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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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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.
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57 ‘ : - = . Wl - o
14 : .. BN . o -, 1 e FeEmaLe T
' . 4 NYMPH -

s . . (Y

17 A

114 o K
10 :
9.1 C .
8- » '
7. . .-
6 ' 4§
5 - .
4 . ‘
3 B
24 c 'V.f"
14 ) . .l--——.‘-‘ .-. < . ‘..— ) ) . . '1
- == s b o VR T | o S, N
13 4-6 7-5 10-12 1315 B8 W2 2272527 | 40-42, 56-58°
. I ) : R T : : e
. ST TOTAL NO. OF MALTOPHAGA PER HOST . . '
X . ° . ’ - s ’ l‘.‘t’
o ! . E
. ‘" . ‘b
/“ ~ J‘ ;- :,-”'/ ' i '
- - [ ) !‘-. "
. "( . . l:( . .
- . \. ‘ . ﬂ.p -g\

.V. L
Cew antt



: 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 was 1 :'2,11:

(18 m :438'f)“indicating that{females iivc,gWidc ag long“as.

. males, assuming that one insemination is-sufficient,
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N CPABLE 17 o *
_ DISTRIBUTION OF AUSTROMENOPON URIAE
- -ON ADULT URIA AALGE* -
- } ; - _
’ Stage Crown|Auri- |Gular [Jugu- |Nape Sidé/ Back |Breast
’ cular lum . .Ineck .|
No."tosts infested.| 0 |0 |2 [0 |1 [1 [4.| 6
|% Total infested. |0 | 0. [18.2 |0 | 9.1] 9.1 [36.4] S4.5° °
' |Total No. inregion| 0 [0 [2 |o |1 |1 |4 [1a
Nymph [Mean. . 0 0 1 0 1 |1 2.3
Range." o o 1 ofe |1 |1 1-7
|4 Totdl Mallophaga | ) : .
in region. - | o 0. 66.7 | 0 | 9.1|33.3(26.7| 33.3
No. Hosts infested.| 1 1 1. 0«, 3 10 1| 7
% Total.infested. [11,1.|11.1 [11.1 [0 [33.3| o [11.1] 77.7
. |Total No. in region| 1 |1 |1 "| 0 5 |0 1 |10,
- Male |Mean. S O T I 1 0 1.7| 0 1 | 1.4
" |Range. 1 1 1 0 1-2| 0 1 1-2
% Total Mallophaga : S '
in region. _ |50 |50 [33.3 ] 0. |45.4| 0 6.7| 23.8
No. hosts infested. | 1 1 0 2 4 |2 6. | 8
A % Total‘i'nfest.ed. 6.3 6.3 0. 1_..2‘5 25 |12.5 37.5| 50
Total No. in region{ 1 |1 0 2 5 10 - 18
" Female |Mean. SR W I W NV N I 1 T B O 4 R 2
. Range. - - |1 1 |0 |1 |12 1-4] 1-8
5 Totdl Mallophagd | : S T
in region. 50 50 |0 [100 |45:5166.7 |66.7| 42.9
. | | ‘
No. hosts infested.| 2 2|3 z2 {4 |2 |8 |12
.. |Total No. in region| 2 2|3 2,11 |3 |15 | 42
Total |Mean. of1 |1 11 |1 |z.s| 15| 1.9) 3.5
" |Range: 101 1 (1| sz | 15| @417
R To;él recélered; 2.5 | 2.5. 3.8 | 2.5 |13.8] 3.8 118.8]. 52,5

-

. *No-specimens recovered from the: ébdomen, wings, tail and legs.

-,



. head”and neck, 51.9%-being-fccovc¥cd from the head_and

S5

T

A, uriae‘on chicks-was recovered mainly from the.

27.8% from the neck’ (Table 18). The majority of spécimeﬁs

(31.6%} on the head were from'thclcrown, while on the

néqk,'thc'majority (25.3%) were from the nape.\ Of ‘the

20.3% recovered from the body regions, 16.5% were from the ™7

‘breast, 1.3% from the abdomen and 2.5%‘£r6m the back. The

dorsal'rcgfoﬁs of the'hosts were proforrcd, 59.4% of the

body dwellers being rccovered from there. - Nymphs werc the

dominant stage on chicks, reprcsenting 51.8%.of the 4.

uriae population,. This probably indica'tes that this species- -
: T T s : .

v

. A . "
“have, grcater reproductive activity on these hosts. The sex

“ ratio. was 1 : 1.38 (16 m : 22 f).

) From Fig. 8 it is evi@ght that the A."uriae'population

on adult u. aalgé is similar to that of Q. bbiiquuc. Males

and femalecs follow similar patterns, throughout the population

and were found to exhibit a significaﬁt correlation

. (r.= 0.55%, df = 18). Significant correlations also cxisted
N . - g M = . .~ ’

-

between adults and nymphs and females and nymphs (r 5.0.73***’A
df = 18 and © = 0.79%*%  df = 18, respectively). No

correlation, however, was found between males and nymphs- -

(r =0.35 (N.C.), df = 18) of the population. Similar to

5. calva and Q. obliquus, the ratio of A. uriae at different

levels of population denbity CFig..Q) was relatively constant

! v v

‘as one would cXpect ‘in a "normal' population.

From Figs. 7 and & itiis apparent’ that not all species: .

a

o
[l
1
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o " TABLE 18
r;;ﬁ DISTRIBUTION OF AUSTROMENOPON URIAE ON )
e URIA AALGE CHICKS* . '
' Stage -a;wn Auri- Gula:j JugL: Nape Back Breast |Ab-
A . . cular lum. : domen
No. hosts infested.| 4 |3 |1 1 (s [ 17| 3 1
% Total infested. (80 [60 -|20° |20 oo [20° |60 | 20
_ . |Total No. in region| 9 | 7 % 3 2713 11 5. 1.1,
- Nymph |Mean. | 2.3 2.3 |3 2 |26 1 | 171
o Rangc - 1-4 |24 13 | 2 |14]1 | 1-3] 1
v % Total Mallophaqa ' ' at . .
1 in region, 36 |58.3 (75 |100 |65 (S0 | 38.5 |100
oo No.-hosts infested.| 4 |1 |0 |0 |2 ,b1 | 3 | 0
R % Total infested. |80 " 120 |- 0O 0 40 20 60 | 0 E
‘ . {Total No.'inregion| 7- | 2 [0 |0 |3 |1 | 320
Male |Mean. ' ‘1.8 |12 |0 | 0 |15 1 [~ o0
. R..'mge "1-'3 12 0 "0 1-2 1 . 0.
‘ A f - % Total Mallophaga ‘ Sl = o ' .
R in region. |28 16,7 | 0 0 15 50, 2;’:.0 B U
~ No. hosts infested. 4L 1. 0 [2- 0 .2 0
) % Total ‘infested. (80 (20 |20 [- 0. |4 [0 |40 .| 0
Ol _ Total. No. in régiop 9 1 0\\\ 4 o |5 L0
Temale [Mean. | 2.3 0NZ |0 | 2.5 0
o R&me 1-3 o] o \ks‘o 2-3 | o
o % Total Mallophaga ' RN R o
. 1n rcglon 36 25 25 0 20 0 38.5 | .0
No. hosts 1n£ebted 4 -2 2 1 S5 1| 3( 1.
Total No. in region|25 |12 4 2 |20 |2 .| 13 1
N Total |Mean. 636 2. | 2 |4 4.3 | 1
o Range. 139229 | 1-3 | 2 | 1-9 2-7 | 1
. '[$ Total recovered. |31.6 |15.2 |.5.1 | 2.5|25.3] 2.5[,16.5 | 1.
. b . .

" *No s‘pecimens recovered from the side of neck, wings, tail and legs, -

."{j ;

»

e

ot



occur W1th cqual frequency, of the 23 lnfested adult v.

o aaZJe, 19, (82, 6“) wcre 1nfested by more than one spec1os”

L

~

~harboured all threec genera.

"of Mallophaga. This

“the infestat}on of adult F. aretica.

'hdrboured two gencra

genexa being [requent

is a h1gh number when compared w1th \

.Elght (34.7$j b
l N . ' 1

of Mallophaga while elcven -(47.8%)-

'Interesting1y;vﬂo U.Ieade

ly sassociated on"Fi'arcyfea. Six
. | N

hosts.(26 1%) harboured 4. 'obZiquds'and.A.-uri%f oniy;‘

' whlle only 2 hosts (8.7%) harboured anly S. calva and.A4.

-

~

1n several reglons i

of one speclcs could

N

'f(”ﬁead" lice) and eit

thc samo,cnv1nonmenta

“ lice) (r = 0.284 [N,C:), df

df,= .21 respectively).

urzae ancc overlafibetween the varlous spec1e§ occurred

t wpuld be cxpected&that,thc populutlon

be-affected by another. Tt Was'fehnd '

_that no significant correlations existed tbetween S. calva

hef of 4. uriae and Q..obliduusl("bodyﬂ
= 21 and T = 0.277 (N.C. ),

A hlghly,dlgnlflcant correlatlon,

:WCfe'Found to harbour only Q. obliquus andé%, calva, these -

-

howcver, cx15ted between Q. 'obliquus and A. uriae (r = 0. 705***

;df-= 21), both b01ng

4

obvidus from Ilg 8

~-

body dwcilcrs ThlS correlhtiod is also

both spec1es shOW1ng 51m11ar trcnds
b

1h1s probably 1nd1cutes that both spcc1es are affccted by -

3

: 51gn1f1cant [actor

an amblyccran dnd thc othcr an 1schnoceran w1th d1ffc¥é\

food prcfcrences and

- ?

Sincefthe Correldtion \was pGSitiVC' competitioﬁ is not a"a

This is- expected 51nce one species is’

t

[y

/
unddﬁptedly dlfferent 0v1p091t10n siites,

conditions offered by tpe‘ﬁ%bitat. T




. ‘
- and bchavior' hence, competition iségot'encouragedlm

——

]

In splte of the fact that not all’ stages of a

' populatlon and not all spcc1cs arc ‘related on hosts,lit
was found that as on F. arqtica,_the dlffcrcat_gtages of

. thc whole populablon on U aaLge we;e rclated Highlyﬁ

| 51gn1f1cant correlatlops were found between males and
femaleq (r-=.0. 68***, df = 21), adults and nymphs (r =
_:0.74***; df 21) and femdles and mymphs (r = 0.77**#,

af =.21)J' A 51gn1f1;ant corrclat1on was alsq.founu bctuaéa .
males aud nymphS‘(f_=‘O.55f*,.df ='211. As méutioaéd |
eaflier for F.~arctica one¢ ekplanation for this phenomenon.
cou1d'bb similaritics in thcilife cycle of the mallopaagan

* . o

spcgles (Whlch arc unknown) on adult U dalée'

Lol

Rothschlld and Clay (1961) noted that the populat1on
- .

of lice may be laiffge w;thout apparently harm;ng_the bird,

a

N . . ( ) . . . L S
but when it is abnormally -heavy, in sick, captive, or young

»

pirus,'thq cffect ou;the host mdy be seridus. Inﬂtﬁe"
pfcséht'studx;'five U. aalge chicks, aakcn'frah'fheia acsta,h?
soon after hatéhing and rearcd in the iaborato}f for several -
weeks weréfcxamined'for'Mallophaga'. Four of the CthkS
harbourcd lcss than avcrage 1nfestat10ns (25 (12 34)
.Mallophaga as compared to. 35. 8 (20 59) for w11d chlcks)
.Howevor onc ChlLk harbOured 722 Austromenopon uriae,

v

speéimen%. The plumage of this blrd was 1n a vcry frayed
i

‘ungroeaqmed condltlon ar(d at’a very retardcd btage of develop-;

ments Accumulatlons of %kln débrls sometimes red in



.U. aade and 100% of the chicks were infested thh ImOdGu’

host 6f I. uriae on islands in East Murman,~U.S.S.R. .

. . ’ .
. . - . . v
Y] : - o - 5 . . -
. . CoLE : SR . + 59
te . - -, . . N .

appearance (probably blood caused by excossavc qcratchlng),

' could be seen on many areas of the body, partlcularly the

s

headt Several -days prlor to its death th¢ bird became

B e
very weuk refusing to cat. "It is obvious that such a \

large numbcﬂ of A. uriae had a vcry pronounccd cffect on
the health of the b1rd and undoubtcdly ContT]bUth to its
death . As on W11J thckq no Sacmundugonza calva wpre?
recovered from~eXperimentql\chjcks,vthé-majorit§fhe%h§ A. .

urz»ac

Bclopolskaya (1952) rcported that 28% of- thc adult

urtae while- Fllnt'dnd Kostyrke (1967) noted that U aglge
was the main hpst for I. urzae 1n\Murman;.U,S.5.R. (Zé%

. ’ < " : . :“
infested, average 8.1 specimens per infested host).

Karpovich (1970) algo-rpportcdlthgt.u. aalge was the main - | ii,‘

Clifford ct-al., (1970)'recoﬁercd I. uriae froh.this host .
taken on islands off the Oregon coast, U.S.A. - ;;}.

In thc-prcseht study, spccimens-of I' uriae were. . &

~ ' . [V

recovcrcd from. flffcenéggs 2%) of the 28 adult, u. aade:

'fcxamlncd The mean number of spec1mcnq pcr 1nfestcd hest .

Iwas 4.5 (1 - 2&) Although I. urtae appears to prefer U.-

P o

aalge, the 1nc1dence of 1nfestat10n belng h1ghcr than that =
~ . l ) .
on. F. arcttca the lntcnqlty was much 1owcr. It appears

that ‘this could be due' to more U. aalge be1ng mmrc readily -

. , S
accessible to. Izodes uriae on the cliffs. .
T ST ' -

. - .
« . - . . . - . ~



. L 2 . N Y60
| 7 T :
i 4 » % No éigﬁfficnnt dilference - (P > 0.05) was found in

.. v

«

., - . bhe 1nlost)Llon during the two \cnrs of this study nor

o s -~

sowere, any d1 (tc~ (xu:os found in the. 7. uwrige lnxrdell of U.

o o .S ' Lo > S : .

(f T aalyge wirh Qw>wnwb to'sex or weight of the host. ./ . oL .
N ' oo . : NN e L

“ lhe mllﬁllf) af spoLtmonx of I, uriae (43,§jf\wcrc ' .
P ‘ °

. o _ | .
Q§§ < recoveregd fromi the 1\pa:k of adult ¢, aalye dlthough none ° .
~ \ ' , 3 ) . - L4 "

» @ - . i . [l
~ 7 .

! et - . % R ’ "
S were.-recovered from the jugulum-region-(Table 19). The ,
. . » . " " By n ‘

..‘ a

'q%gjfcd 21.0% of the specimens while 34.&%_w@ﬂ§ . :

o 00 (roﬁ the bay. TFlint and Kostyrke (1967) rcportod that

head

. ° ., L 4 LI
. 4 . -n)mph\ and lfemale tlL}\H lf‘g‘quontly lOL.lllZCk] on - thc lnl\) g
C Ser. . g

T heads (J4%), necks (26.8%) and w;ngs (26.8%),7and less : _
8§ " . . " . e ) , A . l
froquont[v near the anus (8.3%) and legs (4.1%). In the -

«
A - . - ~

o . pxogonvf”tudv 'nogspocimcns were recovercd {rom the wings
. v Jnd legs AIThough one \POLIWC (1.5%) wué recovered from

cthe tail. Knrpovich (lQ?O)‘nISo failed to. find t1 ks on
.t - o o it
the featherless leg arcas, B

o * - ~ 1

- . n ) } - .
Nvmphs were recovered mainly from the head and neck
\ Y
. .
(90%), while Iavvace (63.7%) were reocverced from body regions;

o

adult femulos'wo;c yoéovgrc&?oﬁly fro& the tneck as on adult
S F. aaw“t;(:a. ”Kulawobic:h~ (197()) 1‘cpcﬁ’fod' that nymphs \vérc luuilily
b | 10L3v010d tle thc back and los\jllcqu&ﬁtly From the

. - -uﬁaomcn; femur, hc& dnd ﬁc\d whlle fdrvaé lOLﬂ]l"Cd on ‘the

! 8.

- ° badk, neck;, breast, Ecmur und‘ubdomen with adult females' on

. . ’ S . -7 . . '
: R L0 - o,
. e thc neck. Flint and hoqtyrkc (1067) reported.that adult .
. [ : ' '
ER dnd n)mphll ticks tcprcbefxﬁd 509" and 449 of thé total : D
p populat1dnéon adult birvds,”while larva% were rarely :Touqd © °
: - . . , . . . r . .
4 é v o - u .
, « has e k4 5 ! ‘ :, . * ' '
' ¢ ) K] 1 ' 0 ) . ‘} A : q * v L * »
¢ . .' \ - . b: ‘; f‘"\w ’ ,
t “ N - . s
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* : TABLE 19 . ¢
" DISTRIBUTION OF -IXODES URIAE ON
- . . ADULT URIA AALGE? ; -
v . ' i i . . N
Stage T . _|Crown |Auri~ | Gular [Nape|Side/ Bac]: I;rc;ast Ab- - |Tail
o - "~ feular|, " |neck : domen
No. hosts .infested|.1 o | 0 |4 2|3 2 o) o
|5 TotaX infested. {10 - | 0 | 07[40 |20 (30 |20 | 125 O
. |Total No.in regiof 1 | 0. | 0 |6 |4 |14 |4 |1 "o
larva |Meanz- - . |1 o o | sl 2 a7N2 |a | o
©|Ramge.. | o | 0o |12 131513 1 |.0
", *1%. Totail\ MaZ_Zoprhaga . ‘ . o T o
in region. 200 | ‘o |0 |s45| 22:2/93.3/100 |25 | 0
. [No. hosts infested| 2 | 17 1|3 2 a0 |2 | 1 -
N A "I‘otal»_'igfest'cd..‘ 25 | 12.5| 12.5(37.5| 25 |12.5| 0 20 | 12.5
) |Total No. in regionf 4 | =1 3 |11 {1 |-.0 3 17,
" Njwph |Mean. 2 1 |1 4 55071, [0 | ’
S \Rangc. : ]2 AR AN Y '10-_'1'1 1. | o .
’ " |% Total -Mallophag , ' ,
in region.  © - (80 |100° |100 [27.3| 61.1| 6.7| "0
1No.' hosts infested S I I E I 2 | 3 |0 0
5 Total infested. | 0 0o | 6 a0 {60 |0 | 0 ¢
" |TotalNo, in regionf 0 | 0 . 0 L2 |3 |0 | 0
. Female |Mean. ; o | o | 0 |1 0| o
T |Range.. 1o o} o 0 | o
¥ Total MaZZop?zqga ‘ S ) :
in region. 0, 0 | 0 |18.2] 16.7| O 0 0o | 0.
No. hosts infested| 2' “| 1 1.08 -4 |4 2 S
~ |Total No: “in region S g8l 17 1% |18 |15 | 4 I
Total |Mean. sy |1 |1 4.5| 3.8| 2 1.3) 1
« . .|Range. S 23 RO T I W A €/ S S 5.1 [ B R £ I
|# Total vecovered. [ 7.5 127 | 1.5|16.4[ 26.9)22:4) 620]| 6.0| 1.5
— I
“*No specﬁl}ens recovered: from the jixgulum, wings and legs. - ®
\‘ ve . " 'ﬁ,
: 2 ' o

) \@" R
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v

o——with I. uwriae. No ticks werc rccovéred from U. aalge

~

62

(>

(6%2). In the present study, only 7.4% of the pobukgtibﬁ

recovéred 'were adults, 44.7% wcre nymphs and 47.9% weré

'larvae Slm1lar to thic dlstrlbutlon on adult F. arctica

] - 7 [

(Tablc 12); no prefercnce for dorsal. or ventval reglons of

thc hasts wg?.noted,although-46.3% of tbe population were

" i v - - .
recovercd from dorsal recgions. No dilferencegs were |

obscrved in the mhilophagahpopuIationS on hosts infested

]

-y [} e —\' 1

[

C]'(id(.'ksl‘. . - . R . Q
'. Ld ° . - ° r * .\.

