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Prevalence o f  parasitic h e a r t w o r m s  i n  swans i n  England

In tro d u ctio n

R ound-w orm s o f  the  class N e m a to d a  are 
frequent in ternal p a rasites  o f  b irds. O ne order, 
the  filarial w orm s (F ilariidae), a re  located  in 
the  b lood  v ascu la r system  o f  th e  host, 18 
genera  o f  the  fam ily  O n ch o cerc id ae  occurring  
in  b i r d s .  T h e  f ir s t  s ta g e  l a r v a l  fo rm , 
m icrofilaria , c ircu la te  in th e  b lo o d  stream  and  
p a ss  fro m  one b ird  to ano th er th ro u g h  an  in­
te rm ed ia te  host, a  b lood-suck ing  a rth ropod .

A s early  as 1879 ob se rv atio n s w ere m ade 
by  M anson  (1904) on  the  m icrofilariae o f 
F ilaria p icae  from  a C hinese C ro w  Corvus. 
T h e  first in fo rm ation  on  the  life cycle o f  an 
avian  filarioid w as rep o rted  b y  D u tto n  in 
1905. H e  reco rd ed  the  p resence o f larvae, 
th o u g h t to  be those  o f  Filaria  cypseli A nnett, 
D u tto n  and  E lliot (1901) in fa t bodies o f  a 
biting louse o f  the  subfam ily L eio th inae 
w hich w as parasitizing  the  H o u se  Swift A pus  
affin is . A c c o rd in g  to  D u tto n  th e se  e c ­
to p ara site s  w ere supplem enting  th e ir feather 
diet w ith b lood  and  lym ph from  their avian 
host. T h o m as (1931) while investigating 
possible in term ediate  hosts fo r a  filarial 
pa rasite  from  dom estic  ducks observed  a 
m icrofilaria  in the  sto m ach  co n ten ts  o f  a 
freshly  killed b lack  fly. H e w as unable  to  
recover any  adu lt w orm s from  th e  infected 
duck  th a t  w as dissected. G o n n e rt (1937) 
failed in his a ttem p ts  to  elucidate  the  vectors 
o f  O rnithofilaria  m avis  (L eiper, 1909) w hich 
occu rred  in th e  R edw ing T urdus iliacus. 
C h e rn in  (1 9 5 3 )  d e te rm in e d  th a t  w h ite  
dom estic  Pekin  du ck s exposed during Ju ly  
and  A ugust becam e infected  w ith an  u n ­
know n filarioid the  adu lts o f w hich he w as 
unab le  to  find a t au topsy . R o b inson  (1955) 
co n d u cted  feeding experim ents w ith  several 
species o f  m osquitoes o n  C o m m o n  C row s 
C orvus b ra c h y rh y n c h o s , W h ite - th ro a te d  
S p arro w s Zon o trich ia  albicollis, B lue Jays 
C yanocitta  c r is ta ta , a  F ish  C ro w  C. os­
sifragus  and  C ard in a ls  R ichm ondena  ca r­
d ina lis, harb o u rin g  m icrofilariae o f  various 
undeterm ined  filarioids. L ittle o r no  develop­
m en t o f  th e  m icrofilariae to o k  p lace in the 
m osquitoes. H ow ever, Jellison  (1940) earlier 
found  engorged  C ulicoides in th e  nests o f 
b i r d s  f ro m  th e  fa m ily  C o r v id a e  a n d  
suggested  th a t th ey  m igh t tran sm it the  filarial 
w orm s fo und  in these crow s.

A nderson  (1956) estab lished  th e  first life

cycle fo r an  avian  parasite . H e  rep o rted  the 
vectors o f  Sp lendido filaria  fa llise n s is  from  
the  dom estic  duck  in C a n a d a  to  be black 
flies o f  the  genus S im u liu m . N iles et al. 
(1965) rep o rted  the  d iscovery  o f infective 
fila ria l la rv a e  in w ild -c a u g h t M a n so n ia  
crassipes  from  H o k k a n d a ra , C eylon. T hese 
larvae  w ere inocu la ted  in to  experim ental 
ch ickens and  th e  adult p a rasites recovered 
from  th e  peritoneal cavity  o f  these b irds were 
nam ed  C ardiofilaria  nilesi. T he n a tu ra l 
definitive h o st o r h o sts o f  C. nilesi have  no t 
yet been fo u n d  a lthough  a sim ilar parasite  
has been seen in wild crow s, m ynah  birds 
and b a rb e ts  in C eylon . R ecen tly , the  biting 
louse Trinoton anserinum  w as determ ined to  
be a n a tu ra l cyclodevelopm ental vector for 
th e  h eartw orm , Sa rconem a  eurycerca, com ­
m on in som e species o f  w aterfow l (Seegar et 
al. 1976).

