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'Thrcc groups of-ectoparasitcs? namely,_MalIophagq;_‘

. tlcks and fcathormltos were recovered from two hundred

and slxty scven alc1ds of .six spcc1cs (Alca torda, Uria

-

"aalge,.Ur;g Zomvta, Plautus aZZe,‘Cepphus ngZZe

Fratercula aretica) examined. Mallopha&a of the. genera

Saemundséonia;'Quadfaczjs (Iséhnocora) and Auetromenopon
(Amblycera) were recovéfed from five alcids; only

Saemundssonzadhnd Quadraceps from C. qryllé _ One specics

N

‘ of 1xod1d thk Ixodes.(Ceratztodes) uriae, was reoovcrod

from all but P. “alle and—C;-gnMZbé; the majority of whioh

werb oxam1ncd 1n the w1nter ' Only A torda and F. arectica

~

harboured feathermltcs belonglng to the gcnus AZZopteo

Four new goographlcal records and one new host record are

reported ‘.~ .

the mdllophagan 1nfestat10n of hosts and ;n thc tick R
festatlon of U aalge from year ‘to- year The tick. 1nfesi
tatlon of F. arcttca dlfiered in 1972 and 1973, probably
bue to few 1mmature Larus argentatus b01ng pre%ent in the -

Colony durlng the latter year No 51gn1f1cant difference

9,17 A .'v“.
© was noted for the mallophagan and thk infestation of hosts

"with regard to sex of the hosts A oorrclatlon was noted.;J o

4 i Vg -

‘-only betweon the wo1ght and,mallophagan infestation of “U.

[ : o

Lomyia. L _ _ , g
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ch1¢ks with cach para51te ‘species are presented lhc |
infestation of adult hosts was related to the host habitat.

'Chicks$ were always more hcavily infq§tcd with Mallophaga =

[

‘than adu]ts...FluctUations; related to the host biology;

bccurreﬁ in the mallophaganpopulation on. F. arctica. ¥ '°
. r" .

Details om the.transfer of Na]lophaga from, adults}to chlcks
, ) . . 7 -) .
arc glvén . . o . - o .
" T 2 ! S
ic “distribution of each paan1tc spcc105 on the

hosts was dctermlneg thc same mallophagan gcnus gencrally

‘occupylng thc same habitat on the different "host spec1cs

-

~The~tick" d15tr1but10n on hosts varied with the host spec1cs.

- The ﬁopulation'dynamics of:cach malrophagaﬁ spgcieé :

> * . s

on each alcid was examined. Due to-increasodfrcpfoductjve'

act1v1ty, nymﬁhs were more common on adults durlng the

wlntcr and were always dominant on, ch1cks The sex ratlo '
“of cach spec1cs Varlcd w&th the: host femal&ihPelng gcnerally
morc common in w;n;cr and on chicks. Correlat}ons were

~ o -
determined for the stages and scxes of cach species
. . - 1

population on hosts. .«

/’/’F‘An ischﬁoceraﬁ anzian‘amblyceran occupied viftual%y L)~1
" -the same habitét on the‘hosts‘WitH'corréiations alwayd . 3
cxfé%ﬁﬁg_between them. No_interSpécific competition éxigted
béfwééﬁf%ﬁcigenéra on éach hogtjﬁ"ﬂll Etagéé and seXesiéf

the total maIlophaganpopulatlon on hosts were correlated”

Izodes "ariae preferred, U.. aalge as. hosts. Their fﬁ,ﬁhh‘
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‘distyibpfion in ﬁhc_cblodxles;affccfed by the dens1ty of

A

-

of

the hosts and, the subéi?atc. The scaqonal act1v1ty of. thc'

tlck in thc hostlng aroas and on the howts were- 51mllarp

- -

_lhc cngorgcmcnt tlmc for OOLh stage on vaflous'hostq was

. Iy

'

determincd and thgir pcrcbntagc,incrcascs in wcight recordcd.

>

Thcfphthplbgical rcaction of the host's skin to tick attach-

mcdt'is described. Obscrvations were made on reproduction

e

o + .l- .. N
and mcasurcmcnts made: of a* spcrmatophorc. TR ov1p051t1on

R 8

-

rate and the dcvelopment ol oach stage under dlffcrent

tcmpcraturcs and hum1d1ty roglmcs was determlned The lrfe;

cycle, bascd'on field and laborutory dgtatjls presented.
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‘, e GENERAL SURVEY OF ECTOPARASITES

Introduction

. A . The;alcids {Charadriiformes: #ngidae).are a holoartic

o . " e

-

s C "g}oup~of csscnfiaily pelagic sqabi{ds_brccding around the

«

n4r - Eringqs-bf the Arctic Ocean (Austin, 1961ff. Members of

5
.

Ry .f L thls group tend to congregate 1n colonicds during nesting

‘r

&

Razorb111 (Alca torda L.),-the Common‘Murrc (Uria aalge

' throughout their rangc (Demet'ev and Gladkov 19513 Kogﬁova‘
' 1957)‘ Certaln coastal 1slands and 1nlcts in Newfoundland

arc brccdlng grounds for f1vc species of dlCldS namely, the

’ A}

-~ '

'\s\J(Pont ), the Tthk billed Murre (Urza Zoﬂvza (L.)), the‘

I Black, Gu1llemot (Cepphus grylle (L. )) and the Common Puffln

(Fratercula arcticd (L.)), the maJor colonics being at

‘WltICbS Bay and Funk Island (Tuck 1960) A 51xth species,

'the dovekic (PZautus alle (L )), an arctlc breeder 0cCurs

along the coast in winter (Demet'ev and Gladkov, 1951,

&
R Godfrey, 1966)

o of thpgc.blrds,

Although many aspects of the bloloéx of certain spec1es

such as the Common Puffin (Lockley, 1953;

Netthship; 1952) anﬂ the murres (Tuck, ~1960) have been

** studied, llttle attcntlon has ‘been glven to their ecto-

parasite fauna..

Markov (1937) noted changes in the’ mallophagan



,fhond, related to age, of.the Thick-billed Murre:in

Novaya Zcmlya, U.S.S.R. 'Belonolskayo'(19¢7' uide'Uspenskii,-

1956) reported that Common Murres in Seven Islands_ on the

East Murman coast, -were more hcav11y infested than Thick-.

1

billed Murrcs, being parasitized by six species of ecto-
~barasites: The $ame author'(BeIOpolskaya, leZ)nHOde the s

~degree of infcstation withAmallophagans;:ticks and feather-

mites of Razorbills, Common Murres, Thfck-bilied Murres,.
-Black-Gutliemots'and.Common Puffins in_the U.S.S.R. Flint
.and 'kostyrke (196;) worked on the‘biolog} of thé scabird

tick Izodes (C\erat‘ixo.d’e.s) unige Whitc, 1842 noting that, of

the birds inhagiting,cblonies on the northeastcrn,shore of

[

Murman, the preferred host was thc-Common Murrc. Karpov1ch
(1970) rcported similar results in a more dcta11ed study of
..thls tick 1nfest1ng scablrds on 151ands in, East Murman.

The maJorlty of other works puhllshed on this" subJect are“

we
.
e

concerned merely with records of océhrrenco in nature or .
‘a . . ' \. v

_taxonomy
In view of thls'apparent 1ack of publlshed materlal
on the ectopard51tes of alcids, a study was 1n1t1ated in
' 1972 .to examine varlous nspects of the ectoparas1te fauna
“of the six spec1es of a1c1ds occurrlng 1; Newfoundland.
_.The main aim of this study was to obtain data on. the' &aology

.of any_organisms recoyered, including their frequency of

occurrence within the host population the degree of host.

1nfestat10n, thelr dlstrlbutlon on the host, their popplation,

7
g

A

\

. . L .
. R - H N
. . : . . . .
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_adylt birds,

area,
- to sbablrd and human populaglons,.llttlc work has bccn doné -

.-on its‘bionomics

-]
Lot
~

€ s, ta

dynamics, 'and, where possible, their 1ife-éyc1cl The,

[ . . . \

exaninatipn of ¢ icks and adults. of certain host species

during-tne“nreeding season provided-phenolbgitel data‘on :-, ' »

adult- toech;ck transfer of Mallophaga, the effect of thlS
trnnsfer on the populat;on dynamlcs of the Mallophaga on . ,
and changes in the, ectopara51te fauna with \" -

/
1ncreas1ng age of the host. The effecct of host habltat

)

on the cctopara51tes was also cxamlned."
. Threlfall {1968) noted that Herring Gull [Larus
argeﬂtatus Pont.) ChLCkS 1n the Wltless Bay Seablrd : 5 f: .

Sanctuary were 1nfcsted w1th Ixodes urzge ‘Main (1973)

reportlng two new arbov1ruseshfroﬁ thlS thk in thc same

I

In spite of its potpntlal as a vector of v1ruses

An dttempt wags made, through ficld and
laboratorf studies, to obtaln data on Varlous ‘aspects of

& 'Y
its feedlng, 1ts ho§t preforences, thc host rcaction to its

[

N4

4

attachment, 1its reproductlon, development and 11fe-cyc1e.

It is hoped that this work will provide much needed

b351c data on the blology of thesc ectopara51tcs of alcids. | ;,:
As-the work progressed it became 1ncrea51ng1y cv1dcnt |
that two distinct StudleS were developing; one be1ng a’ " LT
'general survey of the. ectopara31tes and the other a study t‘ -

of the-blology of the tick, Izodes uriae.

. “n

1t was dec1ded to_ treat these stndles separately

| ’.'" '!h

For this Teason, -

[ 2
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. Ay
.

G.J.

" (Fig. 1) using a variety of trapp1ng tech?ioues and by

shooting.

4 prevcnt octoparas1te mlgratloﬁ between hosts, labelled

A,

'MATERI‘ALS AND METHODS B

.-

]

The blrds 0xam1nod in the prcscnt study (Tablc 1)
S

were collccted in two main arcas: The Wltlcss Bay Seablrd
Sanotuary (WBSS--47° 15 N 52° 47'W] and H111gradc, New -
WoTld Island Notre DamelBay (NDB--49° 321N 54° 47'W)

\ . .
J .‘ ! ‘ f‘,‘y\ N

.

Most of tie birds were euthanased upon cathre and

like those shot, placed in 1nd1v1dual plastlc bags to

and frozen for future examination.