C.n~ lhluk bllled Murres (Urma Zomvza (L )) ~-\ :“

Markov (1937j noted changes in the populatlon of

L

.ﬁqllpphaBanb on V. Zomvza Zomvpa related to, the age of the

s 07

host . - Belopol%kaya (1947 vide Uspenskii, 1956) rcported

Cthat, U~ \Xpuzq was 1nfcst d w1th "three spcc1es of ccto—

3

parasltes In thc prcsent study, spcc:mens of Saemundssonza
" 7 -
caZva (kellogg,,1896), Quadnaceps %bquua aquzlonzs o

Flmmcrmann (Ln litt. ) and Austromanopon phippsi Evelcigh
and Ihrolfall (1974) wcre recovc@d [rom U.. lomvia.
£ the 52 spec1mens cxamlned forty feur (84.6%) were

infes cd with Mallophaga averaglng 18. 6 (1 76) llce per

-~

infested-. host Thls 1s 51%1lar "to the Jnfestatlon of ddult

v .

. U. aalge (Table JS) . The.’ frcquency dlstrlbutlon (Fig. 10)

. o ‘{) n_” l"(_"- .
is also slmllar to that rcportcd for U. aaZgé (Fig. 7).

=

No 51gnlflcan¢ difference (P > 0.05) was’ found in the

mallophagmnbwrden oE a; Zomvgg w1th rcgard touthe sex of
- L‘} . . . » . . R . 1

- - ) -t . ‘. , PR : . . N

B

~
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found bctwecn the host weight and the 1nfestat10n (r =

)

'-thc Jhost. Howcver, a highly—signifitént corrclation was

0.543***, df = 49). Thc regression 11ne of 1nfestatlon

. a A,
on body weight (Fig. 11) shows’ “that the 1hfestq$10n on

-

U. lomvia 'decreases with increasing weight offthe hosts.

Since,the hosts werc collected in Novemb®r and December,

_ thc sample was/brobablf composcd of fledglings'as well as

adult h¢§$5 thus explalnlng the wide 1ange of weights .

.(Appendlx 1).' If welght can be assumed as #n indicator -

phagan-population.

of age, then the older the host, the smal

,

r the hallo- _

- ’/

. .
The percentage of U. lomvia infested durlng November

and Decembcr are 1dent1cal (Table 20),.

but thc average
number of mallophagans pcr 1nfcsted host" greatly dccrcasﬁg

. in December. ThlS decreasc 1n 1nfestat10n w1th tlme

Wt

. America constltutes a: new geographlcaL record as it hdS'

VCTlflCS the -above hypothesrs One‘cannot‘dlscount thc'

S

poss1b111ty, however, that thlS may a TCflCCthﬂ of.winfer_

cond1t10ns onIthe_mallophagmrpopulatlon although 1& is"_'.

" highly improBab;e.: All the hog}s‘werb\erfher in advéiced o

ﬁtdgesaof, or in Eull-winter'plumage.

. U Loe
\ TR .
Saemundssonia\aalv (Kellogg, 1896)

.i. Ihc rccovery of S. caiva'from.U Zomvzh in North ‘,.T'

9

£y

prev1ously been recorded only from Europe (Timme rmann,

195:7) - S (U
. A2 RN . 3 . ' \ . . ‘ : ' .
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TABLE 20

’ ’ : - Le - ',\V. . g -
'DETAILS ON THE INFESTATION OF URIA LOMVIA - S
DURING 'NOVEMBER AND DECEMBER, 1972 . S

iR

Month

J No. Host

" examined _ ¢

"+Percent

‘infested

1

No. -
Mallophaga

AN

‘,'M.can

a

November

December .

32

20

84.4"

85.0

614 .
205

12,1

22.7 |
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67

Tn the pres'cnt stuﬂy, ‘5'2 3% of fhe 1nfc>tcd hosts .

-harbourcd thls qpecws \uth an’ avemge of 3. 9 (1 - 60)

parasites pcr ‘infested bird. Only one host was found to

-

“ . : . R
have S. calva as its salc mallophagan.. As.on' U, aade

'-(Fig. 7), S. caZua was not fhe dom1nant species on U.

e

lomvia (Fig. 10). The, petccntago of 1nfcsted hosts was

~z “similar on both hosts, .although the irtensity of infes:.

tation was higher on U. lomvia.
5 Azl\l_l stages (cxcept.egg's) vere rocova%rcd from- the.
hosts examined. ' Thc maJorlty of spcc1mens (88.35) were

found on thc neck of the hosts, only 1.2% belng recovcred

=t

~from ‘the head (Table 21). No specuncns were recovercd from

-the. auricular region, ° thus d1ffer1ng from the dlStleuthn

of 5% calva on, U. aaZg‘e wer.c ' 57/8% were recoverAed from the

\' e

head'wyi_th 48.9%- from ‘th(, aurlcular reg,lon Only 10 4‘9

o.

were t‘ct'ovCr'cd from the body, 5...20' from both the back and

breast. A Sllght proferencc (52 69 ) was shown for. the

. dor«sal regions of tho hosts . Nymphs repr sented 40.5% of

- .~

. the' S. calva populatlon (slmllar to that on U. qade). ’

e sox.ratio-wds 1 : -1.19 (47 m i 56 f )..0n.U. aalge,

the malcs were dominant. ' cl . v

- Ll
5 o ?

The populatlon structurc of S calva in _rélatién‘,to

e
A

L the total “population on. U.. Zomvia is illustfated in Fig.

\

It is cv1dont that the stages and’ sexes follow s»1m11ar
_patterns throughdut\ the populatlon nghly glgnlflcant

correlatlons were found hetween ma,les and female)!s’

12,



i
4
b}

: DISTRIBUTION OF SAEMUNDSSONIA CALVA
. ON URTA LOMVIA ADULTS*

l " TABLE 21

Stage’ o Crown |Gular {Jugu- |Nape |Side/ |Back | Breast
T 1um neck ' 3
No.'hosts.infésted. 0 1| B, | 8 0 | 2 1 '
_ % Total infested.. | 0¢’| 8.3L456(66.7| 0 [16:7| 8.3 =~ -
. . - |TotalNo. inTegion| O | 1 |32 |32 | j .
- Nymph |Mean® - . . |0 [ 1 | 64|l4 | 0 |2 : o
| 'Range . Lo |1 |31 290 0 |1-6] 1
§ Total Mallophaga | JE B N
m region. 10 100 45.7 39.&?7 0 |44, 11.2
No. hosts infested.| 0 0.+ 9 57, 1 |2 4.
% Total infgsted. | O | 0 |50 |38:9] 5.6/11.1%2.2
| . |TetdlNo. if region| O | 0 |15 |4 | 1 |3 4
-~ . Male -|Mean.. : o | o | 17|34 1 |1.5
" |range. o | o | 14l r1f.1 |1-2| 1
s _"l"bta:l'MdZZophaga - o :
in region. - 0 | 21.4|29.6| 50 [33.4] 44:2

- |No.-hosts infested. |
% Total infested.-

i Total No. in region
. Female|Mean. ‘

1
53.8,|53:8| 7.7 7.
23 55 1 2 -4
S
2

e i =)
=~
o O O O O

3.3 3.6
Range 12| 112 1-2
% .Total MaZZophaga el g ' o

1n reglon 100 0| 32.9{30.9 50 22.2] 44.4

No. hosts. infested:| 1/ / 1 (100 (9. |14 |7

|Total No. in region| 1 '|“1 |70 |81 |2 |[35] 9
Total |Méan. -~ “ | 1 7 1.| 7.0l9 | 2 |2.3] 1.3

Range. . .« 1 | 1 | 130330 2 |1-3| 1-2°

% Total recovered. | -0.6| '0.6| 40.4[46.8| 1.1 5.2 5.2

. *No specimens recovered from the aurlcular, abdomen wings, tail
and legs. o . . -
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i)

(r'= 0.96%*  df = 21), adults and nymphs (r = 0,90%*,

i - : . . ¢

df = 21) and females and nymphs (r = 0. 90***; df' 21),

while a sllghtl)vlowcr corrclatlon was found betwccn males .

i

o qnd nymphs " (r.=-0.88**#, df = 21). Tn coptrast,-no )

J "céfrolations cfistcd'bctboen the stﬁgeé-and sexes of S.
calva qn U. aalge (Fig. 89.\. The ratio of S'.‘-c.alli)_gi at
difquent pépulafioﬂ déns;¥iqs (Fig; fS),indﬁcat§é ﬁhat
ther¢ is a-sfjght incrcnse in thd proportion of fhfs IR\

°

sp@c;ca at thh populatlon don51¢135. ‘This could'bc a

1eflcctlon of the fact tHat few hosts %nrbour large

- Q¢ ) ,\_h.. . .
populatlons of Mallophaga. - -_{:_fi- Y ¢
0 ~ . The perccntdgc of hObtb Jnfcstcd Wwith" 5, calva ‘in

N Novcmbcr was ‘lower than'ln Dccember (Taﬁlc 22), but the
[ ﬁ. - ! 1
1nﬁcn51t) ofaanfcstatlon was hlgher 1n November " In both

, months the¥ptogprt10n of the Qtages and sexcs were 51m11ar
- 5.. T 52

WL -

thus the reduttion Qn the pbpulatlon is rcflectod cqually

-~
~o
-' °

thloughout all stages. 1 ‘ "_'

»
-

oA a *

Quadraceps. obliqua aqméZQQiS'Timmcrgann.(in 1itt,x
A . .

- " Matkov (1937) and Belopolskaya IJpSZ)'Tcésrted:?

N “

Quadraceps obliquus from' U. lomiia in Russia, Timmermaﬁh

-1 1 .

'(1?54L 1957) dlSO rcport1ng Q. \oblzquus from thlb host if

Ehroﬁé. Ilmmcrmann (in 1itt.) erected Quadraceps, oblzqua

b

aquzlonzs as a new sub spec1es of Quadraceps oblzquus on

et

. ‘'the b;§1s of 1ts 1arger 51ze In the” present study, Q.

T oblzqua aquilonis Wa54?ecovered from U. Lomvia, Lothltut1ng
-, R . R Lt . .o R ”

2
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-
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 TABLE 22
BETAILS._ON_THE TNEESTATION OF U. LOMVIA WITH S. CALVA -
- DURING NOVEMBER AND DECEMBER 1972 :
November December
No. Hosts examined. '&- ) ‘3'2 ‘ .20 - ' .
Percent infested. ' 37.5 . 55.0
“No. Specimens. 111 62 . .
Mean. ' 9,25 5,63
) R . I
‘Range. ? 1-60 T 1-27 )
N v ! Co i .
No, Male specimens. . w30 .17
- No, Male specmcns pergr - R
« infested host. 2.50 1.54-
. No. Female specmens; 37 i ' 19
. ¢No. Female specimens per- . < o
infested host.’ . 3.08. @ 1.72 S
N, Nymphs. v c44 0 26 |
T No. Nymphs per mfested host. ) 3,67 o 12,36
. . ) 1 ‘- : :l (‘l
] ' Y ’”
& .'- ‘:.':{
o A .
.::.
. - ) .
5, | ° ‘ . ; '
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N ' A 3 -
a new geographlcal record “for North Amerlca ~A comparisdn
L) : (

v

vvf#the—me&suremenEs—wathwthose—oEuTlmmermann areﬂglvenmlnhﬁ“ﬁ

T-ab1e2’3 S -

.In the present study, 88.6% of-phe,infésted hosts

i'harbourcd this spcc1es, 7 hosts (15.9%1 harbouring only

,

this mallophagan. Thc aGerage'number“ber infested hosts
was 11. é (1 - 59). Thc frequbncy dlstrlbutlon (Fig. 10)

\1nd1catcs the domlnance of this bpec1es on U. Zomvza. The

-

dcgree of. 1nfestat10n is! slmllar to that\of Q obliquus on

. aade but the lnten51ty is much higher on U, Zomvia.

1 All s;ages (except cggs) were recovered from, Vv Zompia

(Table 24) . e'majority of specimens (91.-0%) were recovered.

'from the body reglons 40. 39 being recovered {rom'the back,

1

46. 09 from the breast and 4. 7% from™the abdomen. Similér.-

"

. 1 #
results were reported.for'Q obliquus on U aadeJﬁ%Tg?; 15).

'Only 0. 20 wero recovered from the head. and 8 7% . from'the

N

neck, there being 11ttle ovcrlap W1th S, calva. In congrasf ’

to @. obquuus on U. aade (Table 15), no_;petiméns were.
recovered fipm the wings'and‘tail. No preference was $$own,.
for dorsal or ventral regioné of the hosts. Nymphs Tep- -
resented 46.1% of the Q. obliqua aquilonis poﬁulatipﬁ, B
unlikc Q. obliquus (Table 15) wﬁ;re only 7.3% of the

populatlon were nymphs ‘ TB15°unusua1‘percentage bf nymphé '

. in a Quadracep% populatlon may be the<result of 1ncreased

!

'reproductlve actrv1py "during the winter months. The sex _? o

ratio wés R i:§3 (114 m : 152 £), ﬁhereaskmales'Were‘

C =iy
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y TABLE 23 - , .
™ MEASUREMENTS (u) OF MALE AND FEMALE QUADRACEPS OBLIQUUS AQUILONIS B
. COMPARED WITH THOSE OF TIWER_MANN IN LITT (M}I ) *
'T””" : ;
ot Male Female 5 I . v
. Timmermann, in litt. Present Study Timmermann, in litt. PresentI Study
. Length Width Length Width Length Width . Length - [ |  Width
e Mean| Range ~ [Mean| Range [Mean| Range' |Mean| Range |Mean| Range' |Mean| Range |Mean| Range' [Mean| Range
" Head |(0.47|0.46-0.48|0.38(0.37-0,39|. 482| 462494 415 395-426|0.50 0.49<0.52|0.41 O:\39'7O._42 506 | 483-520" | 446|. 426-457
Pro- - ' S _ 1. ] S
othorax| - - -. 148| 145-156 | 275|262-286| - ' | - " = - - .143{ 140-150 | 275|- 260-286
Ptero- : . : AR A _ e ,
thorax| - - - " 161| 150-171 | 383{369-395| - i - S P 168 '.1'50-18 7 | 381] 374-39
. ) ] P A
- domen | - - .. .| 824 774-873 | A87|468-514| - - - - - 998 936-\10;'29 522] 504-540 -
. Total |1.45(1.39-1,54|. .- - |1570|1482-1627| --|. - |1.73|1.67-1.77 - - 11793[1716-1830| - | = -
Para- ) ' .| . . : . - 1 S |
mere |0.12|0.11-0.14 - | 149) 135-145 | -~ | | - - - R P - - -
C.I.* » - 0.86 (0.85-0.88), | ..  .° - ' PR of.%ss (0.88-0.89)
_’ 1 ' . : = s ~ x ) ,‘: ’- -'- . -‘ - ) ® ) ’ / ‘__ 1Y 1 »‘ —
\~*Cephalic Index (width < length). - - = . . . ¢ - e o
o4 .- . : ot - T : ST : FTy
o v y
amat ; . 7 : ~3
3 o * +
. - B “w :'/ F . )
- /; \" - o ; . 7« © ] .o
l < 4 - ; ._//__—.../-’/"
) = . [ B . ; ¢ '
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' . TABLE 24 ‘? o,
DISTRIBUTION OF QUADRACEPS - OBLIQUA AQUILONIS
* . . ON URIA LOMVIA*. ‘ .
» -). -
Stagt. Gular [ Yaku- Nape |Side/ |Back |Breast 4bdomen
: 1dm . ’|neck | RN
No. hosts infested.| 0 |. 1 | | 1 |21 23 ..l 2 - \
% Total infested, . | - 0 3.1{15.6| 3.1[65.6]71.9 | 6.3 B
777 |Total No. iin region|. 0 | I |8 | 2 |78 129 7
. Nymph [Mean. = . 0 | 1 |1.6] 2 |:3.7] 56 7. 3.5
D Range e 0| 1| 1-2| 2 | r18'1-24 | 3-4°
_ |% Total MaZZophaga SN BN N A I " .
- lin region. "’ 0 | 25 |26.7| 22.2(39.4|57.1+ | 30.4
. No. hosts infested.| 0 | 2 , Iﬁ 12 (22 |1 . |- 1'3_
5 Total infestéd. | 0 | 6:5/19.4| .6.5/71 |61.3° | ‘3.2
Total No in region| O | 2. °]10 | 4° |54 |40 e o
. Male .|Mean. ' c0. |1 |17 2 |25 |4
lrange. ¥ o 11 |1-3] 1-3| t14 1-5 |74
~|% Total MbZZophaga 1T - tj . 1o B I . ,
: _ in region. - .0 | 50 |[33.3] 44.4 27'#&&?‘7" 17.4.
r ‘_"r - ] ‘ . ‘ - ‘ .
. TNo. hosts infested.| 1 1 |5 |[-2.]19 |20 "2
% Total infested. [ 3.7| '3.7(18.5| 7.4/70.4|74.1 | 7.4°
Total No ‘in reglon -1 1 |12 |73 66 |57 BN 12
Female I | 1 2.4L°1.50 3.5/ 29 | 6 i
' o1 [ | 1-4) - 1-2)0k17) F120 | 39 B
% TotalMallophaga | P R
: in region. 100 |.25 |40 | 33.4(33.3|25.2° | 52.1-
No. hosts 1nfested 12 17 s 30 30'.'4 'Vz-j_
Total No. in region{ 1 4 |30 9. HQS p26 . |23
.. Tetal |Mean. o 1o 2 | 4.3 3] 6.6 7us | 1108 T
l Range. , -1 | 1-3].1-8] - 17| 146 30 | 7-16, % -,
' - |% Total reCovered. G;Z.';Q.B 6.1 1.8 40.3 4.6 4 4.7 N
" *No speC1mens reCOVered from the crown, aurlcular, W1ngs, ta11 and ) \;;: R
. legs . C, . . - N
b s
»vg\ ~ .
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:domlnant in Q oblzquus on U aalge

Thc_populat1on-structuremoE_@*“obltqua_aquv7nn7e is

'wlth 1ncr0351ng'

:betwccn spcc1cs at all lcvels of pOpU atlon

' 'Decpmber.‘, o ' e L '3

111ustratcd in Flg ;2;“‘It is eV1dcnt that thlS spec1es 2

,‘15 domrnant on' U. Zomviu,'thc populatlon 1ncrea51ng stcadlly

cnsl:y; Males and fcmales follow 51mllar

'l'

patterns thllughbut the p -ulatlon and wcre,found to be

' uh&ghly"cotrclétcd.(r =.0. 856*** df 37). Nymphs were
'aﬁsb:fouhd;tofcxhibit a highly 51gn1f1cant degree of 1.

téiatiOnshipjwﬁth thc.othcr stages; r = 0.807#**  df.4 37

béthcn dduité-and‘hymphs ‘f = 0. 819***, df = 37 betwqén .

