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Introduction
Leech parasitism o f  waterfowl is apparently 
widespread in N orth Am erica, but the in
cidence and significance o f  these infestations 
is poorly docum ented. M cD onald  (1969) 
catalogued the helminth parasites o f  water
fowl and listed 16 species o f  Anatidae and 14 
species o f  other waterbirds, m ostly from the 
Northern Hemisphere, reported to have been 
infested by leeches. M eyer and M oore (1954) 
and M oore (1964 , 1966) have m ade im por
tant contributions towards understanding o f  
leech parasitism o f  waterfowl in North  
Am erica. Earlier records were published by 
Sooter (1937) and Low (1945). Considerable 
information on the relationship o f  leeches 
and aquatic birds was obtained by three 
Canadian workers studying the helminth 
fauna o f  grebes (Podicipitidae) (Gallimore 
1964), the Am erican C oot F ulica am ericana  
(C o ib o  1 9 6 5 ) , and d u ck s (A n a t in a e )  
(Graham  1966). Recently, Bartonek and 
Trauger (1975) reported on the nature and 
incidence o f  leech infestations am ong a 
waterfowl population o f  the northern forest 
zone. Europeans have long been aware o f  
leech parasitism o f  waterfowl (W eltner 1887; 
Biichli 1924) and have contributed m uch  
towards our knowledge o f  leech biology and 
ecology (M ann 1962). This paper presents a 
review o f  the distribution and significance o f  
leech parasitism o f  waterfowl in North  
America.

Identification of leeches
L eeches o f  the genus T h ero m yzo n  (=  
Protociepsis) are often called ‘duck leeches’ 
in the literature (Herter 1929; Christiansen  
1939; Mann 1962). The principal species o f  
leech infesting North Am erican waterfowl is 
Therom yzon rude  (M eyer & M oore 1954; 
M oore 1964, 1966; Bartonek & Trauger
1975), but Sooter (1937), Butler (1940) and 
Low (1945) referred to T. occidentalis. 
M oore and M eyer (1951) studied som e  
specim ens previously regarded as T. occiden
ta lis  and found them  to be T. rude. They 
noted that leeches obtained from dying 
ducks were so engorged with blood that 
specific identification w as often im possible, 
but they believed that there were three or 
four species o f  Therom yzon  leeches in North

Am erica w hose distributions were related to 
waterfowl flyways. M oore (1964) considered 
T. m eyeri as synonym ous with T. occiden
ta lis , but he cautioned that ‘inasm uch as 
there has been considerable confusion with 
r e sp e c t  to  th e  sp e c ie s  o f  th e  g en u s  
Therom yzon, which are represented in the 
North Am erican fauna, it seem s not unlikely 
that at least som e o f  the records . . .  for T. 
m e y e r i  a c tu a lly  refer  to  le e c h e s  n ow  
designated as T. rude’.

M cD onald (1969) listed T. m aculosum , 
T. occidentale, T. rude, T. sexoculatum , and 
T. tessulatum  as leech parasites o f  water
fow l. R ecen tly  K lem m  (1 9 7 2 )  critica lly  
exam ined major leech collections and m ost 
type specim ens in an attempt to clarify the 
nomenclature and identification o f  North  
Am erican leeches. He recognized only three 
species o f  Theromyzon-. T. m aculosum  (=  
T. m eyeri), T. rude (=  T. occiden talis) and 
T . t e s s u l a t u m .  T . t e s s u l a t u m  a n d  
T. m aculosum  have been found parasitizing 
w aterfow l in E urope, inclu d ing  U S SR  
(Herter 1929; Christiansen 1939; Rollinson  
e t al. 1950; M ann 1951; Roberts 1955; 
K uznetsova 1955; Lang 1969; K eym er 
1969; Fjeldsa 1972; Gräfner & Baumann
1974).

