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q ABSTRACT
- One hundred and for‘:y~e1ght ducks (87, Anas ciecca
Lmnaeus 1 Anas dlscors Llnnaeus) :ollected from three

localities inm easterﬂ Ca‘n,ada were examined for parasites.

chty five per cent of the A. creceawere: mfected; R

twenty three parasne spec;es bemg represented * Fout 'a,re

new -host records and six are new records, for 4. erecda in

North A'merica. One hundted per cent’of the A. discors

" were infected; twenty one paras;te spemes bemg Irepresented,

including elght new‘host records.

¥ : + The number and percentage of each -sex and age group

of both host species 1n£1cied,_and mean and range of— paﬁ\sz{e————

numbers per; infected bird is given, Para§1te specles are

+ discussed w1th regatd tq 1nc1dcnce and-intcnsuy of e

mfectmn; lo:atxon,, uf-parasxtes w1th‘1n host, host records, X ! —_
authorities used in specific determimation and minor = A
vqriati.ons, if any," from previous‘descriptl:ims. Infection‘s'
in the, two hosts dre compared and differen‘ces,‘ if any, "are

discussed. ’ fy . . . o




e Sy, .(JACKNOWLEDGEMENTS R

. The author wis}ies to express §incefe gr.:at'itude to
. his supervz‘sor, Dr, William Threlfall for valuable
professmnal asslstance and §uppott throughout the course.
of the Study. ‘ ET L B &

I am also mdebted to Dr,_Gordon F. Bennett for
helpéu C!‘lthlSmS “and adv;cm - :
) Thanks and appreclanon are extended to Dr. Wlllwm '
R. Whitman and Mr. Alan D, Smith for constant ﬁuragement,
ccllectmn of specimens and provision of.laboratory
“facilities during the &unmers of 1975 and 1974.

I wish to thank Peter Barkhcuse, Wzllwm Barrow,

Ross ‘Hall, Ronald Ho_unsell,v:Bé-rrry Huéhsnn ‘and Gr.egory MacNeill
e e i Ui

with ‘whose he_:'lp :the majority of hast specimens were collected:

Mr. David Paul TMTovided naterial, ffon the Magdalen

Islands.

-, - L, . %
I also wish to thank Edward Andrews for -assistance .

in preparation ‘téechniques’and identification of.a nematode.’
: ,_ Thanks are axtended to Jahn Maunder for readnlg .

,pottmns of the thesls.

T am grateful ‘to the Provwlal Govermnent GE.

Newfoundland and Memorial UanETSlt)’ for the P‘l‘QVlSan of .

funds for this pro]ectA W . . .

ngg B I thank Mrs. P.- Bennett for typing the thesis. A




<9

ABSTRACT

.ACKNbWLEDGEMENTS

LIST OF TABLES . . .. . ..

LIST OF FIGURES .

_INTRODUCTION _ ..
 MATERTALS. AND METHODS .
RESULTS AND. DISCUSSEON

, Trematoda . . . .

Nematoda -~ ...". ,

Acanthocéphala . .
5 L

Cestoda .

M lloiwha_ga
GENERAL DISCUSSION ~
SUMMARY . L L L. L.
LITERATURE CITED, . .

4

50
54

“56




. LIST OF TABLES o

' DETAILS OF TREMATDDE INFECTIONS'; (EXCLUDING L
ECHINOSTOMA REVOLUTUM AND ECHINOPAEYPHIUM ]
. REL‘URVATIIM) IN 4. CBECCA. A & 9

¥ s 0 3 2., :DETALLS OF TREMATODE INFECTIONS (EXC!UDING
& 4 % + ECHINOSTOMA REVOLUTUM AND ECHINOPARYPHIUM _
RE‘CIIRVATUM) IN 4. DISL‘DRS e e e e e 10

. DETAILS OF IN}‘ECTION OF A. CRECCA AND
. DISCDRS WITH APATEMDN GRAL‘ILIS et e

- a, MEASUREMEN'[S OF APATEMDN GRAC‘ILIS (RUDOLPHI i
. % ". 1819) Szidat 1928 FROM'A. CRECCA AND A: DISCORS
i ) L CSMPARED WITH THGSE OF OTHER WORKTRS PP

+ 5. MEASUREMENTS .OF NOTOCOTYLUS ATTENUATUS . *
‘', y RECOVERED FROM 4: CRECCA AND A. DISCORS DURING .

THE PRESENT STUDY COMPARED WITH THOSE OF |

J MEASUREMENTS OF 7 MATURE SPECIMENS OF -
- = . ' .HYPODERAEUM CONOIDEUM (BLOCH.1782) DIETZ.1909
e RECOVERED DURING THE PRESENT STUDY COMPARED -
* + TWITH THOSE OF BEVERLY-BURTON:(1961) . . . . . . 22

7. MEASUREMENTS: OF TRICHOBILHARIIA QUERQUEDULAE- 4
OBTAINED-DURING THE PRESENT STUDY COMPARED
~WITH PSEUDOBILHARZIELLA QUERQUEDULAE OF MCLEOD

(1937) "AND TRICHUBILHARZIA PHYSELLAE OF MCMULLEN
28

'ANDBEAVER[1942).

Gy & . 8. 'DETAILS OF ECHINOSTOME lNFECTIONS IN 4. CRECCA
g ANDA.DISCORS...............31

"oy .09 LINEA‘ DISTRIBUTION OF ECHINOSTOMES (ECHINOSTOMA
RE‘VDLUT”M AND ECHINOPARYPHIUM RECURVATUM) IN

10. MEASUREMENTS OF MATURE SPECIMENS OF ECHINL)STOMA
REVOLUTUM AND ECHINOPARYPHIUM RECURVATUM
- OBTAINED FROM BOTH HOSTS 'DURING THE PRESENT
STUD T

" .. 34
L 11, DETAILS OF"NEMATODE INFE(;’TI‘ONS IN A.\QVEdCA . . 35°

i . ‘ - DIGESTIVE TRACT OF 4. CRECCA AND A. DISCORS . . 32 -

L “.' BEVERLY-BURTON (1961) . . . « « ., » « . o« o .. 18 o0 =



“ 3 T s . PAGE-
" v

DET‘ML§ OF NEM'ATonE mr—si:'rions IN 4. DI.S‘L‘DRS v G

Vl}., H.EASUREMENTS OF MALE AMIDDSIONIIM AcuTUM

& . (LUNDAHL, 1848) SEURAT, 1918 OBTAINED FROM - - . -
- - -A. CRECCA. AND 4. nlscans DURING THE PRESENT .
,STUDY.'......v.,. wi & s BT

14. MEASUREMENTS OF FEMALE — AcuTUM ,'~ 5 7
. - OBTAINED -FROM A. CRECCA 'AND A. DISCORS
- - DURING THE PRESENT STUDY .- .- . . -

38"
i 15.- MEASUREMENTS OF MALE AND FEMALE EPONIDIOSTOMUM .
e UNCINATUM OBTAINED FROM 4. msmms DHRING 11{;5; s
+*  PRESENT STUDY . . . . 41
o 6. ' MEASUREMENTS. OF MALE AND FEMALB TETRAMERES X o B
¥ RYJTKDVI ‘KHUAN' SHEN- 1, 1961 OBTAINED. DURING, T
THE PRESENT STUDY o . < ape oo o o & o umes s 144 0 0 .
17. - DETAILS OF INFECT'!ON OF coﬂnosom CONSTRICTUM . * * . &
_IN A. CRECCA AND 4. DISCORS . . . . . %, 146
% & {18, MEASUREMENTS OF MATURE MALE AND EEMALE- ~- ! S e
- .CORYNOSOMA CONSTRICTUM om‘;}msu FROM 4. CRECCA * LB
AND 4. DISCORS .. . s -
U : \) '.
o o 5 _ \ g
g ! & . :
2 ) o S
H ¥ .
* o * -
i e ey
A &
i
- - % L2 ’ -



preuRE " | .
! J I " .
Lz 1. Location of. Tintamarre’National Wildlife - o &
< o % ¥ Area and Missaquash Marsh (after Whitman, ¢
i 1974) W R AN .

I
p & .
5 <
-
y
“ .
2
i 3
. T
| -
, i i
X B




£

1 Malne,. It winters from Br1t1sh Columb1a and. Newfoundland : 4

R s
e + mmp’nucnou e ) %

The Green- wxnged Teal (Anas creaca Linnaeus) and .
Blue wmged Teal (Anas ‘dﬁsfors Llnnaeus), closely related
and sympatnc over a’lar, eMpart of- their ranges, are common v
waterfowl. sﬂecms in North Amenca‘ —The w1de1y distributed
4. crecea mests fromyAlaska east to ‘Newfoundland and from
the narthern tree lmﬁt"south to central California and ) .' <
south to Venezuei Adoisan‘et al., 1967). 4. discors breeds
from the Yukan throughout squt{lern Canada-to southwestern .
Newfdund1and and south’ds far as North Carolina and 5 B

California. ' It winters from the soitherd United States;: *

T sont sam:h to Ecuador and Braz1l (Godfrey, 1966).°

‘e to ,the economic. and. aesthetic value of waterfowl

i

" % many; aspects of their biology hawe been' studied, ,1nclud1ng

tbelr helminth fauna. -Anatid helmlrths have been ‘investi-
gated by workers in many parts of the world .and the 4
: pubhshed llterature 15 extensive. Lapage (1961) and
_"McDonald (1969] have provlded host-parasite and. parasxte hosn
lists respectlvely and hnth réviews include a b1bhography.
Only the lzteraturé directly pﬁrtment to this study was
ﬂme& '
- Although wcrks deallng spec:flcally with the
p;frasltes of 4. .crecca and A. n“tscam are 11m1ted in m{mber,

several papers contgxnlng quantxta‘tlvs data have been




. . . o ) . X ! 2 . i
published on the helminths of various anatids: in North' =+ N
-+ .America. Bishop (1971] and Blshop and Threlfall (1974)

studwd the helminth’ fauna of the Common E:der [Somabar-ba :

moZZisszma (Linnaeus)) in Newfoundland and Lab,rad‘or. Buscher
- (1965a; 1965b)..réported on the seasonal dynamics of the <
intestinal hélminth fauna {f “the Pintail (Anas acuta N .
Linnaeus?) , Gadwall (Anas strepsmz Llnnaeus) and Northern- b A
Shoveler (4nas olypeata (Linnaeus)) and yater (uscher, Rt
1966) examined the 1ntest1nal helmmths of a populatmn of

4. ‘discors -on ‘their breeding grounds. /Cannon (1939) reported -

on the trt‘ematﬁﬂes of dudks, and geese taken in eastern, Canada.
Co'nmfell ana"Cowan (196?) invg_stigate’d the ﬁélminth fauna
of the Canva_sbac’k [A'gf‘t}{ya uulisineriu ‘(Wilson))_ wh‘ile Ce A F
—Grichton-and-Welch(1971) examined the helminth parasites of k
the Mallard (Am;;a platyrhynchos Linnae\:\s) and the Pintail. :
Guwkt (1938) studied “the seasonal abundance of helmlnths from
_12 spccxes of guc'ks but separate tteaxment was not afforded
tv each anat]d specles m calculatxng percentages of 'v-
e 'infection as 'jthere is practu:nlly no evidence of_hgst. i
7 ipecificity! Graham (1966) studied the ecology of helminths
"in breeding populatiens of Lesser ‘Scaup (4ythya affiniwl
" .(Byton)) and Ruddy Ducks (Owyura jamatcensis (Gmelin)). ,
McLaughlin (1970) invest:x_g:ited ,t’he" cestode fauna of several‘ R "
-+ waterfowl species in New Brunswick fhile Mclaughlin and Burt - "
s (l973) studied seasonal qhangé; in t};e cestode fauna of the’ v -
“Black-Dyck (4nas ribripes Brewster). ' T
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M‘ATEI{IA'LS A'ND"METHODS SRR -

o e viscera of 148 ducks (87 4. crecca; 614, diséprs) -
¥, Wy were “collebted during August- actohe,r, 1972-and” 1973, The

majority (133) of. the specinens (75 4, orecca} 584, ducom)

» . % " were obtamed as band)ng casualtles or from hunters at Tex

1 % » 5

! Q B blologlcal check stat:ons on the Tintamarre Nat1onal ledlee L
;¥ . % Area and M1ssaquash Marsh in the Nova Scnt1a New Brunswu:k ¥ e

‘border region (Fig: 1).. Fxfteen specnnens, (12 A‘ oreeca’

s 3 A discors) were colldied on the Magdalen _Islands

Both* spec1es were aged’ and sexed by cloacal exammatmn .