To determlne the, dlstr1but1on of the octopar351tes

L

,on hosts) the body was abrltrarlly d1v1dcd into 12 reglons

(Fig. 2). =iy | —

N

A numBer-ofﬁoirds’we(e examincd'for .ectoparasites ‘in

“the field Thesg’ blrds were placﬁd in a largc transparent7'

‘('glass bottle equipped ‘with a stopper on whlch was fastened

sevcral gauze pads moistened with ether. After several

mlnutcs, or,when the bird was sedated, it was removed: and

cxamiqod for ectoparasites by deflecting fhe'feathers with

'forCeﬁé and removing any Ofganisms seen, Thc bird was then -’

welghod (OHAUS Model 80l4) measured (accordlng to Godfrey,
1966), banded and ;éiegfed. "This method proved to be -

’

) 4 i’ . - 14 - - 4
effective ‘In that it immobilized . the para§1tes, mak1ng,the1r -
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DETAILS ON SPECIES

_. TABLE -1

Y.

OF BIRDS EXAMINED DURING THE STUDY . . *

_ . Species- No.* & Age ' -Locality Date Caught Method of Capture- .
Razorbill 3 Chicks; 1 Adult |. W.B.S.S. - July, 1972 By hand

(Alea torda L.) 1 Adult .. N.D.B. " "December, 1972 Shot

1 Chick; 2 Adults|? W.B.S.S. July, 1973 By hand

Common Murre 6 Chicks;12 Adults W.B.S.S July, 1972 - By hand; Salmon dip-nefﬁ-
(Uria aalge (Pont.))| 1 Adult N.D.B. . December, 1972 Shot '

. X . 16 Adults W.B.S.S. July, 1973 Noose pole )
Thick-billed Murre: |32 Adults N.D.B. ‘November, 1972 Shot

(Uria lomvia (L.)) [20 Adults N.D.B. December, 1972 Shot :

: ’ ' 2 Chicks; 1 Adult W.B.S.S. July, 1973 Salmon dip-net g
Dovekie 1 Adult N.D.B. November, 1972 [Shot :
(Plautus alle (L.)) [17 Adults: N.D.B. December, 1972 Shot
Black Guillemot - - [ 2 Adults N.D.B. November, 1972 * |Shot
(Cepphus grylle (L.))| 8 Adults- N.D.B. December, 1972 S@pt . .
Common Puffin’ 7. Adults " W.B.S.S. - May, 1972 "|20 fathom herring net

. (Fratercula arctica | 2 Adults JW.B.S.S. June, 1972 20. fathom herring net
o (L.}))| 1 Chick; 11 Adults W.B.S.S. . July, 1872 By hand; shot
5 Chicks;10 Adults W.B.S.S. - August, 1972 By hand; 20 fathom
: _ . ' “~herring net "
6 Chicks; 6 Adults W.B.S.S. . September, 1972 |By hand; shot
2-Adults N.D.B. . DecemBer, 1972 Shot
\ -7 Adults W.B.S.S. May, 1973 20 fathom herring net
- 14 Adults W.B.S.S. June, 1973 20 fathom herring net
’ 18 Adults W.B.S.S. July, 1973. 20 fathom herring net °
- 5 Chicks;. 2 Adults W.B.S.S. . i August, 1973 1By hand; shot

- *Does not include birds examinéd and released.
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-2 "AURICULAR
"3 GULAR
'4 NAPE
5 JUGULUM
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"BACK
" BREAST
“ABDOMEN
'WINGS
‘LEGS
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¥ removal casier and it also aliowedjekamfndtion of 311~body

; o ' ’ ' ' ' l , ) - ©
Lo - re S. _ d oo o

L] ~ « . ) - 4 . . R

KR ~Birds that wére examined in the laboratory werec
o "placed in a thtk enamel dish (39 cm. x 31 cm.) under .an.
overheqd fluorescent lamp equipped;with a 12 cm. dfameter !
magnifying 1ens' Forceps-were used’ to. deflect the feathers;,

exposing the ectdpara51tcs Each region was examined "

1
",

. ) 1nd1v1dua11y and . any cctopara51tes seen werc removed and
L , . e i
/ ) 7/
placed in 70% alcohol their. locatlon belng recordcd. The .-

blrds were welghed mcasured and scxed after examlnatlon
to av01d acc1dental 1055 of ectopara51tes dﬁﬁéng handllng
At -a” later date the ectopar351t:§“Were separated on the.

'b351s,of species, sex and stage of development and counted

The results were analysed u51ng standard statlstlcal

Y 3

e , methods Permanent mounts were made of reprosentatlves of

each spec1es of ectop3r351te recovered us1ng Rubln S. fluld
‘ia .

. (Rubin; 1951 - o LT e
- . ' . U51ng the above method few Mallophaga, probably less
than 5 percent would be mlssed All blrds were examlned in

o . the same " manner ‘thde figures "are comparable.
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ticks and fcathermites were rccovered from the atcids

C

’ O o o . -
' ) - ,_' L
{ ' N » .
- - , ! ?
dog - ' -
L ¥ RESULTS AND DISCUSSION . . - = .
- . . ° e - ! ' . I3 .

L4
>

- ot <, o ¢ '
Three, groups of ectoparagifes‘namely, Mallophaga,

4

Loe . P ~. . o e
examined. = - | " e ; o
- Y. . . . ¢ ] 5
B #-—, . I. Mallophaga , _ K Y
. - . . > R ) . . .
\' . o

'spp.. (Ischnoccra.. Phllopterldae) and Austromenopon spp .

‘L-G fr

Adélts and nymphs of Saemundasonza spp. , Quadraceps

Al g

~r2?

(Amblyerd. quoponldae), ropresentlng o' Quborders and - !

"

two fnmlLlcs were recovcrcd from the 267 a1c1ds of 6 spec1e§ﬁ?
examined. 6pcc1mens of Saemundssonza and Quadraceps were '

ccovcred from all speciecs ‘of-alcids examlned Austromenopon-

/' from all. except Cepphus'grylle. A search of the 11terature.

revealed that, to date, no Auutromanopon Spp'.. have bgen P

o LA ;,,-L'_‘_

recordcd From the lattcr host. TaxonomLCfdtblgnatlons : '

B { ./

ﬁollow the ﬁofks of Clay (1959), Emerson (1972) and

' Timmerman [1949 1954a, b,31957 19&3 "in- 11tt J T
Pt .ol - v . s ‘ . :
) L. Do l\ N I-I ‘Tl’CkS ’ "':'H st S5 - L
. LI < . e "‘ ) - . .."

Parasgtlc stages-of one spec1es of 1xod1d tick, Imodes

{Ceratzxodes) uriae Whlte 1852 - were recoveredzfrom_dl.'

a1CLds of 4 of th?/% spec1es examlned No spécimens‘wéxexﬁ

recdvered from Plautus alle and-Cepphus grylle as ﬁostﬁgf b

.

these hosts were éxamihed after the breeding seasén:.. '* '
M . ) ' '
h - < : ‘.,
: ' < . ".. - P
. P . o . " .
‘*yjﬁ‘ Y e : ’ ’
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v d

, s+ 1IT. Feathermites, . =~ -
° L -7, v . .'.V. o . . . A
S v, - A oo
Specimens oﬂ'odb genus of‘fcathermites, Alloptes - .
s i .

were . recovered from 4 alcids of 2 of the 6 specleq.. ' E

- - ¢ ,

_cxamlned namcly Aan ‘torda and Fratercula aveticar o

. v
-

'/f ) The cctoparasites ;gcovered will be dlscussed under

4
9 -

- each host QPOCLCS All mcasurements arc &;vcn in mlcrons

e .
4 . . -

(u) unloss othCTW1qe statcd ’ . - -
§ B N

- . -

PA

I a \0 . . . v L ". /

"“A. Lommon Puffln (Frateroulﬁbarcfzca (Lq)) M i) '

o - 4‘ ——

iﬂ
Spcc1men< of Saemundssonia frw%eraula (OVCrgaard U

B o "M1-—' u

1942), Ruadraceps heZJovaukz Ilmmcrman (1n litt, ) and ﬂ. L

i ° .
Austromenopon nzgropleurum (Denny, 1842) were roCOVercd ’

from F. arctzean Details of the lnfcstation of "F, ‘&rctigd’;

- i ~
arc given in Tablc 2 and thc frequency dxstrxbutlan 1n )
Fig. 3. The dlstrxbutlon is. of the ”hollow Lurve”ntype

o« ’ c'.,"‘:‘
descrlbed by Wllllﬂmb (196&) fn whlch thc maJorlty of thc

hosts have a few par351t€s “and tHC m¢)or1ty of. thc -*zﬁ‘"\ L

parasltc> arc-on a- few hosts . . :_ ‘h-;ﬁ'- # SR
. T '.a';.-- N

‘No 515n1f1dhnt dlffcrencc (P > 0. 05) Was ﬁound .
i . r.'vtr‘ ~
beuween the mallophagdn populatlons in 1972 and 873 nor

. were ‘sighificant dlfferenccs (P 0 0S) . found 1n thc  _'
A, e T ¥ %-»~ )

. mallophagan burden of adult F. ‘urctzca w1th regard to scx«nm\\

and welght of the: host o ' . -ﬁ“ ot

Although Mallophaga llve in a relatlvely constant

7

.CRV1xonment amongst the host%' faathers, monthly fluctuatlons-‘

occurred 1n the populatlon ijdble 3) "The average 1hfes;at10n"

-,I/.

-
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: o TAB‘LE 2 A <
_ DETAILS ON THE INFESTATION OF ADUL’I‘L ‘AND CHICKS OF ) - .
- F:?ATERCUL& ARCTICA WITH MALLOPHAGA g
< v o Y .q
: . s \ . ‘ 4 )
Age No. examined - Percent Mean'. : ' ge
. ' . -infested P Yea
—_— e ' g —
“Adult R VA I 67.2 743 1~ 56
Chick -, [. 15 -80.0- 35.0 2,135
* 2 spec1meﬁrs_-:from'N D.B. not included. .
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) ) TABLE 3

- <

MONTHLY INFESTATION OF ADULTS AND CHICKS OF FRATERCULA A-RCTICA
WITH MALLOPHAGA DURING 1972 AND 1973

Month - May - June ~ July CAugust " .September
Age Adult | Chick | Adult | Chick | Adult | Chick | Adult | Chick | Adult | Chick"
No. Hosts Examined| 31 47 . 29 11z | o8 [Los 6.
3 Infested 742 | . - 57.4 | - 62.1 | 100 | 92:5 | 75 83.3 | 83.3
_No. Mallophaga 149 o 204 .| - 135 37 |- 87 7| 162 79 222
" Mean © 6.5 7.6 | T 7.5 | 37 | 4.3 27, 15.8 | 44.4
Range _1-18/ 1-56| - 1-41{ 37 1-11| 313§ 3-42| | 2-127
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14 .
increased in Jnne, decreaéeq slightly in July'and regche&

. ‘ . T . .
a minimum in -August. In September the infestation sharply

" increased again.

dhe hlgh 1nfcstat10n in May and the peak in June

éould be attributed to 1ncreased nestlng act1v1ty (Woodman

and Dicke, 1954; Ash, 1960;.Touleshkov, 1965) when _

w

) Qpportunit;es for transfer are optimum, or amother possi~

bility could be that reported by Foster (1999) for the = . 3

Mallophaga of the Orangec-crowned Warbler (Vefmivora celata).