Although more host records exist for 
T. rude am ong various species o f  North  
Am erican waterfowl (M eyer & M oore 1954), 
M o o re  ( 1 9 6 4 ,  1 9 6 6 ) c o n c lu d e d  th a t  
P lacobdella  ornata  also feeds on blood  
extracted from various aquatic birds. Bar
tonek & Trauger (1975) found both T. rude  
and P . orn ata  infesting ducks and other 
waterbirds. M athers (1948) suggested that 
M a c ro b d e lla  d eco ra , H a em o p s is  m a r
m orata, and H. la tera lis  parasitized wading 
birds. M cD onald (1969), Saw yer (1972) and 
D avies (1973) presented additional inform a
tion on the identification, taxonom y, dis
tribution and hosts o f  leeches in North  
Am erica.

Nature of parasitism
Herter (1929) and M ann (1962) described 
responses o f  leeches to a variety o f  stimuli. 
R esponses o f  T herom yzon  spp. which favour 
encounters w ith du ck s included: (1 ) a 
positive phototactic m ovem ent by hungry
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leeches and the opposite for satiated leeches;
(2) an attraction towards and attachm ent to 
an object warm ed to 33—35°C ; (3) an attrac
tion towards a disturbance or vibration in the 
water; (4) a tendency for hungry leeches to 
congregate near the surface o f  the water; and 
(5) a chem otactic m ovem ent towards objects 
that have been in contact with the preen 
gland o f  ducks. W e categorized leech in
festations o f  waterfowl according to the site 
o f  attachment: (1) eyes; (2) nasal chamber;
(3) body; and (4) elsewhere (Bartonek & 
Trauger 1975).

E yes

Although several European workers have 
reported leeches infesting the eyes o f  ducks 
and geese (Herter 1929; Christiansen 1939; 
Roberts 1955; Lang 1969; Keym er 1969; 
Gräfner & Baum ann 1974), this type o f  in
fe s ta t io n  w a s  first rep o rted  in N o r th  
American waterfowl by Bartonek & Trauger 
(1975). Leeches were found attached to the 
conjunctiva canthus o f  the eye beneath the 
nictitating membrane (Figure 1). This posi
tion protected the leeches from scratching by 
the bird. Apparently leeches seldom , if  ever, 
attached them selves to the cornea. Although  
no more than one adult leech was usually 
found per eye, its large size would restrict the 
vision o f  the bird or even blind it. Engorged 
leeches were readily apparent from a dis
tance  through b in ocu lars or te le sco p es. 
Young leeches, often several per eye, were 
found beneath the nictitating membrane and 
eyelid, often detectable only by post-m ortem  
examination.

Adult leeches apparently gained access to

Figure 1. Leeches attached to the conjunctiva 
beneath the nictitating membrane. These were fairly 
common parasites of Ring-necked Ducks and other 
boreal breeding waterfowl. (David Trauger.)

the eyes from  the plumage o f  the head. 
Young leeches also used at least tw o other 
m ethods: (1) being transported by the parent 
leech entering the eye; and (2) entering the 
nasal cham ber, either independently or on 
the parent leech, and then m oving to the eye  
via the lacrimal duct.

Pressure from a fingertip against the 
medial edge o f  the nictitating membrane 
causes it to slip back exposing the leech, 
which can then be pulled loose from the con
junctiva with forceps. After the leech is 
rem oved, the conjunctiva remains inflamed 
and swollen for several hours, but blood  
exudes from the wound for only a few  
m inutes. T he eyelid  frequently  rem ains 
closed for a time due to irritation from the 
anticoagulant hirudin secreted by the leech. 
Gräfner & Baumann (1974) also found that 
leech infections resulted in defective vision. 
K uznetsova (1955) and Roberts (1955) 
reported that the corn ea  o f  w aterfow l 
becam e opaque after leeches fed at the con 
junctiva. The former also observed that 
som etim es the eye increased in size, even ob
truding from the orbit. W e did not observe 
any such signs o f  eye injury to ducks 
handled in our study.