S. eurycerca  w as first described  by  W ehr 
(1 9 3 9 )  fro m  a W h is tlin g  S w an  C yg n u s  
co lum bianus co lum bianus, w here it w as 
found  to  be p a rasitic  in th e  h e a rt m uscle. 
O th er species o f  sw ans infected are the 
T ru m p e te r Sw an C. cygnus buccinator  
(C o w an  1946), the  B ew ick’s Sw an C. 
co lum bianus bew ickii (R yzh ikov  1959), the 
W hooper Sw an C. cygnus Cygnus (Seegar & 
S laden, uppub .) and  th e  M ute  Sw an C. olor 
(B ough ton  1965). T hree  species o f  geese 
com m only  infected by  th is nem ato d e  a re  the 
C a n a d a  G o o se  B ra n ta  canadensis  (Levine 
and  H an so n  1953), the  W hite-fron ted  G oose  
A n se r  a lb ifrons  (Son in  1963) and  the B ean 
G o o se  A . fa b a lis  (M cD o n a ld  1969).

Q u o rtru p  and  H o lt (1940) rep o rted  from  
U tah  th a t  9%  o f  th e  W histling  Sw ans au top- 
sied in 1 9 3 7 -3 8  and  23 -8%  in 1939 h ad  
ad u lt w orm s in the  m y o card iu m . M cD o n a ld  
(see H olden & Sladen 1968) do ing  p o st 
m ortem  exam inations in th e  sam e area  
d u r i n g  th e  y e a r s  1 9 5 7 - 6 3  f o u n d  a 
p revalence o f  16-2% . H o lden  and  S laden 
(1967) rep o rted  all o f  7 juven ile  and  subadult 
W h is tl in g  S w a n s  a u to p s ie d  f ro m  th e  
C h e s a p e a k e  B a y , M a r y la n d ,  to  h a v e  
h e a r tw o rm . F ro m  1973 to  1976 , 795 
W h is t l i n g  S w a n s  w e re  s u r v e y e d  f o r  
m icrofilariae o f  S . eurycerca  by  b lood  test 
(Seegar 1979a). P revalence  o f  h eartw o rm  in 
w intering  sw ans cap tu red  in M ary lan d  and 
N o rth  C a ro lin a  w as 19% in adu lts and  24%  
in juveniles. A du lt sw ans cap tu red  on their
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N o rth  Slope, A laska , b reeding g rounds w ere 
found  to  have a p revalence o f  32% .

A lthough S. eurycerca  has been reported  
in w aterfow l from  B ritain  (Sco tt et al. 1972; 
B oughton  1965) th e  prevalence in wild p o p ­
u lations h as no t been exam ined.
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M ateria ls an d  m eth o d s

In Ju ly  and  A u g u st o f  1977, 426 M ute 
Sw ans w ere cap tu red  by  h and  a t three 
loca tions in E ngland . A to ta l o f 104 M ute 
Sw ans w ere sam pled  from  A b b o tsb u ry , 156 
from  C h ris tch u rc h  and  165 from  th e  Bir­
m ingham  area . In  N ovem ber and  D ecem ber 
tw o sam ples o f  81 and 133 B ew ick’s Sw ans 
w ere cap tu red  a t th e  W ildfowl T ru st a t Slim ­
bridge. In  the  second  sam ple w ere 50 sw ans 
re trap p ed  from  th e  first catch . In  N ovem ber, 
148 B arnac le  G eese  B ra n ta  leucopsis  were 
cap tu red  by ro c k e t net a t the  W ildfowl T ru st 
Refuge a t C aerlav ero ck , Scotland.

B lood sam ples w ere collected  from  th e  ta r ­
sal vein in 3 ml heparin ized  syringes and 
k e p t fo r  a t m o s t  24  h o u rs  a t a m b ie n t 
tem p era tu res (7—12 °C ) before b lood  tests 
w ere perform ed. B lood sam pling techniques 
em ployed fo r th e  detection  an d  stu d y  o f  S . 
eurycerca  m icrofilariae in sw ans w ere the 
w et m ount tes t (Seegar 1979b) and  th e  th in  
b lood  sm ear.

R esu lts

T w o  sp ec ie s  o f  m ic ro fila ria e  w ere  e n ­
c o u n t e r e d  d u r i n g  t h i s  s t u d y .  T h e  
m icrofilariae o f  S . eurycerca  is shea thed  and 
m e a s u r e s  2 7 0 - 3 4 0  p. in  l e n g th  a n d
4 - 5 —6 -5  p. in  w id th .  T h is  sp e c ie s  o f  
m icrofilariae w as originally  described from  
the  b lood  o f  a  C a n a d a  G o o se  (H an so n  et al. 
1965). T he long shea thed  larvae  from  M ute 
and  B ew ick’s Sw ans w as positively identified 
a s  S .  e u r y c e r c a  b y  c o m p a r i s o n  o f  
m orpholog ic  m easu rem en ts o f  m icrofilariae 
in the  b lood  to  th o se  rep o rted  elsew here 
(Seegar et al. 1976).