\

;:_fcmalcs'ahd hYmphé and .r = 0 723*** L dfE 37 bétween males

o e -

dnd nymphs In contrdst no corrclatlons existed bctwcen

[
he var1ous stagcs and scxes of Q. oblzquus on U. aalge.

'ﬂ_Fhe ratlo oE thlS spec1es throughout the tgtal ﬁopulation

'"(F1g 13) QISOfindlcatCS the domlnancckof his species on .~

_f”U._Zomvza Wlth lncrea81ng populatlon den51ty the ratdo.

—_—
rcma1ns rclatlvcly constant 1nd1cat1ng lack of @ompetl ion

Thc total 1nfcstat10n of u. Zomvta with Q. obliqua \

aquzlonzs in. November was h1gher than in December (Table

¢ 1

25), folIOW1ng the trend of-the total populatlon on these

.hbété'. Although nymphs rcprcsented the majority of the

. |
Q: obquua aquilonts’ populat1on in both months, the pro—

portlon of nymphs ‘in Novcmbcr was much hlgher than in

a . . -

.
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TABLE. 25

77

-

DETAILS ON -THE INFESTATION OF U, LOMVIA WITH

QUADRACEPS OBLIQUA AQUILONIS DURING

"L ' NOVEMBER AND DECEMBER, 1972
November 7 |.  December
No. jhosts examined 32 20
Percent infested - - 81.3 65.0
. L \ . ) :
No? g,?g&;mens - - 393 . 93
Mean 15.3, Ti2
_Range . 1-59 e
No., ihales - 87 ) 27
'No. males-.pe'r infested host 3.34 _ 2,07
" No, females . 120 - a 2
No. females per infested host © 4,61 2.46
No. nymphs . ) 191 34 ]
*No. nymphs per infested host * 7.34 - . __'2.61 ‘
II \: = , 1
-~ ",
. \ ?.' LS ‘\ 2
> . Lﬁ\ﬁ
L
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. L . ‘ § B ]
'Austromenopon pthpsz Eveé eygh and| Threlfall (1974} L

T;“‘;““%\ . This species was.-d sZéveredlgwwhaﬂcgyrse ~of. thé WOPK R JX
: ' Ld in Evilelgh and Threlfall (1%7”) ? .

“on U,. lomvia and is des r7

In the present study, 70.5% of the . infcst d hosts harboured - -

The uver gc number per 1nfested host was 3 5

. d
(1 - 15), sllghtly 1 wqr than that réporte

A. phippst.
‘for S. ealva. /
ey

Th sg results are blmllar to thoso

on -these hosts.

reported earlicer £ r uriae on U.. aade. Only two hosts ‘

(4.S§) were found

'bhagans . The fre uencp dastrlbutlon (Plg 10) is of the

"hollow% cu/@e type.
All stages (except eggs) were found on the hosts

examlned (Table 26). Thls 15 a truc "body" lbuse, 98.%

being recovcred fromihe back and breast (16 8% and 81.:9%

'respcdtlvely) Unllke A. urzae on U. aalge (Table 17),

’

only 1. 40 werp recovered from the head and ncck. All of

/the specimens (0.7§) recovered from the head we'Re from the
. - i

e e N L

; , . .
auricular region; those ‘on the neck\éO.?%) being recovered

from the sid No specfmens”ﬁere're overed from other ,body
. - . :

.regiohs. Un fkc S. cal%h and 4. oblig«q aquilonis, -nymphs
, b ' * ..

were not the domlnantwstagc of A. phipp§i, rcpreseﬁting G

GJC\ \ : :

f ithe popuiatlon Thls is s\{imilar to the nymph.

w4 Smaas ;g

3,

remmEIOn

-only 26.4%
‘population df 4. wuriae on U. aalge. *The
nearly 1 ™ {55 m . 59 f)y." In ééntraét;

on U. aalge was 1 : 2.11.
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;’ . ] N -
\Breast r <o
\ ©N .
o v .

i

lay| Side o'f
ncck
o. hosts inf¢ tcd 0 ‘fj ! 7 17
N\ Total 'infest <0 v 5.6 "38.9. . 194.4
~ .|Total No. in region ',.0 SRR 8 2
Nymph Mean. ' A l;..‘s:() 1 1.1 19
T |Rangef Fo T2 )T 1
% Tothl MalZophaga . - :
_ \in 1"cgion‘L : 0. ;10_0 | ~30.8 25.2°
No. }{o”sts'i‘nfested.\ 0 0 9 .18
5 To\ta},mfé“sted. 0 0 39.1 . 78.3
L Total No. in région| 0 o' | 14, 41
Malc Meah.. s | 0~ o | L6 2.3
Range. . . .0 o o7 e 1ege
To&ul Mgllophdga . o ' )
m ragion. \ ] 0 53.8 32.3
No. hosts infested.| 1 0. ! , 18
% Total infested. | 4.8 ,| 0 .| .19- §5.7
Total No. in- rhgion| .1° -0 4 . 58
‘ ‘.Fém;z;é, ' |Mean. . ' ‘ 1 0 ) 1- 3
Range. 1 0 1. 1-9
) % Total Mallophaga | ’ ; : L
. in region. \[ 100 0 15.4 42.5
No. hosts infested. \ 1 , 15 | 23
Total No. in reg'ién 1 1 20 : ‘,1'27(
. Total  {Mean. 1 1 1,7 5.5
|Range. 1" 1 1-4 1-15
- |% Total recovered. .0,.7. 0.7 | 16.8 81.9

TENo specmens recovergd fiom“l;he crown,
abdomen, wings, tail and legs.

gular, jugulum, nape,




. o e oo i = 3 : T
v ' The- populatlon ‘structur.e of A "phippsi in rclatlom

v to - the total mallophaganpo ufatlon“(h
' . frIOm‘ the other- species dis@aq\s\ed. Numbers were 'l'ylgh.e'ste

o,

‘ IR whe-n the"tota-l popﬁlation'd'ensity was average. All stages
s . . ;.- -
,and“’scxcs were fcnund to be correlated Ethc hlghest "COT7 4 s

1

relatlons being found ‘between males and females’ (r = 0, 667*** *
df = 29) and males and nymphs (1 = 0 553*x%  df = 29) : /—

; .
Slightly lower corrclatlons ex1stod bctwccn adults and S

3

. . nymphs (r = 0,519%%% df = 29) and fcmalcs an.d fiymphs

r = .4 s*k, df .= 29). A. uriae o‘n.U. aalge showed a
réverse’situation wherec adults e_mci nymphs and females and ~

- nymphs had the highest corrclations, - L
The ratio of A. phippst .l relation to.the total .

’ > : - ~ . N ’ - . - ! ! '
population (Fig.'13) also shows that therc is a decr8ase e
in this species with: increasing population density. One

-lWOuld cxpect the' ratio 'to be constant: t'hroughout' the AR

. Rl

populatlon and an explanatlon ‘for thlS degrease could be,
, _: . as .mentioned ear 1erli}'or S. calva, a reflectlon of few
'hosts w1th hl;:,h 0 llophagan populatfén/‘
’l‘he 1nfestat1ongof U. Zomvza mth A pthpm, durlné

’ Novembcr and December (Table 27) bhOWS thc perccn{age of

- i

nfestcd hosts was. less in Novcmber, but’ the 1nten51ty was . oo
i A'hlgher than in Dccember. A similar situation was observed

for S. caZva an thlS hof (Table 27), In both months the

, @ X ,

: sex- ratio was or was nearly 1 : 1. . L LT
’ . ! ! ind N . v MRRs?

' As noted on the other hosts ex‘hm1ned, the tﬁ"‘;ee specms

o ) ) .._ i . ‘,- '1.!.
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" TABLE 27

VAR

9

3
L Nyl
ekl

.. DETAILS ON. _THE INFESTATION OF U{(IA LONVIA WITH
. - " AUSTROMENOPON 'PHIPPSI DURING ’
' NOVEMBER AND. DECEMBER, 1972

November

December,

No. hosts examined = =

,‘P.ercent infested
No. specimens -+
-Mean - - .~

8. -

- Range

32

. 20! -
65,0 7 e

s TneaT e

5 '_‘18_"' L,

. .
v N A
A No. males \ , 37 TN -
. - . . e e . B .
i No, malleS'por infested host , 2.05
r . . L. . . L ‘ R M
No. females. _ . 41 - -
" No. females’ per mfested host 2.27 ) !
No_.,nymphs B -é Y el 27 .
- "No. nymphs per infested host C 1450
' . * . . ’ Vi
12
€ -~ —“T-. —('
o7 = a
~ . ot |
“ )
AR
14 » -
- @ - - - , ' 1 .
. -7 7. Vnw .
e . ) Z/ R
_ - o 0
N
* wd R y " . - B
o v .
R - o. 4
. oo . '
o 4 . H . o Y
N * R , .
. ' b
NCI “.
. N - ) vo ] A '-Jgﬁ 3 "
I ¥ S N
- e ' - -~
.c,- o . ~ " ~°
- \ . .
- N
b
oy ' R
\.\"‘ H .
; T, '
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’ On U, Zomvza, 77,25 of the infested hosts harboured more -

than ono genus" f.Mallophaéax° Of thesc hosts., 43.2% har--

;fbeurCQ'ohly 2 g@nefa,'while 34.i%charboured all three

]
, 0

}——~ L gencra. The mest fgsquent combinations werc Quad}aceps
o o obliqua'aqﬁilonis and Austfomcnopou phippsi, both- being
(Q\J/?red on 12 hosts’ (27.2%), Quadraceps obliqua hquilohis.

and Saemund sonia caZva werc the only ‘mallophagans . fecovcrcd

!\.
‘d\"'“ »

oL ‘ from 5 hosts (11 3%), whlle Saemundssonza calva and
' Austromenopon pthpsz were recovcr%g from only. 2 hosts
,\f: . (4 5%) Quhdraceps obquuus and 4" urzae was ’also found
‘ .. to bc the most frequent combinatiaon dn U. aalge withjé.
"o —-w__qﬁ_calva and A. urfae oéCurrlng less frequcntly.,

As prCV1ou51y noted - for U; aade, only’ thw Quadracepsn

: ¢
- and dustromenopon species were found to be.51gd1f1cant1y T

a
13

qofrelatcdﬂfr = 0. 417***- df. = 42) on U, lomvig, no sig- . %«
'l . s
nlflcant correlations OX1st1ng between Quadraaeps obquuq

aqutlonzs and Saemundasonza catva (r = 0. 147 (N.C.), df = 4;).?

%

»and Austromenopon phippsi “and Saemundssonza .calva (r = 0.029;

/ - o

~ , (N.C.), df = 42) 1nterest1ng1y, both 4. obltqua aquiloﬁia .
o ‘T‘K\

R and A. phippsl degree of overlap in ”5, Ty
) thc body reglons. Slnce “the correlatlon 15 _positive, .

| : competltlon doges. not ex1st between the speC1es, rather 1t

~ 3 L]

appears that the'populatlons are 51mllar1y°contr011ed by
'some external factor(s) Such as-host preening; temperature.
o  and humidity which' would certainly be.equal for both species .

1 » N . s f »»K; ’
°

' ) o . . R ¢ . Lo ¢ ) !

S»
.
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_Iri= 0.864**#, df = 42y und males dnd icdeCs (%ﬁs 0. 877***

Y

° LT e
;

in regions which they both occupy.. Furthermore, as =

mentioned previously, onc woyld not cxpect competition to

.,~

..cxxst botwvcn these two spec|es, onc being an ischnoceran
: g . , :

/|-
and thc'qthcr'h¢1:uM)lyccrun, with . diflcrent hilbits,
s Coor v e o ; ) ‘

M1 ol thc‘stngcs and sexes of the total populntion.

on U, luumvu showed hxghly wq&nglxaant LOTICJHfIOHS. Thasc'

»

\‘ ’

tine lude adults and nymphs (r = 0.894***, df "= 42), mllcs

g

42)y females and nymphs

i

and nymphs (r. = 0.874***, df

°

Idr =42 Onc’would CX)LLt these corre latlons f$ince §11
g ] .

of the stdgcs and'SCXQS o[ the individualgkpccjcs population

¢ . . NC %

wére related and “twor of the ‘species were related, 1t'muy

» ~a
; eed

iﬁv Epcéulaéed hut thc 1ife-cyclcs (Mh;d] arc ijnown) may

-

in" somce day hoﬁalmtlar on thc hosts , nh_;
g., - _ .
. Onc adult U, Pomvia from Gréen Islﬁnﬂ; Witless Bay,

<

captured -in July, was cxamined for._ectoparasites, Tt was

found. to harbour, 20 specimens,, 95% of which were Quadraceps
obliqua aquilonig. No Sacmundssonia calva specimens werce

~
ot
.

rccovered. ‘
» . . . ) - ) .l ,‘: . - . T .
Two . Llomvia.chicks, dnlynz-ﬁ days old (80 and 104

rms ., cauh), cxamined at the same time as the above adule,

N
o

‘both harbqurcd;Mallophuga._ Thc.dvcragc numbcr of q%ﬁJimcnb

Wdrc 4.5 (4 - 35}, dll of . whth wcrc ﬂustromenopow phmppuz,‘

4 ﬂ f- o™ &4

Mulkov (1937) reportcd Mallophaga on‘U. lomvta chlckq 1~T;"%

a .

days after hatghing. - It .also appcars that, a’s réportcd by

Ash (1960), amblycerﬁns art the first to transfer to chlcks
: }3 S s el
¢ ) . ) o
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!

‘infestation of P alle with ectopar351tcs.

e

a

Bclopol%kaya £1952) and Karpovich (1970) rcportcd j
L.

3

the infcst¢t10n,of U, lomvia with Ideoa urzaa in RUSSll

100% of the .chicks were infested.

I - .
- Tn the present study, the only adult U. Lomvia

‘the (ormer author noting thatyﬁé.Sa of the adu]t hosts and

S . | : . . .
cxamintéd during the host breeding season, when ticks arc

(90.65%) of which were larvac. Most_o[.the larvae "(77.

.

?uctive,.hurﬁourcd'53 specimens of J. uriae, the majority

1%)

were [ound on the breast, with a few specimens found on

the nock, ‘back, and legs. Nymphs were recovered onlys from

body recgions, while 'all the adult females wére from the

gular fbg}oﬁ. No ticks were found on the wings, tail

and -~

fecatherless. arcas of the legs. No ticks were recovercd,

-

“

from two U. lomvia chlcks examined, nor were any recovered

from the 52 adults cxam1ned durlng Novembcr and - B/éembcr

when tlcks are inactive, .
v

D. Dovckie (Plautus alie (L.))
. . . ; ;O

The author i3 unaware of any published data on the

Iy

Thrce species of Mallophaga were recovered from

t

18 adult hosts examined 'namely, Saemundssonia merguli
' ‘ J

~

(Denny, 1842), Quadraceps klatti Timmermann, 1954 and
Austromenopon nigropleuruﬁ (Dchny, 1842). © A1l of the
VWere infc;ted,wiph Mallophaga; averagipg éb.l (7‘191)

parasites per host. The-frequency distribution (Fig.

o
,

the

hosts
.

14)
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'NO. OF HOSTS -
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is not of the "hollow" curve type described previously,
'since'larger numbjrs of parasiteSjwerefpreSent on the
‘hosts,

No significant differences (P > 0.05) were found in
the mallophagan burden with regard to the weight and sex
- of the hosts. ) ‘ S ST

Sacmundssonzg meréulz (Denny, 1842) ~ .