N a sa l cham ber

The nasal cham ber is the m ost prevalent site 
o f  infestation (Figure 2) according to a 
number o f  North Am erican workers (Kalm - 
bach & Gunderson 1934; Sooter 1937; 
Butler 1940; Low 1945; Erickson 1948; 
M eyer & M oore 1954; M endall 1958; 
Banko 1960; M oore 1964, 1966; Bartonek 
& Trauger 1975). In Europe, Büchli (1924), 
Herter (1929), Rollinson e t al. (1950), Mann 
(1951), K uznetsova (1955), Lang (1969), 
K ey m er  (1 9 6 9 ) ,  and F je ld sá  (1 9 7 2 )  
docum ented occurrences in nasal cham bers 
o f  ducks and geese.

Figure 2. A leech Theromyzon rude engorged with
blood. It partially protrudes through the nare of this 
adult female Lesser Scaup. (David Trauger.)
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Leeches were attached to the m ucosa  
anywhere within the bird’s nasal chamber, 
but generally posterior from the nares up to, 
and occasionally  inside, the lacrimal ducts 
(Bartonek and Trauger 1975). T hose deep 
within the nasal cham ber w ere usually  
detected only after post-m ortem  exam ina
tion, but som e adults were visible through 
the nares. Engorged leeches protruding from  
the nares were swollen on both ends and 
constricted in the middle where the body  
passed through the nare. Such leeches were 
readily observed from a distance with the aid 
o f  binoculars or telescopes (Figure 3).

Entrance to the nasal cham bers by adult 
and young leeches was probably gained  
through the nares following attachm ent to  
the bill, and less frequently through the buc
cal cavity and pharynx follow ing ingestion. 
In addition , yo u n g  leech es w ere likely  
transported on adults.

Ducks reacted to the apparent discom fort 
by scratching at protruding leeches, shaking  
their heads, and sneezing, forcibly expelling 
air through the nares while the bill w as im 
mersed in water (Bartonek & Trauger 1975; 
K uznetsova 1955). A lthough ducks m ay  
scratch and injure som e protruding engorged  
leeches, we never observed a duck free itself 
o f  a leech through purposeful effort. Low  
(1945), however, reported that Redheads 
A y th y a  a m er ic a n a  expelled  the sm aller  
leech es from  their nasal cham bers by  
sneezing.

We used forceps to rem ove conspicuous  
leeches from the nasal cham bers o f  ducks 
captured for banding. K uznetsova (1955)  
suggested as a prophylaxis rinsing with 
aqueous solutions o f  gastric juice, sodium  
chloride (10% ), vinegar or am m onia. Lang 
( 1 9 6 9 )  tr e a te d  in f e s t e d  d u c k s  w ith  
Ophthaine.

Figure 3. Leeches protruding from the nares of juvenile Lesser Scaup (second from left). They were 
visible at considerable distance, particularly with the aid o f binoculars or telescopes. (James Bartonek.)
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B ody

Leeches were also attached to the bird’s 
body, on legs, feet, breast or cloaca (Bar
tonek & Trauger 1975). Leeches that had 
not yet fed were frequently seen m oving on 
the plumage o f  recently killed birds. These  
m ovem ents were generally towards the head, 
su ggestin g  that feather d irection  m ay  
stimulate a taxis m ovem ent towards sites 
which are more protected from the preening 
activities o f  the bird. Erickson ( 1948), M eyer 
and M oore (1 9 5 4 ) , B anko (1 9 6 0 ) , and  
M oore (1964 , 1966) also reported leeches on 
the body surfaces o f  waterfowl in North  
Am erica, but there are few  references to this 
type o f  infestation in Europe (Rollinson e t al. 
1950).

