where M. ditetra was collected had clay and sand 
substrates with coarse organic debris.

It is unclear whether M. sestertia is a native species in South Carolina or is an accidental or inten-
tional introduction. In 1797 in South Carolina, Dr. David Ramsay, “proposed . . . the practicability of
introducing the leeches of this country into the practice of physic and surgery.” (Waring 1964:124), and
in the early- and mid-1800s, advertisements for the sale of leeches appeared in several Charleston, SC
newspapers, although many of the leeches were European imports (Hagy 1991). Both the European
medicinal leech, Hirudo medicinalis Linné, 1758, and the North American medicinal leech, M. deco-
ra, were used in medicine in the U.S. (Smith 1843, 1845). A letter dated March 26, 1877 from E.M.
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Seabrook of Sumter, SC requests
that two leeches be shipped to him
from an unspecified source
(Ephraim Mikell Seabrook
Papers, South Caroliniana Library,
University of South Carolina).
Therefore, historical records indi-
cate the use of and distribution of
leeches in the eastern United
States and in South Carolina. It is
possible that specimens of M. ses-
tertia were transported from New
England, then were released or
escaped. Sawyer (1973) present-
ed information suggesting that
M. decora in Lake Jemiki, South
Carolina could have been intro-
duced through discarded fishing
bait. The records of M. ditetra
from Colleton, Florence, and
Hampton-Allendale counties, SC
expands the distribution within
the state (Sawyer and Shelley
1976).

The first report of M. sester-
tia from New Hampshire was by
Phillips et al. (2016) based on a
collection from 1938 by Reeve
Maclaren Bailey (1911–2011;
see Stewart and Smith 2000) and
James A. Oliver. Although
unknown to Phillips et al. (2016),
Bailey’s original field notes are
available at the Fish Division,
University of Michigan Museum
of Zoology (UMMZ) and listed
the fishes captured, amphibians
seen or heard, and a note about
large leeches consuming eggs
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FIGURE 6. Macrobdella ditetraMoore,
1953 (CASIZ 224103) feeding on Litho-
bates sphenocephalus (Cope, 1886);
arrows point to the leech.

FIGURE 7. Placobdella nuchalis
Sawyer & Shelley, 1976 from Sleepy
Creek, Edgefield Co., South Carolina
(dorsal view; CASIZ 224102); one
engorged adult and eight juveniles.



(Fig. 8; also see Bailey 1938). Under remarks for the smallmouth bass (Micropterus dolomieu), the
notes read: “No yearlings taken. One abandoned nest with eggs seen. Several large leeches eating
eggs.” The only leech specimens known to have been preserved by Bailey and Oliver from North-
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FIGURE 8. Field notes for Macrobdella collections at Northwood Lake (aka Suncook Pond), Rockingham Co., New
Hampshire on 3 June 1938 by Reeve M. Bailey and James A. Oliver. Courtesy of Fish Division, University of Michigan
Museum of Zoology (UMMZ).



wood Lake (aka “Suncook Pond”) on 3 June 1938 are USNM 1405211 (n = 3 M. sestertia) and
USNM 50162 (n = 1 M. decora) (Phillips et al. 2016). This appears to be the first known case of
predation on fish eggs by the genus Macrobdella and isn’t surprising considering that Macrobdel-
la spp. prey on amphibian eggs/embryos and young and that other leeches are known to consume
fish eggs (Richardson 1948; Light et al. 2005). The presence of American bullfrog, Lithobates
catesbeianus (Shaw, 1802), and eastern newt, Notophthalmus viridescens (Rafinesque, 1820), in
Northwood Lake was included in R.M. Bailey’s field notes and by Oliver and [J.R.] Bailey (1939).
McCallum et al. (2008) noted a mimetic relationship between N. viridescens and M. diplotertia,
and the same likely applies to M. decora and M. sestertia, which all have similar coloration.

This study documents the first reported occurrence of Placobdella nuchalis being attached to
another leech, M. sestertia. Other leech associations have been reported for Placobdella ornata (as
“Clepsine ornata, Var. b, stellata”) on Macrobdella decora in Connecticut (Verrill 1874; Moore
1952), for P. picta on M. diplotertia in Arkansas (Turbeville and Briggler 2003; Connior and Trauth
2010), and for other genera and species of leeches (Sawyer 1986b). The nature of these associa-
tions of Placobdella spp. with Macrobdella spp. is unknown but may be worthy of further investi-
gation.
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APPENDIX 1. MATERIAL EXAMINED