B ' Tl(ortrlght 1962) and/or’ characte‘rs of thé plumage (Carney,

. 1964). Three age clajes were recogmzed-"l (l) local-fa ' . =
/ y

1our1ry—hatched bird; urT‘bTe 5 TlyT () fAmature--a young S

o b1rd capable of flight but taken durlng the same calendar )’ear

e as hacchmg, and (3) adult~~a bird- taken during 14‘.5 second ca1endar

s . year . gf life or iater. .:.-' 5 g prge

. A% mater)al collected was frozen and exammed whe |

e time permlttcdl Internal organs exam1ne& 1ncluded esophagus, L !
I proyentriculus, g1zza‘z‘ﬂ duodenum small mtestme, large : K

; intestine, caeca , cloaca, Burs,a‘of Fabricius,” liver; _ “
"3 ‘,.,. ‘:kidn‘éys, spleen, pancr'eas, heart, lungs,’ and gall bl"‘adder.
' All organs were_isolated in individual Petridishes and. ' - ..

i 0w, checked separately for parasues. The 11ver, kldneys, spléen

and* pancreas were exammed‘ macroscoplcallf and through the«

use, of tissue smears. Exam)natlon of these organs was .. 5



- e hs . Figure 1"

* Location of Tintamarre National Witdlife Area
. aqgvMi‘ggaqugsh Marsh (after Whitman,! 1974) -
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‘discontinued after 50 sets Tevealed no )ﬁetazo(an parasites.,
The small-intestix‘\e was divided into three sectidm (S‘l
S2 and 83) of equal Iength to determine-linear d1str1but10n

of helmmths occurring in this maJor portmn of the

ahmentary canal. ° ) .
" The duodenum, the’three sections of the s}na]}

1ntest1ne, the lafge intestine and the ‘caeca were slit

longltuchnally. All conten:s were seraped into‘a 149 mlcronv

sleve and washea‘ into a Petri dish for exammatlon withea
bmoculaf microscope (Nikon #67774; §-40X). The kzeratmous'
hmng of the g1zzard was removed to expcse’any concealed ,
par351tes. When whole birds “wexe ava113b}e, the nasal
sinuses-and external l;oc_l)" su‘l:fac,es'{were also checkfd for,

. ‘'parasites.

. . ’ In»all cases. an attempt was made to obtain an

v cn:urate count of the parasite population. When the . ,g
'parasxte burden was less than 100 for any particular .
helminth ‘spscies, specimens were counted individually. In
mstances where the paraslte numbers exceeded 100, ‘the E

pupulatl&)n'51ze was estlmated. A g‘rld of one centxmeter =

square 'blocks’ | was pxaced beneath a Petri dish of known area .

Wthh contamed paras1tes. An average number, obtalned from
counts .of 5 random blocks was ‘used to calculate the total

parasite numbers. B .

o Cestodes and trematodes were preserved in 70%

ethanol, stained w1th Mayer s HC1 carmine or Semlchpn s
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Acetic Carmine, cleared with xylene and mounted in Canada

Baléam‘or Permount. Nematndes were preserved [in 70%

" glycerlne alcohol, cleared in hot lactophenol and mountted

Jn glycenne jelly:or- placed directly in Rubm s Fluid
which serves both as a clearing agent and 2 mountant.
“ Acanthocephalans were fixed in Demke s Solutlon and mounted
directly in Rubin's Fluid as were all speclmens of Mallaphagu
which 'had been fixed and stored in 70% ethanol. The fech-
niques and proceduros Lged in the fixing, staining, and |
mounting of alli iparasites were descnbed by APdrews (1974)
Blood smears’ were)uade, when possible, usmg blood
! taken d)rectly from the heart of the birds. Bennett et :11._.
(1974,~1n press), réport on the analysis of these smears.
Since wholq hcsg specimens were not always avzulable
-and cestodes' were not identified to species, Mallophaga and
ICestnda‘wef‘e not included in c’siculation of the mean and
range .of species composition of parasites.
infections are recotded as incid;nce (i.e. per cent
of ducks infected) and ‘ir,n:ensity (i.e. average number of' o
helminths per 'infected duck). Data was analysed usxng
standard stansncal tests (Chi-square; t- test) -
~All measurements.“arg glven in mxcrons unless other- 5

mxse»specxfxed. 5 . 4w '



A : . RESULTS. AND DISCUSSION . {

# Twenty four specms of parasites -(excluding Cestoda)
‘s were recovered from the two hcst species during the’ present
study. Among those  collected.were 14 specxgs of Trematoda
B (13 genera), 6 <_)f Neima toda (6 gener‘a), 1 of Acanthocephala
- “and 3 of Mallophaga (3 genera). Bighty-three (953) of the
4 erecca were infected and. 20 hellminthnspeciés were
collected from this -hbét (_x",angp 1-7; mean 2 per infected
bird). Sixty%me (100%) of the a diseoms were infected
with representatives of 18 helminth species- (range 1-8;

2 mean 2 per infected bird).

Trematoda = " .

K@’ 5 . Fourteen trematode species (Tabla 1) were collected
from the 4. erececa (range 1_-6, mean 1. per infected bird)
and 11.(Table 2) were collected: from 4. diseors (range L-5,

mean 2 per, infected bird), "

wn Apatemo(z gracifia (Rudolphi, 1819) Szidat, 1928. &.

Specul\ens of this species were recovered from 35 [Table 1)

s A. erecea (range 1-320; mean 35 per infected blrd) and 36
i (fable 2) A. discors (range 1-256; mean 40 per infetted'bifj).
B «The 1nc1dence of 1nfect10n was similar in the two hosts
: Y p l> 0.05) and d1d,nut dlffer with age, and sex. The
' 1nten51ty o£ 1nfect‘10n was also smular in the 'two host

o

_ species (p >h0.05). & PR



s TABLE 1
DETAILS OF, TREMATODE INFECTIONS'- (E(CLUDING ECHINOSTOMA REVOLUTUM AND ECHINOSTOMA REEURVATUM) IN 4. CRECCA
\ o 3 BE By
S . £ ' 2% o
o8| o] Sa (8 Sk |5 | Tx] o - 83| E
3 B SRR, | SYSE| 8% By S8 8%
L se |85 Y% BE|E. | BN (3| 5elBE| S RS
2 EREHEE R R A N LA T ATl
8% |38 3818 5818 28| 88| 8% (3838
58 [S3IBE| 2819 BS1B8| Bl o EslfleE
S8 |83|85| S% |SE| 89|58 | 88| 3% RGBS RE
5 (%) birds infected 28)| - | -T4ce)|2a8)| 1@ | - | - [t @] - -
-lge l_zange of . parasite nos. 3N 4-15 | -1 - |1-4 |5-40| 32 - T = - - |-
* 7|8 F |Mean no. .parasites/infected bird|10 -3 23| 32 | - | - j1 3 =) -
= |Total no. parasites 19 | -+ - 7 45 | 32 E I b -
1o o [No- (%) birds infected 5(s6)| - | - | 222)].- < o - janraypian| - |1an
5 o |Range| of parasite nos 2-320( - | - | 3- - - -1 1 2 - T
2% }m parasltes/mfected bird 87 - -4 - - -t 1 2 -1
= Total no. parasites . F o T N e 1 - - -n -2 v -1
¢ {@ |No..(%)-birds infected 408y - | - [ BGL @] 14). (14| - - - - [2(8)
g'g Ranigé of parasite nos.. -198| - - | 1-36 51 | 882 |1 - - - - {1-3
‘gg Mean no. parasites/infected bird] 53} - | - |11 51 |.882 1 - - - -2
[E=Total no. parasites - _531 | - | - (88 51|82 (1 | - - - - 14
o[No.” (%) birds infected T 173 [1(3Y{L03) [13(13) {2(5) | 4@0) |13 |1(3), | -7 |2(5) [1(3)[3€8)
Eé’ Range of parasite nos. 1-77 |1 2 1-2916-23|3-1675{1 " | Y| - " [1-9 " |6 1-2
E&; Mean no. parasites/infected b)rd 13 |1 2o 7.7 {20 409- |1 1 = 18 6 1
E ™ |Total no. parasites - 220 1 |2 (85 397, (2199 |1 |1 - - f10 f6 (4
_, |Totdl No. (%) birds infected " [35(40M1(D)[1(1)[27(EN[5(6) | 617) [2@)[2(2) [2(2) | 3(3) 1(1) 6(7)
'y |Renge of parasite nos. 1-320|t {2 | 1-36.[5-51 |3-1675|1 (1 1 1-9 1-3 |
& IMean no.. parasites/infected bird| 35 (1 * |2 7 27 519 11 s 11 4 6‘ 1
Total no. parasites recovered 1231 |1 2 193 135. (3113 |2 2 2 12 6 8

il ﬂr)v‘:ludes' 1 bird of unknown age and _Sex. *New host record. . *New record for-4. crecca in N. America.

g




. ) . 2
& g™ A
. T mmEz oL o ey
'DETAILS OF TREJA’IUIE INFECTIONS (FJ(CLUDI‘E SCEINOSTOHA AND ECH. TUM )_IN A. DISCORS
5 % b g 3 |9 =
L ‘5 % ] 3 _g % ) 8.
MENEE MR mE IE
AR AR AR AN R R LR i}
= 5348|838 %% 3 £81 3
% 38| 38| S8 &5 B3| %% 83| w8l
) SR o3 | oY |gh| 83| S8 | B8 | B[R
- Iro. ) of-birds mfectod e - 2enlaen| - 1689 4 J16m| -
Adult [Range of parasite no: - - 5-46 (14 = 3« - 3 . 4
“Male » |Mean no. perasnes/mfe‘cted bird - - . |14 - 3 - R
. Total no. parasites = = 15 14 = 4.3 - 3 -
No. (3) of birds infected . 3001 - f1an|. - - lwan| < 360 -
Adult |Range of parasite nos 1-120[ - |49 &l = -1 -
‘Femdle -|Mean no. pmsxtes/infected bud’ 54 - |49 N - |8 o~ - S -
Total no. parasites ® 161| - - [49 ° - - |8 - |10, -
. - [No.. (3) of binds infected " ses) - =100 | - (1(5) | 3(15)(2(10) | 6(30)| 1(5)
Immature |Range of parasite nos. 1-201) " - 1-50 - |23, | z2911 1-5 23
Male .|Mean no. pms:tes/mfected bird 51 - |16 B T 5 8 S 3 223,
Total no. parasites . 664 - |64 - |23 34 2 17 23
. . . [No. (%) of birds infected © T 18(72)) - - [14(56) | 1(4) = 3(12)|1(4) (13(52) S
Immature, [Range of parasite nos. 1-256 - 1-114|15 - 127 1 1-7 -
‘| Female |Mean no. parasites/infected bird 34 - |20 15 - lis. 3 -k
- |Total no. parasites 617 - {277 |15 S C O 41 -
No.- (%) of birds infected : - s hen | - |-
Local . |Range of parasite nos. % - |32 L =
Male Mean no. parasites/ infected bird - - |32 - - -
_ |Total no. parasites - = 3; - - -

L2

© 0T
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- TABLE 2 (CONTINUED)

3 - -
g b B % E 2 ) 3
b 2 & S| -1 e n @ 7
* SR B (R SRR SE: e
- by 3
Se R RN IR IR IEL: 1
~ 5| 83 E g :

s BRI 3| &

{Total-No. (%) birds infected, *136(59 1(2) (30(49) 2(3) | 1(2) | 9(15)| 3(5) |23(38)| 1(2)

Total ~|Range of.parasite mos. - 1-286 |- 2 1-1147[14-15 | 23" | 1-29 | 1 1-7 23

. N Medn no. ‘parasites/infected bird N ed0:f 2 18 15 23. 13 | 1. 3 23
" |Total no. parasites”recovered 1442 | 2 " S 549 29 ‘_13 116 | 3 7 23

+Includes’ 2 birds o€ unknown age and sex. ~  *New host Tecord. |




i, 4
? e majority of specimens were cellected from th
"dubdenum,’ SI, and 52 but. also gccurred in decreasing numb
~‘in $3, the 1ﬂrge intestine and the ‘Caecaé (Table 3).