E lsew here

Leeches have been reported to occupy the 
trachea (Herter 1929; M ann 1951; M oore  
1966), bronchi (Quortrup & Shillinger 1941), 
buccal cavity (Erickson 1948; M eyer &. 
M o o re  1 9 5 4 ) , la ry n x  (H er ter  1 9 2 9 ) ,  
oeso p h a g u s (W eltner 1887), and brain 
(Biichli 1924; Herter 1929). K uznetsova  
(1955) found leeches m ore often in the upper 
respiratory tra cts , esp ec ia lly  the nasal 
c h a m b e r s ,  th a n  a t t a c h e d  w ith in  th e

oesophagus or to the conjunctiva.
W e found leeches in the buccal cavity, 

pharynx, and larynx o f  autopsied birds but 
believed that they probably m ove there from  
the nasal cham ber after the birds died. In ad
d i t io n ,  l e e c h e s  w e re  fo u n d  in so m e  
oesophagi, proventriculi, and ventriculi o f  
ducks exam ined for food habits (Bartonek 
and Murdy 1970; Bartonek 1972). Although  
leeches were apparently eaten as food, they 
a lso  m a y  h a v e  b een  in g e ste d  du rin g  
preening.

Significance of parasitism
Leech infestations am ong ducks, geese, and 
sw ans have apparently occurred widely in 
North Am erica, especially in northern and 
western areas (Figure 4). A  review o f  the 
literature in conjunction with our own obser
vations and com m unications with other 
workers revealed leech parasitism o f  twenty  
species o f  waterfowl in the United States and 
Canada (Table 1). A  variety o f  other water
birds have also been infested by leeches.

Sooter (19 3 7 ) found four o f  six Blue
winged Teal A n as discors  ducklings infested  
with leeches in north-west Iow a, but Bennett 
(1938) w as unable to assess the severity o f  
the parasitism. Sooter (1937) believed that

Figure 4. Distribution of leech parasitism of waterfowl in North America. Relative size of circles in
dicates the number o f waterfowl species parasitized by leeches.
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the death o f  a 1-week-old Am erican C oot  
w as caused by a leech obstructing the 
respiratory tract, but Blue-winged Teal and 
Pied-billed Grebes P odilym bus p od iceps  were 
not adversely affected. F. J. Vande V usse  
(pers, com .) states that T. rude  is still com 
m only observed in nasal passages and on the 
plumages o f  Blue-winged Teal and C oots in 
north-western Iow a. L ow  (1945) also found

that 80% o f  4- to 11-week-old Redhead  
ducklings were infested with leeches in Iowa, 
but older juveniles appeared to  be free o f  
them. A lthough tw o adults that died from  
lead poisoning were heavily infested with 
leeches, he could not attribute any mortality 
directly to such parasitism.

M endal (1958) frequently encountered  
both adult and young Ring-necked D ucks

Table 1. Species o f North American waterfowl reported to have been parasitized by leeches.

Source reporting leech infestation 

Host species This Bartonek & McDonald Moore Other references
review* Trauger (1969) (1966)

(1975)

Whistling Swan + +
Cygnus columbianus

Trumpeter Swan + + + Banko (1960)
Cygnus Cygnus buccinator

White-fronted Goose +
Anser albifrons frontalis

Lesser Snow Goose +
Anser c. caerulescens

Canada Goose +
Branta canadensis ssp.

Northern Pintail + + + + Meyer & Moore
Anas acuta (1954)

American Green-winged Teal +
Anas crecca carolinensis

Mallard + + + + + Quortrup &
Anas platyrhynchos Shillinger (1941)

Gadwall + +
Anas streperà

American Wigeon + +
Anas americana

Blue-winged Teal + + + Sooter (1937)
Anas discors

Shoveler + + +
Anas clypeata

Canvasback + + + Erickson (1948)
Aythya valisineria

Redhead + + + Low (1945)
Aythya americana

Ring-necked Duck + + + Mendall (1958)
Aythya collaris

Lesser Scaup + + + + + Meyer & Moore
Aythya affinis (1954); Graham 

(1966)
Surf Scoter +

Melanitta perspicillata
American White-winged Scoter +

Melanitta fusca  deglandi
Bufflehead +

Bucephaia albeola
North American Ruddy Duck + + + Meyer & Moore

Oxyura j .  jamaicensis (1954); Graham  
(1966)