Macrobdella decora
MASSACHUSETTS: MCZ 56596 (formerly in University of Massachusetts, Amherst collection as UMA
AN.404), n = 2, Rutland Brook, Barre, Worcester Co., 8 August 1988, A. Richmond, S. Jackson; MAINE:
MCZ 84111, n = 2, Proctor Pond, Albany, Crooked/Presumpscot river system, Oxford Co., 44°14´36˝N,
70°47´56˝W, 15 July 1992, EMAP Program, U.S. EPA; SOUTH CAROLINA: Upper Lake Jemiki [also
spelled Jemike] (Notes: the lower [downstream] and smaller of the two ponds is where swimmers were
attacked by leeches according to the current landowner, Donald Payne and his two sons. Years ago, the lakes
were drained and dried, which apparently eradicated the leech population [in conversation with W.J. Poly,
2011]), approx. 6 km WNW of Walhalla at end of Lake Jemiki Road (WA-3), Oconee Co. (no voucher spec-
imens; Sawyer and Pass [1972]).

Macrobdella ditetra
SOUTH CAROLINA: MCZ 53008, n = 1, Coosawhatchie River, US 321, Hampton-Allendale Co. line, 29
December 1982, F. Rohde; MCZ 53009, n = 2, Ashepoo River, US 17, Colleton Co., 30 December 1982, 
F. Rohde; CASIZ 224103, n = 1, Willow Creek, approx. 11 km SE of Florence, downstream of Flowers Road
(SSR 726), Florence Co., 34.11604°N / -79.67809°W, 10 August 2011, W.J. Poly, K.M. Kubach, M.T. Cribb,
A.R. Gelder, J. Johnston, S. Mycko.

Macrobdella sestertia
MASSACHUSETTS: Essex Co.: MCZ 56398 (formerly UMA AN.207), n = 2, Lake Chebacco, along shore
at public beach, Hamilton, 25 June 1976 (cited in Smith, 1977); Barnstable Co.: MCZ 56412 (formerly in
UMA), n = 1, Herring River, 0.5 mi. S US 6, North Harwich Village, 21 May 1977 (cited in Smith and Han-
lon, 1997); MAINE: MCZ 56624 (formerly UMA AN.431), n = 1, Mill Brook Pond, Sebec Lake, at end of log-
ging road, Pisquataquis Co., 12 July 1993, EMAP personnel (cited in Smith and Hanlon, 1997); SOUTH CAR-
OLINA: ChM IO6 / NCSM 28341, n = 1, Turkey Creek, approx. 10 km NNW of Edgefield, at US Route 25
crossing [Station 61-PSC-84], Edgefield Co., 33.89012°N / -82.02378°W, 13 April 1984, P.S. Coleman &
J.F. McKinney; NCSM 29791, n = 1, Turkey Creek, ca. 12.6 air mi. [20.3 km] W of Edgefield, ca. 200 m
below Key Road (SSR 68 / SSR 227), Edgefield / McCormick co. line, 33.79473°N / -82.14547°W, 15 May
2002, W.C. Starnes et al; no voucher (escaped after capture), n = 1, Turkey Creek, approx. 10 km NNW of
Edgefield, upstream of Elmwood Road (SSR 100), Edgefield Co., 33.88178°N / -81.96879°W, 29 July 2008,
W.J. Poly, K.M. Kubach, C.A. Marion, M.T. Cribb, A.R. Gelder, A. Sayer, G. Satterfield, C. Guinn; CASIZ
224100, n = 3, Little Stevens Creek, approx. 13 km N of Edgefield, Edgefield Co., 33.90094°N / 
-81.96870°W, 29 July 2008, W.J. Poly, K.M. Kubach, C.A. Marion, M.T. Cribb, A.R. Gelder, A. Sayer, G.
Satterfield, C. Guinn; ChM IO7 / NCSM 28342, n = 1, Sleepy Creek, upstream of Sleepy Creek Road (SSR
62) and downstream of US Route 378, Edgefield Co., 33.92844°N / -81.97770°W, 29 July 2008, W.J. Poly,
K.M. Kubach, C.A. Marion, M.T. Cribb, A.R. Gelder, A. Sayer, G. Satterfield, C. Guinn; CASIZ 224101, n
= 4, Sleepy Creek, upstream of Sleepy Creek Road (SSR 62) and downstream of US Route 378, Edgefield
Co., 33.92844°N / -81.97770°W, 31 July 2008, W.J. Poly.

Placobdella nuchalis
SOUTH CAROLINA: CASIZ 224102, n = 9, Sleepy Creek, upstream of Sleepy Creek Road (SSR 62) and
downstream of US Route 378, Edgefield Co., 33.92844°N / -81.97770°W, 31 July 2008, W.J. Poly [attached
to M. sestertia].
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