McDonald (1969) cites the duodenum andu;nterlor portion of

the small 1'testxne as’ the preferred hahltat of this
parasite.

the coelom and- air “sacs, probably having moved to thesé

' ;
locations through gunshot perforatfons of the digestive
* tract.

A common and widely dxstrlbuted parasite,’

(vide
McDonald, 1969b), 4; gracilis was'first reported in castexn

_ Canada frmn»the American Goldeneye (Bucéphala clangula
(Linnaevsd), by Cannon (1939) Wb @id et present quanti-
tative data buzﬁmerely stated .that "a conbidetables inFass
tat;cn of these strlgélds occurred in the small intestine .

Beverly- Burton (1972) noted an 1nc1dence of 14: 3% and range

of 1nten51ty of 0-72 for thxs tremstode collected from 4.

| ecrecea 1n England. Both values arevconsuierabl-y lower than
{ : & :

I those obtained duringﬁthe present study (Table 1, 2)

Measurements. and morphological characters (;ab1e 4)

\campare favourably with' those of Dubols (1962?) and Beveriy-
\Burton (1961). .
\ i ;

This patssi?e'has\been rteported to be-associated

ith mortality in domeitic geese (Trofimov, 1962; vide
M?ﬁonaid 1969). No_ apparent pathologicdel effects were'
observed ‘in the present study.

s

Occaslonaily, Ehese helm1nth$ were rncovercd from
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- 4 * TABLE 3 s
: . - DETAILS, OF INFECTION OF A. CRECCA AND 5
. " A._ DISCORS|WITH APATEMON GRACILIS '
| 3 4. crecca o ] A. discors
No." " | %of .| MNo. $of |
3 3 = 4 ﬁar_asites total. |parasites| total L4
. 338 75, 195 - 13
. |snall intestine, §1 228 18.6 690 47.5
Snall intestine, S2 50 | 365 | €327 |-25 ¢
Small intestine, S3 - 18, 1.5, 144 1
" |1arge intestine 17 : - 8 0.5
’ Caecae - - 1 i 2 0.1
e Other 179, | 14.8 9% 6.5
i Total. @ 1z | 2000 [ 1482 " 100
. * d ’. :
s .
v P
& ) ]
g0 B L
. , :
E 7 9
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- TABLE 4

i

MEASUREMEN[‘S OF APATEMON CRACILIS. (RUDOLPHI,. 1819)
SZIDAT 1928 FROM A. CRECCA AND A. DISGORS
COMPARED WITH THOSE OF OTHER WORKERS

Present Study Beverly-Burton| Dubois
4. crecca  |A. discors (1961) .'1968
) x Mean }iimge_ Mean | Range Range liange
Ebrebody, length 566 |459-"694| 447387-510| . 380 - 610  |400- 720
[oovwidth'o | 432(232- 796| 360|306-398| 210'- 400  {340- S40].
Hindbody;llength 1100(846-1530| 835(754-989| 680 -1010 ~ [930-1800| "
" width | 479|336 846| 368|337-387| 190 - 560° |430- 600|
H/Ee 1.9|1.5- 2.3| 1.9136-2.1| 1.23 - 1.8~ |1.9- 3.0
Oral sucker,_length 118 93- 170| 92| 86-100 - ' 110- 180
"W width | 111 90- 163| 93| 85-103 - 80- 140
w0 diameter| - | - - - 190 - 40 =
Ventral fsucker, A ‘
" length'.| 140|108- 212| 100(105-115| - - 180-255
"m yidth | 135[110- 212 102[105-115 - 0 "|10-245
oo v diameter| = | - | - | - | “Bo-160 | -
Egg length | 105| 97- 115| 107|100-115| 101 - 126 ° | 90-115 |}
width 66| 63 73| 65| 60- 78| 61 - 75 | 60- 80

"Leﬁgth of hindbody divided by length of ‘foreb6d\y‘.




ol L ','V ’ . % E . “." ' " 15"
. Cotylurus platycephalus (Hughes, 1928) Dubois, 1948.
" Both the.incidence and intensity of infection-with this-
st":r‘ige'id were quite low. Only two birds, an immature
£enidle 4. ovecen and o Tocal male 4. -discors were infected,
‘harbéring 1 and szpecimens respectively. All three
trematodcs were collected from the Bursa of Fabricius, a

K : ; : 1ympho= eplthellal organ occurrxng in young ducks (8 months .

or -younger) . 'A .
« This i)aras1tc has not prevlously been recorded frum ‘-
; veither host, bemg normally found in lanform blrds. w ¥
-~ Interestingly, the single infected 4. d-pscars was a local
tﬁus suggesting an available'intermediate host y(iéhin ¢ ¢
‘pr’aximity of the covllvection site. 1 :
d " Van Haitsma (1950;'Dide Dubois, 1968) successfully
infected a freshwater snail, (Lymn‘aéa amarg‘inata"Sovierb»y) ‘
. nwi’th’ miracidia of this-species while Olivier.a‘nd Cort _
.+ (1942; vide Dubois, 1968) lotated metacercaria encysted on
i %n : Yellow PerC,’h‘ (Perca flavescens Mitchill). Whitman (1§74)
* reported on the| population of Ljmnaea sp.- and also =
(Whitman, pers.. comm.) confirmed . the presem::e.cf Yeél. ow«.
“Perch at the collection site, Since the Herring Gull
(Larus argentatus Pontopiddon)'and Great Black—backed' Gull
.are frequent visitors to thF collectlon slte it 15 qu;te

- concelvable that C. pZatycephalus was introduced v1a these

i ‘ [ hosts. |
Measurements “and’ ma;phological‘ characiexs of

VA :



. 5 . o .
spe'eime-ns" obtained during the present study agree with
those of Dubois (1968). The measurements of a single

§pac1men from A, dzecars ate as fnllows. forebody, length

1 43 mh, w1dth 1.82 mm; hindbody, 1ength 3.162 mm, width

L 22mm forebody/hlndbody ratio 2.2; eg.g,llength, A2z, °

“width 75. < 2 . <

) Cotylurus, cornutus (Rudoiﬁni, '1808) -Szidat, 1928. -+ - *
Only. two specimens of this species were recovered, both L
from' S1 of the sia1} intestine of an unmature female 4. g e
’ erecca *(Table l) Altho}lgh -Mcbonald (19691)) listed. this

strigeid. as"a common and characteristic }Ee}’nvinth ofi Ta F o

waterfowl, an extensive literature search revealed no % o

évidence of thlS parasite havmg prekusly been rscorded . . b

from A. erecca in North Amer1ca. i . S
Anhough qulte similar to Apatemon gracilis the.

present specxes is easily separated by its Subtermlnal' T

genital pcreyand muscular gen,na_l bulb., It is read‘xly (VRN

distinguished from'cét'yzu‘rus" »ﬂabelﬁfama (Faust, 1917)

~ Van Haxtsma 1931. on the bas:ls of body length C. flabelliformts

be:mg conslderably shorter. The measureme,n% of a smgle

specxmen are as follows" fcrebody, len_gch -510, w1dth 459;

hlndbody, length 1020, deth 2853 £orebnody/.hindliody ratio,

TULER: egg, 1en%th 98, wxdth 60." These measurements agreé well !

Wlth those‘ prov1ded by Dubois (1353) -




Notococylus uttenuatua (Rudulphl, 1809) Kossack,
*1911. This specles was cullectcd ‘from 27 (31%) of the A.
ereccq and 30 (49%) of the A. dlﬂ‘c-ox‘s w1th numbers per '
'mfected bird ranging from 1-36 (hean7), and, 1-114. (m€an 18)
e ,,'y réspectively (Table 1, 2). Although the incidence of

infection-was 1ndspendent (p > 0. 05) of age and sex within v

a single host spec’ies, a; s1gn1f1cant d1fference (p.< 0, 05)

de exlst for n\cj'dem:e and 1ncen51ty/)'§ 1nfecr.1on between &

-the two hosts, d;scors showing the -higher value in both f’

e . ¥ B -

cases. . . ¢ . @ o gt
' Speclmens uccurred a‘lmost exclusxv&ly in t‘he S “ %
mtesnnal .caecae. Inftequently, small numbers were % % 3
8" e recovered from the large mtestme -but this’ can probably
; ‘be attrlbuted to.post-mortem mlgratlon. 5 . .
- Buscher (1966) ‘repurted an 1nc1dence of 23% and a
mean ‘intensity. of 13 per ‘infected bird for this parasite
in a }iupulaiion of A. discors on their‘lgre.eding grounds. in
Mariitoba. . Values for the same parameters‘ are higher in - .
70 ‘the present study,, part1cular1y in the oase ‘of- A. dﬂwara. i
Consxderable confusion has been expressed over/the‘
lden_;lty of Notacatylua attenudtus and Notacotylus unbrwatua
(Looss, 1893) Szidat 1935, ‘the two hav:mg often been
e L regarded as synonyms (se\?erly-xaurgon,}ssl)’. Szld?t (1935, ...
vide Beverly-B\jrton., i961) separéted . attemu{atus frc;m N. é
imbricatus ‘aﬁrdi‘fferencgs';n the pattern of the ventral

P, ‘ad};esivé glands, Beverly-Burton 61961) ‘recognized the _two™
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. TABLE S

M'EASUREMENTS OF NOTOCOTYLUS ATTE!VUATI‘/S RECOVERED

" FROM A - CRECCA AND A. DISCORS DURING THE PRESENT

. » STUDY 'COMPARED WITH THOSE OF BEVERLY-BURTON (961
E s, Bl C -

- ;%

Al erecea’ i, .