* Previously unpublished observations contributed by McDonald, Johnson, Pospichal, Bromley, 
Weller, and Pearson as noted in text.
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A yth ya  collaris with leeches attached around 
the bill and nares in Maine. A lthough he 
found no indication that they harmed the 
ducks, he suspected that suffocation could  
result if  leeches blocked the nares. Erickson 
(1948) found only  a few small leeches on the 
feathers o f  healthy Canvasbacks A yth ya  
valisineria  in O regon but noted m any in the 
buccal and nasal cavities o f  dead and sick 
waterfowl. Cornwell and C ow an (1963) 
made no m ention o f  leeches parasitizing 
C anvasbacks in M anitoba, but M . W . Weller 
(pers, com .) observed leeches feeding on the 
brood patches o f  incubating Redheads on 
the Delta M arsh, M anitoba.

Banko (1960) reported observations o f  
leeches in the nasal cham bers o f  tw o cygnet 
Trumpeter Sw ans C ygnus Cygnus buccinator 
o f  the Red R ock N ational W ildlife Refuge in 
M ontana. Banko thought that leeches were 
little more than a nuisance to the larger 
sw ans but could contribute to the mortality 
o f  small cygnets, and M oore (1966) reported 
the death o f  a cygnet attributed to a leech in 
the trachea.

Leech infestations o f  the Pintail A nas  
a c u ta ,  L esser Scaup  A y th y a  affin is, and  
Ruddy D uck O xyura ja m a icen sis  were first 
reported by M eyer and M oore (1954) from  
specim ens collected at W hitewater Lake in 
sou th-w estern  M anitoba . M oore (1 9 6 5 )  
noted leech parasitism  o f  a M allard A nas  
p la tyrh yn ch os  and four species o f  grebe 
(H orned Grebe P odiceps auritus, Pied-billed 
G r e b e , R e d -n e c k e d  G r e b e  P o d ic e p s  
grisegena, Eared Grebe P odiceps caspicus in 
Alberta. Subsequently, M oore (1966) listed 
the G adwall A n a s streperà , Pintail, Shoveler 
A n as clypea ta , Am erican W igeon A nas  
am ericana, Blue-winged Teal, Lesser Scaup, 
Mallard, Trumpeter Swan, and W histling 
Swan C ygnus colum bianus as well as the 
A m e r ic a n  C o o t  a n d  W e s te r n  G r e b e  
A echm ophorus occiden talis  parasitized by  
leeches. Both T. rude  and P. orn ata  were 
identified as the parasites in the above  
infestations.

G raham  (19 6 6 ) reported a higher in
cidence o f  leech infestation am ong 96 Ruddy 
D ucks in Alberta than am ong 216 Lesser 
Scaup. Adults were m ore heavily infested 
than young. A m ong 348 grebes exam ined by  
G allim ore (1 9 6 4 ) , a higher percentage  
(2 0 -3 0 % ) o f  adult Red-necked and W estern 
G rebes were parasitized by leeches than 
Horned and Eared G rebes (10-20% ). O f six 
Pied-billed G rebes, tw o were infested. Again, 
more adults were parasitized than young. 
C olbo (1965), w ho studied 371 Am erican  
C oots, determined that about 10% o f  the

adults and 20%  o f  the immatures were in
fested with leeches.

Bartonek and Trauger (1975) observed  
leech infestations in M allard, Pintail, G reen
w inged  T ea l A n a s  c recca  c a ro lin en sis ,  
Am erican W igeon, Shoveler, Ring-necked  
D u c k , C a n v a s b a c k s ,  L e s s e r  S c a u p ,  
Bufflehead B ucephaia  albeola , W hite-winged  
Scoter M ela n itta  fu sc a  deglandi, and Surf 
S c o te r  M e l a n i t t a  p e r s p i c i l l a t a  n e a r  
Yellowknife, Northw est Territories. In addi
tion to these 11 species o f  ducks, the R ed
necked G rebe, Horned Grebe, and Black- 
throated D iver G avia arctica  were also  
parasitized. T. rude  was the principal leech  
involved in the waterfowl infestations, but 
P. orn ata  w as also encountered. H igh in
cidences o f  leeches were found in Lesser 
Scaup and Am erican W igeon.