She found that'thé maximum bggeding neriod of Mallophaga is
timed so that maximum - populagﬂon numbcrs occur prlor to the

hatching of the hqst’s eggs. F. arctzaa CthkS start

‘hatching in July (Bradley, 1971) at which time the infes-

tation on adult hosts began to decrease.. In August maximum .

transfer from adults-to-chicks occurred since the majority-

'-‘of chicks have hatched and some are near fledging age.

!

The high infestation in;September may be the‘?eéult of an

.incgrease "in, breed1ng act1V1ty by. Mallophaga to ensure

2

survival durlng the Host postnuptlal molt. One also cannot'

N !

discount the p0551b111ty that chlck to- adult transfer occurs,

'espeC1ally in September when numbcrs of Mallophaga on - ch1cks

are maximum (Tablc 3). - In the. fleld and laboratory,

Mallophaga on chicks will read;ly transferf'on handling,

.‘_ﬁherefore, chi&k-to-adult transfer is possiblg,and could"

help to account for the increase in infestation of adults‘

at -the peak of ch1ck infestation. These results are similar -

i

*From bird to examiner.

N



to- those of Toulesnkov (1965) who worked on sterlings

p (.‘;‘tur‘.nua vulgaris Ly. . SN | C _ BN
While it"is difficult to account:for such.large.

nombers per infested chick (Table 3), there:is little ;

doubt that breeding must occur on the chlcks since such'

large numbers were very rarely recovered from adult hosts.

a { :

. Although Careful scrutiny of wild chickS revealed no eggs,
‘the only cggs that were rccovared,during the prcsent WOrk
were taken from‘laboretory:reared chicksl Furthermore,
the nojority of specimens recovered from chicke were- _
nymohs (1.71 nymphs per ddult on chicKs as opposed to only
O.QO.nymphs per adult on adult hosts). )

. ,The_exact time of transfer from.adults-to-chicks
coold'not be accurately cstoblished'but} one chick taken
approximately 1-2 days after hatchiné (53 gm.), harboured f
Mallophaga Markov (1937) reported that Mallophaga occurred
'on U. Zomuza lomvia as early as the first.to the fifth day
after hatchinb in Novaya Zemlya, U.S.S. R Van Den Broek
'(1967) also reported Mallo haga‘on CthkS of the Black-
headed Gull" (Larus rzdzbundusl only several hours old.

In the present study it was found that épécimens of
Qdadraceps heZgovaukt were the first to transfer, belng the
only ;pec1e5 foqnd on chicks between 53 gms. and 191 gms.
in weight tassuming that weight,ie some indication of age).

Chicks between 192 and 301 gms. in weight harboured

Saemundssonia fratércuia and it appeared that the numbers of.

. .. .-‘
L1 “ <~ I
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this species were becomlng more-prominent, increasing from

0 to 9.2 specimens per infested chlck wh11e Quadraceps

helgovauki decreased from 45 8 spec1mens to 22.7 ;pec1mens

per infested chick., The only exceptlon was one chick

. weighing 218 gms., dgé cntire population being Quadraceps
,heZgovaukz~ Markov (1937) noted that on U.,Zohvia Zomvia;

Ninmus oblzquus occurred only on chicks mbre than 15 or 20‘

' days old. Tt is also. interesting to.note that Quadrqcepanx'

“helgovauki is mot the dominant specie$ oh adult F. arctica.

-
-
T~

Saemﬁndésonia fratercuta (Overgaard, 1942)

This is a rafhgr short, stout ischnéceran found
R S ‘

mainly[on the fcatheré'o}‘the head and neck‘o¥ its hosts.
The adults were generally found rcstlng on the ventral
surface of the feathers with .their mouthparts ”wrapped

" round" the barbules, sometimes making thelr removal
difficult. Many~$pccimcns'werc found with fheif bodies

parallel to the barbs .and their heads directed towards the

shaft of.the.feathefé as noted by Stenram (1956). The

nymphs, however, Were;rarely-fqund attached to feathers and -

-upon disturpankéqu the «feathets could be seen running
towards the base“of fhe"foafhers and ovef the ékinkof'thé
hostb Fhe prcsencc of pieces of fedthers in ;he crops of
,'many specimcns 1nd1cate that it 1is .a feather feeder.

S. fratercula .has prev1ously bgen reported from F.
aretica in Eurppe (Timmerman, 1957),~Ice1§nd (Overgaard,

¢

~
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1942) and North America (ﬁmeréon; 1972) .- 1In the present -

study it was the most common parasite on adult F. arctica,

Being found on 96(4%'of tﬁe infested birds and the -only

. T . .
species on 79.4% of those birds. The frequency'distribution

. 4 \l *
of 8. fratercula (Fig. 4) is very similar to that of the

total population (Fig. 3), indicating the dominance of this
specicé on adulk hosts. The mean number per infested host
was 5.4 (range 1- 25) lice. :

3 All stagcs (except eggs) were found on the hosts
examined. Table 4 detalls.thc dlstrlbutlonvﬁfpre stagcs
and sexés found on the hosfs examined. It is cvident that
this spccies is hcéurapcly torﬂcd_a "head™ louse as 98.1%

were recovered from the head and neck rcgions of adult

h95t5 On the hcad, 40.1% occupied the gular region, 16.1%

* the auricular region and only 4.2% from the crown reglon

On the nch 21.,4% were recovercd from the jugulum, 8.5%
and'7'89 {rom the nape and 51des of the neck, respecfively
It is 1ntercst1ng to note that 61.8% of the spec1mens were
recovered_from ‘the ventral roggons of the head’ and’ neck.
The mafqrity'(GSlZ%) of’thd spbcimcn§ recévered from the
érowﬁ’weie nymphs, probably 1nd1cat1ng that thls may be. the"
51te of oviposition or an .area in-which to avoid preenlng
by the host. '

The pobulation structure of S. fr&tercula in relation

to the total population on adult F. arctica is given in
; - .

“Fig. 5. The numbers ‘of males and females follow similar
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Frequency distribution of each mallophagan
species on adult Fratercula arctica.
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- TABLE 4
: DISTRIBUTION OF SAEMUNDSSONIA ?ﬂmcum
IR _ON ADULT FRATERCULA ARCTICA*"
Stage Crown |Auri- |Gular Jugu- Nape Side of|Back|Breast
cular)/ lum | - | seck . :
No. hosts infested 6 |20 (20 - (18 7 9 - |2 2"
% Total infested.| 12.2|40.8 [40.8 [36.7 |14.3].18.4 | 4.1| 4.1
Total No. in -' | 12 |37 |50 |21 |14 |17 5 3.
Nymph | region, . : ' ‘ .
. |Mean.. 2 119251272 1.9 | 2.5] 1.5
Range. Col1-3) 1.8 | 17 | 12 [1-5) 1-6 1-4%
% Total Mallo- o N
* |phaga in region. | 63.2|50.7 '|27.5 |21.6- |36.8 '48.6 62.}5—100
No. hosts infested. 3 |14 [32 - [22 |8 | o 9@z .
5 Total infested.’| 14.5] 6.1 48:5 (338 [12.1] 13.6 [ 3 '
: . |Total No. in. - k ' ! e | ‘
Male |region. 3124 ~(69 42 |17 |- 9. 3
" Mean. - N1 1.6 [v2.2| 1.9 24 1- 1.5
Range. o |1 a4 |19 185 1-6), 1, | 1-2
% Total Mallo- R I I GV y B
phaga in region. | 1537|31.5 |38 -7[43.3 [44.7| 25.7 +|37.%| ~0 M
.. . - D - "‘ Ly T - - '\‘
No. hosts infested 2 .| 9 - |32, |19 = |5 7 0
% Total infested.| .6 '16_'.4 158.2 34.% 9.1| 12.7 |0
& | |Totat No. in #+13, |63 {34 17 | 9 |0 .| 0
 Fe-, region.. . . \ . .,' ’ o . ' et
malé |[Mean. - .. 2. }.1.4 | 2 1.8 1.4 1.3 0-. .
‘ Range, . 1-3| 1:2 | 1:8 | 147+] 1-3] -1%2 ; :
%'-T_ota\.l;M_aZZO\-_ ‘ R o J o \ L . S
phdga in regioir. |«21.1117.8.134.5 [35.1 18.5] 25.7_ | 0 0,
. ] ) . - . ] L.t
. |No. hosts infested .8 . [317. (49 32  [11 |17 |3 | 2
.\ |mdtalNo.in ‘region.19°. |74 182 [97 138 | 3% B8 | 3
" Total{Meag. .7 i |-"2.4].2.4 |'3.7-] 3.07] 35| 2.1 | 2:7| 115
, |Ramgel | 1-a| 1| c18[ 118 1414 160 | 1-4] 127
~, |% Total recovered|: 4:2|16. 1 40.7]21.4 |} 8.5 7 8 |1.38[.0.1 °

&

*

t, ~
€ .

"CJ .

NS Y. R
*No .spécimens were rec?vered from the abdomen, wings,
I s .. [ “ \ . [y N R

s a

.. }egé ‘and tail.



N
&
. . . »
]
.l
] b
T I
-
. . .
2 A G
. .
.
).
- ,
!
- .
o
il -

L FIGRE 5 .
, AN

.Thc~popu1ation structure of.each'mallophqgan

species in relation to, the total population

on adult Fratercula arctica.
/

9 |8
.
’
’
' 1 4
. .
;
A
i.
[
)
L
.
’
~
oL Il
.
. 3
R .
. ' . N b
! ) 4 .
, E

20

'
e
\4-" .