Beverly-Bux"tan
-*(1961)

% Mesnf Range P:lesn Range o] Range”

Body length = . [3.63mm|2.04-4.81mm2.58m|1,85-3.08mn| 2.01-2.96m

s . |v wiatn - {799 | 591-1050" | 534 |- 479-"724- | ABOTBSO 7. °

: Esophagus length ~ | 155 | 125- 200 | 103 | 60- 150 - -170

Oral sucker; length| 141 100- 160 * ,104”‘ 78- 125, 100-170

i T wiath | s 88-1170 L 121 |* 90- 157 "| 100-220,
«. .+ "|cirnis sac, length|1.14m| 765-1430 4845 | 76s-10di | 750:940 + N

u " width | 122, | -63--143 | 83 | “45- 100 60- 90
‘|Left ‘testié. length| 530 « | 469- 663 338 | 255- 377 | _280b-420° ;
" 3 width | 230 |"160- 275 | 170 | 132- 204" | 110-330,

.y~ [Right testis length| 520 | 510-' 632 | 338 [ 242- 395 | 270-470
4 " v widthe| 233 | 153- 285 | 187 | 132< 220 | 140-330 .
. |ovary. - lengtn| 255 |“200- 316 | 207 | 242- 395 | 11p-340-
LN ~width | 235 | 190~ 265 | 168 | 125-197 | 110-320-
Mehlis'gland length| 131 | 3-200° | 115 | 103-.122 40-260
L oJ v width ] as7 | 1s-z20 | 149 | 112- 2040 | 110-280
T e length| 21 | 20--22 | 20 | 18- .22 | +19- 20
- Soe. 0 cwddth |1 o100 12 | 10 o20- 12' |0 1103
& '} L4 . " ¢ 4 = * — " )
\ - ; ¥ . .
B o i
&, ; 4
. &




forms and suggested that‘several descript4®ns of N.

attenuatus nfay have been based on a m1xture of these two

<% 777 species: O the basis of Szidat's criterion onty one

spec1es, N..attenﬁatue is recognized ‘in, the present« work
w<dn §p1te of the fact that ,SOme meésurements fnll nuts1de
- the range of ,attenuatus-as presented by Beverly Burton -
» . ¥ and are slmllar to those of" N, mbrwatus. However, ‘moét‘

3. ¥ W of theSe d)fferences occur as largei‘ measurements and are

' conhned to specimens from,/l. creéea suggestlng a hust

reattl,cn or mcreased parasn‘.e size assotaated with a

L . small’ér para_s;te‘ burden. Measurements of specmens from
-+ both hosts are compared to those of Beverly-Bufton ‘(1861)

. < . and are presented in Tablg 5. The numbers of ventraf

U e,  althesive §fands ranged frcm 13416 in lateral rows and - 15,

! 1n medxan rows. . s AEy

o *a o Y "

e ... Microphallus primas (Jigerskivld, '1968). This
species ‘was collected from § (6%)°of the A. omgéca ande’

T2 ‘(3%) of the 4. discors, the intemsity of ‘infection

rangmg from 5-51° (mean 27 per mfected blrd) and 14 15

[meaﬂ 15 per¢ infected” bn‘d) requctxvel){A(Table 1, P)s: ¥ All
L)

- specimens were® recovered frem the 1ntestmal caecae,

oM .primz_za_, ho}!nally occurs ‘in’ charadrii form birds
- (vide'WMcDonald, ’19691:) and has not previously been recorded
- . from ;ny members of the Anatini) .It has, however,.been

‘recorded from’ the Comion Eider, Greater’Scaui: .(Ayth}/a ma’r:il‘q
. § -, i .




_(Linnaeus)) and threé specics of Mérgini (vide McDonald,.

1969b) all of which are exposed, by the nature bf their !
murine habits, to meta:e{canac which occur encysted in z
marine decapod and amphxpod :rustnceans. The salt marshes
in' the vxcxnxty of the :ollectzng sates ptohably serve, as
the focus of infection for.this trematode. }
4 Hassirensntsrand movpliological characiers agree
with those given by Deblock and Pearson (1969). The
measurements of 6 mature specimens (mean (range)) srfé as -
follows: -body 1engn} 694 (622-765), width 225 (200-245);
oral, sucker, length 63 ((55-70), width 78 (70-83); ventral
sucker, length 62 (58-63), w¥fth 54 (45-63); ‘prepharynx,
/length 43 (38-45); pharynx, length 39 (38- m}/wm:h 30

(27-37; {seminal vesicle (2 moasured), length 78 (73-83),

" width 34 (30-38); egg, length 17 (16-18), width 10 (8-10).

R Paramonostomum alveatum (Mehlis 1846) Lihe 1909

Representatives of this species were found in 6 4. crecca
(range 3-1675; mean 519 per infected bird) and 2 4. discors
(range 2-149; mean 76 per infected bird) (Table 1, 2)-..

Specimens were collected from the: duodenum and three sections

of, t_he'small intestine but occurred most abundantly. in S2.

P.. alveatum.has been repnrtcd from many spscm; of’
vmterfow] including 4 din spb.,_ 3 Aythya spp., 5 Anserini,
2 Somateriinisand 3 Mergini (vide Mchnald 1969b). However,

it has not prevmusxy been recorded from 4. crecca or




4. discors in North America. . . . .
Stunkard (1967) and Kulachkova (1954, . vide Stunkard :
1967) 1nvest1gated the 1ife cycle of ‘this paras}te and found .
that' cercariae develop in-marine snails and encyst, after.
emergence, on the -surfacé af mariné m&lluscs and c’rustaéeans‘.
In view of this :\t is not surpusung that anatid species
which occupy the llttoral zone of the sea coast are the
" normal hosts of this parasite: Interestingly 6 of the 8.
ducks infected with this trematode in the pkesent. study were .
collected on the Magdalen Islands. '
:Méasurements of specmens from the present study
compare favourably with those g1ven by Stunkard (1967)
The measurements of 6 mature specimens (mean (range)) are
as follows hody, length 591 (510-744), width 358 (295- 387),
joral sucker, dxameter '55 (48- 60);_egg, 1ength 18 (18- 19),
Wldth TH (10-11). - AR J

Hypﬂdzrueum_ conoideum (Bloch, 1782) Dietz, 1909.

Representatives of this helminth were collected from bath‘

. host species. *The intensity of infection was-similar,

" (p-> 0,05) in both hosts but the incidence of infection was
slgruflcantly hlgher (p < 0. 05) in 4. dz.soox‘s (15%) than in
A. crecca (1%). ; ‘

. #. conoideum, listed by McDonald (1969b) as & very

common and characteristic helminth of waterfowl, has been .

reported throughout the Hdlargtic region from at least 5
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MEASU'R.EMENI‘S OF 7 MATURE SPECIM'ENS OF HYPODERAEUM CONOIDEUM
['BIDﬂ-I 1782) -DIETZ, 1909 RECOVERED DURING THE PRESENT
STUDY COMPARED WI’IH THOSE .OF BEVERLY-BURTON (1961)

Present Study. Beverly-Burton
Qo) - .
R Mean Range Range
y Body length| -6.27m | 5. 51-7.34m 6.87-8.74m
. "o Cwidih 907 724-1050° | 800-1090
Oml sucker ; length 165 150~ 183 190- 240
. nCw s width |0 169 148- 103 . 180- 250 _
! |Ventral sucker ' N ) ;
L " " length 604 489- 740 660- 780
) " " width 638 530- 744 550~ 800
o "|pharynx . length 145 125- 162 140- 200
' "0 width 121, 107- 137 _ 100- 140
. ' |Anterdor testis’ e s .
. ) SN length| 639 §10- 765 590~ 910°
" " width 310 <255~ 387 | 160- 510
Posterior testis
" " length 638 561-.856 - 560~ 900°
" ' U ¥ 'width 3047 224-,877 140- 570 -
Ovary " lemgth|. 243 " 155- 316 180- 280
" width | 245 188 326" . ,210- 310
Egg R length 92 88-.. 98 ) ._94- 112
N width " 63 - 58 68 56-, 65
/
ks ) ¥




“orders of birds. . Beverly-Birton (1972),reported this
parasite from A. crecca collected in England, ané Buscher
(1966) r'-ec’overed it ‘from 4.. discors in Maditoba. This
parasite was first re:orded in eastern Canada by Cannon
(1939) 'from the. black duck. .

JThe majority of specimens were recovered from S2

(81%) of the small intestine. Smaller numbers were found

in S3 (6%), S1 (3%) and the large intestine (1%). The

sremaining 9% were found free in the coelom ‘and/or on the

snrfa;:e of visceral nrgans; probab]y having migrated ‘through
gunshot perforations in the m;estlnal wau.

The measurements of mature specm\ens (Table 6)

agree with those glven by l}everly Burton (1961). B

Prqsthagantmue cuneatug (Rudolphl, 1809) Braun, 1901.

This . trematode was recov\ered from both host spec1es but the

' incidence and intensity of infectioh were both quite low

(_Table 1, 2). A slngle specimen was collected from each of
an adult and an immature female 4. ereceaj a total of 4/
spe_cimens were iecovere,d‘ from an im;nai:ure female and two
immature male A. discors. The spel:lmens obta1ned from the
fnmature ducks were found in the Bursa of Fabricius while.
the single Earasite collected from the adult 4.. crecca v‘ms
located in the cloaca.

" % .
P cuneatus,, a trematude which 15 ccsmcpolnan in

dlstrxbutlon (Yamagun, 1971), has been Tecorded from

/
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A. crecca in North ‘America,., ..

T P

representatwes of“st least 11 orders of birds (uuie
Mcnonald 1969b). However, it has not prevlously been

‘reporbted from 4. discors, not has-it been te(;brded from

Measurements of thée present spemmen%X are ‘similar

©to those pmv:ded by Beverly Burtun (1961) although in

* some’ instances _the measurements of the testes were larger.

The, dlfferenues can probably be abtrlbuted to the method

‘of preparation (Ulmer, 1952) since P. cuneatus is quite

large and can be easvil)’zvdistor'ted. L é 0!

. o ¢ b

"P. cineatus'is reported to be’ the c‘au‘sevuf disease
in’'geese (Szidat 1933a, vide McDonald, 1969) but no damage
~was ﬁotéd to &gssoc’iate‘d with this tr_en\_avtode‘du.ring tpe,
present study. ' P 1 s "

' zygocotyle funata’ (diesing, 1836) Stunkerd, 19/16.
Smgle specmens of this spec)es ‘were recovered from the
cae;ae of each of an adulvt male and an adult female 4.
orecoa (Tablé 1). I ’

: Z. lunata is not parucularly host specific, having
been recorded from three orders of blrds as well as the
| class Mammalia (vide McDonald, 1969). Interest;ngly it is
the only paramphistomatid to jbev‘ recorded from w‘aterfowl;
helm‘:‘mthé of this family normally occur in rumi;';ants.

Cannomr ' (1939) first reported this parasxte in eastern: Cénnda

'frnm the Black Duck/and the Domestlc Guose (Anser anger o

¢

+



Linnm collected dn the island of Montreal. . a
The mea‘su‘rements oi; a single specimen compar‘e s

favourably W1th those ngen by Mettr)ck (1959) with the

exception of egg width. Price }(1928, vide Mettrick, 1959),

however, -considered the,egg size to be quite variable, &

often d;fferfulig by 25y in length and. 21w in width.

Mettrick (1959) noted that the small size of the eggs of

his specimens were different frum prevu:ms descrlptlons.

L Mectrlck (1959) reported this ttematode as ‘the

cause of extenslve mortallty 1n a flock of domestlc ducks

(Angs platyrhynchos Llnnaeus) in southern Rhodesxa. The

‘single specmens cdlLected duting the present study - caused

_no apparent d?amage to the host. ®

) oo .t - ~— -

A Peilostomum Sp. - Representativés of this génus were’
recovered ‘from 3 4. ‘ci"ecéz‘x (range, 1-9, medn 3 per, infected -5
bird). Five‘PaiLosg’amr)m spp. have been .repigrted from .

waterfoul, namely P. anserum, Oshinarin® 1961’;‘ P. borealis.’