A second  species o f  m icrofilariae w as 
recovered  from  a juvenile  B ew ick’s Sw an. 
N o  a d u lt  sp e c im en s  w ere  a v a ilab le  fo r 
spec ific  id e n tif ic a tio n . T h e  m ic ro fila ria e  
recovered  m easu red  betw een 6 0 -7 0  p. in 
length  and  4—6 p  in w idth.

T h e  re su lts  o f  th e  b lo o d  su rv e y  fo r 
heartw o rm  m icrofilariae in M ute  Sw ans and 
Bew ick’s S w ans are  p resen ted  in T ables I 
and  II. D uring  th e  b lood  survey o f  B arnac le  
G eese  no m icrofilariae  w ere en coun tered  in

any  o f  th e  b ird s sam pled. T he num ber o f  
m icro fila riae /0 - 1 ml ta rsa l venous b lood (the 
m icrofilarem ia) fo r 73 parasitized  M ute  
Sw ans ran g ed  betw een 1 and  50 w ith an 
average o f  7 larvae. F o r  the  five B ew ick’s 
Sw ans the  m icrofilarem ia ranged  betw een 1 
and  52 w ith an  average  o f 16 larvae. T he 
juvenile  B ew ick’s Sw an fo u n d  p a rasitized  by 
the  sh o rt larvae  had  a  m icrofilarem ia o f  10.

Table 1. The prevalence of microfilariae of Sar­
conema eurycerca in Mute Swan captured at three 
locations in southern England.

Location Total Sample No. Parasitized (%)

Abbotsbury
Christchurch
Birmingham

104
156
166

10 9-6 
35 22-4 
28 17-0

Total 426 73 17-1

Table 2. Prevalence of microfilariae of Sarconema 
eurycerca in Bewick’s Swans, captured during 
winter at the Wildfowl Trust, Slimbridge, 
England, 1977.

Date of 
capture

Total
sample

No.
Parasitized (%)

November
December

81
133*

3 3-7 
5 3-7

Total 164** 6** 3-6

* Includes 50 swans recaptured from the first 
sample in November.
** Total different individual swans sampled.

D iscussion

In choosing  a  b lood  sam pling techn ique  as 
th e  principle tool for d iagnosing  h eartw orm  
infections co n sid era tio n  m ust be given to  the  
lim itations o f  these  m ethods. F ailu re  to  
de tect m icrofilariae  b y  b lood  survey in 
p a rasitized  b ird s m ay  resu lt w hen, (i) the 
sam ple  is to o  sm all, (ii) th e  w orm s present 
are  in a p rep a ten t stage o f developm ent, (iii) 
the  w orm s are  only o f  one sex, o r (iv) the 
nu m b er o f  m icrofilariae  are below  th e  sen­
sitivity o f  th e  test em ployed. A ny  o f  these 
situations will resu lt in a  false negative. 
Therefore, th e  p revalence will be  low er th an  
the  actu al infection  ra te  in th e  sam ple.

L a b o ra to ry  c o n tro lle d  s tu d ie s  on  th e  
m icrofilarial infection o f  S . eurycerca  in the 
W histling Sw an ind ica te  th a t  th is nem atode  
h as a  n o c tu rn a l periodicity . T he larvae are
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fo u n d  to  co n cen tra te  in the  peripheral c ir­
cu la tion  o f  th e  definitive h o st betw een 01 0 0  
hrs and  04 0 0  h rs  (Seegar 1977). I f  a  sim ilar 
periodicity  o f th e  larvae occu rs  in th e  M ute 
and  B ew ick’s Sw ans th is w ould  resu lt in a 
low er m icrofilarem ia during  field sam pling  in 
the  d ay  tim e and  increase  the  n u m b er o f  false 
negative results.

T h e  b lood  survey  o f  M ute  an d  B ew ick’s 
S w a n s  in d ic a te d  t h a t  th e  n u m b e r  o f  
m icro fila riae /0 - 1 ml b lood  w as low when 
c o m p a re d  to  th e  in fec tio n  in W h is tlin g  
Sw ans. T h e  average m icrofilarem ia o f  S. 
eurycerca  fo r 138 pa rasitized  W histling 
Sw ans w as 33 /0 -1  ml b lood  (Seegar 1977). 
T he average m icrofilarem ias o f th e  M ute  and 
Bew ick’s Sw ans w as 7 an d  16/0-1 ml, 
respectively. T he m icrofilarem ias o f  three  
Bew ick’s Sw ans re trap p ed  in th e  second 
c a tch  h ad  all decreased . O ne b ird  tested  
negative for the  infection on  th e  second 
exam ination  bu t w as de term ined  to  have a 
very  low m icrofilarem ia after a  p e rsistan t 
search  o f  the  b lood  sam ple. T herefo re , it is 
likely th a t  som e sw ans w hich tes ted  negative 
for h eartw o rm  h ad  a  very  low  m icrofilarem ia 
no t detected  by  th e  w et m oun t test.