-
'
.
7y
v
I
|
‘
-
“
'



<

MEAN NO. OF EACH STAGE
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: pattcrns throughout the pop 1at10n and ‘were found to o K

& exhibit a hlgh degroe of . i't onshlp (r = 0. 58*** = L

J ju- df =_JS). When one con51dcrs thc dlsparlty found bctwccn
“p - .. .
:._- ) ﬁ:f“f tﬂc#gcxgs on some hos&§, this Cprrelatlon is surprlsingg .
L 'Kux‘{a{;-(mm Tepottéd simflar results.in studies ofa - o
a :popu1atioﬁs of the human.hedd-iouse'(b;d;eulus—humangé :

o 0L cab ttu, Anoplura) which d]so oxhlblted erratlc ratios on Lo

" 7

WL - Some hobts.- Nymphs appcarcd to fluctuntc and %howcd no

4 .
t ceh s

N . ‘L. .
- o _correlatlon with c1ther maleq or fCﬂ310§ (r.= 0.16 (N . ), L -
df = 70 and r = 0 OOzIN ‘T-df 68 rospeutlvcly) A 3 R

keldtlonshlp did cx1st howovcr, bctwcoh the numbers of

u . }

. : i adults and nymphs (r = 0. 27*, df = 77) One would thihk 4 ;;

"I. that the number ofvnymphs WOuld be depcndcnt cspec1al}y | oo -ﬁ

. '.on the numbcr of fcmales as-reported by Bumton (1?41) for R

« ) the human head- louse ln-thls caso, it appcars that- bqth : g

Oy

LI N

‘scxcs must act togothcr on the nymph populatlon. Only . ; f=@é
5_\ ’ 34 8% of thc populatlon wcrconympﬁs probably 1nd1cat1n& T e

that “dUltS have>IOW“morta1;ty ‘or low rcpioduetlvc ratc§ Lo

o ”1he sex ratlo was 13 6. 81 (160 m 130 f ). _ f : g;iit

Saemundssonza fratoﬁc Za was not thc domlnant species -

T — ? R S

i

-

on- F. drética chi;cks (as i;tu-was on adults), being foundfon .
{Only‘SO% of thc:?hfes£ea'505£;-f Only one chick harboured ;
e ' thf} spcc1cs as 1ts sole:mallophagan. The average ngmber SR
o " per 1nfes¢ed Cthk was ‘4. 7 @rahge g - 27) Llce. -%' _ f.:f ‘.
‘Asno; adﬁlf hos;g, the: maJorlty of spcc1mens (98 29) " R

A . B

e ' were rcuovered from,the head dnd’ neck reg1on§ (Tdble ST n*" -

- . ¢ S . h: . Co p z ’

Vo . - “ l. Cor s . . . ):—' ‘ .‘,: ) S e
o a’r BRI h‘ighly Slgnlf:g{cant - , oo : - . L K . R
. * 81gn1f1cant . . ;,; o _ S

' ° ° ' - o 5 - ) i _\\, ’
¢ - 4 ) - s T B . C | . _.f N . LT The—
. . B . . . [ '
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" DISTRIBUTION.OF SARMUNDSSONIA FRATERCULA L

) ON FRATERCULA ARCTICA CIIICKS*

q . .
- Stage, coe L Crown |Auri- |Gular |Juguium|NapelSide of |wing
R VA . culgr| : neck

. > o " oY B . w

. No. hosts infested.| 2 2 -‘~,1 d7 2
N | Total infested? |40 |40 | 20 .| 40_
' L |2 s

Fozou

oy ' .| Total No in region
L3, Nymph Mecan.

a x;"/ : Ramge, b1z 212 1 | 1 [ L7 24 {1
‘ " poe e[ Total Mallophaga : R S :
o . . |in rcblon s - 30 58.4 71100 | 50 .[33.3] 60 100

X
p—ﬁ\{“g o |
[y

— = A

i -, ;> No. hOStb mfcsteq 1 3
¥ 4 Totdl lnfc';tcd 25 75 .

, . - Jrotai®™o. inregion| 4 1 5
v SMale [Mean. 4 "1,
1

o
R A ' ’ . v

ro Range.

c
Lo, o o o |-
W
[g®]
o
.«

L N oul"otaal-\MaZZophaga l
. S in region: L[40  _[20.8

0
- -j_ _ [No. hosts 1nfé;téd" _‘3 3 .0 1L 0
SRS ST R 2 Total" mfestod, 75 . |75 .| 0, 25:7 125 [s0. | 0
0
0
0

Q
LR Total No. .im rcl,lon 3 5 2 L 2" ..o .
-7 /707t Female|Mean. 0 R 0 W 2 S Ry A P & (N RS o
' 0

. P Rzmge. S lr b

Total MaZZophaga . . - ' .o o
1n .region. 30 20.8 | -0 50 . |16:7| 206 0.

[N6. hosts inFested. ,"3 ;4 B e A R - 2 EN |

T (Rangen ST e 1 | |0y s
‘ 1,

% Total recovercd. |I7.8 (429 |8 ‘871 110.7 17. 9’ ::1.'.8
A _.
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. was'hjgh dccrpasing to a minimum'in July {Tablc.6). In

J",‘ bcptembcr

I

£ L v [ .
s - E¢ l"\l - .
) ) ’ . e T ~ n
- A o - i _rf’ -
N N - o - ° . . - < s )
) ) P 3 5 {" E?“‘,;“&'g < 2 g
. ; S 23 P
! - R . Lo N
ey 4 Lo i
- T 5 2T - ¢
However, unllko the 51tuat10n ih adult hqsts (Table 4y,
F ¢ @

"o the maJortty ol spec1mcns (42.9%) wcrc {ound “on the aurl—

e

' cular recgion and only 8.9% were rccowcrcd from thc wcntral lo

regions of.thc head and neck. In contrast to_ adult hosts,

nymphs‘wcrc thc dominant age class in most reg:ons probably

":l

1nd1cat1ng inctreased TCpTOdUCthC act1v1ty on thcsc hosts

The sex ratio was ncarly 1+ 1 (14 m: 13 £).

In May "and June the infestation of adult F. arctica

)

Amguet thc 1nfcétat10n cllmbcd aga1n reaching.a maximum in

“

\‘_-',' o . .. c ’ :
) o I - It is:also in-
.

’tcrebtlng to note that the number of. nymphs pcr 1nfcstcd
host wWas hlghcst 1p°May and SOptembot.J Thls supp01ts the.

hypoth051s of Foster (1969) that\on .the baS1s of what is E

r .-

,',known~about thc mallophagun-11fe—cyclefpnd its’ synchroiq

o . .
. -~

n1zat10n w1th that of thc host thc'ﬁymphs‘will be most-

abundant 1n late 5pr1ng summer ,and early fall. '

. In July no spec1mens of G- fratercula were recovered

e
T

from F. arcttca chlcls but thls may be a rcflcctlon of the,m"

q M ‘\tl

small sample~51ze As w1th adult hosts the infcstdtion

rcached’a mJX1mum in Scptember 1ncrcasrhg by 40% over

<

: a; Augqst. Fh1s ;5 the tlme when the majorlty of chlcks are

ready tb“flgdgc:l It maY’be ppstulated that if;thc numbers

Ly

of"3, fratercuid'continﬁc{.to-tisc:eaéh month, it would’

- bécome the .dominant species by the following spring as on.~ . °

%
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MONTHLY - INFESTATION OF FRATERCUBA ARCTICA. WITH SAEMUNDSSONIA FRATERCULA
May ° _ 'J‘Eiﬂe‘ - ..July August |+ - September
Adult | Chick | Adult [-Thick | ‘Adult | .Chick | Adult | Chick | Adult | Chick
'No. Hosts Examistd| 31 - 4T 29 - 12z | -8 % 6. | ®
% Infested 74.2 | - 57.4 85.2 7% 83.3 |" 25.0°| 83;3°| 66,7
Total Na, of AN B N R : . ¢
. 8. fratercula - 149 - 162 - 65 1:'- 437 3 3% 53
Av, No, per T o g oL ., -
* infested host 6.5 - | 6.0 | - dl - 4.3 | 1. 7.4 ] 13.3
- Range 1-18( - - “1-25 . 1-18| - 1-10 - 1-16| - 2-27
: . . _
No. Males 38 - 72 27 - 15 1 15 13
No, Males per o o - :
infested host 1.7 - 2.7 1.7 - 1.5 .0.51 3.0 3.3
No. Females - 33 : 51 - | - 18 1 | 7 |12
No. ‘Females per- o f g o :
infested host 1.4 - 1.9y ¢ -y 1.3, - 1.8 0.5 - 1.4 3.0
No. Nymphs 78 - 39 . Y 17 - 10 1| 15 28
No. Nymphs per : . ' . ' N
infested host 3.4 - 1.4 . L - 1.0 0.5 3.0 7.0°
- a <@ .
. l . -:d' ’

3
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-adult F. arctica. S T

Quadraceps helgovauki Tlmmermann(ln Jitt. )

This ;is a rather ‘long, slender 1schnoceran rebovéred NP

malnly from the back and breast of its hoqts T It was "

-

generally found in the fcathers in a. 51m11ar p051t10n O -, -

. that nientioned for. Saemunds onia fratercuza exccpt that 1ts R
N o
slender body Cndblcs 1t to lie- bctWeen thc barbs of the

feathers. This probably is an adaptatlon to av01d the ..

K] - -

preening of the host. Pieces of fcathcrs removed-from .the

-~

crops of many specimens 1nd1catc that*lt is-a feather fceder ;7,

f‘”*%w“ Cey
Th1s isr the first record of Q heljovaukz from F e )

L

aretzca in North Amerlca hav1ng only prevmously beew v

Wf1~ .
rccorded from thls host’ln Europe (Tlmmermann (1n 11tt )) . T
3 . ."“n '

. *. Mcasurements ‘of spec1mcns, as- compared with’ those of ﬁw":.::' ji
Timmermann ﬁpe giveﬁ in‘Tab%q 7. The frequency dlstrlbution;,

(Fig. 4) is quite udiikc thht 6f'5~:fratercu1a, belng found f’lf

in small numbers’ on thc deOI‘lty of hostsg On,ly ,19 of the ‘
‘infested adult hosts %arboured th1s spec1es w1th ohly two };J;
hosts haV1ng Q helgovaukz as. thelr 'sole mallophagans The B L

Qaverdgc numbcr per 1nfested host*was '1.9 (range 1- 41] 116e.

\
-

In con;rast toladult hosts Q. helgovaukz was thc . PR E

A

'domlnant speC1cs on CthkS belng fecovared/from 91 79 of R

“ . E
) L 4 P
o

the 1nfestod hosts exam;ned (mean 30 per infested host
(range 2—135)) SlX ch1cks (SO ) harboured only thlS spec1es.