Ryzhlkov, 1913 P, br-evwallz (Creplin, 1829) Braum, 1902'

P. cygnet Southwell ‘and Kolshner 1937; and P. mamzae Price;

1942. Dnly one of these, namely P. marilae, recorded by
Price (1942) from the Lesser-Scaup, has ever been reported_‘.
from North Amefica.’ P. marilae was later synomynized witli
Grysoma marilae by Byrd, Bogitsh and. Maple (1961) who

recovered this 'sp‘ecies from the Raccoon (Proeyon lotor

" (Linnaeus)). No Psilostomum sp. has prevmusly beén reporced'-

from a dabbl.mg duck




- Desci‘iptions of, 6nly two' species, P. marilaée and
P. brevicolle were available. Measurements of the present

material did not agree with e1ther of thesc The

- measurements of 6 mature specmens (mean (range)) are:

hody length 1190 (918-1448), wldth 400 (357- 438), oral
‘sucker, length 124 (110-1359, width 114 (100 135); pharynx,-
length 109 (90- 1_20), width 103 -(88- ng). esophagus, length

60; ventral sucker), length 169 (153-200], width 192 (163‘~‘

S anterior testis,. length 157 (112- ‘204), width 209 \

(170-244); pcsterlor testis, - length 1.57 (112 204), vm:lth

b‘ZM @75-278); ovary. length 113 (95- 125), width 108 (88-
- '132), cges length 91 (ao gs), mdth 55 (48 sn)

Tx-zchob;lharam quarquedulaa McLeod 1937 The
method of preservatmn of the host (freeung) did not
. ?ermt accurate counts of schistosome populations since
specimen; .entangled in coagulated‘blqod were easily over-
looked and usually of little value. As a result the hosgs
were not exanuned systematlcally for, this group hut whenever
specimens were encountered they were collected. Dne per
»cent of the A. erecca (Table 1) and 38% of the A. duaorn
were infected. Only msles of this species were recovered
» _/ 1' qu.ez‘quadulne was fu-st descnbed by McLeod (1937)_,
as Pael’tdabmlharuslla querquedulae. The val1d1ty of the -
genus Paeudabtlhnz‘xtallfx, "erected’ by EJsmont (1929) largely *

. on the presence @f a gynecoplﬁerhl fold, has been ‘queried by




; McMullen and Beaver (1942) (Table 7)

McMullen and Beavet (1942) whq state: '

EJsmont (1929) established the genus” Pseudcbllharzmella

1argely on' the presence of a gynecophoral canal but

‘a study of the genera in question indicates that this

strutture is.present in both. Consequently Pseudo-

bilharziellg Ejsmont, 1929 becomes a synonym of

TrichobiZharzia Skrjabin and Zakharuw 1920.

Mnré vrecently thesa authors(McMullen and Beaver,

1945) statgd that. P. querquedulae wa's ‘a synonym of 1.
physellae Talbot, 1936. Wu (1'9533 disputed ‘this -contention
and suggested tthat P. querquedulzze he retaingd as a
separate spec1es, Trwhobzlharaw querquezﬁulae (McLeod,
1937).-

that they are congeneric';and McLeod's species .is .accordingly

In his opmxon’: "!There seems little doubt, however,
placed in the genus Tmcholnlharzu as I, quar‘quadulae
(McLeod, 1937)" g p : X ‘

Yamagut1 (1958) follawed the work of McMul).en and
Beaver (1945) but later, (\’amagum, 1971) recugnlzed
‘Pseudobilharziella as d valid 'g_enus on the ground _of
differe_nces‘ pointed out by Ejsmont (1929).

Thé measurements’ of T. querquedulae obtained during
the preseht. study are ‘compared with those of 'T. querquedulae
given by McLeod (1937) and those. of T..physellae given by
. In view of differences-
between r. querquedulae and 7. physellae, the contenuon of
| Wu '(1953) . s accepted and 7. querquedulae is tegarded as’a

) val;d specxes. ) ”




¢ f,m |

MEASUREMENTS OF TRICHOBILHARZIA QUERQUEDULAE OBTAINED DURING THE PRESENT STUDY

“COMPARED WITH LHEARZIELLA OF MCLEOD (1937) AND
TRICHOBILEARZIA PHYSELLAE. OF MCMULLEN AND BEAVER (1942)
Trichobilharzia querquedulae - Pseudobilharaiella | Trichobilharaia
X v querquedulae k physellae
_ * Present study .| Mcleod (1957)  |McMullen & Beaver
. ) _Immature L Adult Adult Adult
Body - ' length| - 4.49-4.,70m(2) | 5.1 (1)‘ 3.7 mm 3.18-5.71
" width 95-125 (7), 112-152(2) i -~ 150" 63-97 .
Oral ‘Sucker. 60-80x42-60(8) 53-70x45-53(2) * 56x64 'S 31-40x38-47
Ventral Sucker 47x78 (6) g ‘53 () 73 (immature) 31-%9x49-51
Distance betwe: ) : . i
oral and - 306-530 from .. 224-275 from ‘274 from 226-370
ventral spcker .| ant end "(12) ‘| ant end (1) anterior end ~ e =
Distance bétween £ e - = . {
ventral sucker and .1020 from * ‘| 780 from 678 from 230-536
gynecophora: -|anteridr end to. _ |anterior end to ,| anterior end to " ¥ %
s : ventral sucker ventral sucker ventral sucker [

s 0




Poilochasmus osyurus (Creplin, 1825)° Lihe, 1909.
Small numbers ’o_f- this. trematode were recovered from the '
large intestine of both host species (Table 1, 2). Six
(7%) of ihe 4. erecea, and one (2%) of the A. discors
harbored- this parasité. )

A similar spec1es, Psilochasmus longtcarmtua.

29

was descrxhed by ‘Skrjabin (1913; vide Beverly- Burtcn 1961)

and was characterized by its long cirrus sac. ‘Stunkard
and Donihue (1931) assigned specimens from'a Long Island

duék (species not given) ‘to P. éayurus and regarded P.‘ "

* Zangwwmtus ad a synonym of P. o:cyurua since the only "

character separating the “two fatms was ‘the d1fference in
the length of the cirrus sac, an extremely variable
character.

, Cannon (I1939) 'repor":;a’d P. longieirratus from the
Black Duck 4nd.Canada Goose (Branta canadensis - (Lmnaeus))
1n eastern Canada but as mdlcated above its status as a
vahd species has been dlsputed. P. ozyurus has mot -
prekusly been reported from 4. discors. It haal been
recovered frour %. .erecea in Europe but this is the fxrst

.
L

rdcnrd of its accurrence in thxq host from North Amer17.

.The caudal spike, stalked acetabulum, and rela,

few eggs are»diagnostic t:ilara_cters of "this genus..

Measurements and morphologlcxl characters of specimens

u.btuned in the present study agrea with those ngen by

Stunkard® and Donlhue (1931) and Beve_rly Burton (1961).
2 “ 5 :

= % " »

vely
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Echn\ostcmes (Echinostnma :reuolutum (Ftollch 1802)»'
Looss, 1899 and Echwaparyphwm recuruatum (yon Lmstow,

1873) Luhe, 1909) The slmllanty of both mature and ®

impature E‘. recurvatum to 1mmature Ef. revolu“tum, compounded

by the presence of large numbers of these pa.‘rasxtes, v oo\

eliminatéd any possibility of accurate assessment of numbeys

of ¢ach Specles‘v Fully mature E. revolutum, readxly

d)stlnguxshed by s1ze were recovered from 70% of each host :

species. A detaxled exammatmn of a random ‘sample of 10 ’
parasites from. each infected bn:{ prqvnd?d.an 1nd1cat10n ’
of the incidence of infection with B. recurvatum (13% of .
the A. erecea and 313 of the 4. “discors). - Since the.

majority of the parasltes m this group were not .assigned

" to any parYxcular genus , hoth species are cons1dered

collecuvely as 'echinostomes"'. .
R . The incidence and mtenslcy of 'infection were
signiflcant_ly-hxgher (p < 0.05) in A. discors (Tabl% 8)
tbém Al crecca. Immature bir;:ls of both host species ‘were
the‘ most heavily 1nfected (Table 8). The duodenum hal“bo_red’
}the 1argest number 'of parasites; with sma].ler numbers
occurrmg in 81, S2, S3, ldrge intgstine and caeca, (Jl'able 9).
Mcgnnald (1869b) lists both.trematodes as very
common, ;l:harac‘teris»tic helminths of waterfowl.  Both are .
cusmopl’glitén in distribution and utilize a wide range of
'ailian and mammalian' hosts, particularly E.- revo lutum whi;h o

has been recovered from man (vidg McDonald, 1969b).



TAME 8 : 5 - .

. ]
E . & © 7
DETAILS OF :ECHINOSTOME INFECTIONS IN T
- A. CRECCA MD A. DISCORS . - P
% 4., erecca|d.discors .
No. (%) birds infected Lo | 208 | 3000,
Adult, | Range-of parasite nos. s 3-4 ©7-70 |
Male Mean mo. parasltes/mfccted bird e T 36 e
Total no. parasites . sisiel 107 ¥ :
X No. . (%) birds infected o | 8 (67) 5(83)
Adﬁlt_ Range of parasite nos. 3 1-19 . 3:183 ) R
Female - | Mean no. ‘parasites/infected bn'd v 6 . 57 " T
' Total no. parasites .37 )84 =
No. (%) birds infected . 9(35) '[15(75)
Immature ‘Range of parasite nos. ' E 1-69 4-1349
Male Mean no. parasites/infected bird |, | - 12 489
Total no. parasites . - 112 7342 .
nE No. (%) birds infected Co 133 [24086) | '
™~ A 5 —
Mfmature | Range “of parasite nos. . 1-25 | 12144 <
3 . "| ‘Femle |'Mean no. parasites/infected bird -8 71 i
% . Total no. parasites ° L 110 11,311 k.
, - | No. (%) birds infetted -] 2(6). .
* 7| Local Range of parasite nos, c o R I 35 S
Maleo Mein no. parasites/infected bn'd S 25
Total no.- parasites 2 ) W 49
g Total No. (%) birds infected 'v 31 (36)"‘ 50(82)**
Total Range ‘of pardsite nos. 4 “1-697 | 1-2144
Mean ho. parasites/infected bird - 9 386"
N Total no. parasites recovered 219 19,294
= :

- *Includes 1bird of unknom age and sex.’ o
+, **Includes 2 birds of unknown age'and sex.
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;8 . TABLE g =l
LINEAR DISTRIBUTION GF EG{INQS’!‘CMES (EL‘HINDSTGMA -
K REVOLUTUM AND ECHINOPARYPHIUM RECURVATUM). IN
P - DIGESTIVE TRACT OF A. ‘CRECCA AND A. D]SL‘DRS g
: 4. erecea © A. .didcars’
n Region of recovery Number - {per cent | Mumber. |per-cent |-
. » : recovered fof ‘total recovered|of total
Duodenum . . 49 7950 | 4
_Small intestine, S1 Tl | 6446 fu o34
" U S2; ‘2 3133 i |
Con T omTg3 2 o) Wer R i
Large. intestine, DA B 1 (O [
Caeca * & » * " 23 A E
Other* s : : 26 796" [
‘Total * 279- 7| 100 - | 19204 - | 100
S - o i .
* - *Post-mortem migration. . :
. T Y 3 .
.o A A 3 = g a4l . ;.
¢ 3 » v B T o . e
& ™ : X o ‘
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te - sas, The meaSurements of. two mature specx\lens of E',. d a &
e rsvalutum from each host species and three and six. mature )

0 sphc).mens of x.-recuruatzul from 7N erecca and A. ducarn

.- o espectxvely, zgree- with those given by Beverly Burton . "_a

(1961)’ and -are bresented in Tablé 10. °. i . »

klthough ‘both specles have been reported as’ the

A tause of mortal;ty in waterfowl no apparent damnge was®
—

‘. . f'\ nnted to be ass‘ucxated w1th :hese paras:.tes durlng the _J o

. Bin - .

5 P Nematoda - % Y v
Pl @R A : ; . A TR
: i Four nematode specxes (Talﬂe 11) were collected ¥ a

" ﬁom A.,crecaa (range 1-3, mean I per 1nfected bl!’d) .and .-
5 (Table 12) from A. discors ‘(range 1-4, mean 2 per L.
! -xnfected blrd) Th‘irty'—one per cent of the A. crecea and T

Yoee 7 B of the 4. dw_cars- harbnred nematodes. .

* 5 i s i
N E . “ g Amtdoatomum acutum (Lundahl, 1848) Seurat, 1918.. .-
“ 7 This specxes wes recoveréd from ‘13% of the 4. zrecca - . i
T
£y (range 1-8; mean 2 per infected bird), and 62% of the 4.
- oy

" Vi .'discors (range 1-16, mean 5 per infected bird). -Although e

»
o

5, “the 1nten51ty of ﬁnfectxon did ndt differ s1gmf1cant1y .