L eon L. John son  (pers, co m .) found  
leeches infesting Ring-necked D uck captured 
by nightlighting for banding at R ice Lake 
N ational W ildlife R efuge in Aitken C ounty, 
M innesota. During late September leeches 
were found in one or both eyes o f  22% o f  
293 ducks in 1970; 36% o f  499  were infested  
in 1971. The leeches were non-selective for 
age or sex. A lthough these data suggest a 
fairly high incidence o f  leech infestation o f  
Ring-necked D ucks, Johnson stated that 
1,250 diving ducks annually captured by  
nightlighting in R oseau , M ahnom en and 
Beltrami Counties o f  M innesota were un
afflicted by leech parasitism. In addition, 
Lewis M . Cowardin (pers, com .) has annual
ly  c a p tu r e d  a b o u t  1 ,0 0 0  d u c k s  b y  
nightlighting on the Chippewa N ational 
Forest about 120 km (75 miles) north-west 
o f  Rice Lake, but none o f  these birds was 
parasitized. Carl E. Pospichal (pers, com .) 
had prev iou sly  o b served  C a n v a sb a ck s  
blinded by leeches at R ice Lake N ational 
W ildlife Refuge.

In sou th -cen tra l A la sk a , R ob ert G . 
Bromley (pers, com .) rem oved leeches from  
under the nictitating m embranes o f  three 
D usky C anada G eese B ran ta  canadensis oc
cidentalis. T hese birds were captured with 
about 500 other geese on Alaganik Slough o f  
the Copper River D elta between 23 July and 
2 A ugust 1974. An additional 40  nest- 
trapped fem ales, captured in early June, were 
not infested.

W aterfowl weakened by disease are ap
parently m ore su scep tib le  to  leech  in 
festations than healthy birds. K alm bach and 
G u n d e rso n  (1 9 3 4 )  and  Q u o rtru p  and  
Shillinger (1 9 4 1 )  reported that leech es  
aggravated cases o f  botulism, but they 
doubted that they were ever the primary



W aterfow l leeches 149

cause o f  death. Sciple (1953) implied that 
leeches were com m only encountered am ong  
ducks suffering from botulism  poisoning. 
Bartonek also has observed ducks afflicted 
with botulism poisoning and infested with 
leeches on m arshes adjacent to the Great 
Salt Lake in Utah. G ary L. Pearson (pers, 
com .) told us that leeches have been  
observed in the eyes, nares, and cloaca o f  
Mallard, Pintail, Shoveler, G adwall and 
Blue-winged Teal affected with botulism in 
North D akota. M eyer and M oore (1954) 
speculated that leeches were responsible for 
the deaths o f  ducks on W hitewater Lake, 
M anitoba. W e suspect that the birds were 
also poisoned, as this lake has a  history o f  
outbreaks o f  botulism.

Between 1957 and 1968, M alcolm  E. 
M cD onald (pers, com .) routinely noted the 
occurrence o f  leeches infesting waterfowl 
necropsied for parasites (Table 2). T. rude  
w as considered an active parasite o f  living 
birds, whereas P. orn ata  found in the nasal 
cavities o f  som e birds w as assum ed to  be a 
post-m ortem  invader. The large number o f  
le e c h e s  o b se r v e d  in so m e  sp e c im e n s  
suggested that they might be a m ortality fac
tor, especially regarding the high loss o f  
juvenile Trumpeter Sw ans at the Red Rock  
Lakes N ational W ildlife Refuge in M ontana. 
Three young sw ans (4 -7  w eeks) were in
fested by 35, 71, and 72 leeches, respective
ly. M cD onald noted that the frequency o f  
leech parasitism varied in relation to season, 
h a b ita t , and  lo c a t io n . S u m m er  b irds  
collected in M ontana (Red R ock Lakes 
N W R ) and Idaho (C am as N W R ) were in

fested at higher rates, 77% and 62% respec
tively, com pared to 1-3%  in U tah (Bear 
River M BR). Red R ock Lakes and Cam as 
National Wildlife Refuges have lush, spring- 
fed wetlands where leech populations were 
very high. Bear River M igratory Bird Refuge  
is an alkaline marsh with restricted variety o f  
life.