\All stages (except eggs) were rccoNerederom adult

[
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o ' ‘- s, . TABLE ¥ « PR
~ - ‘ - " - .‘./E'\;,.'
® - MEASUREMENTS () OF MALE AND FEMALE QUADRACEPS HELGOVOUKI Fouy
COMPARED WITH THOSE OF TIMMERMANN, IN LITT.-(MM). ':@gi
e Ls~ 2 . ’ K . - . cp
S _Male / - Female g“"}“ /
*Timmermann, in ].1tt s E’.‘i‘élsen;c Study Tlnmemann, in litt, ) , Present Study '
~Length CUWidth v |7 length Width | '/ Length Width’ Length . [ Width
Mean| Range- m@gymﬁ,wmmeme Mean| Range fMean| Range {Mean{ Range [Mean| Range - |Mean| Range
Head +10.49/0.48-0.50|0:37|0,36-0.38| 47| 452-499 | 368 358-384[0.53{0.49-0,54(0.40{0,38-0.41| 493| 442-525 | 394 | 353-416
thorax| = : = - 127| '120-150 | 255|249-270| - - - - . | 129| 120-140.| 264 | 234-280
‘Ptero- . ) - ' o ' S
thorax| - ST - | 165] 145-176 | 324|317-348| - - - : 175| 166-197 | 343| 322-369
" Ab- i | ‘ - e N N S
domen | - < - - 756 707-800 | 426|400-473| - -0 - - ~[1039| 930-1107| 524| 468-561
. Total- |1.49(1,43-1,55| - |° - . |1503|1435-1674] - - - |1.75[1.57-1.93| - - 1818|1617-1908| - -
Para- ’ L ‘ - ’
mere’ |0,14/0.14-0,15| - # - 139} 135-150 | - | - - C- - |. - o - -
C.T.* e 0.78 (0.76-0.81) * -7 0.80 (0.79-0.82)
*Cephalic Index .(width : length). < : )
i o " ’ . / : a %
- e; l‘ ’/“, - 'c\\) L4
' ; . ; f
i
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F. Qrética._ Unlike 5. f?aterchla,-this'species did not

exhibit such i well defined distribufion on the host;

(Tablc 8). The majority oflspecimens (58.9%) on adult

F.. aretica were recovered from the back and bfeast (46h89'
' and 1% 1% rcspecblvcly), and while only 6 4% werc found on

the head, 34. 3~ were rccovered from the neck. Thcrefore

"a certaln amount of chrlap with 8. fratercula occurs in

... these TCngﬂS. It is_interesting t¢/note that180.4v.pf

'lfhc specimens were récovcred from the darsal régions yhiic.‘
"S. fratercula odcupied'mainly“;he veﬁtral regions of the -
.ﬁoéts;. Nymphs roprcsented'%nly ii”¢9 of thc:Q -Hélgovguki
populatlon and agaln it appCars that ‘on adult hosts, 5Jultmw

Mallophaga elther have low mortallty or low reproductlve

rates. The sex ratlo was ncarly 1 1 (69'm : 71 ).

‘“~L.In contrast to the d1str1but1on on aduit hosts, the
majorlty of Q heZgovaukz (93 2% ) were recovered from the
back and breast reg1ons (65 2 and 28. 0% respcctlvely) of
chicks (Table 9). Only 0. 19 were found on thc head rcglons,

‘with 3.6% found on..the- neck reglons : As on adult hosts
thc maJorlty (68.8% ) were recovered from dorsal reglons of

_thc-hpsts Nymphs reprosentcd 64. 9% of the §.. heZgovaukz L

~.populati§n, indicating 'that, as mentioned earlier, repro-

KJUCtivo activity must -dcéur on chicks, " The sex ratio wias

1 :1.28 (56 m: 72 f . ;334:5'“' _ ”M'--n““'%"”'-

From Fig. 5 1t is eV1dent that this" speC1es occurs

','. in small numbers on adult hosts. - At certain populat1on'



. | TABLE 8§ S
A& . . DISTRIDTION OF QuADRACEPS HELGOVAUKI o
- - : : ON ADULT FRATERCULA ARCTICA* =
Stage - Crown |Gular [Jugulum|Nape Side of |Bdck [Breast -
: T S " o ' neck | ‘|
No. hosts infested| 1 1 1 |3 0 |3 | 1
% Total infested. |16.7:/16.7 | 16.7 |50 0 “|s0 |16.7
. |Total No.in region| 2 2 1 7.0 |47
Nymph |Méan. a2 |y 23 0 |13
" |Range. 2 2 | 115 0 |1-2) Z2
; % Total Nallophaga|28.6 |66.7 | 12.5 [15.2] - 0 | 5.4| 10.5
in region. 1 »
-l “,‘ . ,No'. hosts infested| 2 0. 3 2| 0 8 | _
, = .|y Total infested. (18.2 | 0 | 27.3 [18.2| . Q@ |72.7] 18.2
. el |TotalMo. in region 3 | 0 4 |16 | o |a0 ] |
ML Male |Meang. 0 |15 (.0 | 13 |8 | .0 [5.] 3
STl |Range. 2o | 12 |24 0 | 11 1-5
ICONE . $ Total Mallophaga N A :
. R l '~ -.lin_region. ! 42.9 | 0 - | 50 .|34.8 0 - [54.1| 31.6
: “ " 7 INo. hosts infesied| 2. 1 3|1 9| 3 _
|8 Total infested. [1617-8.3 | 8.3~ |25- | 8.3 |75 |28% " 70
TotalNo. in region| 2 |1 [ “$=--l23:{. .1 (30 |11
Mean. 1 |1 3 w7 1] 3.3 307
~ |Range. 1. B R SR O B | 1-13 1-8
'|$ Total Mallophaga _ r - s
in region. - . |[28.5 [33.37 37.5 |50 | 100 |40.5| 57.9
No. hosts infested| 2 1 3 4 1. |10 3
‘|TotalNo. in regionf 7 | 3 | 8 |46 1 |74 | 19
Mean. - 3513 2.7 |ans| i | 74| 6.3
Range. . R ‘"1~5 1131 . Hﬁ " 1-15
$ Total recovered.| 4,5 | 1.9 | 5.1 |[29.1 0.1 |46.8] 12.1

et c _ *Nq specimens recovered from the auricular, side of neck, abdomen,
legs and tail. : C -

”
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DISTRIBUTION OF QUADRACEPS HELGOVAUKI

ON FRATERCULA ARCTICA CHICKS*

- 29

Stage i |Crown |Auricular Nape [Back |Breast (Wing ,
No. hosts infested. . | 0 0 2 |10 .4 |1
% Total infested, ..l -0 - 07 7]20 [100°| 40 [100
- |Total No. in.region. 0 0 |'8 p6s’ | 54 |10
 Nymph [Meap. 0 16.5 (5.5 | 10
Range. 0 190 3-30| 10 -
% Total MaZZophagq . e P ‘ "
m regmn ' 0 0 61.5)69.3| 52.9 |100
No. hosts 1n£ested i: , 1. 1177 6 0
§ Total infested. 1z2.5|  i2.5 |12.5(87.8] 75 | ‘0
Total No. in region. 1 1 2 |28 | 24 0 -
Male |Mean. 1 1 f2 a4 | oo
Range. 1 1.2z | 14y 1-2f 0
. |% Total Mallophaga ) i . S
in region. _ 100 100 15.4{11.8| 23.5 | 0
No. hosts:infested. 0 0 2 |10 7 |0 -
'|% Total infested. 0 0 20 [L00 | 70" 0
Total No. in reglon. 0 .0 3 |45 24 0
Female|Mean. % 0 0 ¢ | 1.5/ 4.5 3.4 o
~ |Range. _ 0 0 1-2| 114 1-9 | o -
3 fotal Mallophhga . |
in-region. 0 0 23.1(18.8] 23.5 0
* |No. hosts infested. 1|1 2 |11 {7 | 1
Total No. in region.’ 1 1 |13 238 (102 10
Total |Mean. - ] 1 6.5(21.6] 14.6 | 10 °
Range. 1 1 _6-7| H1§ 1-51| 10
. % Total recovered. - 0.03 0:03 | 3.6(65.2| 28.0 | 2.7 ,

*No specimens recovered from thq gular Jugulum side of 'neck,

abdomen) legs and ta11
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.densities, certain -stages of Q. helgovauki even fail to

© occur. In spite of this, however, fblatibnships did. exist

amongaﬁhe various stages of the popuiation.o Highly sig- .
nificant corrclations wérq found between males and fémalés,
adul'ts and nymphs, females énd nymphs apd;malcs~and nymphs

d
(r = 0.93%%%, df = 14; r =.0.80%%%  df.=°13; T = 0.00%%*
df '

11

13 and v = 0.84*** df = 11, respectively). These

high correlations could be a ref tion of the small numbers

recovered, . fnterestingly; no {significant correlation
(r = 0.11 (N.C.), df = 12) exiSted between the populations

of Q. helgovawki and S. fratercula. This is expected

'since the extent ofltheir_overlap on the hosts is small and

Lo )
should not_cncourage competition. The infestation of both

species (Fig. 6) in relatlon to - the total populatlon indicates
that both bchavo normally ‘with 1ncre351ng population den51ty,
rcma;nlng in essentially the same‘proportlon throughout the

populatlon The fluctuatlon at hlgh population densitics

is undoubtedly due to the small number of hosts with -high

nqmbers of Mallophaga. This is expected of a population_'

" vwhen no competition ex1sts

Table 10 gives the monthly 1nfestat10n of F aretica .

adults and chicks with_Q. helgovauki. Speccimens were first

{ . .. . ’
.recovered from adult hosts during the last week of June in

1973, ‘the first weeck in July of f972. . Its absence before

this timec cannot be explained, at preseng; although one may

) spgéula;e that up until fhiéEtime they may be present on the
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MONTHLY INFESTATION OF FRATERCULA ARCTICA WITH QUADRACEP

TABLE 10

»

S HELGOVAUKI

May June - - July - August September,
- Adult | Chick | Adult | Chick | Adult | Chick | Adult | Chick | Adult | Chick
No. Host Examined 31 - 47 - 29 - 1 12 8 6 - 6
$ Infested 0 |- - 16.6 - 24.1 | 100 16.7 | 75.0 33.3 | 66.7
Total No. ) ’ a
recovered 0 - 42, - 70 37 4. 159 42 169
Av, No, per T : : S
infested host - 8.4 -- [.10.0 |7 37 2.0 |'26.8 | 21.0 . 42313 .-
Range - - 1-36 7 2:36 | 37 1-3 2:135| 141 | 7-105
No. Males 0’ - 16~ ..gl 37 10 - o .18 16 ° | 28
No. Males per - _ .- - -
infested host 0 -~ - 22 - 5.3. 10 -0 . 3.0 8.0 7.0 -
No. Femiles 0o | - |22 - 1w |2 |2z Mo a0
No. Females per” ! _ _ : :
infested host 0 - 4.4 - 3.9 10 1.0° | "3.7 | 10.0 | 10
No." Nymphs 0 - 4 - 6 17 Yz ool | 6 [0
No. Nymp}:s})er : : ' S ' R ” _
~ infested host -0 - 0.8 - 019 17 1.0 19.8 3.0 25.3

28
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"hosts in the. egg stage, hatchlng in time for the transfer

i

~

to chicks in July,. - Only one»ndult male specamen:was

recovered from one of~ the two adult hosts examlned in

'December the maJorlty of spec1mens belng Austromenopon-

nzgroplaurum and 5. fratercula. It appears that thls "
N |

spcc1es may even ovcrwlnter i ‘the egg stagc as postulated
by Boyd (1951) and Arora and Chopra (1957) Jfor other

mallophagan spec1es. The infestation 1ncreased monthly

.

until August, at which time it decreased sharply only to

rise to a new peak in'September This closely follows the

-

trend of the total populatlon on the hosts Humlng those

‘months. The number of nymphs 1ncreased monthly, probably

&

indicating that brecding must havenoccurred pr;or to thks

2 ] . , C . ,

C time.