N E (p > 0 05), batween the two host species,. A. ducars had

s &L “the h1gher incidence of J,nfectmn (p < 0. 05) A1l specm\ens
“were collected from beneath the keratlnous 11n1ng osf “the -

guzard and‘uccurred most abundant].y at 1:5 Ju?.ctmns mth S Y




TABLE 10 ) ©

OF MATURE

S m!RING THE PRESBﬂ‘ STUDY

UREMENTS O] SPECIMB“S OF ECHINOSTOMA RE‘VOLIfTUM
AND ECHINOPMYPHIUM RECURVATUM OBTAINED- FROM BOTH
HOST!

1.

] Echinostona revolutun * Behinoparyphiun vecurvatun’,
4. crecea 4. discors * 4 creced__. | 4. discors
i Mean Range Mean | ' Range Mean Range Mean| Range . |
Bohy, " length 10.6 mn(9.69-11, 5mm 7.45m|7,04-7, 85mn| 2. 20mm | 2 04-2.51mm{2, 382, 04~3,06mm
"', width +1.38mm |1.03-1.73mm|" 933 795-1020 331 300-346 362( 306-469
Esophagus, length 791 .| 765-816 .| 616~ | 612- 620 362 362 LI -
Collar diameter 581 581 520 | 581 ° - v - -
Oral- sucker, ‘length 255, | 255 217 200~ 234 80 80 85| 85
b " width . 258 250-265 234 | 212- 255 70 70 701 70
Ventral s'mker, length 796 693-898 602 510- 693 252 - | 225-275 . 255) 255
i . % width-- 734 652-816 536 459- 612 214 200-225 204| 204
‘Pharynx, length . 208 | 193-222 170.%| 152- 187 | 63 63 65| 65 -
o ~ 164 | 162-165 142 | 122- 163 44 38- 50 45| 40- 50
Antermr tesus, length 846~ 46 346 346 220 172-263 211} 150-237
width 499 499 265 265 140 | 120-170 140( 112-170
Posunor t&stls, length 755 612-897 459 459 239 190-308 242| 192-262
357 306-408 276° 276 133 112-155 139 '115-150
Ovary, length " 357 | 306-408 . |. 247 ;| 187- 306 131 113-150 el
i width . 403 | 326-479 281 113 113 -
Cirrus sac, length 275 - - 205 | 205 232 200-312
Egg, length, 103 100-105 99 96| 90-102 95): 85-105
width 69 65- 73 58 53 50- 55 \w ~66 (. 60- 70
Collar spine, Oral (length) 93 - 88 - 40 38- 42 ™ 0| 40 . ~
. . Aboral (length) - - & % 48 | 48 46| 43- 48
i Corner (length) [ - T - = 53 50-. 58 53| 50- 55




TABLE 11

DETAILS OF NEMATODE INFECTIONS IN 4. CRECCA

35

’

35 2| 8%
HIEEE §a 53
cEI R
| RIEHE R
o | No. (%) birgs infected 1@ -.| - |- |-
o| Range of parasite (Nos.) 1 - = = L
gg Mean no. parasites/infected bird |1 L. - - -
Total no. of parasites ; - 1 - 7 - -
o Jo| No.. (8) birds mfected 2@2) |0 - [T - 1an
Range of parasite (Nos.) o= - - -1
g Mean no. parasites/ mfected b1rd 1 - - - n
Total no. of parasites * -, |2 - - - |1
2 No. (%) birds infected 3(12)(1 (4|1 (4)[3012)(6(23)
82| Range of parasite (Nos.) 1-5 1 1 1-4 |1-6
Mean no. parasites/infected bird |2 1 1 2 4
E ~| Total no.,of parasites 7 1 1 6 2
9 o| No. (%) birds infected' sas)| - (1 @z @ s
8| Range-of parasite s.) +8°l - |2 1-2  |1-2
& | Mean no. parasites/infected bird |3 -2 2 1
Em Total no. of parasites 14 =12y I3 1
f
" | Total No. ($).birds infected 11(13) {1 (1) |2 (2)|5Q9) {15 (7)
3 Range of parasite nos 1-8 (1, ,|1-2 |[1-4 |1-6
2 Mean no. patasxtes/mfected bird |2 , |1 2 2 2
Total no. parasites recovered g4 1 3 9 B6

*New record for 4. cx'e_:c;!a in North America:



TABLE 12

36

-DETAILS OF NHquDE INFECTIONS. IN 4. ‘DISCORS
) CLE g8 ] (R B LR
S5 | 88| ge [35) 83 /83
3 S8 (34| 28 R8| B2 (5%
TR Y § § §= L & §
B8 &5 | o8 |88 8% |45
o No. (4) birds infected 1(33)| 2(67) - - 133, -
= Y|Range of parasite nos. 3 1-4 = =11 &
g S{Mean qo. parasites/infected bird| 3 3 - - 11 -
Total m\ parasites 3 5 - - 11 -
o[No. (8) birds infected 3(50)| - 233)| 1 - | 1an)| -
£ d|Range of parasite mos. 4-12.| - 1=7 = |2 3
EEMean no, parasltes/mfected blrd .8 - 4 -127 -
Total no. parasites ' 24 - 8 -|z -
' No, (%) birds infected 15(75) | 9(45) 540) - | 6(30) -
Eg{ Range of parasite no: 1-15 | 1-8 -8 - | 2-4 =
9 g |Mean no. parasl;es/:mfected bird} 4. 3 2 -13 -
E Total no. parasites ; 64 30 18 - 17 &
ﬁvd, No. (%) birds infected - 15(60) |10(40) 9(36) 1(4) 1(4) 1@
A |Range .of parasite nos. ‘1-16" | 1-4 1 1
% Mean no. parasites/infgcted bird| 6 2 1 -1 1
~ To;al no. parasites 88 15 36 1 1 1
" [No. (%) birds infected 2067} - - i -
8 Y |Range jbf parasite nos. . 7 - - - - -
33 Mean flo. parasites/infected bird|.7 - - - - -
Total*no. parasites . 14 S 8 b “ -
o [No. "(%) birds infected 1(0)| -~ - L “
8 q |Range of parasite nos. ik B = o = bl
SE Moan no. parasites/infected bird| 1 wit | g -
. Tctal no. parasites g N - = -l - -
— |Total No. (%) birds infected - |38(6222(36{20(331(2) |10(15M1¢2) |
.8 |Range of parasite nos. 1-16 | 1-8 1-8, |1 1-4 (1 P4
© |Mean no. parasites/infected bird| 5 2 4 1 3 1
Total no. parasites recovered 194 ° |51 75 1 25 1

P New host record,

* Includes 1 bird or un]muwn age ‘and sex.



*(#) = mmber measured.

¢ . TABLE 13
. 5 OF MALE AMIDOS ACUTUM (LUNDAHL,  1848) SEURAT, 1018
= - OBTAINED FROM A CRECCA AND-A. DISCORS DURING THE PRESENT STUDY -
- N 4. crecca (6)* . 4. discors (10)*
- Mean - Range = Mean Range
Body, - Iength E 8.43 m 7.59-9,28 mm 7.67 6.12-8.62
- , width 135 110-153 102 80-125
Buccal capsule, External diameter 20 18- 21 19 16~ 2142,
1 " Interna 4;3@1:51- - 10, 9-.11 10 9- 11
W ™, ‘Depth 4 5 10 .8 11 9 8-.9
Pharynx, length ; : 613 561-725 556 475-612
Spicule, ‘left, length 155 130-175 108. 100-148
© " right; lemgth . “157 135-175 © 7108 100-148
Gubernaculum, length 84 . 80- 93 78 63- 93
Dorsal tooth; -length 6. 5- 8 5 4.5 6
S

Lg



) b Lot .
TABLE 14 L
F FEMALE AMI ACUTUM OBTAINED FROM : A .
A, caEcen AND A. DISCORS DURING THE “PRESENT STUDY . . . ' . K
= ¥y o5 ' . A. crecca (6)* 1 A.-.discors (10)*
e - w Yi o Mean'  Range Mean " Range
Body, length : i .| 10.54m |938:14.28:m | 10.1mm
L width *a : P - 157 132-250 122 - ] -
Buccal capsule, External diameter 2 i7-23 2 |
" ". - Internal diameter 12 10- 15~ 2l o
L1 10- 13 9 . B b
629 . - | s6l-816 . |.° 607 Vovs, &
242, | 195-287 - 240 ~ 195-275
> 48 | a3-s8  |7Ir 40- 53
% 7 6- 8 6 s- 7 B
Distanca, £rom vulva to posteriorend | 1.g9m  |Lss-255m 1/ L9 m | _L7-2.41m | O
length . 98 “75-118 - 100 78-118 £~ .
width 68 48-80 62 | 4380
*(#) = number measured. Lt ¥ by F
- . T ! e m 3 7
. ik &ty R
b ©



“the prc;venticulus and du‘odenum.‘

A. acutum a very common and chstacterxstlc helm1nth

v of waterfowl has been reported from ansenfurmes in many\

parts of the world (v-x.de MdDonald 1969b) Buscher (1965)
reported on the seasonal changes in intestinal "helminths
in threé species of ducks and found Amidustamum sp. i

1nfectmns drnppmg frum 50% cm the breeding grounds to

40% along the mgtauon route. B_uscher (1966) ‘also

reported infection rates of-.ﬁ}% and 20% for .Amidoetomum:
sp../ in immature and, adult A.‘ discors on their breeding
grounds in Manitéba. In the present study 66% of the '
inmature and 44% of the adult 4. diccors were infected. +
The measurement_s»af mature ’sp‘ecimeﬁs (Table 13, 14)

. f‘rom a. crecca and A, discors agreed with those given by
Czaplinski (1962). C K :

' Mechanical damage Jesulting in erosion of the | % Bl
hnrny lmxng of the gizzard and necr051s in regmns of '
tunnellmg are .associated with 1nfect10ns with this nematode

Joaat

(Dubey and’ Pande, 1045). ;

Epomid'f.ustomum uncinatum (Lundahl’ 1848) Seurat,
1918.' Only ‘one (Tabie 1 ) of the' 4. crecca (1 speclmen
recovered) and 22 (Table 12) of the A. diseors’ (range 1-8,
mean 2 per infected bird) harbored th1s paras:.te. As in i
“the case of Am'x.dastamum acutum all specimens of this specit;s

were recovered frum beneath the 11n1ng of the gizzard.

&




infected bird was 3 in both age classes. - In the present

Beverly Burton (1972) reported this nematode from ¢

A. crecca in England. Fourteen per cent of her ‘sample

' were infected, iﬁtensxty of mfe:non .ranging from 1-7.

ﬁuscher (1965a) n‘oted an infdétion of 33% for. thref specfes :
of ducks on their' breediné grounds; 10%i along their migration
route and 5% on their ‘wintering grounds. Buscher (1966)

also reported on the de‘gree of infection with this parasite
in a populatiw of‘A_. digseore on thei:_' breeding grounds;

8% and ai% of the adults and immatures were infected,

-respectively, while the mean intensity of infection per

study 1% of the 4. creced and 36% of the 4. discors were
infected (Table 11, 12). E. uncinatum is a characteristic
helminth of waterfowl (vide McD?nald, 1969b). ' Th.ls,
however, is the first record of its occurrence i‘n‘ﬂ. erecea

in ‘{f‘th Ametica.

The measurements of :mature specimens of both sexes

agreed with those givenm by Gzaplinski (1962)(Table 15).