Meyer and M oore (1954) considered  
T. rude  as a major cause o f  death am ong 
waterfowl, especially young birds, on prairie 
wetlands o f  Canada. M oore (1966) believed 
that T. rude  w as responsible for considerable  
mortality in young waterbirds in Alberta. 
Smith et al. (1964) noted that som e  
ducklings on the North Am erican prairies 
w ould die from  su ffocation  cau sed  by 
leeches. Bartonek and Trauger (1975) at
tributed the deaths o f  several young water
fowl to leech parasitism. Quortrup and 
Shillinger (1941) m entioned that occasional 
cases o f  verm inous pneum onia developed in 
ducks infested with leeches in the bronchi.

M ortality to dom estic and captive water
fowl from leech T. tessulatum  infestations 
has been reported frequently in Europe. 
K uznetsova (1955) characterized severe 
leech infestations o f  the upper respiratory 
system  as usually causing short, laboured 
breathing and terminating in death from  
asphyxiation. H e estimated m ortality rates o f  
15—20% and 80 -9 0 %  for tw o groups o f  
ducks and geese on state-operated farms in 
the U SSR . Hilprecht (1956) reported that 
leeches also contributed to  mortality o f  
sw ans on a large scale in Europe. Rollinson  
e t al. (1950) and M ann (1951) attributed the

Table 2. Leech parasitism of waterfowl examined post-mortem by Dr Malcolm E. McDonald, 
1957-1968.*

Number of Number of
Species individuals Location leeches

infested found
(Number examined)

Whistling Swan 3(35) Utah 3-25
Trumpter Swan 10(14) M ontana 1-72
Lesser Snow Goose 2(14) California 5-7
White-fronted Goose 1(8) California 3
Canada Goose 1(20) Utah 2
Mallard 5(68) Utah, Idaho, Montana 1-74
Gadwall 3(55) Idaho 9-15
Shoveler 1(13) M ontana 15
Canvasback 3(14) M ontana 1-18
Redhead 2(15) Utah, Montana 9-23
Lesser Scaup 2(9) Nebraska 19-24
Ruddy Duck 2(10) Utah, Montana 2-16

* Detailed records filed at Bear River Research Station, U.S. Fish and Wildlife Service, Bear River, 
Utah.
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deaths o f  24  ducklings on a large millpond in 
England to leeches infesting the nasal cavity. 
Mann (1951) found no previous records o f  
T h ero m yzo n  being a sso c ia ted  w ith  the 
deaths o f  birds in G reat Britain, but Rollin- 
son et al. (1950) cited several references to 
in festa tion s cau sin g  exten sive  m ortality  
am ong w aterfow l e lsew here in Europe  
(W eltner 1887; Biichli 1924). A  Falkland  
F l ig h t le s s  S te a m e r  D u c k  T a c h y e r e s  
brachypterus  at the W ildfowl Trust (1950) 
died from leech parasitism. K eym er (1969) 
reported m ortality o f  waterfowl infested by 
leeches.

Need for research
Although M ann (1962) reviewed existing  
knowledge o f  leech biology and ecology, 
further work is needed on the leeches in
festing  w aterfow l, particu larly  T. ru de. 
M oore and M eyer (1 9 5 1 )  sum m arized  
available information on the description, 
anatom y, and distribution o f  this species and 
later presented additional findings pertaining 
to its life history (M eyer and M oore 1954). 
Although they considered the information  
relatively incom plete, they concluded that 
the behaviour o f  T. rude  was similar to that 
o f  T. tessulatum , the biology o f  which has 
been studied in considerable detail by Herter 
(1929) and Christiansen (1939). Hagadorn
(1962) reported on som e aspects o f  the 
biology o f  T. rude, especially the physiology  
o f  the reproductive cycle.