This species has preV1ously been renorded from P,
aiie in Br;taln (Waterston, 1914) and Europe (Tlmmermann,:
1949 1957) Keirans. (1967) reported thlS species from
P. alle in New England U.S. A,, Emerson (]972) notlng thlS

record., o o

In the present study, 77.8% of the infested hosts

~ .

harboured this species with an éyerage of 10.7 (2 - 82)

parasites per infested host.- S. mergnZi was always found

'in mixed infestationy with other méllophégéns..:Althongh:'
this was not the dominant species on tH% hbsts.(Fig.)14);
fhe'intensity wes_thc highest recorded'for a Saenundssonja.
‘spp.'on'phC'alcids examined. j L

Aillétages (except eggs) were.redovered'frdm the'
nosfs‘examincd The maJorlty of spec1mens (84.8% ) were i
from the head and neck reglons (31 7% and S53. 1% respectlvely):
(Table 28) On the body, approx1mate1y eéual numbers
(7.3% and 7 8%) were recovered from the back and breast

regions. No specimens were recovered clsewhere on.the body.d,
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" ‘ TABLE 28 . S
DISTRIBUTION OF SAEMUNDSSONIA MERGUEI - .
ON PLAUTUS ‘ALLﬁ,-’"ADULTS*- '
'Stﬂag'e Crown |Gular |Jugulum|Nape |Back |Breast
No.  hosts infested.| 3 4 1 7 3 3
- % Total infested. | 25 | 33.3| 8.3 [.58.3) 25 |25
Total No. in region| 6 |11 |24 |24 | 5 4
Nymph |Mean. 2.8 24 “3.4| 1.7 1.3 ot
Range. . 11 1-6| 24 2-8| 1-3] 1i-2
% Total Mallophaga . L .
'|in region.t. * 42.9| 23.4| 48 4b.2.) 35.7| 26.7 -
No. hosts infested.| " 2 6 6" 2 3 B
% Total infested. | 16.7) 50 | 8.3 |50, | 16.7| 25.
. |Total No. in region| 4. |17 |10. |16 | 4 | 7
Male - |Mean. 2 | 2.8{10 | 270 2 | 2.3
Range. ‘ 2 | 1-8] 10 1-4| 1-3| 1-5
% Total Mallophaga | 4~ | S
in region. . | 28.6] 36.2| 20 30.8| 28.6| 46.7
No. hosts infested.| ‘3 | 6 1 4 5 4
% Total"infested. | 30 | 60 | 10 40. | 30 | 40
Total No. in region| <4 [ 19 |16 12 | 5 | 4
 Female [Mean. ' 1.3| 3.2| 16 3| 170 1
" -|Range. . . . 4 1-2| 2-5| 16 2-5| 1-2| 1
% Total Mallophaga - '
~|in region. 28.6| 40.4| 32 23.1| 35.7| 26.7
. > .
, |No. hosts infested.| 4 8 1 7 4 1.5
;. |Total.No. in region| 14 | 47 | 50 52 |14 |15
. Total |Mean. 3.5 5.9| 50 7.4] - 3.5 3
, Range. 1-6| 219 50 317 1-8| 1-6- |
’ % Total recovered. | 7.3 24.4| 26 | 27.1| 7.3| ‘7.8~ -

*No specimens recovered

from the ahriculal‘r;

side of neek, abdonier'_l,-
~wings, tail and legs. : -

o

"
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The maJorlty (58. 29) were’ found on the ventral reglons of

the hosts. Slmllar to the Saemundssonzu spec1es on U;_aalgeufi'

~and U. Zomvza, nymphs represented 38. 49 of the populatlon
. The sex ratio was nearly 1-: 1 (58 m 80 f). |
The populatlon structure of S. mergulz in relatlen
to the total populatlon on P, a%le is 111ustrated in Flg.
'15, It 1s evident that theégtages and sexes ‘follow 51m11ar
.;tpatterns throughout the populatlon. nghlx 51gn1f1cant
'fcorrelatlons were found between males and females (r =
0.924***, df = 12), adults and nymphs (r = 0,961%** ‘3f =
- 12), femeles'and nymphs .(r = 0.,932*%** .df =i12) and malesq
aud nyuéhs (r = 0.,954*%%" df = 12), These eorrelatieﬁS'
dre similar to thoseJrecorded for S. calva on-Uria Zomvta
1“The ratio of this species in relation to the total
populatlon (Flg. 16) decreases sllghtly at hlgh populatlon
‘den51t1es. Aga:n thlS could be the result of few hosts
with higu numbers of Mallophaga. )

}
Quadraceps klatti Timmermann, 1954

.This species has previouély been:recordee from P, *
.valzejiu Europe (Timmermann, 1954, 1557) and New Euglénh,
U S.AJ (Kelrans, 1967) Emerson (1972) also recerded Q;.'
klatta on P. alle in North'America.‘ | |
All of the infested birds harbdured‘thig specres, ;

“the average number per infested bird. being 21.1 (1 - 56) .-
., . \ - - : -

' . parasites. Only one host (5.6%) had, this species as its
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:sole mallophagan. The frequoncy distribution of this

sgecies (Fig. 14) shows the dominance of this species- on

P.'LZZe. This is the ‘highest infestationlof adult hosts
by'g;31ng1e mallophagan qpeC1es reported in thlS study

Z;LAII e@ages (except eggs) were recovered from the
‘-,hosts examlned.' This was a typical Quadracepe species,
Q. klatti being recovered mainly (88.2%) from the body of
the hests (%?;8% and 59.4% from thé‘chk and breast

respectivelf)'(Table‘29). Only 4.8% were recovered from

the head; none from the auricular regiee. Specimens on , "
_the ncck (6 9%) werc recovered from the'nape and sidc. | \<£E)
Only one spOC1men (O 3%) was fgund on the wing prlmarles. |

No. specxmens were recorded elsewhere-on the body: Nymphs, -’:,r .

'althOughhnot ‘the dominant, stage,. represented 43.5% of the

A3

population. This 1is similar to'Q"obZiqua'aquiZonis on -

U: lomvia, thus supplementlng the hypothe51s ‘thgt the

reproductlve act1v1ty of Quadraceps species increases durlng ;~51;,eﬁ‘

- winter months. The sex ratio was 1 : 1.30 (93 m : 121 f), ~° .
i [ .

.. ' The ﬁopulationlstructure (Eig. 15} also. shows the -
e )

'domihanCC'of_Q. klatti on P..alle. The whole pepulation_
. - . b . > )
increases constantly with incregg{gg population density, - Ce

o . ] . - . \ " )
. ItY is evident that the stages and sexes are correlated, highly
51gn1£1cant correlatlons belng found between males and

-:females (r = 0.660***  df = 16), adults and nymphs " ( T

0. 339***, df = 16), females.and'ﬁymphs (r=0.742%*%, df = 16)
and males “and nymphs (r ='0.795f**, df = 16). Similer . .

.0‘ . LG

. B X .
. . .
. . .o .
’ . . . .o oy . . :
» . . . .
4 ‘ : T . '\-»\\
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s . T - .
* ’ . - . .
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TABLE 29.

DISTRIBUTION OF QUADRACEPS KLATTI
ON PLAUTUS 4LLE ADULTS*

92

o *No spec1nwns recovered from the aurlcular, Jugulum, abdomen, tall T

and legs

1

-

e

3

‘Stage Crown |Gular |Nape |Side of |Back |Breast [Wings
' ' - | neck
No. hosts infested.| 2 -f ‘1 |2 |1 7 |16 | 0
% Total infested. .| 11.8{ 5.9|11.8| 5.9 [41.2{ 94.1 | 0O
Total No. %in region| -2 | 2 [ 49 104 |0
. Nymph '|Mear. 2 |3 7 | 65| 0
) - Range. 1-5 118 2-24| 0
v ' |4 Total Mallophaga : : S J
‘|in region. “1 33.3| 16.7130 33.3 |45 46.2 0
No. hosts infested.| 2 | 2 |5 | 1 g | 14 0 -
% Total infested. |12.5| 12.5|31.3| 6.3 ‘|so | 87.5 | o0
T Total No. in region| 2. | 4 (10 |.3 |21 (83 | o
Male © [Mean. vwo 01017 |z f2 |3 2.6/ 3.8] 0
Range. 1 1-3| 1-3| 3 1-5/-.1-9 | 0
% Total Mazzophaga N I U .
1n region. ~ | 33.3] 33.3(S0 50 19.3] 23.6 | ‘0
. No. hosts infested.| 2 | 3 |4 | 1. (10 | 16 1.
- % Total infestpd“# 11.8| 17.6(23.5| 5.9 [58.8| 94.1 | 5.9
a . |Total New in region| .2 | 6 ‘| 4 39 | 68 1
Female[Mean, = 1] 2 |1 3.9 4.3| 1
' Range. 1. 1-3]1 - :;fbdﬂ 11| 1
% Total Mallophaga S ' ' . '
in region. 33.3) 50" |20 16.7 |35.8] 30.2 | 100
, No. hosts 1nfested . 4 3 6 { 1 12 17 1
o Total No. in regmn 6 |12 |20 6  [100 | 225 1
Tofal |Mean. . s 4 |33 6 - fo.af 12| 1.
L Range. S s € [ B4 5 B/ I 1r3ﬂ' 136 1. .
:3 ' % Total recovered. |- 1.6 ‘3.2 5.3 1.6 |[28.8] 59.4| 0

L.
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"JAustromenopon_hiérobleurum'(Dcnny, 1842) - . " S

o

..
RY

oL

corre1at1oﬁ?‘wvrowﬁound—between_tha_staé%s and.scxes of *

Quadraceps spcc;es found on Fratercula arctieca and Uria vt

Lomvia. The rat10~of~th&s*spec1es (Flg 16) also shows '
the domlnancc of~th15 @peC1es in the total populatlon. The(ﬁ

e

ratio remains rolatlvely cfonstant with 1ncrea51ng pOpulatLon

° e — e ———— 2

den51ty as one would expect in ‘a ”normal" populatlon.'

o
oN L
4

Auqtromeﬁgbon merguli Timmermann, 1954 has been the

species recorded from P. alle in Europe (Timmerann, 1954)

“and North America (Keirans\ 1967; Emerson, 1972). Eveleigh

and. Threlfall (1974) regarded that thls spec1es 1is a .

synomym of Austromenopon nzgropleurum.

. l’% ) g . A’.- s .
4 nzgropleurum was recovered from 77.8% £=the . ]'

o
n

' 1nfestcd hosts the average number of para51tes be1ng 10 4

1

(T —“28) 1h15 sp061es was always ‘found 1n mlxed infes~
L
tatlons with other mallophagans. The frequency dlstrlbutlon

(Flg. 14) is slmﬁlar to that of S mergulz and in fact'

the data shows rcmarkablc 91mllar1ty to that of the 1atter

spcc1es.- No - gompanlsons .can be made howeVer, w1th A.x

nzgvopieurum recovcred from F. ‘arctica because of .the sma@l'

[y V-
v ——
4 . N f

A%
numbers recorded from thlS host.

a

1=

oAll stages (excopt eggs) were recovered from the thosts

~

'examaned (Table '30). The maJorlty_of spec1mens (52.9b) were

S

reqovered fromptﬁo head and neek (15.5% andfﬁ?.ﬁ%:respeCr

tively); hénce having considerable overlap with . merguli .

[



> . . v 94.
s : e
\ TABLE 30 ' f; S
. DISTRIBUTION OF AUSTROMENOPON NIGROPLEURUN
. ON PLAUTUS ALLE ADULTS* .
Stage C S ' " ' |crown|Gular Jugulum Nape Side of (Back|Breast -
o C E : o e neck :
' |No. hosts infested. 11 s |1 |s.| s
‘ % Total infested. 12.5| 12.5 12.5 [62.5] 12:5 [62.5| 75
_ ?Qtal‘No; in’ region 2|16 11 10| 25
Nymph . |Mean. N 16 2.2 2 N,
‘- Range ~ e | 16 1-4 "1-4| 1710
% Total Mhllophaga' L - , -
1n region. ‘ 23.1| 66.7| 45.7 " |32.4|100 38.5| 40.3
"No hosts infested. 2 -0 \1 . 4 o - |5 -7
% Total infested. 120 | "0 |10 |40 0 T s0 | 707
- |Total No. in region{ 14 | 0 |11 {9 | o "o |21
Male . [Mean. - 7] o |u |23 0 |z | 3
Rahge ! -1-113 0 |1 1:4| o 1-3] 1-6
s . |% Total MaZZophaga ) . . .
|in- -region. 53.8/ 0| 31.4 |26.5]- 0 38.5| .3%9
© " |No. hosts infesﬁed. 1 1 1 3 | 0 4 5 ,
$ Total infested, | 14.3|°14.3|-14.3 [42.9| 0. - |[57.1| 71.4
Total No. in region| 6 | "1 14 | o 6 | 16
Female|Mean.. = . | 6 | 1. 47) 0 .| 15| 3.2
. |Range. ol e | 1 111 "0 1-3] 1-5
|3 Total Maiiophaga a , . :
1n ‘region. .| 23.1| 33.3| 22.9- |41.2 . Ou 23.1| 25.8
No. hosts infested.| 2 | 2 | 1 6 | 1 - (8 |10
ﬂ%tal No. in region| 26 - | 3 35 - 34 1 265 62
Total |Mean. . 113 | 15|35 | si7)-1 3.3 6.2
Range. | reg 1-2| 3 ¥19 1. | 1-8) 1-20
% Total.recovered. | 13.9| 1.6 18.7 - |18.2] 0.5 [13.9| 33.2

“\'

*No spec1mens recovered
and 1egs

from the auricular, abdomen, wings, tail®

-,
[

3

ve
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in these reglons., Of the 47.1% found on the body regions,

'13.9% and 33.2% were recovered from the back and brqast,

gequbtivcly. 'No-spécimens were recovered clsewhere on

the ‘body. -Nymphs Teg;péenfcd.37.9%mof the popul@tion,

beiﬁg higher thén that reported. for the othcf Austromenopon

species discussed. The ;ef ratio was 1 : 0.78 (65 m : Slf).
. Thé'population structurc of A. nigropleurum is. ;

111ustrated in F1g 15. All stages and scxes werc'relatg;,-'

hlghly'51gn1f1cant correlatlonb belng found bctween males

and females (r = 0.979*** df = 12), adults and nymghs

(r 0.96'4***, df = 12), females- and nygtphs {r = 0.956%**,

df

12) and males and nymphs (rp= 0.962t**, df = 12)

This is gimslarlto.thc results rcparied for A. pthpsz'on“ \
. ibmvia. The ratio of thi§~species in relation to. the
total population (F&é. 16)nincrcases slightly with inéreqsing
popuLatign density. ,fhis may be a rcflection of the’smail o

number of hosts with large numbers of Mallophggafﬂ

'

The majority of hosts (94. 4¢) hﬁrbou#ed more than one
spcc1cs of Mallophaga, all thrce spéc1es belng found on
-pl.la of the hosts. Of the hosts harbourlng two spec1es s

three hosts (16.7%) harbqured Q. kZattz “and 4. nzgrqpleurumt

L]

the same. number harbouring Q.’klatti and $. merguti. No

hosts hafpoured only S. mergulz and A. ntgropleurum.

S1m11ar‘comb1nat10ns were goted on the ‘other hosts’ dlscussed
A-highly S1gn1f1cant corrclation (p-= 0. 894*** @ |

. df = 16) ‘was fodnd betweeq 5. merguli and A. nzgrppleurﬁm,

<
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R

“ no correlat10n§”ex1st1ng between 4. kZattz and 4.
‘n'z,gropleurum (r = 0,019 (N.C.), df = 16) angi S. mergulz
“and Q. kéatti (r = 0.158 (N.C. y,.df = 16). This is.

-

interesting 51nce a correlatlon .was always found between

the Austromenopon and Quadraceps spec1es on the other hosts

St 3

examlned.. In thls case,,both 5. merguli and‘A. ntgropleurumf
“occupied mainly the head®and neck which .are small areas in
comparison with the body regions which A, nigrdpleurum

" shared with Q. kZatti.. Thus, it appee;s that both: species

must be affected by the same condltlons the correlations

being p051t1ve

" As noted for "the mallophagan populatlon on othef’host

M)

&,

5pec1es, the- stages and sexes of the whole populatlpn on

&

“'P. aZZe were related H;ghly 51gn1f1cant correlatlons wer

+.

found between adults and nymphs (r = 0, 928***,,df = 16),

.females and nymphs (r = 0, 881*** df = 16), meles and nymphs
.!(r = 0.940*** df =16) and males and femaleSt(r = 0. 929***

~

M ’

'_ship Between ‘the’ mallophaganspecxes on hosts, the stages of

the whole populatlon are always related.

,\ o noo. e g
: A

ack gu111emot (Gep hus grylle (L.))
p

Two- speC1es of Mﬁllophaga namely Saemundssonza gryZZe
(0. Fabrlcius, 1780) and Quadraceps kZattz T1mmermann,~1954),

,ﬁiwere recovered from the C. grylle exam1ned Of the 10

speclmens examlned durlng November and December, only 50%

+16). Again it appears that, regardless of the. relatlon-.
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were infested,'the‘averagé number per infested hostebeingL
2 2 (1 -6) parasites. This low 1nfestat10n may be'
‘. attributed to the winter moltlng of the hosts at- this time.,
”However, two gdult hosts examined in July were parasite -

free,, '\

-

.?aémundesoniig- grylle (0. F‘,a.briciu: 1780) | /
A Saemundssonia g}yZ;e hes previously been recorded
from C. gpyZZe\in'B%itaiﬁ'(wetergfoh,'1914) anq\ih ﬁﬁrope
(Timmermaﬁﬁ, 1949, '1957). ﬁmerson‘(1972) listed this species
. on C..gpyZZe«in.Noth America. . | ’ Vj
‘<. In the present s%udy, 60%-of the infesped hosts
, harbaured thls spec1es fhe average nuhBer,per-infeeted
;blrd belng 3 (1 - 6) licet Two hésts (20%) harboured this
;fpec1es as their sole,malypphagans.' The majorit} of
,speciﬁens were'nymphs;‘representiné'77ﬂ8% of the population;
. \ .

In contrast to the SaemundsSOnia'speqiesAon other,hosts;

‘55,6% of the specimens were recovered from body fegions.'

. !

v

Quadraceps kZattz Tlmmermann, 1954

! .ol

Tlmmermann (in 11tt ) reported Quadraceps aZoae from

Cepphus gﬁyZZe in. Europe. fHowever, the two spec1mens

-

recovered from the hosts examlned in the present study were

’ﬁhadraceps kZattz, this be1ng a- new host and geographlcal

I3

record. A_comparison of the measuremen;s of'this species

_9n'C, grylle and P. alle are given.in Table 31, It is -

possible. that this is a straggler,'probebly frem P. alle.

14
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TABLE 31.

MEASUREMENTS (1) OF QUADRACEPS ‘KLATTI' FROM CEPPHUS GRYLLE AND PLAUTUS ALLE

. Cepphus grylle

' Plautys alle-

Male Female Male Female
» | Length Width | Length Width Length Width Length .Width
‘ - Mean|, Range |Mean Range |Mean| Range ° |Mean|Range

Head 410 328 - | . 458 364 421| 395-437 | 339| 322-354 | 454| 426-468 | 364|348-374
Prothorax | 104 218 . 104 244 121| 114-130 | 230| 213-234 | 130| 124-140 | 245|229-255
Ptero- , . LT : ' .
thorax 140 280 161 328 | 135| 130-145§| 297| 270-307 | 144| 119-156 | 326|312-333
Abdomen 665 . 338 951 332 . | 683| 650-718 | 396| 390-400 | 953| 931-988 { 451|432-468
Ibtal; 1300 - 1664 1342|1274-1357| - - ”1671 1612-1732| - -
_Paramere 120 - ' 129| 125-135 | - - - - - -~
C.1.* ~ 0.80 0.79 0.81°(0.79-0.82) 0.81 (0.80-0.82) = -

*Cephalic [ndex.(width : length). i

o i o ) &Q
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'F. Razorbill (4lea torda (L.)) ‘

L

Three- spec1es of Mallophaga, namely Saemundssonta

ceZLdoxa (Bermlster, 1838), Quadraceps aane (Denny, 1842)

'and.Austromenopon nigropleurum were_recovered from the hosts

examined. o - Three out of four adult hosts

cxamined were 1nfested w1th an average number of & (1 - 16)

parasites. : Two out of . four chlcks examlned were
infested, the‘average number per Lnfested chlck being 5. O
(; - 6). . It is unusual for chlcks to have a lower 1nfcs-

tation, than adults, although the data could be a reflectlon

" of the small numbers examlned. - o

Saemundssonia celidora (Bermister, 1833) l
Thls species has preV1ously been recorded from A,

torda in Brltaln (Waterston, ;914), Iceland (Overgaard,

oo

1942)- and in Europe (Tlmmermann, 1949, 1957)f Emefson'?iQ?l)

listed this species on A. torda in North America.