Thahnnx ‘anatis’ (Schrank, 1790) Skrjabin and
Shlkhobalova, 1954. This nematode was recovered from two F:

(2%) of the A. crecca (Table 11) and 20 (33%) of the A.

digcore (Table 12). The intensity of .infection was similar

" in both host species (p.> 0.05) but the incidence of
- ‘inféction was significantly different (p < 0.05), 2. discore

being the more frequently.infected.v Specimens were usually *

found in the caeca but occasionally .individuals were




MEA&J‘RBVIB‘H‘S OF MALE AND FEMALE EPOMIDIOSTGM(IM IINCINATIIM OBTAINED
- FROM A. -DISCORS lIIRIl\G THE PRE! STUDY

- CoomapE s

j Male (9)* - Female (10)*
Mean - . ' Range Mean i Rénge“
Body, 4, length 6,59 m €.17-7.19 mn | 10.16m  (8.93--11.17.mm
width el 120-230 210 . | 153-255
Pharynx, length’ - 907 .867-918 1.08'mm - |0.918- 1.122mn| -
Spicule, left, , length 129 110-150 = -
"3 right, length - 130 - | 108163 - -
Tail, -  length E - i - =g 119 105-138
= width . - - 45 33-,68
Distance from vulva to posterior end - - 2.27.m :[1.99 '~ 2.53 mm|
Egg, ~  length o = = T 86 65-100 .
" width - B 57 43- 68
*(#) = number measured. .- L Ty
~ 5




. ) i i < I
collected from S3 of the small mteﬁtme.

B 7. anatw is-a widely d1str1buted nematode of ~
waterfowl but hds also been regorded from 6 other orders

of birds.. McDonald (1969b) lidts over 65 avian }hosts from

4 continents. ' ' ! 5 P

The measurements of mature specmens of each sex

fiom both hosts agree with those glven by Czap11n5k1 (1962),

Mettrick (1959), and Wakelin (1965).- . 4

Capiilehth eonporia (ereplin, 1839) Travassos, 191s.
Both the it"\cidence and intensity.of infection with this
nematéde was low. Five (19%) of",f;h’e A." erecca and 1 (23) of
the 4. discors were infected. A_l‘l'specim'gns aoc;ature, :
* . females) were recovered from the mucosa of the ®sophagus,
McDonald (1969) notes that C. contortd i‘s a very
_common arid 'characteristic helminth of ‘wa;erfowl (restricted’
to ducks and swand in North :Ainerica) but 5159 b;:curring in
at least 5 other orders of birds. It is cosmopolitan in
dxstrlbucxon, this being fscll:tated/bj 1ts direct life
_¢ydle and lack of host- Speclflclty ;
' Measurements of specimens obtained in the' present N Y
study. agree with-those g1ven by Czaplmslu (1962) and
Mettrlck (1959\) Ca
© . Cram (1930) reported C. contorta as the cause¢ of
mortality in waterfowl. The low numbers of helminths

encountered in the present study caused no'apparent damage.
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Tetrameres ryjikovi Khuan Shen-i, 1961. This
vi H specigs-was found in 15 4.} crecca (Table 1) and 10 4.

discors (Table 2). . The incidence and intensity of _

infection were similar irf both host speciésv(p > 0.05).
All Specimens were recovered from the mucus glands of

'the proventrjgulus. . we 3

T ryjikovi has not, previously been reported from
’. North America mor has it ever: been rgcove_red‘ from 4.
discors.’ The measurements of both n!ales"and females agree-
“ . ¢ with those presented by Khuan Shen-i (1961) who .first ;
recovered and described this nematode from anatids in the

U:S.S.R. (Table 16).. I
Streptboara erassicauda (Creplin, 1829) Skrja‘bin;
'1961. Only one duck, an immature female 4.  didcors

harbored this specws' a single mature’ female spe:nmen

bemg located beneath the gizzard 11nmg. Measurements of
f /the specimen a%ree with those given by Gibson (1968) in
: his peview of the genus Streptocara Railliet at al.,

1912. . This species has not previously been recorded from

. A. discors.

¥ . . Acanthocephala v

7 . K
"Only one species; Corynosoma constrictum Van.Cleave,

[ : 1918 wés‘rb,g;overed during the present study. e,




o

. . TABLE 16 ) ‘- .

MEASUREMENTS OF MALE AND FEMALE TETRAMERES R!JIKOVI KHUAN SHH\I I, 1961
s OBTAINED DURING THE PRESENT STUDY

= Mle (2)* : Female (8)*
Mean Range Mean Range -
Body, -demgth b 3.01m | 3.06-316 m | 2.56 m 2.14-3.04 mn .
i width 3 § © 93" N 85-100 1.24 mm 1.12-1,36 mm
large spicule; length:- = 244 243-245 - - -
Small spicule, length Y ¢ 68 68 - -
Lateral ala, length = | s8s " | 3839 - -
‘Buccal capsule, Internal diameter 10.5 9- 12 11\’ 12- 13
i " . External diameter | 20 18- 22 - -
o % - Depth - - % 16 4- 17
Egg, length . - - 26 -+ 44- 48
" width - - 23- 2
*(#) = Tumber measured. PR
'
- * : - [ g

112



Corynosoma c‘énatrictum Van Cle‘ave, 1918, ‘Rep-_
resentatlves uf this 5pec1es were recovered from 23 (26%)
" of the A. crecca and 43 (70%) of the 4. discors (Tahle 17]
Althoughthe intensity of infection was similar in both,
host species'(p > 0.05) the incidence of infection s ¢
significantly higher in 4. disc;a (¢4 ! 0.05). ' The' majori’ty
of sp‘ec,,imens were collected from $3-of the small intestine

(64% in P erecea; 76% in A. discors) of both host species.

. 182 was the next most heav11y infected reglon,(}}% in A..

arecca, 22% in A. discors). Small numbers alsé occurred in

S1 and thg large intestine. R

The occurrence of the heaviest infection in a logal -

duck suggeéts not only an’ available int'erme;}ia:e host.at
the. cS;iéc:ion sits Bubsaiso the higher Luscentibiiityiof *
'ycunger ducks to parasitism.. An immunity acquired v‘ﬂith
i age has uften been used .to explain the. lower paras1te burden
in adults (B1shup, 1971, Buscher 1965) Cornwe'.ll and Cowan
+{1963) attributed the dlfferences in levels of - parasu;lsm
in.different age grdhps of Canvasbacks' to the. feeding

habxts of the host: The .heavy use of inverfebfates by

~

duckllngs as reportpd by Chura (1961), Cuulter (1955),'
Mendell (1949 1958) and Perret (1962) could possxbly

account for these dlscrepancxes..

‘Buscher .(1966). reported this helminth‘ in 4. discors

in Manitoba where 59% of the adult ‘and 69% of the Jmmature

- —birds were 1nfected hafbarmg an average of 4 and 9 wurms,
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TABLE 17 e .
- DETAILS OF INFECTION.OF. CORYNOSOMA ONSTRIDTUM P
- IN 4. +CRECCA AND A. DISCDRS 3 . \\
g, |4z ereceala.discdre
" . | No. (%) birds infected - 10 | 163
Adult Range® of parasite nos. vl 1
- Male™~ | Mean mno. parasltesllnfected bird | 1. 1
Total no. parasites . = 1 1 |
P No. (%) birds infected .| 368 | aen)|
Adult " Range of parasite nos. 3-4 1-6 |
Female Mean no. parsites/infected hu-d B &
Total no. parasites * 10 L 14
. | 'Ro. (%) birds infected B(31) | 18(85)
Imnature Range of parasite nos. 1-8 1 22
‘Male Mean no. parasites/ mfected bizd | 5, 5
] .| Total no. parasites * ’ 37 . 102 h
e . (%) birds mfect,ed . s [ 11(28) 15(60)
Imhature Range of parasite nos. 1-6 1-227"
Female Mean no. parasuas/mfected bird | 2 - 5
" Tot:ll no. parasites . 25 68
No. (%) birdsinfected - 2(66)
Local, Range of parasite nos. * - 2
Male Mean no. parasltes/ infected bl!‘d - : 4
Total mo. parasites . CRRNTS P
- | No. () birds infected - 1(50)
Local Range of parasite nos. - 23 .
Female | Mean no. parasnes/mfected bird | - 23
. B Total no. parasites * = 23"
L. " Total No. - (%), birds mfected 23(26) 43(70)* |..
Tétal -~ . | Range of parasite nos. 1-8 ' 123 -
Mean'no.- parasites/infected bird {3 »
“Total no. parasites recovered 73 214

* Includes z‘birds of unknown agé and sex.




resp"ec:iv'eiy. Crichton and Wélch (1972) also reported‘
c. aonstrwtum frcm the. mallard and pmtan in Manitoba.
Measurements and murpholog1cal Characters (Table ‘18)

éompate faveurablyxthh those given by Van Cleave (1918,

wé) ) S i

constrictum has never been incriminated as the
L RE

cause,of murtallty nor has thenpathology cf mfectx,q‘ W
thls helmxnth been desctlbed Durlng the present study )

thé mss of v11)11 amd the furmation of a nodule at the

site of, a“atachment were nnted. o ~ . 3
. . , e X

o T c’estoda s Y
o . " Ge i Ll < e

Cestodes were reccvered from 60 (69%) and 53 (95%]

‘of the A. erecca and A. dwcax‘s respectlvely Among the

A, cx'eccq, 1mmature females were most frequently infected

(85%), fullowed by immature males (63%), adult, . femaleé

(56%) and adult males (36%) The most frequen@y mfected .
of the 4. ducora were local blrds (1‘002), fol.lowed by
imhature males (90%), lmmature females (88%), adult females
(83%) and adult males (33%) McLaughlm (1970) repnrted b

on the cestode fauna of waterfowl collected in. New Brunswick:
and 'found 4 and 9 cestode species in 4. 'cz'gaea and 4o discors

respectively. ) i G §
: ' e o . T wif

- 4 Malicp}}aga



TABLE 18

OBTAINED FROM 4. CRECCA AND 4. DISCORS

. . MEAS(REMH\'IS, OF MATURE MALE AND FEMALE CORYNOSOMA CONSTRICTUM

iy

Males Females
A, crecea” (10)* 4. discors (10)* A. erecea (7)* A. discors(10)*
2 . -

¥ MG Mean Range Range Mean Range
Body, . length 3.98m [2.97-5,51m 4.39-8. 26mm [704m| 5., 2-8. 2
» width 771 438-966 754-1479  121mm 714-1509
Proboscis, length 925 * 714-1140 - [L68mm 1,68 mm
4] width 135 118- 162 135- 160~ [145 (142-.165
Cuticular spine, length 28 25- 32 18- " 28 25 | 23~ 30
Body_spine, proximal, length 36 30- 43 33- .40. | 35 |'33- 38
medial,  length 41 38- 45 40- 48 ) 45 | 43- 48
. distal, " length | 35_ 30- 38 +35 40 | 33- 43

Anterior testis, length 489 336~ 612 o = - <

= i Wi 338 285- 387 & = L &

Posterior testis, -length 465 ~ | 397- 601 - - - =

" " width. 280 224~ 357 354 | 204-448 - & = e %
Embryo, length - = = i 83 80- 957 |.87 | 80~ 98
»e. width | - a ¥ ol 20 20 21 ) 18- 25

. *(#) = mmber measured. T -
- - " < ~
y -
s N =
- &

8y

Ak
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‘infe;stegl with three species of'Mallophaga, -namely Trinoton
querquedulae {Linnaeqs), Am‘ztoecus dentatus (Scopoli), :;xlxd )
A;tzticqla crassi;:o'z-nis (Sco‘fa(‘z'li). All three species are
typ’ical Mallophaga of' anatids (Keirans 1967). It is of-
interest to note that 4. dentatus has not previously been

reported from 4. erecca in North. America.