+ e . ,—’ b

The 1niestat10n Pf ch1cks w1th Q helgd%uukz (Table

lO)was highest 1n Sdptember and, in fact, the percentage ne

‘ of hosts lnfested was equal to that of Saemundssonza

”ﬂ

fratercula (Table 6). Interestlngly the percentage of

ch1cks infested decreased monthly while that of S. fratercula o

P

‘increased monthtx (Table 6) ThlS coupled: w1th the fact

[

durlng ecarly’ winter, 1nd1cate5~that as “mentioned earller

A _1 .

5. fratercula will be the d0m1nant spec1es"un the sprlng

t

and pOSblbly only "’ eggs ef Q helgovaukz will be present on

the hosts at that tlye:’ﬁ._. . . L

Loa

‘that few spcc1mens of Q. helgovaukz were recovered on adults,g":’”



?guetromenopvn nigropiéurum (Denny, 1842)°

LIt is probably a blood feeder since most of the crops were -

-elther-dark orange or red th_

T
.torda (Emerson 1972” Séguy, 1944; Tlmmermann 19543)

-'female ard were collected from- the fOIIOW1ng reglons

,two ‘adult E. arctica (in postnuptlal plumage) ‘examined 1n
~ December were 1nfested with malnly A.~nzgropleurum (67.x% . - Tn
'“probably from a dlfferent gopulatlon, possibly from more - :m

epecies may possjbiy_be_typi&el of that population. -howeﬁéﬁf}; o

.the examination of more hosts during the winter months may~

)

& This is a small amblyceran generally found running

rapldly through - the”feathers or 6Vcr thg Sklﬂ of the hosts. _
- o

coloratlon probabe being *a AT

l . . ~

. caused by 1ngested blood. Slnce-veryaﬁew‘spoeimens”were-
-\ .

encoudtcred on F arctzca;\o'servatlons on thls Spec1cs N
L. .,\ C . - :'L L]
are scanty M . ~ .
. . l) . - N - . R . .
This spec1es has prev1ously been recorded from Aan L.

e

However, Séguy (1944&nhnd Zlotorzyeka (1961) have recorded T

it from a ‘wide varlety of hosts._ Evelelgh and 1hrclfall

;(T@?ﬂ) recentlyvrcdescrihed~this'spec1es.

.In the preéen{ stgdy,,sﬁecimens (l per infested host) =

were recovered from -4 adult F -arctica (4. 89] which were
W/ :

also infested with other mallophagans. All spec1mens were’

-

crown, gular, Jugular and hack. Whlle this 1low 1nfestat10n

.~

may.be efidence of straggling amongst hosts of the colony, .

I3

°

of the total Mallophaga recovered) These F. arctch were: ='T e

! oot

nofthern regions, and such a h1gh infestation with thlS

i A

P . ) . . ] o R - L

”a e » - - . . . , 1
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revcaf thqt this HpCCJCS is Lommon hn 4du1t F. arctied
_ durrng thosc months.. No spec1mcns were recavcrcd erm F.
£ A : .

@r t7ca ChlLk\ As rcport ed by A@h‘(lQGU) and ﬂoulcshkoﬁ

1‘

ST s (106§ﬁ pot dl] the”spe 1tk bﬁ Mﬂllophd&l rocﬁvorod on -

. . VU . a

€w oy " "
T .y -partrculdx hoStb oucur w1th cqual 1rcqucncy erg“ (). ot
) : 1 R

'u A -

‘ ﬁ@i 14 thc 84 1nfust‘d adult P arctbca ‘only 15 (17 8 ) wcﬁc

o zu[cated by morc than onc spcg:cx of Mgkfbphaga. Dnl)
t hos??“( %) were inlésted w1th Jl] tthc spoc1cs¢ Ihc most. 2

‘ .

L] : P . - L

frcquont Lomblnttlons wcro'S Jrafcr uZa dnd Q. heiguUaukl

I g ‘xfll hosts) Wh]lC u"/;afuncu?d and 4. n7qr0plaurum occuplcﬂ

J
¢ . . -

- . onl) onc” host as dld " hLﬁJavauAL andfﬂ nzjroplcurum.l -

F) .- . . .4_" Ve

N L. Althou&h,Jas mentloncd prcv1ously, no LOITCLatlon

. " ® » .

ey 011 sted between the populabxons of G thJovaukzvﬁﬁd S

T, JSratercula on adult hosts, it was found that the .various
stﬂgc§ and sexes of ;ho’wholeopopulqtionvoﬁ adult E, arctiea
.were related, fNulcs-dnd}fomalbﬂ showed a high COfrclation

- -

) (r,f'O.Bbﬁ**, df = 77) followed b) ddultb ‘and nymphs
(f ; 0. 36*** : ;_ J)“ Althbﬁhﬁ.hoy db~h1gh1y corrclatcd
" fo%ai?s nnd hvmphb.and males and nypphs exhibited signifi-
,ﬂ-~'y :L;nt corxcldtlons (1 fz.- 29%, .df = 70 and ¢ = 0.54**,
.,,df lL\pCCthCly)A Altogethor it:hppears'thdt Whiie

no - rulntlonbhlp may C\lbt bctwccn ccxtaln stdgcs o[ the
bdmL SHOLlCS 'and dlffcrcnt prLlCHQOﬂ a host, all stages

gt 0 the tOtdl popuLatlon show 515n111cant corrclatlons. Onc

“'cxpianution for this phenomenon could be similarities in
¢ p ,
. the llfe chlo (whlch'alc unknown) of thc mallophngan5p0c1es-

’ |
[3

on adult F, arctzca. A . : ’
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© Several authors (Rothschild and Clay, -1961; Flint

- and Kostyrkc, 1967 Karpov1ch, 1979) ave rccorded Ixodes

© uriae frggLEL arctmcq. In the preéscnt stily, specimens of -

I. uride wcfc\recoVercd from twenty-three (18.4%) of the

1%5 adult-Ft”arctica“cxamined. -THe average number of

. specimens: per infested bird was 15.6, (range 1y 147).,

“. Table’ 11 shows the monthly infestation of adult F,

‘avetica with I. uriae during 1972 and 1973. The degree of

. . ) : .
_infestation was higher in 1973 than 1972 (29.5% and 7.8%

re%pétfivcly) No thkgﬁWCTC rcCovered during May and

September, very few +in August with the maJorlty b01ng

.

A

rccoxq;cd_early-ln July. 1In Junc the'hajorlty of 5pec1mon:

P

rccovercd werce .nymphs, ‘while in July larvac werc most

et

_common, " Few adul't females were recovered from adult F.

w{\"a

&

arctica during the study, . L

No significant differences (P > 0.05). were found in

the I. uriae burden of adult F. arctica with regard to sex
. c o ;

and yeight of the host:

SN ' L . P
The distribution of I. uriae on adult F. arctica 1is

‘Tgivcﬁ in Table'lz. Only'9,3% of the specimeﬁg were re-

.covered, from the head and neck rcglons with all the adult

7 L

female - spec1mens from thesc reglons. The maJority of thkS

(88 29 ) were recovered from the back breast and‘abdomen

with 2.2%-from the tail. Karpov1ch (1970) reportcd that

L]

@
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TABLE 11

MONTHLY INFESTATION OF ADULT F'RATERCULA ARCTICA WITH
"IXODES -URIAE DURING 1972 AND 1973

- May June July - - August - September

- o — : : L — . : -
I 5 1972 | 1973 | 1972 | 1973 | 1972 | 1973 | 1972 | 1973 | 1972 °| 1973

" No, Hosts - 20 0] 17 30 11 18 |10 2 6 -

" /‘glfested o | 11.7 | 36:7 *|.18.2 | 38.8 [10.0-+ 0 | 0 .y -

No. Ticks" 0 2 37 6 (312 L 17, | 0o | 0 -

‘Av, No. per ' o ' S : '

infested host 0 0 1 .| 3.4 |..3.0 | 24.6 1 10 0 -

_ Range O 0 1 1-7 1-5 1-147( 1 .| 0 0 1 .-

No. Larvae 0 o | o 10 1 |29s o | o S
No. Nymphs o | o 0 26 || 2 17 1 lio | oo -

" No. Females 0 0 2 |1 3 0 0 0 0 -

.t a



" " TABLE 12

) DISTRIBUTION OF IXODES URIAE ON
: - ADULT FRATERCULA ARCTICA*

i

]

.38

_ Stage -~ |Crown|Auri- |Nape|Side/|Back|Breast Ab- ‘i‘giil
| ; SR cular| neck {domen \
No. hosts infested. |. 3 17| 3 0 5 5 3 2.
"|% Total infested. (30 |10 [30 | 0 |50 |50, {30 (20
' lTotal No. in-region|12 1 |5 | 0 -pas |02 |35 6.
"% Larva [Mean. A Y 1 | 17{ 0 |29 |20.4 [11.7 | 3.0
' Range. Cel16 | 1| 1°3] o .| 395 1%56]"1-32| 1-5
b T‘Bta} Ma_ZZophaga/ ] -_'—ﬂ‘.’. Sl "
in region. 146.1-71100 |71.4] 0 192.9] 89.5 |79.5 75
- No. hosts-infested. | 6 o |1 | o |75 |3 [1 .
|3 Total infested. [37.5 | 0 | 6.3] 0 [43.7].31.3:|18.8 | 6.3
 |Total No. in region|1z | 0 |1 | o |m-.|12 |92
Nymph  |Mean. Lg| o 1t o |16 243 |2
Range. 1-2 | o0 |1 | 0 |14 144 [ 16 |2
% Total MaZZophaga . : N "
in region. l42.6 | o |14.3] o | 7.1| 10.5.|20.5 |25
No. hosts infested.|'3 ' 0 1 1 0 0 0 -0
§ Total infested. |78 | 0 {25 |25 |0 | 0. [0 [0
Total No. in region| 3 o |17 -2 o | o0 0o [.0
Femalc [Mean. 10 0o o0o-|a |o
Range. , '0. . o | '0o-}o0 0
|f Total Mallbphaga R P L .
in region. - 71LS’|c 07 [14.3/100 [0 | O0.- 0
'|No. hosts infested.| 9 . |. &1 .| 4" 1. 8 7|6 -2
. Total No.. in-region 26 1 |7 2 h56 114 (44 | 8
Total ~|Mean. ‘ 2.9 | 1 | 1.8| 2 [19.5)76.3 | 7.3 |4
| Range: - 1-6 | T | 1-3 z | 199 1-60] 1-32| 3-5
% Total- recovered. 7.2 (LOJ 2.0{. 0.0643.8| 32.0 [12.4 | 2.2

*No specimens recovered from the gular, 'j'ugulum, wings and legs.

n

n

"1

-
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:nymphs locallzed around the cyes of Urza Zomvza but 'in

this- study only 23 9Q of the nymphs occuplcd rcglons

‘around the cye ) No def1n1te prefcrence was - shown for

' _-dorsal and ventral rcglons of the hosts as reported by

. maliophaganpdpulatiqﬁ on these hosts. In the present study,"

"populatlon were, females

i

}

Karppv1ch (1970) for nymphs-on U. lomvia.