In the present study, two of the adults harboured

this species, while only one cR;ck was infestéd A1l the

spec1mens recovered were adult and ﬁJAm the head reglons of

the hosts.

Quadraceps aane (Denny, 1842)

Timmermann (1957, in 1litt.) recorded thls spec1es .“
frem"Aan,torda in Europe, Emelrson (1972)_report1ng it from'
A. 'torda in North America.

In. the present'stpdy, only one adylt-host and two'
- . . . .
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cﬁicks were infested, with ., alcae. 'All'specimens were
i

recovered from body reg1ons of the hosts. A total of 8 -

males, 8 females and 8 nympLs were collected

Austromenopon nigropleurum (Denny, 1842)

&

.+ This sﬁecies_has been recorded from A. torda in

“Icgland (Overgaard, '1942), in Europe (Timmermann, 1954,

1957) and in.North America (Emerson, 1972).
. . ¥ : ) _ .
" In the present study, opiy one 4. torda chick

harboured ‘one female A. nigropleurum. None were recovered
| ' ' . L
from the adult hosts examlned . :

1
'

'~ Izodes Qriae has. been recovered from Alca. torda by
1 A .. , : : .
Flint and Kostyrkc (1967) and ‘Karpovich (1970) in Russia

and by Mehl (1968) in Nerway. However,:ho dates or details.

of its infestation are available from_thé 1iterature”

In the present study, two of the three adults . , -,

" examined during the host breedlng season (July) were infested

with 7. uriage. The average ‘number of t1cks per infested host

[

was 3.5 (2 - 5). Two nymphs were recovered from the fleshy

-membrane between the tées of one adult’ host, ‘a phenomenon

noted by Bianki- (1967, vide KarpOV1ch 1970) and Kaftanovsky
(1951; vide Karpov1ch, 1970) for adult A.,£Ofda.‘ No female

. ¥ ~
ticks were recovered.; .

-

0f the'feur A, torda chicks examined, only one

(approx. 4 days old) was infested with'I. uriae. Four

t }



_;nymphs*ﬁere recovered from the membrane between the toes -
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I

;;and one An the feathered area of . the 1eg. Belopolskaya

,(1952) noted that tlcks read11y attached to the toe

"y 1 o

membranes of fledgllng b1rds~ Flint and Kostyrkc (1967)

reportlng that 4 1% of the ticks were.recovered from the

~1egs of U. aade. One nymph was ‘also recovered from the

[N

cwing. No larva and female ticks were recovered TheSe

were the only chicks of the alcids examlned that harboured

. %Pcks % Karpov1ch (1970) also reported few ticks from the

'__Aan torda with two species of feathermites in Russia, -

-

alcid chicks he examined. S )

Belopolskaya (1§52) reported the infestation of adstA

r

S g

namely Sternosternum waterstoni (Hirst) and Alloptes minor

(Trouessart, 1885); noting that 95.4% were infested with
the latter species. Dub1n1n (1952) also reported A. minor
from A. torda\&n Russia.. o
< ‘ -
LQJtheupresent study,‘feathermitesggAZZoptes minor (?})).
were recovered from 50% of the four 4. torde chicks

3 l .
examined., One chick harboured approximately 150 specimens,

mainly from the breast and abdomen regions, while approxi-

_mabeiy 100 specimens were' recovered fromthe breast region
’pf.the other chick. ‘Although the ddult parent of the

5-latter chick was examined, no feathermites were recovered,

:the]same:being noted for ali the adult hosta examined.

-1
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' General Discussion

Né signif@&ané difference (P > 0.05) was found’
between the mallophagan populations éh-hoSts examined‘
during the two.years of this ;tudy. Similar results Were -
reported by Baum (196§]“f6r the mallophagan population on
blackb1rds (Turdus m. merula (L. )) in'Gefmany

" No significant dlfferences (p > 0. (ﬁ) were found in
the mqllpphagan burden -of male and female alcids examined.

Simiiar results were reported'by Touléshkov (1965} -on.

L.
. starlings (Stvrnus vngarz§Q and "by Foster (1969) on the

(Say)
Orange crowned warbler (Vermivora celat%) Ash (1960)

noted that 51gn1f1cant1y more male chafflnches (Frznqzlld
. L' / (v
cereb:ﬂ) were infested with Mallophaga than females, the

same 51tuat10n belng seen in T. merula., Post ‘and Enders _

.1

(1970) also reported that 51gn1f1cant1y more male Sea51dé ?;
(Winsen) T

Sparrows (Ammospiza marztzm%) were 1nfested than females

The 'weight of the host had no significant gffect

(P > 0.05) on the mallophagan burden of any of the hosts

except U. lomvia. On this host it was found that the

1nfestat10n decreased 51gn1f1cant1y (P < 0. Oﬁ) w1th

'1ncre351ng weight of. the hos&. Judglng from the range of‘

weights (Appendix 1), it seems probable that the sample

was cbmposed of fledgliﬁgs as well as adult birds. Thus,'

it appears that the mallophagan burden varies invefse%y with

_age 0f the.host, becoming static as the host matures. This -

-

[N



_fluctuations occurred in their mallophagan population.

'the'breeding of the mallophagan species'of V. eelata during

T 103

:hypothes1s is further strengthened since the 1nc1dence of

U. Zomvta 1nfestatlon temains constant durlng November and

\ té

December while thc 1ntens1ty is much 1owey in Dccembcr

(Table 20). Ash {1966) reported no(bﬁgn1f1cant difference

*in the weight of uninfested and'infested birds He examined.

During the breeding season of adult F. arctica,

1 -

. ‘ S | . s
These can be attributed in most cases, to the blo]ogy of

the host with-which Mallophaga share a Close relatlonshlp. _ _1\\; '

Increased nestlng act1v1ty of thc host 1n May and early

'June, the hatchlng of ch1cks in July and August and thq

" preparation for the postnupt1a1 molt .in Septembqr could .

1

account for some'of the fluctuations. Woodman* and chke . .ot

1

(1954) reported that the mallophagan populatlon on the'

house sparrow (Passbr domesticue L.) was highest in the
d . ’ . -
spring, and speculated that this increase may have been -

N\

" correlated to a change in hatits of the hosts during - '[ e
'maximum brceding activity Ash (1960) supported this hY79

the51s, Touleshkov (1965) -adding that warmer temperatures

in .spring might also be.a factor.
~ The decrease in infestation of the adult F. arctiea in

July and August may be attr1buted to the transfer of Mallophaga

.- fronm adults to-chicks. Foster (1969) rcported decreases in .

I3

“eég;laYiﬁg'df;the host, noting that the major breeding

period of the Mallophaga is timed so that maximum numbers



4

I .

> are avallable for the readlly acce551b1e hosts in the nests."

‘Ash (1 Te orted howevef-that the reductlon in the
p

Mallophaganpopulatlon on adult hosts after the breeding

‘. season cannot beaccounted for by transfer to restlings,

\ince onlﬁ 28 (22 44) of the 125 juvenile birds which he

examlned were }nfested_w1th Mallophaga. This certalnly is

1

'nog the case, in the present study, where a greater per-

eentage of the chicks were infested than adults -(Table 2).

The high infestation in September may be attributed

to the host postnuptial molt which commences in October,

T 3 - d .
the breeding of theé Mallophaga increasing to ensure

survival during this mplt. Baum'(1968)*reported that ther
molting of T. merula was the @qst important factor affecting
the survival of their Mallophaga, Ash‘(1960] finding lice "

_of the family Phlloptérldae attached to molted feathers.

, picked up in the field. Foster (1969) also noted the

absence of Mallophaga eggs on V éelata d\flng the molt.
Hence, one would speculate ‘that there must be some sSurvival

mechanisnm, to compensate for losses dur1ng the host molt

"~ Another possibility is that noted by Dogel and- Karollnskaya‘

'(1936 (vide Ash, 1960)) on the. swift (Apus’ apus), where the

"Mallophaga. 1ncreased cons1derab1y in an active state_pniqr< o

‘__toﬁthe~host migration, The transfer of Mallephaga- from h

-CthkS to-~adults after establlshment en the latter hosts

1

1 -

-15 also a p0551b111ty 51nce they transfer readlly When .3;;i‘jﬁj*f“

handled- (personal observatlonsJ.



Foster (1969) postulated that the Mallophaga on - B
V“.- celata especmlly amblycerans (partlal blood feeders),
have the1r act1v1t1es controlled by host hormones. She.

al-so found that the 'J.-schnocerans (feather feeders) 'd‘id not
J

follow the 11fc cycle as. closely as the former species but
ndld cfhlblt peaks of breedlng c01nc1d1ng with the b_reedlng
season of thc maJorlty of 1ts hosts. It may be p_ostula_ted-
that the populatlon of Mallophaga (mos'tly is'c{ir:;noceran) on E

‘F.o amttca show 51mllar synchron1zatron w\\rth the 11fc cycle L ;

‘ of its hosts. . . . T ’ . '. S

The transfer ‘of Mal’lopha’ga from adullt-to-chic'lg"s occurs

soon aftcr the hatchlng of the CthkS lice being found on'
< chicks 1 - 2 days old. On F, arctica chlcks, Quadraaeps
‘s_p was’ the flrst to transfer, while -Augtromenopon sp.

' Qccurred first on U.. Zomvza chicks. Baum (1968) reported /

1
\ i

r- that the transfer of Mallophaga was influenced only " by the1r .
+ ability to move, Ash (1960) noting that‘amblyccrans are the

first to appeer on. nestling birds as they are ne doubt‘éble
" to find food be.fo're feat_hers appear. Sinc"‘e ‘alcid- chicks '

hatch well covercd with down; this is$ not entirely .the case.

- N » ) \ v - N
Saemundssonta spp., -being a.slow moving louse, occurred on
F. arctieca chicks at a“fater.age, none occurring on the U,
L N - & ’ '
aalge ch1cks examined,
' 1 r ., C .

' Tho infestation of adult alcids w1th Mallophaga-
appears to be related to the nestlng habits of the hos s.

F. arcttca-b81ng a burrow-nester with relﬂtlvely _1'tt1e

o u
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‘contécf.- wit'h. other-F. arctica have low <incidence (67.2%)
7 ,.and. Tow imtensity (7.3 lice per ;nfeé'teil host) (Table'2).-
Y ' R \ \ . . )

A. torda. (75%'in£ested, with.an average of 6 lice per
infested host) and C. grylle (41.7% infested with-an. '

‘average of 2.2 lice per infested host), both being mainly S
L . ‘crevice.or boulder nesters with little contact with others

of its species, showed similar results. However, P. alle

"mainly crevice-nesters were 100% infested with Mallophaga

- -

with an average of 42.1 lice per host. ° Thts high infes-

tation could be due to their occurrence in enormous™ Calonies

"3"\/' . in the narth (Dement'ev and Gladkov, 1951; Solomonsen, 1951) e

with h:‘igh chances for contact with others of its speéips

Id ’ . .
on  the cl&ffs and in the crevices. U...aglge and U. lomvia,

. )

AR béing ledge'ne'st'e’rs_"with frequent contact with cach other,

&

v -were highly infested (82.1% infested with an'average of . -

10.2 lice per infested host and 84.6% infested with an '
-average of.18.6 lice per infested fost rcspectivery). Post:

- and Enders {1970) c’ompaie'd the infestatdon of two Ammospiza

AN

.sf)p., occupying the same habitat, noting that the species

'occupyin'g the wetter area of the marsh and feeding closer .

to the ground had aa higher incidence._,agnd intensity of .
. inféstat;ior}{.with'Mgzllbf)haga. Hence, it appears that the |
-+ ' habits and habitat of the hosts affecé_the miallophagamburdén - |
_of the hosts. ' = i k . .- | . -
. .The inc‘id&ence -Of-'mailophagan_ infestation on F. aretioa
: chick.s' was much h;gher",_thén that of thk (adults (Table 2),

4 L]
- . b Lot
> -
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- while that of the U, aade chicks was similar to-that of - - oo B

the adhlt hosts (Table 13). In botH ches, howeVer, the
1nten51ty of 1nfestat10n was much greater than that of the

‘adult hosts Touloshkov (1965) 11kew1se repprted that

yOuné S. vulgarts were morcqbnten51ve1y 1nfested by ii D e

Mallophaga than adults. waéver, Baum (1968) reported that .

N

\,more young T. merula were 1nfestedﬂthan mathre ones, but. Co

!

~that. the'number &f parasites on young birds was 1ower - He

N vo.

also stated that the 1nc1dcnqe of Mallophaga on fledg11ngs
was less than on young and mature blrds. It may be! posL

"\
tulated that the dlfferencc 1n “the. 1nten51ty of 1nfe%;at10n o
T

,of adult and chlcks could depend Upon the hos't Spccf%3~agé\i\>5“\ o

-

=-a N,
thelr Mallophaga. " T ; . - e T

- iy
o

Undoubtcdly breedlng by the Mallophaga occurrcd’on the .

~

CthkS nynmhs always belng the domlnang stage on these hosts.

»

Ty

The only eggs recovered dur1ng the study were from laboratbryr . Y
N .
reared chicks, Van Den Broek §19677 retorded eggs on ch1ckg e,

-'of‘the L. rzdibundus soqn aﬁter the ;nfestatlon w1th ‘adults.

I's

Toster (1967) reported;, hOWever*‘that eggs were not recovered

 from Juvenlle V. celata. One would.ton51der that some

¢ ERSSTEN

surv1va1 adaptatlon would be necessary to compensate for _ |

——

——

losses durlng the molt of down feathers and that the trans-:

- ﬂ

fer from adults to- chlcks would be in 1nsuff1c1ent numbers T e
.

1f breedlng d1d not occurqon the chitkg. Agaln thlS may

depend.upon the’ spec1es\b€-Ma110phaga aﬁﬁ*the type host

It 1s'un11ke1y that the mallophagmrlnfestat1on of o ;?'

......
¢« T . } SR s
. ‘ .

. . .
- - o N . - ._.,.,
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alcids has any harmful effect on-: these hoats other than

-probab y minor irritation, the preenlng act1v1ty of the

- am
o ’ - "'

hosts undoubtedly keeplng thear numbers to a m1n1mum.
o |

Mallophaga can, however, be harmfuh 1f the hOSt'lS in poor
health® or has a phy51eal deformlty 3uch as an abnormal

b111 (Ash 1960; Nelson. and Murray, 1971) In thls study,

onc~y aalge chick, redred 1nfthe laboratory, bccame hcaV11yo.

1nfested with Austromenopon urize. The bird gradually lost
through the 1nf1uence of

cond1t10n and eventually died, partly / this parasite Wthh

undoubtedly is whoily oT. partlally dependent on ‘blood 11f
other amblycerans:(ﬂéh 1960' Kalamdrz 1963a- b). }

I

= l

5

Saeﬁhndssonza spp werc found on all spec1es oﬂ a1c1d5f

’7,

examined. ' These 1schnocerans were generally found on* the .

“ventral surfaces of the feathers; ‘the adults usually

L]

‘sTesting on the feathers with their mouthparts firmly around

J
the barbules, the nymphs being more active, usually seen

runnlng through the fcathcrs or over -the skin, AI]:§pe§gesﬁ‘

a[ .

-

e P

- fed, solely on'pieces of feathers.. - 1 Ce]

-

On adult F. arctzca, Saemundesonia was the dominant

D(

ES N - . ¢

genus (Fig. 6), 96 4% of the infested hostsvharbouring this
2 P .

genus W1th an average of 5. 4 11ce per infested host. The
monthly 1nfestat10n of thesc hosts with thls genus (Table

6) closely followed that of the total populatlon (Table 3)

o

On adults of the other alcid spec1es,-w1th the exceptlon of-

P aZZe where the 1nc1dence was 77 89 W1th a hlgh Jnten51tyi

of 10 7 11ce per 1nfested host, the 1nc1dence and 1nten51tyﬁ:

v . . ; Q-
(- -A)\. ' R . . , .'s ; ’ \"
< L. ' - oSN . 4 .

-
e
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of 1nfestat1on with thlS genus was 1ow~ be1ng 56. 59 and 2

1.9 for U. aade;NSZ 3% and 3.9 for U. Zomvza, 60% and 3 O
I

for. ¢ grylle; 66.6% (2 of 3) and 0.7 for the A. torda.;f

"These differences in the infestation of the varipus host

species could be due to genetic differences in the "

‘Saemundssonia species on each host species as well as host

differences. -The similarity in the infestatienuofﬂU:'hade

- e

and. v. lLomvia reflects this hypo;hésis since :both hosts are -

genetically similar and infested Wi%hthe sdame Saemundssontia

specics--S. ecalva. . © ' .
In contrast to the s1tuat10n on. adult alc1ds only’

50% of the infested F. ‘arctica chlcks harboured specimens

L

of Saemundssonia with an averq?e of 4,7 lice per infested

‘host. 'Despite this difference 4n incidence, the. intensity

was similar to that on adults. U. aalge and U. Lomvia

v

: however, harboured no Spec1mens of this genus w1th only SO°"

(l of 2) A. torda CthkS being infested w1th 1 spec1men

ThlS could be a reflect1on of small sample size or, -as -

ment1oned earller, the result of a later transfcr of this-

. l
genus to theses CthkS. S . ;

ey

Saemuﬁdssonza can be accurately termed '"head" lice

siﬁce,_on,aﬂﬂ the alcid species examined, the majority

& occupied thelhead ‘and neck. However, depending -upon the
host épecieg, the percentage.of seecimens which;occupied
the heed and the neck varied; 60.4% on fhe_head.ahd 37.7%

.:on the neek of adult F. arctica; 57.8% and 35.6% 6h aﬁdlt

|
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U, aabge; 1.2% and 88.3% on ‘adult U. lomvia; 31.7% and 53.1%

14

on-a@plt P. alle. The data’on C.* grylle and A. torda are
ﬁndt.ahclhded.duq tolow:. numbers recorded. 1t méy be
'§pecu1at€d that the mdjority.of speciméns otcupying the

necks of U7 lonmvia and P, alle, as opposed to F. arctica
& . v . et "
r agde. aarlge, 1s in response to lower temperatures on the

]

. « . HKead during the colder winter months, - the species moving
} .2to the neck where undoubtedly the temperature would be
e . . ] . .
“‘higheT .due 'to denser plumage. The Saemundssonia species = -

on F. arctica and P. alle showed definite preference for
. - . . M '

ertrql_body:regions, whereas the species (S. caZvaj on U.
'adige and U. lomvia showed preferénces for dorsal body"
regiong. This could be “due ,to differences in-the biology
o% the particular lous¢ species. .No specimens were\found,
onﬁthe abdome;,\legs; and tail of all tﬁe host speci;s, |

-Altﬂough nd.éaemundssonia specimens were found on 0.
aalge ahd U. lomvia chicks,.those recovered on F. arctica
';hbwed aﬁsimilar distribution to tho;é on adults with the
ékception that on the head the‘majority preferred ‘the
auricular re%ion and dorsal‘body régioqs in géneral.