.
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GENERAL DISCUSSTION ]

: 2 "
A total of 20 helminth species (excluding Cestoda)
were Tecovered from the 4. crecca of which 4 are new ‘host

records and 6are new records for this host'in North

America. A. discore was the host.for 18 species of

_helminthsv of which' 8.are new host records. Buscher (1965) -

reported 14 species of Trematnda,-Ngmatéda, and Acantho-
cephala 'from 3 anatid species that were sampled Seasondlly .
from three &ifferent regions ((1) Manitoba, bree’diﬁg, g‘rounds;
(2] Cheyenne Buttoms Jaterfowl Management Area; Kansas, -
alang migration route and (3) Gilchrist, Texas, wintering
grounqs) and (Buscher, 1966) later recovered 11 species

from A. discors on'its breeding grounds in Manitoba.
Beverly-Burton ,(197‘2) recovered only 5 species f_roil these
three parasi’te groﬁps from 4. crecca in Engla'nd: Cr-ichton <
and Welch (1971) reported 15 species from the mallard and - -
pmtau in Manitoba. The present study revealed a larger
specxes cnmposxuon than prevlously reported by other

wcrkets. Avery (1966) suggested that mxgratory birds may

vbe exposed to a vuder range of mvertebrates which ::ould act

as mtermednte hosts and therefure carry a.more \rsned

" helminth fauna. This is part1curar1y true for anands

. :mvertebrate S,

migrating along the Atlantic coast since these Inrds mlght

be exposed to matine, freshvmter and brackish water



: v . It is generally agreed that f\elminth infections

| of waterfowl reach a maximum in both incidence and itensity

5 dﬁring the :umer and decreasé durihg tihe autumn (Avery,
1966; Bezubik, 1957 Buscher, 1965b) ¥ Euschef (1965)

reported a peak incidence of mfecmon of 94% in mallard,

© pintail and gadwgll on their breeding gro e

!
summer. The incidence ranged from 86% to 70% during

. October .and November along the migration route and drop‘ped
to a low of 66% onthe wintering grounds‘. B;verly-Burton
s (1972), durmg a study of helminths in anatids collected
1n the months October to January nn England found 94 4%
of the Mallard, 75.6% of thel W1geon (Anas penelope Linnaeus),
g 52.4% of the C_omman Teal (= green~w1nge3’?teal),‘ 73.2% of

“the Pintail'and 81.83 0f the Shovelers she examined.to be
..+ uifected.’ One hindred per ‘cent of the #. discosa-and 95% |
of the A. ecrecea were infected durmg the present study, )
howeva):x A. dwcore had ‘the higher: 1nc1dence of mfectwn
for 11 of the_l? helminth ‘species ‘common to both hosts. B . ¢
The intensity of infection was similar- in both

host species except in the cases of Corynosoma constrwtum,

Notacotylus at/tenuatua, and 'Echlnostomes' The food: hablts

of . the host cuuld posslbly explaln this, Kurtrlght (1942)

] statmg ;s
The animal food of tﬁe Green-winged Teal amu.unts
to 9% of its diet so-that the Blue-wing consumes ¥ : .
more than three timgs as mich anmal £ood as does. ! .
that species. z
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& . Although the intensity of infectiom with 'l&,cﬁino;
stomes' is h:gher than any prevm sly reported from “both
host species, A. discorg was by far the most heavily

: )x’lfected. In addition to their food habits the' behaviour
of the hosts could-also account for this discrepancy. 4.
discors is an early migrant and iaige numbers c‘oncen-t'ratei

) on the Tintamar?e National Wil‘dliﬁe Ar.ea ,",and Missagu;s’}\

. Marsh £fom mid-August to early October at, which time ‘they
' - continue on their southwarq ln;'\grfn:ion:1 On thé other hand,-

" A, ‘erecca is a later migrant, the larger numbers concen-

e 3 trating on the areas aréund the opening of the duck hunting

season at which tme .their utilization of the marshes

- becomes limited. Since Echinostoma 'revolutum and ‘
Eahtnopuryphtum recurvatum’occur in- the infective stage on

these areas (proven expeumentally by 1nfectmns in Pekm

ducks in'\1973),.the high level of-1ntermed1ate hosts '

populations on artificial :unpoundments as.compared 'to-.a
“natural area (.W!utman, 1974), compounded with a concentratmn

‘of definitive hosts could well account for the hlgh,leve_l of
- parasitism with these trematode’ in A, discors. we il
’ Although the sample sizes of adults were too small’

to étatistjcally compare parasité ‘burdens with immatures,

the intensity ﬁf infectiors -were genéxja;lly higher .in youﬁg

birds (Tables 1, 2, I1, 12, and 17).  Buscher .(1965a)

teported a hlgher 1nc1dence and 1ntens;ty of 1nfect10n in i

immature blmds and suggested that young ‘ducks. have probably

- . OO O
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not"déveloped an age. immunity éb ps;rnsitic infections.and
are more su‘sceptible'to pa_rasitisn than adults. The heavy
utilization’ of ii\y;rtebrates by ducklings, as previously
meéntioned, * could also contribute'to a hxglur xncldence and ’
intensity of mfectmn. "

Eight of the parasite species recoyered'during the

present étﬁd‘)' have been incriminated as .the cause of '
mortality among waterfowl and ‘sevverial others have been
associated wi_th-pathologiia’l‘ conditions (vide Mc¢Donald,
1%69) . ‘lSurin'g the present study on’ly‘ two spécies caus'ed'
observable damage and it is not unlikely that helminth
mfecncns are a normal part ‘of anatid- bmlog] (Cornwell

and Covan, 1963; Crichton and Welch, -1971).



-\ SUMMARY

- A study yia“s conducted to determine therp‘arasite
! “fauna of two anatid species, ndmely, Anas- crecca.Linnaeus
;and Anas‘discoré Linnaeus, in eastern Canada.

»Methods of hcst collection and techniques used in

1ldca 1ng, preservlng, sta\’lmng, mounting and identifying
pgrq,sxtes are d,iscugse‘d‘.

ne hundred and fonty-eight Sueks (87°A. erecea;
61 A, disnarb) collected’ ijom three localities were )
exammed for .parasites.

Twenty -three paras1te specles 4 Trematoda, 5

Nematoda; 1 Acanthocephala, and 3 Mallophaga) were collected

from A. crecea. Four are new host records and six are mew |

Tecords for A. crecca in North America. R

. Twenty-one parasite species‘ (11'Trematoda;’ 6

Nemat‘oda- 1 Acanthocephala; and 3 Malluphaga} wete recoveréd .

_frmn 4. discora. Eight arq new )?ost_ records.

4 Ninety-five per cent of ‘the 4. creéna were infected

with from 1- 7 helnunth specles (mean 2) per infected bird.

One hundred per cent of the 4. discors were infected with

1-8 spec;ss of helmmths (mean 2) per infected bird.
~.Parasite species/'u'e discussed 1nd1v1dually with

‘regard to mcxdence and mean and _range of .intensity, of

1nfectlon for ‘the sex and age groups of each hbst specles



R . ¥, . . A
_'l'he location of che,parasite within the host,.

other host records, the authur1ty used in specific
determination, and an explanation of variations, if any,
from previous descriptions or between specimens.from. the /

two hast species are discussed. |
-~

'In some instances, the measurements of specmens

recovered from each host species Wduring the present s/tudy
are cbﬁpared.in tabular form with each other and/u‘r/.ﬁit)}
previous descriptions. . S v
" 1 Young birds were, géne\'slly the most heavily ' §
mfected host age group and possible rea;ans for variations
in parasxtxc mfecuon with age are dlscuss‘ed '
o Exght of the specles Tecovered have been 1m:r1nunated'
as the cause of mortalny in uaterfowl. Only two species,
Amidostomum acutum and Cotynosoma constrictum causet”
observable damage in the present study.
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. APPENDIX { 7
. &1

~Des’c1‘ipt‘ioh of :$tudy Areas, . '

| I. Tintamarre- Nat1onal Wildlife .Area !

* ) The Tmtamarre Natlonal Wlldllfe Area, &ocated 5
' .,, " miles to the north of Sackville, New Brunswick is one’of
several areas acquired by the Canadian wildlif_e Serviée in
g‘ eastern Canada for the ﬁreservation af water"»féwl habitat.
The area has been subjected to mtense waterf/uw“l/management
y L andﬁ\t\qesent contains 7 man-made nnpouncIments, rangmg '
from 1 - 7 yeas.in age. Also 1nc1uded in the a‘reﬂ are 4
natural lakes as well as’ numerous pctholes, both natural
ﬂnd man made. Since-the creation of the impoundments
waterfowl have tended to concentrﬂte on these areas 2

resultmg in decreased ut111zatxcn of the - natural lakes

(Wh1tman, 1974). Whltman (1974) studied. the macro 1nvertebrate
fauna of ‘the areas and found conslderably hlgher den51t1es of
invertebrate populatmns in/artificial impoundments as '
e oompared to the natural lakes on the area. l”articul‘arly'
prumment was the ‘high'density of gastrupod popul tmns.
" Five genera of snails have been ‘collected and at__legst_ 2
(Physa and Lymnaea) are known to carry infec't‘iv?‘ sfages of
echinostomes (shown experimentally with Pgkin dacks) .



winky

I M1ssaguash Marsh . ) o .
- The Missaquash Marsh located miles to the -

northeast of Sackville, New Brunswick, was acquired by the |

_province of Nova Scotia -to provide nesting and staging

areas for waterfowl. The history of the area is.not unlike

that} of the Tintamarre National Wildlife Area. Originally

" ‘the area consisted of a single large impoundment but recently

three smaller compartments-have been added to the marsh

complex. R . ! \
' C ® an v & . . )
Whitman (1974)'reported on the invertebrates of a

i
1

the oldest 1mpoundment (8.year) 'and -found ‘a decrease in
the denslues of 1nvertebtate populations hut an increase
in species diversity. However’ the pnpulatxons cf gastrcpod
genex;a were rel;a(ti\;ely h1gh. & !

g * ' The Hosts

1. Green-winged Teal (4nas erecca Linnaeus) 3
The Green-winged Teal is one of the earliésbspring !
migrants’ following closely behind "the Black Duck (4nas’

rubripes Brewster). The ‘£irst arrivals reach the Nova

. Scotia - New Brunswick border region around the first week

of April and tend to concentrate on the. salt marshes
éwaiting ice~ out on the 1mpoundments. Population numbers E

generally peak during the thlrdu and fourth week: of April

"and -drop suddenly in early May when the bulk of the migrants

i L : : sl i f
continue their morthward movement. The artificial ¢ ot {




‘
1mpoundments are not used heav:ly by nest1ng Green-winged

Teal and breeding bxrds that do remsm are usually found
on small streams or ponds located within or near'the s
Wildlife Areas. ‘

Although an early migrant 1;‘1 sprihg, the Green— .
winged Teal are usually late on their southward mlgratxon.
Small.numbers of birds arrive in'late August but large
lnumhers do not begin to concentrate unt.il the third and

fourth week.in September. - By late October most of the
% ducks. of his species have: passed thro‘ugh but 'stragglers'
occur late into November when they are forced southward b);'.

freeze—up. "

‘II. Blue-winged Teal (Anas dzacm-s Llrmaeusj

Un11ke the Green-winged Teal the Blue- wmged Teal
is a 1ate spring migrant. Small nimbers reach the.Nova 5
Scotla - New" Drunswxck border region during the flrst two g aE:

weeks of Apnl ‘but. the population peak occurs ardund ‘the

© . first week of May, abdut 10 - 14 days later than ‘the Green-

winged Teal. The populatlon drops gfadually durmg May

Bu£ relatively Targe numbets re,ma)n to nest. Durlng the

nestlng and brood- reanng periods, the artificial m\poundments

. are useﬁ extenslvely by this species. -

Contrasting with its late\sgring migration the .

Blue-winged Teal is an early migrant in‘the fall. Large

numbers concentrate on the xmpoundmencs from mid- August to

edrly October at Whlch time they are d1spersed by huncer

!




- i acciv‘ilt‘y. By-lﬁte October ‘the: majority of the migrants . =~ .
8 " have psssa‘d ‘through and only small 'numbers remafn by
" ‘mid-October. . T gl 9 5 3
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