.Nymphs and larvae were recovered mainly from the

Larvac were the’ domlnant stagc, rcprescnt1ng 85 4 of «the

‘ populatlonwfolldwed by nymphs (12. Sy) Only 1. 79 of theh

Flmnt and hostyrkc (1967) and’ Karpov1ch (1970)

rcported the role of flcdgllngs as hosts of dlffcrent thk

"stages at different tlme of the year not1ng that they
t.play the . majop rolc 1n feqdlng durlng the second half of

\ thc summcr in felatlon to dlfferent times: of completlng

mctamorphos1s No thkS were recovered from CthkS at any

"month &n the prescnt study probably 1nd1cat1ng that F,

‘arctica chicks play ‘a minor role in the¢ thk 11ﬂﬁtyclt in

. Newfoundlaqd - ’ :.-“._“”u‘ R

Waterston (1914) reported that the presence of large”

< ‘-
numbers of'I. uriae bn‘hosts-adv&rscly affccts_the '

this effect was not observed.

body reglons of the hosts (69 6 and 92.1% iespectiveiy)."

*
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Two spec1mens of Alloptes fratereulae (?) Dublnln,

. 1952 were recovered from F. arcttca‘-one spec1men from tho

L " back of a chick and the other from the gular region of an

adult host. -Belopolskaya (1952) reported that 64?0% of the

7. arctica examined in the U.S.S.R. weré‘infeszcd with

this species of'feéthermjté.'tThehpre¢ise taxonomic deter-

. R minatioh“df this ‘species is practicaLIy impossible, Atyco,
| “(pcrs.;comm:) §eporting éhat this genus is badiy”ip,necd

. of revision, ‘ - e
by . - ,

B. Common Murre (Urine aalge (Pont.)) ' .
IBclq;olskdya (1947; vide Uspeﬁ§kii}'1956);repbrfed
thaf'U. aalge in.SeJen‘Islands,'on-the_cqét-Murmanigqast,
‘ U:S.S:RJ, werce inféﬁfcd'by six specicsqu cctoparasites:
The prchnt”authOf‘ié uhaware whcéhef this included:all
Ngroups pf ectoparésitgs or jusp'Mallophqga. although'thc“
tféfméf sccﬁs more pfobable
| In the present study, squ1mena of Saemundssogza
calva (Kellogg, 18906}, Quadraceps obliquus (MJobcrg‘ 1910)

.

and Austromenopon urtae,Tlmmermann, 1954 were recovered

.‘i

. A}

“from- U. aalge. TDetails of the infestation are given in

Table 13 and the frequency distripution of each.épecieé‘in

Fig. 7. Tt is. evident that the distributidn of Mallophaga
on U. aalge. is quite different from“that of F. arctica (see

L8

"}_ " Figs. 3 and 4), the forner spedies'exhibitiqg a greater




TABLE 13
DETAILS ON THl"iN}LSTATION OF ADULTS. AND CHICKS
o OF URTA AALGE-NTTH MALLOPHAGA '
Agé No. Percent Mcan -Rzm ge
examined infested '
‘Adult - 28 '82.1 10.2 1~ 53,
- Ghick 6 83.3. 35.8° 20 ='59

d
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.-it impossible to gi&c an account of the monthly infestation

. fratercula with respect to habits and position on hdsts[”,
N A '

w43

° DR
L,

degrec and cxtent of 1nfestdt10n

No 51gn1f1cant d1ffercncc (P > 0. 05) was found in
! -

-

‘the mallophagan populatzons in 1972 and 1973, nor,werc

‘ significant diff¢rcnccs'(P”5 0.05) found“iﬁ'thé mallophagan

burdeén of adult U. aalge with regard to épx and wdiéht.

The unavailability of U. aalge during.certain months makes

' . -

and the transfer of mallophaga from chicks-to-adults.--

Saemunds onta calva (hel]ogg, 1896),

!

This 1schnoceran is ba51cally similar to Saemundssonia

~

S. ecalva has-pré&iouslyubccn rcported from U. éélge‘”
in Europe (Timmermann, 1957) .and North Amoriqgn(ﬁﬁe¥80ﬂ3-"
1972) In the ﬁrcscﬁt Qtudy, it ‘was fdund on 56. 5% of the
Lnfoqtcd adult hlrds with an average. 1nfcstat10n of 1.9
(1 - 9) pa13%1fb9 per 1nfe5tcd-b1rd S: ¢alva werc always
found in mixed dinfestations’ w:th othnr mailophagan spéc1es
In contrasp'to S. frateréula on adult F. arc@zca, the
frequency diéfribution (Fig} 7)_w%s not of thp ﬁﬁbllow
curve" type, nor was it the dominant species on U:iﬁgig;.

'All stages (excépt cges) chclfounﬁ on the hoéié:'vu‘
‘Like Sanuquso;iq .fratercéla (Table 4)\this specics cani
.bé achratcly terméd "head"'louse 93. 49 b01ng recovored

from the head and neck reg1ons of adult hosts (Table 14)

On the hcad, 48.9%»occuplcd the auricular region, 6.7% the

ra

-



TABLE 14 -

»

DISTRIBUTION OF SAEMUNDSSONIA CALVA
ON ADULT URIA AALGEX

.

44

Stage |/ ) Efown Auri- [Gular Jugui. Nape |Side/|Back|Breast
/)/ : ' cular lar neck
#" |No. hosts infested.|. 0 |6 |1 |2 |o [1 |2 | .0
% Total infested. ' 0 .[60 |10 .|20 |0, [10 |20 | o
Total No. in regioﬁ" 0 |13 1 [ 0
Nymph |Mean. o |2.2]1. 0, 0
' Range. 0 |'1-4 |1 - 0. 1o
% Total MaZZophaga
in’ region. 0 |59.1 |33.3 (28,6 { 0 |50 |10. | -0
No. hosts infested. 0.3 "2 2 ‘ 4. | 1 0 0
1 Tatal infested. 0 .|27.3 [18.2 |18.2 |36.4| 9.1 [0 | 0
. Total No. in regign| 0 |5 |2 5 |1 o |0
Male |Mean. , oo 17 1.3] 1 o [0
' Range oo f1es | 1-2]1 o | o
% Total MaZZ’ophagcz ~ ' : o
1n region. y ) 0 22.7 [66.7 [28.6 [71.4|50 0 0
No. hosts infgsted.(i-1 |3 [0 |1 |2 [0 [o |1 -
% Total infested. | 12.5(37.5 | 0 |12.5 (25 |0 |0 : 12.5°
h Total No. in region 4 |0 2 o |o |1
* Fenale Mean. 11| 1.3 0 o |o |1
Range. 1 |1-2]0 o |0 |1
% Total MaZZophaga b -
"|in region. 100 (18.2 | 0 42.? 28.61 0 0 |100 '
No. hosts mfested 1¢|7 2 3'1 5 |'1 2 17
|Total No. in rcgion 1 |22 3 7 7 |2 2 .1
Total |Mean. 1 |z |ns fasfnez f1 |1
Range. 1 [1-7|1-2}1-5|1-3 2 |1 |1
% Total recovered. | 2.2/48.9.| 6.7 |15.6 |15.6] 4.4 4.4[ 2.2

" *No spegimmens were recovered from the abdomen, wings, legs and tail.-

?
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. - q* . ’ ‘ . ' = ' '
" gular-and only 2.2% the crown. On the neck, :15.6% were

recovered from fhe jugulum and 15.6% and 4.4% from the
/ _ .
- nape and 51des of the neck rcspectlvely. Unlike S.

'f‘rat:er-cuZa, only 22.3% of the specimens were recovered
]
from the vcfxtral rcgions of the heagl and neck Only 4 4%

1.
.and 2.2% were recovered from the back and breast reSpec—
.'tlvely Nymph& repref;entcd 42 29 of the S. calva populatlon,'

.belng slaghtly higher, than that reported for S frate:ﬂcuZa
. J ) -

.on adult hosts i
\,Lﬂ =

The population structure of.S. calva in relatioh to,
the total populatlon on adult hosts is 111ustrated 1n Flgq
8. Unllke S. fratercula on F. arctica [Flg 5), no sig--
.n'i.flcant correl_atlons existed betwecen any of the etages .o-h
e the hosts (r =-0.15 (N.C.), df = 11 t‘of males and fema_les';/:
| T =014 “(N. C ), df = 11 for males and nymphs, r-= 0.35
(N.C.), df = 11 for adults and nymphs’. The reascm fer_
this remains unclear but may be attributed to low numbers
recoverjed. _The sex ratié o6n adult U. aalge was 1 : 0.73.
(15 m ‘: 11 £.), Waterston (1914) rcported that the sc'x' ratio \-
of 5. ecalva .on-hes:ts ih Britain' was 2 -3.  T‘hie difference :
:ma,'y be due to genetic isolation. ] |
Th.e rdtio of S. ‘calva in relation ‘to the total |
. populatlon (Flg 9) 1nd1cates that thlS species behaves
Mnormally' w1th 1ncrca51ng populatlon den51ty, rema1n1ng
in somewhat cConstant pr_oportlons throughout, No 5. calv_a

was recovered from U. aalge chicks.
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®—— SAEMUNDSSONIA CALVA

A= -—- QUADRACEPS QBLIQUUS
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Quadraceps pbziquué.(Mijcrg,-IQIO)'

This ischnoteran” has previously. been recovered from

u. qalgn in Europeﬂ(Timmbrmann, in jitt.),'Russga

,(Bclépo]skaya; 1952f and North,Aﬁéricﬁ (Hmcrson,'%??Z).

In the present-study, 86.9% -of the infested udpit U. aalge
\ . - \

harboured fhis species, phréc hosts (13.1%? having this

species as theirvsole mallophqgans.\ The average number of

liece por infested hos% was 4.7 (1°- 26). From the [rcquency

A \

distribution (Fig. Si it is cvidcﬁt that the djstributioﬁ
is of Jthe ""hollow curve" type uhd thaﬁ Q. obliquus is a
deminant spceics'on u. aalge;‘un]ikc Q. helgovauki on F,
arctica (Fig. 6).: Onc V. adlgo examined - in Décembér -

harboured mainly Quadraceps,ébliquus (71.4% of-thc-tdfal

s \

population). . v ' , ‘ ' .