‘Nymphs were not the ‘dominant age class of Saéhdndésgnia,
the percep%éée bé&ng similar an all adult host species. On

!..—/"/ . N .
F. arctica, nymphs were highest in spring and .fall, an .:

_ indication of increased reproductive activity during these
- » - . ' .. - - ' ’
‘times. As discussed earlier, nymphs were dominant on F,
arctica chicks,

. a . . v
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'Thé sex ratio was similar on F. arctica and U. aalge
1 0.81]and'1 : 0.73 respectivély);'however,'on Q. 3izvi?
" and P. ‘alle females were more common (1 : 1,19.and 1 : ﬁ\ .
reSpéctivcly). Whether fema1c§ are more-common in a y
population auringuwinter months is'not known but the
diffcréhce in-thé ratios of the Speéies.(s caZva),on U
aalge and U. lomvia appears to reflect thls. ThlS could
also bc a rcflectlon of dlfferent\\bpulatlon structures on K o
different. hosts due to host 1nfldences on thelr blology.
. The sex ratio on F. arotica chicks was 1 : 1, thc populatlon
being reproductively active,.as discussed ﬁreviously.
'.The:population structure of Saémundasonia variedlﬁithni L
Ihe‘host spec1es.. The walqs and females werc highly , “é@ﬁf
significantly porrclatéd on all hosts except U. aalge from i
’ yhich low, numbcrs wére recovered, dne'would expect such ;
'co;rclation Fo exist in a "normal" population but, 55 noféd
byABuxton. (1941) 'f.or'the human head-louéq‘, ‘these high cor- R
rclations would not be expectéd; conSidéring'the‘ingquality
of the se€xes on certain hosts. Significant correlations ,
_ were found between the stages and sexes of the Saemundssonia -
populations only on U. lomvia and P. aZZe. This lack of
 corre1a¢1on on P, arctzca cannot be cxplalned at present
: but on U. aalge may be due to low numbers recovered. On
.all host species,-the density of the total Mallophagah

4

pOpulatlon had no 51gn1f1cant effect ‘on the ratio of

Saemundssonia present on hosts. .Thus 1t appears that'
B ' ! . N
L u - v . ’ ._, ) . v L.."‘n

d
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little 1nteract10n w1th other spec1es occurs on the hosts,f o

v

cven at high population densities, and the Spec1es may be.
v1cwed as a separate spatlal entlty on the hosts.'

‘Similar to Saemundssonza, Quadraaepé Spp. were found .

-

on all the a1c1d species examined, These ischnocerans are
. ' ! R ;JI ,
long and slcndcr enabling them to lie between the barbs of

the feathers to avoid prcen1ng Thisg adaptation couplcd

o -

:; w1th their grcatcr mob111ty, has enablcd ‘then 'to occupy a
widor variety of habltats on the hosts. The examination.
.qu erops reveelcq that this 1is ltkew1sc alfc%ther fceder.
Quadraceps was the dominant genus on adult U:‘Zomvia
‘and P. alle with an‘incidence.anefintcnsity of 88.6% and
-11.2; and 100%'and-fl.1, respectively. On‘adult U. aalge,
the:genus wes not entirelf‘dominent, haﬁing the'same L

frequency as that of Austromenopon,.-and an “incidence of -
. ) N ' ' ‘

86.9% and an intensity of 4.7. 1In contrast, Quadraceps on

S

adult F..arctica had only an incidence of 19% and an inten-

sity of 1.9. .The data on ¢. grylle and A. 'torda are not

3 .
included due to low numbers recovéred. The similarity in-
the incideneeﬂof.Quadrqceps on adults of U. aaige -and U,

. . : R .
. lomvia is interesting becausc both the host and the parasite
. | 4

[

rare cldsely related. As mentloned prev1ously, it appears
that the degrce of infestation of a host depends upon ther '
- biology of the particular parasite and its host spec1es.

- . A L} . s

"From the previous discussion on the transfer of

. L7 ) A .' :
Mallophaga f¥om adults-to-chicks and .the habits of Quadraceps, . .-
‘ ’ A S

—
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" chicks, harboured this parasite with an average of 30 lice
. N i .

113

.~ it-would be expected that the 1nfestat10n of chlcks w1th

Yo

thls genus would be great Despite the low infestation of

adult F, arcttca with this genus, 91.7% of the infested

"

bl

_ per infested host. Similarly, 100% of the U. aalge chicks

J

harboured Quadraceps with an average of 20 lice per infested:
hOStT No V. .Lomvia chicks harboured\this genus but this
could be a reflection of the small number of hosts examined.
Hence‘ it appears‘that Quadr&depe establishes itself as;e
dominant genus on chicks regardless of the extent of 1n-

festat1on on adults.” This is further support for the

hypothes1s that breedlng by the louse spec1es must occur on

uthe chlcks

‘ Quadraceps first occurred on adult F. arcttca the

last week of June, 1973 and flrst week of July, 1972..
Touleshkov (1965) and Baum (1968) both reported spec1es of
Mallophaga on the b1rds they examined only in certaln months.
It may. be postulated that, as reported by Boyd (1951) and
Arora and Chopra (1959) for other spec1es, it overw1nters

4

in the egg stage, hatch1ng in time for the transfer to -

‘chicks in July, ﬁew}Specimcns were recovered from adult F.

_.arctica examined in winter, further evidence for this

postulation. Furthermore, the number of'nymphs per infested

~ host increased mgnthly, .indicating that breeding-must‘have

- occurred previously. .The monthly infestation (Table 10),

. .
M‘\ . ’

S .
=P

11ke that of Saemundseonta, closcly followed the trend of 7
Th——

I - ' ‘ . L - . ,

i

s

E
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the total populat1on (Table 3)
As previously’ mentloned Quadraceps/was ‘the flrst to .”
‘transfer to F, arctica ch1cks belng the only speoles
present on these b1rds between hatch1ng and 191 gms.. in ‘
weight. Although the incidence on chlcks decreased donthly,_
the intensity 1ncreased (Table 10). Simultaneously, both
the 'incidence and lntensity_of‘Saémundssoniq infestation
increased. Thus,-it appears‘that the latterlspecies will
again be'dominant’ in spring.*.n | |
'Qnadraceps is a true ﬁbodf" louse, the'nﬁjority.beiné
found on the back, breast and abdomen of all thglalcidsﬁ
© On adult U. aalée, U. lomvia and P. alle\the.peroentage
‘occupy1ng these regions was 87.1%, 91.0% and 88.2%,
respectlvely On adult F. arcttca,”however only 58. 9°

&= E

occup1ed these regions W1th 34,3% occupy1hg the neck. Thus, -

only, on adult F. aretieca was there any extensive overlap
with Saemundssonma on the hosts. No d15t1nct preference %
'was shown for e1ther dorsal or ventral regions of U.: aalge
and U. lomvia. On F. aretica a preferenee,was shown for
'3dofg51 regions; while on P;\alie, a'yentral preference'was:n
shown,” Again it appears that these factors depend'upon the .~
habits of'the particular louse species. o No specimens were

v

. found on the 1egs of any of the host species.
A distinct preference for the body regions of the :
hosts was also‘shown on chicks of F. arctica and U. aalge

-'(93.2% and 73% respectively)}, As on adult F. arctica, a R
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- preference‘Was ehown,for the dorsal,reéions of the chicks.
.No-preference for either'doreelﬂor ventral-régions was
-shownion U. aalge chicks. o

Nymphs represented only 11.4% and 7.3% of the
Quadraceps population'on adolt F. arctica and adult U.! aalge.
respectively. ~ In contrast, ﬂon adult;U quvia and P. aZZe,.
-nymphs represented 46, 1% and 43.5% respectlvely d/’the total
populatlon.. It may be postulated that 1ncreased breeding
act1v1ty occurs in early wrnter or that cggs are. laid prlor
to this time, the nymphs hatchlng throughout the winter.
_On adult F, aretica unlike Saemundssonza, the nymphs of
Quadraceps 1ncreased monthly, being hlghest in September.

Nymphs represented 64.9% of the Quadraceps populatlon
oh F. arctica chicks. On V. aglge ch1cks however, only
31% of the population were'nymphs. It is obvious that,
1ncreascd reproductlve act1v1ty occurs on 1mmature hosts.
. The sex ratlo of Quadraceps on adult F. arctth and t
U. aalge was'1l : 1 ahd 1 : 0.84 respectively. On adult é.
lomvia an@xP alle, mowever, the fqmaleehwere more commor,
the sex ratlos belng 1. 1,33 and 1 : 1.3b, respectively. °
Slmllar to Saeumundssonza on these latter hosts, it appears
~that fema%es,are the dominant scx in winter.

The sex ratio on chicks of F. arctica end U; aalge
(1': 1.28 and,l-: 1.47\respective1y1-was similar to that

found on adult U. Zomvia and P. alle, the females being the

‘dominant sex. Again it appears that this is typical of .
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reproductively active populatipns.,
The'population structure of'Quedracepe, like that of
/ ..

' Saemuaﬁasonza, varied with the host species.: - On a11 hosts
"\\\y\ . the males and females were highly s1gn1f1cantly ¢orrelated

-\K n(P < 0.001). Only on U. aalge was there no correlat}On

4

- \Qe;ween the stages and sexes and this could be Hue to low

numbers of nymphs recovered from this host, Similar to

) ~

Saemumdssogza, the ratio of Quadracepa remained relat1vely

),) \

constant on all of" the alcids regardless of the ‘total

populat1on density. Thus, 11ttle influence is exerted on

thlS population: by other spec1es o . ' Co

Pl

Austromenopon. Spp. were recovered from all the alc1ds

except C. grylle. These active amblycerans are found ma1n1y‘

“on the’host skin or rTunning through and ovér the feathers.

Those on U. aalge were observed to frequent the eyelids of

. the host, probably to obtain 1liquid eYC secretions., Like.

Quadraceps, their mobility.eoablec them to occupy-a wide
.variety of habitats on their.hosfs."The crops of most
. amblycerans were red, undoubtedly due co ingested blood
cellc. As reported by Ash (1960) the- amblycera are mostly
dependent on blood as food : ‘ 4
Austromenopon was not the dom1nant genus ‘on any of
tﬁe alcids examlned. Few spec1mens yere recovéred from
__1;. . - adult F. arctiea, occurring on only 4.8% of the infested

hosts w1th.an average of 1 per 1nfested hdst. Thesé were

probably stragglers from.other hosts (e;g.; torda) on T e

- . 1 ]

~—

.....
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" the quoﬁy; however, two §du1t"F; érc&iCah(probébly from a
'diffe}enf ?dpulaéion), examinéd in Decembér,_harboqred.
'maﬁnly Austromenopon (67.1%'of the fotal pppulation)'tﬂiS'
being probgbly typical of that population. On U.faalge,
as previously mentioned, Austromenopon qc¢yrred with the.
same frequcﬁcy"as Quadrapeps but the_inteﬁéity of infestat&on
'was slightlyilower, being 3:5 pef infest bird‘as,oppospd.

. to 4.7 for,Quadraceﬁs. 70.5%'bf the infested U. Zémvia
harbouré@'this genus with an.aQeragc of 3.5 lice per‘
infested bird. The Austromenopon infestation on P. alle

'waé similar -to Saemundssonza, 77.8% of the infested hosts

,-harbour1ng ghls genus,w;th an average of fO.A per infested- - -
‘bird. Data on C. gryllé and A. torda are not 1nc1uded due
to low numbeTs recovered. As prevlously mentloned -the
extent of infestation of a host depends uppn the lelOgy

_ 6f_the parasite.and the hos£.n | C
’ No~F; arctica chicks hqrboured Austromehopon. 'Iﬁ /
contrast, ali_the infested U. a&lge and U. lomvia chiéks
harbouréd\this genus with an;intensify of 15.8 -and 4.5
ber'infested bird respecti#ély: :As'previohsly mentioned,
AustrpmenOpon, if -present on adult hosts, ié the first to

Caliiian SV 9 v

transfer to the chlcks being extremely mobile and not
LN .
. ' R \
-dependent on feathers as a diet.

",
\

Austromenopon, unlike Saemundssonia and.Quadracéps,
. !

. did not.exhibit such a well defined distribution on all the

alcids.  On adult U. aaige and U. Zomvia, the majority were

___,_,..,_____,_____g__

-~ 1
, .



y -~ 118

A1

recovered from the .body (71 3° and 98. 79 respectlvely)
On P. alle however, the maJorlty (SZ 9%) were recovered
_ffom the head_and neck. chqe, op adult U, aalge and _U. e
‘Zomvia'considerable overlap. occurred with Quadraceps; while" :
on P. alle most of the overlap was with Saemundgsonia. on: - b
all thc'alcids, a definitc prefé;ence was shown for the
venﬁral.regioﬁs of the hdsts-. ;Noispecimens were recovered
from p%e abdomgh, wings,'légé and tail of any ;f yhc hosts.
Simiiar éo‘the situation on P. alle, Austromenopon.
;on U.laade chicks were recovered-mainiy from the head and’
neck (51,%%). In chtfagt to adult hpsts, a -distinct
‘ préfgrcnée was shown for the dorsal }egions. Similar to «’\\\'_3I
that of Saemundssonia and Quadraceps, nymphs were not fhc
dominant age ¢lass of the-Austromewopon Spp. " on adult alcids.
On-adult U, aalge and U. lomvia, nymphs represented onl%
27.5% ana 26.4% ofdthe population respect&vely. On P
aZZe, nymphs vere slightly h1gher,-represent1ng 37. 9 of the .
populat}on. It appears that, unllke Saemundssonza and |
Quadfaceps little increase in the’ nymph’ populatlon of -
Austromenopon occurs in wintev. On U. aade chicks, how-
._ever, nymphs reprosented 51, 8% of the populatlén, 1nd1cat1ngl
that, as preV1ously sﬁated,.reproductlve activity must
occur, on immature hosts. ' |
. Theogex ratio of hustromenopon varied éoﬂsiderablx; ,ﬁi. 2
: . TG

with\each'hbst'species. On édult‘U, aalge,. the sex ratio

"was 1 : 2,11, while on adult U:-lomvig it was 1 : 1. .Females
o - L P § : :

4
R



;_w1th the host . spcc1es. ‘On .all ghe hOStS ‘51gn1{4cant

<

(] R H N\

B

-

. . . oL 8, -

° ' - . ST ‘.; . f . o : ’ N
were 1ess‘common'on P. aZZe, the sex, ratlo belng 1 :.0,78,

These dlfferent ratlos can iny be attrlbuted to dlffcreneES

4 3

1n the’ blology of each louse spec1es.¢ Th1s mar%s the first
. ! )

't;me that fcmales were not domlnant in, W1nter., The females

were also domlhant on- U, aalge chlcks, thc sexoratlo belng
' ) . Lo o, v .~-"_,-_‘ ";' ', .'._'_ sy -
The populatlon structure of Auetromenopon,-ds -

' . ' &

pfev1ously noted fbr Saemundaaonza and Quadraceps, varled

| . 1] " T
:

'corrclat1ons Were found betwcen males and females. Sig—

nificant correlutlons also ex1sted betweén thc stages and

sexes on all the hosts except U. aalge where no correlatlon
was found between malcs and nymphq and as montloned

emrller, thlS could be due to" the low humbcr of nymphs 1n

5

the populatlon. Slmllar to Saemundasonza and Quadraceps

the ratio of this spe61es rema1ned relatlvcly constant on

all the hosts at all populatlon levcls Desplte;lte over-
1ap.w1th the other two generd, henc appears to?be no"'

effect on the populatlon. S

ook R l, " o

nghly s1gn1f1cant corrolatlons (P < 0a 001)wero

found ‘between Quadraceps ‘and Austromenopon on U, aalge and

_—

u. lomvia ‘and betreen Sqemundssonza-and-Austrompnopon on
- P. alle. Qn the former two hosts, Quadraceps and 4u5tromenopon'

shared b351ca11y the samc habitat onthe hosts and consequently

il

were affectedgby the.same env1ronmqnta1_tondltlons.offered

by the habitat. The same’ is-' true 6$'” - P: alle whefe

v L . 4

> 4
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Saemundssonza and. Austromenopon occupled b351cally the same
habitat, The correlatlons being p051t1ve» suggest that
competition, does not occur between the genera. RGéthschild’

and Clay (1961) suggested that 1nterspec1f1c competltlon

Nmay be a factor limiting populatlon 51ze"however, in thlS

14
(‘ M v

study, no competltlon was noted on any:of the hosts, since

C et

with increasing population density, the ratio of eeﬁﬁ C e

‘individual species remained relatively constant. - Qn  the

basis 0f what is known about each genus, one would not
v PP : ' : Co
< ‘ . . - . . - s c -
Lexpectglnterspec1f1c competition .,to occur, Ssince the
. . ) . -

4 ’ ’ ) ] ) - - ' . -
greatest overlap always occurred between an ischnoceran
4 ‘.

ﬁ& an ambfﬁceran whose diets are,completely'difterent.

Y -8

Whether there is 1ntraspec1f1c compet1t1on is- not known,:,

o .r ~ -

but some species are known to be cann1bal1st1c (Rothschlld

p _
and Clay, 1961; Nelson and Murray, 1971). o
A1l the stages and sexes of the totdl méllophagan

.populatlon on all the adult alc1ds were found to be sig-

v

nificantly correlated, regardless of whether the stages and’

o

sexes of a.particular spec1es or-the-dlfferent spec1°s on a

P [

Host~were related. It appears that the 11fe cycles of the

various specaes must be 51m11ar or, falllng thls, must’ be

S1m11aT1y affected by some external factor so :that oniy a

- '\
=N -

certaln number of -each stage and sex*occuf% on hosts. .so'

o
K

little.is known of the life-cycles of mallophaganspec1es
L3 k .

a »

'% In the present stug$, some hosts harboured species

-~
.