T he 17% prevalence o f  S . eurycerca  in 
426 M ute Sw ans closely ap prox im ates the 
20%  prevalence found  in  795 W histling 
S w an s (S e e g a r 1 9 7 9a). M u te  S w an s  in ­
tro d u ced  to  th e  C h esapeake  B ay, M ary land , 
have been rou tinely  surveyed  fo r filariasis 
and  2 sw ans o f  140 b irds sam pled  by  our 
p a ra s i to lo g y  la b o ra to ry ,  J o h n s  H o p k in s  
U niversity , w ere parasitized  by  S . eurycerca. 
T w o o f  five M ute  Sw ans c ap tu red  on  the 
B lack Sea, U S SR , w ere found  to  be infested 
w ith the  louse T. a n serin u m , w hich  w ere in­
fe c ted  w ith  d e v e lo p m en ta l s ta g e s  o f  S . 
eurycerca  (Seegar e t al. 1976).

T he prevalence o f  h eartw o rm  in B ew ick’s 
Sw ans exam ined a t Slim bridge w as dete r­
m ined to  be 3-7% . R izh ikov  (1959) reported  
4 o f  6 sw ans from  the  Y aku tsk  area , U S SR , 
infected w ith S . eurycerca.

T he sh o rt m icrofilariae recovered  from  a 
juvenile  Bew ick’s Sw an is very  sim ilar in 
m orphology  to  Sp lendido filaria  fa llise n s is  
(A nderson  1954). A du lt specim ens o f  this 
species have been recovered  fro m  Bew ick’s 
Sw ans au topsied  a t the  W ildfow l T ru st 
(S co tt et al. 1972) Sim ilar m icrofilariae have 
been recovered  from  7 juven ile  W histling

Sw ans a lthough  no  adu lt n em atodes were 
available from  these  b irds fo r specific iden­
tification  (Seegar 1977). T h e  prevalence of 
th is sh o rt m icrofilariae in b o th  W histling and 
Bew ick’s Sw an w as 0 -8%  (7 /7 9 5 ) and 0-6%  
(1 /1 6 4 ), respectively.

A lthough  there  does no t seem  to  be  a high 
m orta lity  a sso c ia ted  w ith th e  infection in 
W histling Sw ans som e m orb id ity  m ay  occur. 
W h is tlin g  S w an s fo u n d  p a ra s i t iz e d  by 
heartw o rm  w ere significantly lighter in body  
weight th an  n o n p arasitized  b ird s o f  the  sam e 
sex and  age group  (Seegar 1977). T he results 
o f  the  heartw o rm  survey on  M ute Sw ans in 
so u thern  E ng land  ind icate  th a t  S . eurycerca  
is a  com m on  parasite  in th is host. Excellent 
o p p ortun ities now  exist to  exam ine the 
affects o f  heartw o rm  on m orb id ity  and  m o r­
tality  in these local po p u latio n s o f  M ute  
Sw ans, m any  o f  w hich are  p resen tly  under 
close observation  b y  o rn itho log ists.

A cknow ledgem ents

I would like to acknowledge the general support 
of the project afforded by Sir Peter Scott and 
Professor G. V. T. Matthews. I am grateful to 
Malcolm Ogilvie. Myrfyn Owen, Colin Campbell, 
Karl Lane, Philip Bacon, John Fair and Bert 
Coleman for the capture of swans and geese; to 
Mary Evans for information on Bewick’s Swans 
histories and weights; to Martin Brown, Philip 
Bacon and Donna Seegar for helping in taking 
samples. Special thanks are given to the entire 
staff of the Wildfowl Trust for the very warm 
friendship extended to the author and his family 
during tenure o f a N orth  A tlantic Treaty 
O rg an isa tio n  p o st-d o c to ra l Fellow ship  at 
Slimbridge.

S u m m ary

During the year, 1977, 426 Mute Swans Cygnus 
olor and 164 Bewick’s Swans C. columbianus 
bewickii, were surveyed for microfilariae by blood 
test. Mute Swans were captured by hand from 
three locations in England and 73 (17%) had the 
heartworm Sarconema eurycerca. Six Bewick’s 
Swans (3-6%) caught at the Wildfowl Trust, Slim­
bridge, were determined to have heartworm and 
one juvenile swan was infected with a short 
microfilaria. No microfilariae were found in 148 
Barnacle Geese Branta leucopsis rocket-netted at 
the Wildfowl Trust, Caerlaverock, Scotland.
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