A1l infested U. adlga chicks harbourcd Q: obliquus

:Wiqh an average number of 20 (4 - 39) lice per infested-

chick. Q. obliquus were always found in mixed infestations

S~
o

with other mallophaghn spetcies.
" A1l stages (except cggs) were recovered from uflquge.
Tablc'ls dctails thé distribution 9£ the stagc§ nnd-sekes
of Quadragéés bbliq;us on adult U. aalgé. Unlike 3. eadlve
(Table 14), the'mujoﬁity of sﬁecimcns were recovcfed from
body‘regidns;;43.1%‘and ﬁ4.0% from'the 6;ék and breast
N'fespéctivcly. Only,é. % were rccoﬁe}vd from the hcad and &
l;é% from the neck. 7.4% 0f the spccimens (all addlts) '

~

. were found on the wings and 0.9% on the taill. 'Thus; there

4

-
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. - TABLE 15 -
DISTRIBUTION OfF QUADRACEPS OBLIQUUS L
- ON ADULT URIA AALGE*. 4%
et s e R T — oL
_Stage ‘ - 1Crown Jugp-WNupc Rack|Breast \Wings Tail
' : lum » :
No. hdsts'infcstqd;"'L, VIR D U I A | o | o '
% Total infested,” |1627 { 0. [16.7|66.7| 16.7 | 0 | .0
Total No. in region| 1 0o |17 4 | 2 o | o
Nymph |[Mean. 1o | |1 2 0o | o
' Range. 1 o |1 |2 Yo |0
|3 Total Mallephaga A R '
in region. 50 0 (50 8.5 4.2 .0 0
No.*hosts infested.| 0 o 0 |0 -[10 | 9 2| 1
|5 Total infested.” [0 .| 0 |0 [66.7[ 60 | 13.4| 6.7
, -|Total Nd: in region| 0* 0 0 -|24 25, 5 1
_ Male |Mean. o .o |o |24 28] 2.5 1
| Range. 0 J 0 jo0 |17/ 1-10] 2-3]'1
? Total,MaZZophaga . o : ' ‘
in regton. 0 0 0 |51.1] 52.1 | 62.5(100
No..'hosts infested.| 1 1.1 8 7 2 |0
$ Total indested. {10 | X0 (10 |80 |70 20| ©
Total No. in’region| 1 1 |1 (19 |21 3 0
. Female |Mean. B RS 1 |1 |24 3 1.5/ 0
Range\' 1| 1:6| 1-7 |.1-2) 0°
%. Total MaZZophaga : B N '
in yeBion S0 100 |50 |40,4| 43.7 | 37.5| O~
e |No..hosts 1nfe$ted 1ol |3 s jul [z [
o Total No. in reglon 2 1 2 |47 48 | 8 1
Total |Mean .~ 2 1 |2 b3l 44| 4 |1
Range. = 2 | v |2 |14 1-12| 35[0
%'TQFal recovered. | 1.8 | 0.9] 1.8 43.1 44’ 7.4 0.9,

*No specimens were recovered from the aurlcular gular 51de of neck,_
abdomcn legs

-

e .



‘“was_ little overlap with S. calva-on the hosts. No definite -
‘pfbfdréncc was shoﬁn‘for dofSal and ventral fggions of the
‘ﬁqsfslalthough slightly morcyspcéimons were recovered from'
-dorshl Tééions. -Uglikc S. cdlud, only 7.3% of the specimens '
, B ‘ ‘

recovered were nymphé. It appears that_Quadraceps'spp.,have
lowfrebrodqct1Ve activi;y'On adult ﬂosts since Quadracnpq
.helgovauki on aduit'F.,an?icd showed similar rcsulps.#tfhc

' séthatio‘of Q:.obZiuns was 1 : 0.84'(55'm ; 46 £). o

| ,6nly 7350% of Q. obliquus were from body regions of

'U(.Qa}gelchicks; 36}'rééovercd from the back and 37% from ",

. the bréast (Table 16)} Only l%:was recBVercdff}dm.thc head,
_Ghile 14; were rccovcred from the ncck 4% (all adﬁlts)

"wcré recovered {rom the wings and 82 from thc t il. 'Althoggﬁ
.only 31% of'fbexSpc;ﬂmcnsiwcré“ﬁfﬁphs, it appcaTs thqt'more
bfcédjng o€ this sﬁecieé BCCQrS on.chicks than on adultsi\f

The sex ratio was' 1 : 1.47 (28 m : 41 f). This ¢6rro$pond§
, well With the-data'fo: Q. helgovauki on‘b, arctica chic§§ 
(Tablc 93 |

The populatlon structurc of Q. " obliquus (Fig 8) shows

that malcs and females follow similar pdtteTms thloughout

thc populatlon and wero found to cthth a h]ghly 51gn1—
flcant dcgreo of rclatlonsh1p (r = 0.59***, Qf = 17). No?
51gn1f1cant corrclatlons, howevcr were found between méics N
;and nymphs (r = 0.Q7 (N. C ), df = 17, females and nymphs |
s (r = 0 34 (N C.), df = 17) and adults and nymphs {r = 013
(N.C. ),; \=‘17). Tbgse lattcr cz;nelatlons c?q]d be;gbé{/

" [ —~
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T RPN TABLI 16" -
DISTRIBUTION OF QUADRACE’PS OBLI(.)UUS !
\ ON URIA AALGF CHICKS*
Stag;: “tnjrm“ - |AtFicular Nape Back | Bréast |Wings|Tail \
0 |No. hostsTinfested. D1 s e | oL
% Total infested. 120 60 . |60 80 0 |20
- |Total No. in vegion. . | 4- 114 | 11 0|1
Nymph |Méan. .| , . - ° 1:3] 47| 2.8 0
. |Range. y 1-2| 1-8| 2-¥| o ;
Y Total MalloPhaqa ' . N o \ . -
. " |in region. 100 \28.6|38.9| 20.7 0 [12.5
‘ | No. _h_osts_mfei;téd. ol o~ 4 |24 T2 |0
. |4 Total infested. . 0 {80 |40 | 80 40 (o0
© . |Total No. in region. 0- {7 |9 J10.] 210
. Male |Mean. . 0 1.8/ 4.5{ 25 "1 |0 -
< [Range. ; 0 1-3| 4-5| 15 | 1|0 X
K % Total Mallophaga . R I E
in region. -0 . 50 .7 |25 27 50 0
.|No. hosts infested. 0 2 |4 4|1 ]2
|4 Total infested. 0. |40 |80.0| 80. |20 |40
Total No. -in région. L0 - |3.013 [16° | 2|7
Female|Mean. o 0 | 1.5]3.3] % 3.5 ‘
. ',’f"-Rangc. e 0 1-2] 1-7] 1:9 | 34
‘ % Total MaZZophaga ; E . . ,
. m region. 0. |21.4 ‘36.1 43,3 NS.O . |87.5 .
. " [No.. hosts infested. 1 |5 |4 4 2
S Total No. in region. 1 14. |3 | 37 -8
_ Total |Mean. ~ . = | 1 | 2.8/97| 9.3 2|4
" |Range._ | 1 1-5| +17 0512 | 13) 4
% .Total recovered. , 17 |14 |36 | 37 I
' *No specnnens recovercd from the crown gular, jugulum, 51de of neck
abdomen, and legs. ' ‘(‘ B ‘ . , . " S .
1
S L



. some way, dependent. on blood.

-

result of fcw nymphs ﬁn the poﬁulhtion.

The ratlo ol Q. 'oblzquuo in rcldtlon to the total
population (Fig. 9) shOWs that thc plopoztlon of this.
species, like Sl‘aalua,-lb 1elat1ve]y Lonqtanbfdt various

. . o . ] _
levels of population density, ThiS[whut one would expctt

~

from a "normal' population where competition-wi'th other

specieg does not occur. '{
* . - . .L;:E_:r’ ) : . L.
- Austromenopon wuriae Timmermann, 1954 o

This extremely active anblyceran was found mainly

. . . LY S . N .
on the skin of the hosts although occasionally t%cy.could

i

‘he scen’ running throughzand.ovdf the fecathers; Ash (1960)

x

noted that amblycerans were the first tp transfer to écw‘

hosts. *A. uriae will transfer to onc's hald very quickly
. Rt

. on handling & bird. Lice were frequently seen resting one

“

" the cdyelids with their heads bthceﬁ the cyc and the cyelid.

No‘bther'qpecics on U. a&lgc were obscrved in thiq:pogition.

ththcr this spoc1es.pupp1cmcnt§ its dict w1th 11qu1d eye
,Sccrctlons is not known, but such a diet haq been postulntci‘,

_for the nymphal btagcs of DennJu° truncatus on thc sw1ft

(ROthSChlld and Clay* 1961). Thc crops of many qpcc1men$

. wcre red in LO]OT probably 1nd1cnt1ng -that' this 'is, in

a
°

A. uriae has prcviéusly been recorded from U. aalge

. in Lurope (Timmerman, 1954) and North Amerita (Emerson,

1972). In thc-prescnt'stﬁdyh.Sﬁ.Q% of the infested anltT

-~

‘ 4
*
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hosts-harboﬁred this spccicsa‘ Only 1 host (4;3%) had th{s
.spécies,as lt; sole mdllophagan. The average ﬁumher.bdr

: %nfésréd hést;was'S{S (1.- 23) lice. .5Ike and}acepa
obliquus, the frdqucncy-digtxibution {Fig..7) indicﬁtcs
" that it'is aAlso a dominanflépccics on U. aalge, occurring
with.tho-same_fréquency as the fqrmcr_qucies., One adult
U. aalgc.cépturcq.in.Dccembct”hdiﬁéﬁféd no A..ur{gé.

ISimila}_to-Qdadfégépq obliquus, all U. aaZ&é chicksj

:,@pchted-with'Mailophaéq'h;fboured A. upiae. The average
‘{numbef per in[c§ted'chiék wés 15.8 (1l - 21) licc.

l %hc distribution of 4. urtaa on adult hostq is glvén

in Table 17. Unlike S. éélva and. @. obYLquun A..uriae

does . pot exhibit. such a well defined distribution on dddlt-’“"“
hosts. Although the majority- of specumens (71.3%) were .
_fouﬁd on hody’ nglons (18.8% on-the back and 52.5% on the_.-
breast), all head and neck reg1ons harboured thlb spec1es,
" 8. 81‘b01ng rccovercd from the hcad and. 19 1% from thc neck.
As noted by Ash (1960}, amblycerdns may be found on any
reglon of thc host's body. 'A. urtae certalnly exhibits
this charactcristit"uithough thé:brcast région is preférré&(
;Only 27.5% of the populatlon were nymphs probably 1nd1cat1ng A\
.that like thc Saemundssonia and Quadracepa Spp. Aystromenopon’
[ Spp. also have low adult mortality ratcs or low reproductive
hctivity oﬁ aduit“ﬁoéfs. .The-édx'ratiq<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>