A

¥
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- this accounts for-similar speczes occqrrlng on. certain

*
e

- B - . '.-" L

,character1stlc of another host suggeSting that sffﬁggling

sometlmes does occur. Waterston (1914) “‘recorded that each

r

.specles of Brltlsh auk has 1t5 own characterlstlc spec1es

- s

oﬁ‘Mallophaga but three of the bird spec1es examlned

‘harboured Mallophaga that 1 wore characterlstlc of another,

auk sbecies He noteﬁ that the bleS concerned F. arctioa,

A torda and v, aalge were ‘species that have the greatest

chance of consort w1th one another pn c11ffs.- Undoubted&y

\
P Y
) . L

hosts in the present study, for examplc, Soaemundssom.a_c'}i‘l"i):a_:T

on both ue ~galge and U. lomvia.

;_the need for more, work in this area. .

Zwelght of the’ higsts..- '~ Y e »-. §

4in the 1nfostat10n of adult U aalgg in. 1972 and 1973 the

’ The d15tr1but10n of Mallophaga on seabirds provlde ~

'excellent mater1a1 for .a, study of, changes in para51t1c
" fauna (Doglel 1963), and bhe populatlon dynamics of these

.parasrfes. Unt11 more is known about the life- cytle and

¢

, _b1onom1cs of Mallophaga hOWever - the 1nterpretat1on of

1.

" data often can only be postulated Dne cannot overstress

1

No- 51gn1f1cant d1fference (P > 0 05) was found in. the'

s -

Ixodeugurzae burden°on adult ;aleids: With regard to se andﬁ'“

IS e

k

v

While no 51gn1f1cant dlf?eience (P > 0 05) ﬁ%s found= .

...".r. "y

1nfestatlon of adult F. arctiea was’ con51derab1y hlgher 1n"

0

.1973 than 1972 (Tablo ll) Thlskcould be due to a mass.

dLe off of 1mmature L. argentatus (Threlfall et al., 1974),

ay - o
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a commgn host of I. urtae, thus making'Fr arctica more
frequented hosts. Flint and Kostytkc (1967) reported a
@ . . ' . h . - . "
similar situation;in Russia, where the infe§tation on

't

Rissa'tridactyld greatly increased when U. aalge were "
'scarce. due to lack of food ‘ . , e h
R .
The incidence of I. uriae on U. aalge was much hlgher .

- than that on F. arctica, belng 65. 2° and 18.4% respectlvely,

I3

©

The avarage number per 1nfested b1rd however, was con- ' C

= » s Ly

srderably hlgher on F. arcetieca (1516) than on U. aade A .

(4.5). Undoubtedly this is due.to more U. aalge being

Q £ 11 . . . .‘,. ¢
Teadily acce551ﬁle in the colony Jhe data on:Uf'Zomvia— N
.and A. torda is 1nsuff1c1ent for COmparatlve purposes. : 12 2

v
-

! The dlStleuthD/Of I. uriae on .F. arcb$ca was some-
. on “C s

-~

what different than that on-J. aalge. Only 9.3% of theé

. : Y -
ticks were recovered from the head and neck 0f F. aretica,

I L : 4 . , L
“whilc 43.3% were recovered'from these regf%ns?on7u' aade.°"}‘ g
- No preferencc was shown for dorsq1Wand ventral rcglons of R
the hosts, -T1cks were'recovored‘?rom the fleshy membrane f f
‘between the toes of only‘oné*adult A tofda.: : 4,5 - ﬂr- ,if
Fgaale tlcks were recovered onlyhgrom the necK of the'. ' f)
hosts, while nymphs Were, recovered mainly from the Head an&l . ;i“/

I3

neck.of Y. aalge (90 )- and mainly from- the dey of'F »arctzca

-/:‘

’ -

(69.6%). On both hosts, 1arvae were recovered malnly from ? -
‘ the body reglons (63 7% on,’ U aade amd 92 1% ‘on Feo arctzca) )
« 1:" 1 . % ’
2 ™
The populatlon structure was also dlfferent on r, =~ .
arctica and u. aade. Larvae represented 85 45 SE! the ) ;\. .
. ' ‘ B ’;. - 0' ' . . ) ;4_ ;‘,
- - ¢ In‘ n"?‘ 6 » 2 ‘.l 2 ‘ 8
P . ; [} T
¢ * o . J v L_ +
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\ 'populatioh on F. arctica but only 47.7% on U. aadeiX\Only -

12.8% of the population were nymphs o 'F.
. 44,7% were nymplg on U. aalge. On beth hgsts, females

ropré?cntqd bnly;ﬂ'small pcreentagc of ‘the -population,

arctica whereas

.9

ey 8}

'béing*% 45 on U. aalgp and 1.7% on F. arcgtica., Undoubtedly,

’

- " thcsc’WLFCorchCH if 1nfc9tat1on and distribution on F.

[

N - v

s . . arctch and u. ﬁuaqu is duc to d1{ferences in the biology -
. A1 . .
S e e S h : .k
" : 'of thc hosts. Voo ' )

v N . A7 . " .
t v, Cy . - v o "o R " ,

I]CkSrWCYC r§covcrcq from only gne 4. torda chick .in
oo héhis? tudy I£ appoarq thdt 1mmaturo alcids piay\a minér’
ﬁrolo in the tlck llfc cycle n]though Fllnt .and Kostyrks, .
(1067) and harpov:ch (1970) reportcd that flodgllngq play

i' o 1.? ma jor role as hosts dUrlng the second’ hal( of-the Summcr

e - oo : ° “ o .

A vt » . S S I ‘ -

VoL . 1n Russid. " . L

. e . N 1 b N
K ’ . - N . o 't @ . e

i ' Co . On none¢ of the hosts d1d the presence of Ixodes. uria

) IES = -

- o

Q

. J . %

adverqcly affcct the M1ilophdga populat1on of thcsc hosts
X ' ‘ab was rcportcd by Watcrston C1914) on Br1t1<h auks.

' Fcathormltcs of the genus Alloptes were rccovcrcd

5 A . .
Jromeadult F. arcttna and A torda chlgks. Whlle only two

[

SpCClmcnS were recovcrcd from adult F. arctzea, large .
° e 7 o L

v ' : ' ) !

v nuMbers wcrc,rccqvcred from two. of the four 4. torda chlcks

_oxnmlnod No fqathormltes howeven, were found on adult

- ?. torda although the adult: parcnt of one of the chlcks

.

. ',‘._ ‘ ..L- t Was cxamlned_ ] i . . T . : . _.
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- Summary
S
1. The mallophagan, tick and feathermitec infestation of
. ) .

Csix species of alcids namely, Alea torda, Uria aalge,

. .
: , [

Uria Zomvia,.PZbutuq alle, Cepphus grylle, Fratercula

Y

arctica is reported. "

2. No significhnt differences (P-> .0.05) wcfe‘fdund in

the mallophagén populations on hosts from year fo ycar and

with the scx of the hosts.' The weight of the hosts al$o

\

hah-no.effect on the mallophagan'burden of any héét

"except U. Zomvza wherc a 51gn1f1cant correlatlon (P <.0. 005)

existed. The regression cquation is given show1ng that the
infestation decreascs with increasing weight.
' ]

3. No 51gn1f1cant difference (P > 0:65) was found in- the

¢ <. . \-....

" tick infestation of hosts with regard to sex and welght

Although no signlficant'dlffcrence (P > 0.05) existed in
' 1

the infestation of 0. aalge from year to year, the infes-

‘tation was much greater on F. arctica in ]973.thén 1972.

P

4. Fluctuations occurred in the'mallophagan population-

on adult F. arética during the breeding scason, ‘these being.

- related to the biology of'the-host

5. The tick populatlon on F. aprctica showed monthly

fluctuations, these|be1ng related to the life- cycle of the

tick. \

L . <.

Zw « 6. . The transfer gf‘Mallophagh_from adulfﬁto-chick.occuffed

' -soon after hatching with. the most active species transferring-



" arctica were infested with this genus.

first. Certain species wére only found on chicks of a

certain weigﬁtﬂ? . o o
7. The exfenf‘of infestation of the
Mallophaga and t1cks can, in sémé wav,
neqt1ng hablts of the - hosts, those hav1

amgunt of contact being more’hcaylly in

125

] )
adult alcids with
be attrlbuted to tbe

ng the greatest

v

fested. . 3

,8;- The intensity af infestation of Mallophaga on alcid.

‘chicks was always greatcr than that on

' o
certain species, which occurrcd 1nfrequ

the adults ‘yith"’.

ently on "adults,.

being dominant on chlcks. Ticks were found on only one "

v

dlCld chlck feathermltes 1nfcst1ng mat

9. Saemundssonza spp.,‘"hcad" lice,were the domlnant
" species on-only. adult F. arctica, altho

. all the hosts. This species occurred-o

and A. torda chicks.
O - .

10,  In summer, Sdemundssonia occupied

‘ - l . - . : !
.regions of the hosts, but in W1nter~mov

'.wh re tempcratures were undoubtedly hig
khosts, this spec1es preferred certaln T

) relited to the hablts of the particular

'11. Quadraceps spp., are true "body"

on”qll the adult‘aicids examined. Onh U.
it was the dominant genus, while on U.

. with the same frequency.as Austromenopo

_thése of U. Zémvialharbqured Quadraeepé

1

NEpécies;preferréd certain body regions:

va & ) ca

nly A. topda CthkS.

ugh it occurred on
nly on F. arectica

vy

mainly the héad

ed down ghé'neck .

T
her. -Oh'differeht

egipns, probably
5p c19§. N

lice, béing-fouhd

aalge it occurred

n.' Few adult F.
T

-.ALl chicks eXéept

. On each host.thé,:

}ombia and P. alle.

-
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12. "Austromenopon spp., another "body' louse, occurred :
woﬁ all alcids except C. grylle. 1t was not the dbminant

e &

genus,on any of: the adult hosts although- all the’ 1nfested

'U.‘aalge and U. Zomvza ch1cks harboured this par351te

~

Unlike the. other two‘gcncra, fts distribution.on the hosts

“was not well defined,.
| ’ .

13,7 Nymphs were not the ddmiﬁantjggq_class of any of the

species on adult hosts, although nymphél Quadracéps were

. ‘higher in winter -on U.'lomvié and P, alle. In. contrast

‘o;'the'majority of chﬁcks nymphs dominated the population.:
.141 The sex ratio of:cach\spccies varied with the host,

‘fémalés_peiﬁg gcﬁcréily highcr'oh hosts in,Qinter and on

© ~immature hosts. " ! -

15.. On the-majorlty oIQ;osts malé; and‘fcmales were-
-éigniflcantly Corrclatcd.' Corrclations between the stages
'fhnd sgkgscdepcnded upon the malloppagm1species.and-the host .
a.iﬁ:_ The greatest overlap iﬁ habiiats occupied“by'tWo
genera always ‘ocqurred betwcen an ischnoceran and an B
"amblyceran, statlstlcally 51gn1f1cant correlatlons (P < 0. 001)

always occurrlng betwccn them No competltlon existed
between these generﬁ’glncc both have entlrcly.dlffcrent
food habits. - - o {' o - N IR

\17. The stages and sexes of the whole mallophagmlpopuA

- »

1at10n on hosts were aIWays SIgnlflcantly correlated.

18. Slmllarltlcs 1n most det1115 of the mallophaganlnfei}

& ,

‘ tation of U. dade and . Lomvia existed, suggesting that
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similarities in the host5 general biology is reflected in
its infcstat}oh. -

'19.,'Mh110phag5 were observed to have no harmful affects
i \ .

on wild birds although one 1abofatofy—yenrcd U. aalge oL
‘;chick; hegyilf'infcstcd with an Aﬁs%romeﬁppon sp.y died,
-uhdouBtcdly aided by‘thc“inféstation. Althoﬁgﬁ,n619i§ible-~-.w:
effecfs wérc;noticed in- birds infested with ;ickﬁ, the '

.

bites of these parasites are painful.. Feathermites also

.

" had no visible cffects on the hosts, o . -
"20.?-N6'diffcfenccs in the Ma}lopﬂaga infcstﬁ#ion_of alcids -
was oHserved{JQe to the presence of ticks qh_phé hosts.

21, The distribution and‘ﬁépuldtion structure of-ticks

‘1va;iéd ﬁith the host species. Feﬁalcé wére always found
-:t' on the neck rcgibns_of.Fhe ﬁoststwifh larvae lﬁcalizing e
'mﬁinl; thq'bodyﬂregions. 'Nymphﬁﬂ.however, showed nb'l | '
ﬁfefc?encc for any Raftith}ari%cg;oﬁ.\-Nl - ;_ ‘- o ;‘, ‘
.N . "*‘, ’
( . o



. PART II
. BIOLOGY- OF IXODES (CERATIXODES) URIAE WHITE, 1852

Introduction ' .

The taxonbmlc p051t10n of Izodes uriae has been the

(4
o

subJect of much controversy, some workers g1V1ng Ceratizodes
generlc statue, while Clifford et at: (1973) Eefcr‘1t'to

a suogenus of Jxodes, a move,fo}towed in the present study.’
| Tnié so-called "puffin tick"lis a cohmon parasite of-
seablrds in many parts of the northern and southern heml-

’sphere.(Maln,‘IQZZ).. Publlshed 1nformatlon on the. b1o10gy

‘of this'tick is'very scanty and has, for the most part;

L

. been deduced from fragmentary data the'major étndies being -

those of* Nuttall (1913}, Fllnt and Kostyrkc™ (1967] Murray
“and VestJens (1967) and KorpOV1ch (1970)
The ava11ab111ty of both a large seablrd colony and
the faC111tleS to malntaln seab1rds in capt1v1ty prov1ded
the 0pportun1ty to S tudy the 11fe cycle and blology of th1s.
Ctick in greater depth than prev1ously and thlS part of the

-thesis "summarizes these studies.

Materials_and”MethodE' (
: v o

. - G

S To determine'the“habitat preferences,_s€%§bnal-activity

and tozcorrelate abundante of Txodes uriae'witnlhost nesting

~

\

RN
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dénsi;ies, 20 gfoups'of‘Ff-drctica bufrowé geéch consisiiﬁg'
of 3 - 4 burrows) were markqd; with a,numberédlwéoden pég,

. . ]
i oq a steep slope leading from a sanard-facing-c}iff to the
flat top of the island (Fig. 17). Soil'and litter samples
of appréximatély 700 gm, each were removed from these
bufrows and taken back to the laboratory where thethofé
cxamlncd 1mmcd1atcly, on in the cvent ofva dclay,»stofcd
in a rcfrlgcrated incubator at a temperature equa] to.that
at which the samplcs were obtained. The soil temperature_
was récordéd at the time of'sampliﬁg.. To eliminate biasqs;
scveral samplc< ‘From unmdrked areas wcrc also taken.

amplcs were flrst cxamxncd v1sually'and then sub-

0
t

jéctcd to Ber]ese—funnel extraction. Th1q doublc cxam1natibﬁw
ensufed that various stageq (particularly larvac) werc not-
'overlooked . The tlcks rccovercd were d1v1ded by stage, ‘-
sex and degree of cngorgement placcd in stoppercd v1a15'
.contalnlng A mixture of m01st charcoa] and plaster- of Parls

W(Maln, 1973) and stored 'in a refrlgerated 1ncubator at

¢

9o+ 1° C. " for later use. -
| Several Herr1ng Gull (Larus argentatus, fOnt.J, Bléqk*f
: leggcd Klttlwaké (Rtssa trtdactyla (L.)), U. aalge, 4. torda

| and.F. aretica CthkS were taken from their nests éoon-hfter<
’-hatchlng, placed in a compartmcntallzed cardboard contalner

and brought back to the 1aboratory for experlmental purposes.

The birds wcre kept a; room temperature (24 - 30°C.) in.wire

Lo

‘or'plasfiq rodent cages and fed fiésh caplin (Mallotus villosus) -

..



‘Details of sampling

)

’

a

I

.

>
.
-
-~
'
v
'

v
v
'
1
. N~
‘
8
‘e
RN
'
}
. .
v
‘
«






C T 131

©
~

twice daily. Two to three weeks ‘after their capture each

;L. argeﬁtatué and R. trzdactyla chick was eating 8 -9 1arge~
v“' .

:caplin per'day, each alcid.chick 4 }.5 caplin per day.
Domestic chickens were kept in a similar manner and fed
on fish—flavqured cat ‘food. The L. argentatus chicks were
occesionally giveh thrs dier to conservc'cqplih.

Attempts were made to obtaln data on certain aspects.

- )

of feeding by the thk stages on the chicks? Two to three-
hours prior to' the 1nfestat10n of CthkS, the t1cks were'
removcd from the 1nCUbator 1eft\at TOOMm temperature to
become active and then welghed ‘using a Cahn Electrobalance
" (accuracy 0, 019) Ind1V1duals were thcn allowed to crzu;}l
onto the flat end of a palr of forceps and transferred t‘g
‘the head of a ch1ck The elapsed time before attachment . :h
and ‘the - time and site of attachment were recorded Water ..
was-placed 1n-the bottom of the animal cages to pre\'/er'xt
(< the escape of engorged specimehs and to fac111tate thelr
detection. Regular checks ‘were made on each chick and the
tirrle of dropping-off .,recorded. ‘The engorgcd spec1mens were
weighcd,'piaccd in vials as previously deséribed,'and stored:'
v at various remperatures. The sides of the vials were |
smeared w1th an antibiotic- ant1mycot1c solutlon to 1nh1b1t
. fungal growth. The percentagelrncrcase 1n weight of all
stages was calculated and moltlng tlme'of larvae and.nymphs':
., ' fecorded. | | l

. Engerged_femaleé'were'placed with‘male(s).in-petri'



-~ .. c . . . [ -

'dlshes contalnlng m01st f11ter paper and obser\'atlons madc

u

&
. on thelr copulatlon at room temperature. The maless—sOb-
sequent to copulatlon were remOVcd and the fcmalcs stored
at var1ous temperatures The time o{' ov1pos1t10n the

‘numbcr and welghQS of: cggs (aver ge of 10 eggs por wc1gh1ng)

1. ’-

recorded at regular 1ntcrvals. e e . Lo

e,

To determme the cffect of tcmperature ancl hum1d1ty S

i

ya,
““““““

'~contam1ng 01thcf 5011 or flltcr papcr, and sub;ected to
dlfferent temperature and hum1d1ty reg,1mes The eggs were
-checked regularly and hatchlng times re.;c};frded ' S ‘\
To "investigate host- (domcstlc chlck.) re‘actlionr;.t'o tick"

Y

a'ttac'hme'nt, a'nymphél tick plus the- surroundihg‘host'fissue L

,was removed, fixed in Bouln s fluid and scctloncd (at 8 u) T

u51ng the techruque outllned by Bavenpo‘rt (1960) The - s '-:“.'