Until Herrm ann’s (1970) work, no broad 
ecological studies o f  leeches had been 
published in North Am erica. He found that 
T. rude  and P . ornata  were widely dis
tributed in relation to several chem ical and 
physical factors. Scudder and M ann (1968), 
investigating the distribution o f  leeches in 
relation to salinity, found that T. rude  
exhibited tolerance to the widest range o f  en
vironmental conditions com pared to nine 
other species o f  freshwater leech. Gallimore 
(1964), C olbo (1965) and Graham  (1966) 
also exam ined som e ecological factors in
fluencing leech parasitism o f  aquatic birds. 
H errm ann (1 9 7 0 )  noted  an interesting  
relationship between T. rude  and P. ornata-, 
they were frequently found in close physical 
association in shallow  waters inhabited by a 
variety o f  waterfowl.

Leech-waterfowl relationships are still 
poorly understood. Sawyer (1972) stated, 
‘there is little doubt that T. rude, like its 
European congenitor, T. tessulatum , can be 
a cause o f  morbidity and mortality o f  young  
waterfowl, but the econom ic significance o f

this problem requires critical exam ination.’ 
Future studies should be directed toward in
vestigating the effects o f  leech parasitism  
upon individual birds, with em phasis on  
evaluating the debilitating im pact o f  leeches 
on the growth and developm ent o f  ducklings 
and on determining the com bined effects o f  
leeches, other parasites, and diseases on the 
health and survival o f  young waterfowl. 
Although G raham  (1966) has m ade an im
portant start in stu dying  the helm inth  
ecology o f  breeding waterfowl, the nature 
and incidence o f  leech infestations in relation 
to host species, age, habitat, and season need 
to be investigated in other areas for com 
parison with our observations. In addition, 
such questions as the dynam ics and duration  
o f  infestations, feeding rates and frequency, 
blood volum es extracted, gross pathology, 
and host selectivity are o f  particular interest.

M eyer and M oore (1954) noted that 
T. rude  com m only occurred in the northern 
United States and southern Canada, es
pecially along the R ocky M ountain duck  
flyway. Subsequent records have indicated 
that leech infestations o f  N orth Am erican  
w a te r fo w l are  p r o b a b ly  w id e s p r e a d  
throughout northern and western breeding 
grounds (Figure 4). A lthough the incidence  
o f  infestation is high in som e northern forest 
waterfowl populations, the evidence suggests 
that the mortality directly attributable to 
leech es is probab ly  lo w  (B artonek and  
Trauger 197 5 ). N ev erth e less, the c o n 
tributing causes to mortality o f  juvenile 
waterfowl are often difficult to detect; it is 
even more difficult to ascribe relative values 
to them.

Leeches m ay indirectly contribute to m or
tality rates o f  waterfowl. D ucks m ay die 
from predation because leeches impair their 
vision or hinder their escape. Blinded ducks 
m ay not feed effectively. The debilitating 
effects m ay also retard growth and develop
ment o f  ducklings, and might prevent migra
tion before freeze-up or adversely affect 
reproduction the following year. A  partial 
obstruction o f  the respiratory tract must 
surely hinder breathing and the diving  
abilities. B lood parasites or toxic substances 
m ay also be transmitted in the anticoagulant 
o f  vector leeches. Sick and disturbed birds 
are prone to leech infestations; sick birds 
m ay succum b from the additional stress 
caused by parasitism.
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Summary

Leech parasitism of waterfowl is widespread in

North America. Twenty species of ducks, geese 
and swans have been infested by leeches, par
ticularly Theromyzon rude and Placobdella or
nata. Sites of attachment include the eyes, nasal 
passages, and body. Information is lacking on the 
biology and ecology of duck leeches. Their 
significance as morbidity and mortality factors 
and their continental distribution should be deter
mined in relation to waterfowl habitats and 
populations.
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