.sect1ons were stalned W1th Harrls' haematoxylln and cosin

and mounted in permount, . SR ) "
. Ré'sults and Dﬁ‘i's‘cu‘ssion S

. . . . .
- L . 1

° . N . . ., e \

AL Distr-ib'ution '. ' , . A .
N A1l the ticks collected in the prcsent study were
from the Wltlec.s Bay Seablrd Sanctuary (Fig. 18). -Aq noféd
by Murray and VcStJenS (1967) and Karpovxch (1970) tlcks
were concentrdtcd in areas wherc host neqtlng was densc
‘although a fcw spec1mens could be found in othcr areas. | ¢

Tn most of the places do51gnated as areas of tlck

]
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Areas where ticks were rccovered on
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. codceﬁtrations (Fig. 18) were, areas of dense nesting by - -7
’ . - . ) .

L < F. arcttcg,or u. aade. g o f.b.“ T

_ 1o - B
v - .
.

R The effect ofﬁﬁost den51ty on the dlstrlbutlon of I.

e .hriae was agaln:soen"from;samples taken from N
_ - bR K : i .
groups of marked F. arétiea burﬂows (Fig. 17). Fhe density

© aof" F‘ arcttca burrows Was greﬁtest at the bottom of the

K slopc, wHere some 'burrows ‘Wwere 1hterqonnect1ngr 1nter-

MR ..g\_ medidte at the.middle and sparse at the .top.’ It was found

Tl et thdt-more ticks were recovered‘per sample-from the burrows

»

‘at the bottom of the s&ppe (Nos. '3 to 7) w1th an- average

‘of 23 per 1md{v1dual group of burrows than at fthe’ mlddle

- ' (aVeragc of 6. 6 thkS per 1nd1v1dua1 group of burrows) . .;ﬁst
Lo (Table 32) No ticks’ were recovcred from the' burrows sam-
" pled at the top of the slope. ' e . . L

|

oy 4 ) - . .
Another factor affectlng the distribution of I. uriae
. ié,thcltype of substrate sincec, as noted by Karpovich
R ) ”(1970}, this is where metamorphosis and overwintering occur.

Murray'and ﬁestjcﬁs"(1967) reported that I. uriae was found

conly in areas where - the ground was sloped and well dralned
’ v

- In ‘the presgnt study, it was found that I. ursae occurr&d

“w

<

...... N . '_',- :
' All stages (except.eggs) were recovered from the soil

and-nest material examined.‘ Fig. 19A illustrates the ™



[4 -
. - . > @ % -
TNy ’ o i - l
. .
oA " - e
-} o
.. -
o . , . . . v o, . - .
- ' . . " " - . s “ . . - .
. R TABLE ‘32, . .
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.. NUMBERS OF I'XODES URIAE RECOVERED FROM INDIVIDUAL"
o - GROUPS OF FRATERCULA /I_RCT;ICA BURROWS DURING 1973 -

Ll b “Month :
‘. (_‘Troupg : !*r May June. July  -| Migust” o 'I‘otql( | :
1 ] o 0 3 1 4N
2 2 - ! 1 3 7
" 3 0 19 4 0 23
S 6 . |+ 141 6, 3 56
< 5 3 7 . 0 15
TG L0 1 0 0 11
7 I, § 6 2 10
i 8 -0 1 10 0 11
=9 . .0 1 |l 5 0 6
10 2 0 9 2 0 6
e "0 8 12, 0 .. 20
12 0 SR R 0 . 4
13 4 0 1 S B 0 2
14 0 1 -1 1 3
16. - 0 1 1 1. 3
16 0 0 0 0 0
17 * 0 0’ 0 0 0
V18 0 0 0o 0 0
19 0 0 0 0 0
.20 0 0 10 0 o
Unmarked | o ‘ o
Groups .6 29 18 10 63
~Total 18 130 75 - 21 244
. . | 3
. # l.
' ST .
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The scasonal activity of Ixodis
A. . In nesting areas

B. On hosts
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seasonal activity of I. uriae collectedgfrom alcid-nests. _-‘f
" Larvae werc abundant throughout June with a slight increase

in activity duriﬁg the last week, rising to a peak the first
. o ) ’ ‘ ' - o '
week of July. -.Engorged larvae were recovered during the-.

'iQSr‘week in June anpd by the first week -in July r%presenged'

1 .34.4% of the total population (Table 33). All larval activity N

)

ccascd about the middlg of July, but became obvious again at ]"'
the end of ﬂogust, a time when newly molted larvac occur " -
-(fable}33}..fNo engorged‘lhrvée were.-recovered affervther

middle of July. ' _' P " o '. »‘“ L ‘i

. Nymphs, although less abundant than larvae exhlblted
i .

?

-éimilar activ1ty in June and early July'n They weﬁe the ~..-"'
"dominant stage during July although act1v1ty ‘ceased towards-
the end of the month | bn"orged spec1mcns were recovered -
from early July to m1d August at which time ncwly molted

nymphs were also.recovered (Table 33)-. ST : _T. R

i

Mades and-females showed similar act1v1t1es durlng .

June both r151ng to a peak early 1in July Dur1ng July the.

numbers - qf males dropped and remaincd falrly constant untr& od

“the end of August -Female activity romained fairly constant

: . - : .
'durlng‘the first week of July But‘started to decreasc towards
the end of tHe month, noné being recovered invAugust. Newly -
. Vo - { . ‘.'. v
\molted malcs were preqent in. m1d August It is intcresting'

+ to note that males, prev1ously hav1ng been rcported as rare\

(Spencer, 1960] were_more abundant [2 : 1) than fema{ejjjﬁb ) A

+ July and August o ﬁ - -

A



"TABLE 33 .°

138 .

C e S

DETAILS ON THE COLLECTIONS OF IXODES URIAE FROM ALCID NESTS

Date |Un'% Un-|Male|3  |Un- |[%Uns{Bn- [%En-{Ui~ |%Un-|En- |%En-|Total

f&d- |fed Male|fed |fed |gor- |gor-|fed |fed |gor-|gor-
. Fe- |Fe-" Nym- |Nym- |ged |ged-'|Lar- |Lar-|ged |ged
male |male} . - phs |phs- |Nym- [Nym- |vac |vae |Lar-|Lar-

‘ ' : phs |phs ' vae' |vae
520,73 | 0 |0 0|0 9 |75.0 0 25.0] 0] 0 |12,
- 5.31.73 | 2 |33.3] 0| 0 2 133,31 o fo. | 2 (33.3 .00 | 6 >

‘6, 5.73 [ -2 [12.5] 1 [ 6.3] 9 [56.3] oo [ 3 [18.8 1 |6.3 2{
6.21.73°| .6 | 5.2| 6| 5.2| 34 [20.6]. 0| 0 |60 |52.2| 9 |7.8/145
7,273 | 2 | s.af- 7 |18.0[ 16 [41.0] 24 5.1| 4.|10.3f 8 [20.5] 39
<7473 | 1| 3.4 5.{17.2] 2-|.6.9] 1| 3.4| 10 |34.5] 10 [34.5| 29 .
7.°9.73 | 5 |11.9! 3| 7.1] 26 |61.9]" 0 |0 |.4 | 9.5 4 g.éT 62
7.18.73 | . 4 |16.0] © |36.0| 7 [28.0]" 2 | 8.0/ .0} O' | 3 |12.0} 25.
1 7.24.73 | 1|12.5|° 5.[62.5| 1 |12.5] 1 (12.5{ 0 |0 | 0|0 | 8
.8,15.73 | 0 4(9%30.8(4(DN30.8] 1| 7:7[4(2%30.8| 0 13. .
- 8.18.73 | 0 133,30 1 [33.3] 1°033.3] 0] O 0 3
S U8.31.73 | 0 0 0 [3(2%33.3] 0|0 6(3*166.6 0 9,
Total [ 23 | 7.3| 41 |[12.9]114 [36.0] 81| 2.5| 96 |30.3| 35 [11.0|317

\ 3
v : ,

*Newly molted ticks.
**Fprom soil samples gathered w1th1n nestlng colony of

lomv1a, F. arctlca

A.torda, - U. aalge,

20
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! -No'ticksguere recovered from alclds during May, early'
. June August-and Seotember (Fig. lgB)."A]l-parasitic‘stages
were f1rst recovered durlng the last week of June at which
‘time nymphs were-mostvabundant. Thelr (nymphs) nﬂmbers
abundant than nymghs in June but reached a peak on hosts

early in July By m1d July all larvae had dlsappeared from

thosts. Females reached thelr peak abundance on hosts about

"the same time as larvae; Their numbers decreasedvtO'a

’
I

-m1n1mum about mid- July but 1ncreased aga1n towards qhe end

of that moenth. Slmllar results were reported by Flint and
5 i

Karpov1ch (1967) for I. urzqe in . Russia, - S

- )

The peaks of- act1v1ty £or all stages occurred 51mul— '

taneously.ln the nests and on the hosts (Fig. 19A and B).

E

It appears that the mass occurrence‘of ticks at late June/

early July ensures that max1mum numbers of the para51t1c

stages w111 have engorged and molted before w1nter. The
peak abundancehof male’V (F1g 19A) at the same- t1me as that.

of’ females also ensures that opt1mum chances for mating to

.occur. - o . ' ’ -7

. o By
C.»Host Preferences - =~ '~ .-

o . .o

.In7both 1972 and-I973 :_L aalge'were the preférred
host .of I urtae, .58. 39 and 50% be1ng fnfested respectlvely

However, the average numbers perahost were small S 1 in

1972 and-3 9 in l973 It appears that thls is a reflect1on

-+ of the nestlng hablts of Us ‘aalge, belng easlly accessible -

:'. o 8. ’ ’ ‘ L ’ . -,
. “ . - - '

slowly decrease to a minimum'by.late July. Larvae.were léssl,”
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“to ticks on the ledges. : L]

. In 1972 odly 7.8% of F' arctica were infested with

I. urzae, the average number per 1nfestcd fhost’ belng 1.8.

{

:Mhln_(1972, unpubllshcd data) while recording very fcw

P
- ticks. on thls host, noted that 1mmature L, argentatue
h )

appealcd to be the preferrcd host In 1973, 29.5% of F o e
arctica were 1pfested w1th'an average of 19.3 tiéke peT o e

infested birdf Thls increase could be attributed to 1ow

" ‘numbers of immature L. argentatus durlng this” year duc to'

Lmass mortallty caused by a severe storm (Threlfall et aZ.,
1974) . Larus: azgentatus CthkS possess the habit of leaving k
' their’nests,at a very early age and when dangcr-threatens,
'seefetiﬁg tﬁemseives 'often in the entrance to puffin
burrows ‘in the present study areca,> When these chlcks are
2 - 3 wceks'bld they will invariably manage to get only
'thc1r head and\pnterlor body rcglon in the burrows qs'a
result of which t1ck5 are frequently recovered from the
heads ef these blrds. A similar situation, was noteg'by
fFline and Kostyrkc (1967)“in:Ruseia when b.'dalge‘were ' '

scaree due to lack of. food, the infestation of R. tridactyla.

N\
greatly increased. |
D, Feedrng 7

! ! g B - 1
.. " .The feedlng process of the para51t1c stages of Txodes

'turzae requ1res many days Table 34 detalls the, engorgement
t1me (days) of each stage on varlous hosts Nymphs require. " -

¢ ) .
- L —



7}

A
Ay
X

—— t #

P

Y

V'

© TABLE

34

-

3 S i . : | L _ _ . -
DETAILS ON FEEDING OF IXODES URIAE ON-.VARIOUS HOSTS AT ROOM TEMPERATURE (24°-30°C.)

-

) "~ larvae f Nymphs - Females ~ %
' Host' No. |No. . |% Feeding |No. |No. % Feeding [No.|No. .[% Feeding - |Total -
used [en- suc~ | duration’ useden- _ |suc-| duration pseden- - |suc-| duration
gorged?cei‘s (days) .| - |gorged|cess| (days) . |gorged|cess| (days) success
P |Mean [Range Mean |Range ‘ Mean |Range
" Razorhill - . : . 1 ' . .
© (immature) - 1 1 (100 |6,8 |6.5-7| 4 4 100 | 5 512 2 100 7.3 |7-7.5|100
Common Murre _ N : =
(immature). 5. 5. 1100 |[6.1 5-71 4 | 4 100 | 5.6 5-7 | 1 1 (100 |7 7 100 -
®ommon Puffin .
(immature). - - - - - - - - - - - 4 3 75 (7.7 |7-8 75
.Black-legged r‘. ' ‘ o . ¢
Kittiwake ' : .. : : ' -
(imhature) - 6 0 0 - -t 71.3 42.8-6.3/ 4-8 | 3| 1 |33.38 "8 23
Herring Gull N T - ‘
(immature) - - 2 e -1 - - - - - 1 1. |100 |6 6 11100
‘Domestic Chicken, : . ‘ S . . .
(immature) ' 2 0 .0 | - =17 1 &4.2 6% 1.6 . - - - |- - 11.1
Total 14 6 42,96.3 75-71227| 12 53\5 5.6 4-8 |11- 8 |72.77.3 |6-8 |-55.3

- *Died immediately after engorgement .

k)

O IvT
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the least t1me to complete engorgement (mean 5 6 days)
followed by larvae (mean 6.3 days) “and females (mean 7, 3
days). Balashov (1968) and Murray and Vestjens (196.7)-
reported similar 1esu1ts on other hosts (Table 35), al- ‘
though tho feed1ng duratlon o{ larvaé and nymphs on’ gentoo |
penguins ‘was sllghtly longer. \

. The -individual differences in engorgement time of'
each stage on the same’or dlfferent hosts may be caused by
“a var1ety of factors The  tick's’ phys1olog1cal state may

affcct engorgement rapidity, Balashov (1968) report1ng that

not only dld fewer long- unfcd thkS and rclat1ve1y rccently—'"

fed:t1cks attach than normal but they also fed longer than
normal\ The same author stated ¢that feeding was affected
.by tlck attachmont in! unsu1tab§F’body areas such as those -
w1th 1nsuff1c1ent blood supply, thick body coverlng,

abundant grease and sWeat secretlons as well, as patholog1ca1

) changes in areas.w1th many attached thkS and host defense.

reactions; Balashov (1968) also reported thdt Tebdlng is

1nf1upnced by thc season wh1ch affects both speed of -‘

attachment and feed1ng period in many 1xod1ds even in the

»1aboratory It 1s doubtful whether th1s would be a factor

in the present study s1nce all experlments were performed

. when t1cks Were_actlvely feedlng in-the fleld. Experlmental

A

conditions were also the same for all feeding'experiments.:

It'is ev1dent from Table 34 that certa1n t1ck stages

4

w111 attach and feed on certa1n hosts with. varylng success?k

rt : ’ : , . . &'
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LLE TABLE" 35
FEEDING DURATION (DAYS) OF IXODES URTAE REPORTED IN LITERATURE
Host Larvae Nymphs Females Source =
'Cormorant .
(Phalacrocorax
. albivexie pavurascens| - S
(Lesson)) 6 - 12 " tgenas - 4
. . o K : _ R Murray and
- . Gentoo penguin . ) ‘- ! Vestjens (1967) -
) - (Pygoscelis papua - i -
(Forster)) - 6 -.12 8 .
_ Black Guillemot . ’ . ' _
(Cepphus -grylie (L.)) _ . ‘ .
(immature) . 4-6 4 -8 6.8 ¢ ° |Baloshov (1968) -
i . :
) < @ -

vt



‘ Ail_stages of I, urida”completcd engorgement on U;'&nge

"wcngorgement one femalc dying <n sttu 10 dayé aftef attaLh-

“with I. uriae using non-seabird hosts.

. W111 not grow by feedlng on rats shOW1ng the- th1am1ne

.def1c1ency, and it may well be that Iqodes uriae's falluro.'

on ccrtaln hosts

T L .Y

and A;‘topda but, in contrast, no‘'larvac complcted en-

gorgement.on R. tridactyla, all specimens. dy'ing in situ

, after attachment. Only 42;8%‘6f the nymphs and” 33.3% of,
N ot A . .

the females that attached to R. tridactyla completed

ment. Only one ‘nymph of seven completed engonpgement. on - Jjg

-domestlc chlckens but it dled 1mmed1ate1y after dropplng-

"off.‘ Other workers-(Nuttall, 1913; rlint and Kwstyrkc,

' 1967) have rcpprfed similar results in. feeding éxpcrimcnts.':

3 . 3
° . . . - at

B C ..1;'

Arthur (1569) reported that°0rnithodoros moubata _.;f

to complete development on. non seabird hosts could be due

to the lack of certain sdbstanccs in the blood of these | o

hosts. The dlct of the -host appcarsdto have no cffect '_‘~"‘ i

'.51nce the domestlc chickens: werc fed 'the same typc of food ‘-if .

as, the exper1mental alc1ds At the prescnt time no-

1 u
7o o

cxplanatlon can be’ offercd to explaln thls fallure‘to devclop"

Pt - »
e -
" :

. The feodlng sites of the varlous stages of I. urtae =

' on hosts 1n the ldboratory arc shown in Table 56 As

’mentloned eqr11er, the prcferrcd 91tes for the stages except:

females, .on hosts 1n the flcld were the brea%t and back reglons._.

In contrast all stages prcfgrred the hecad of thp_hosps in the Y

Ja— ‘., ’ - . - i



* Nymph
- Female

" TABLE"36. .

-

FEEDING SITES OF THE STAGES OF IXODES URTAE ON VARIOUS HOSTS IN THE LABORATORY*'

Y

fick

Stégel

-Heéd_

v

_wOther Areas :

‘Eyelid . Angle

. of

Right .

Left | Mouth

. Crown

Gular

Neck -

Breast

of
- Foot

Web ’

Larva

-
4

;ﬁ;

I
4, K 3 2
. 1 ]

A
3

Suﬁto;al

.- Total,

7 5N 3

s - -
T - s - & N
. *Ticks initially placéd on head.of host. . ’ N
o ‘ ) S ‘
' ‘.':;\fﬁ . — A
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were stud;ed_48 houfb_(approx1mately ‘one-third of .the total

o

>

laborator? ‘This- may be due to the tlcks be1ng initially °

. placed on the head of the hosts but. the fact -that little

_wanderlng by thc ticks occurrcd in sclcct1ng a fecdlng site

- \
is s1§n1f1cant Most of the- ticks. local1zed around the

eyes. of the hosts' a.position noted. by Karpov1ch (1970)
for many ticks on U. aalge. ‘ ' -

o While it may ée speculated that engorged spectimens .
of I ‘uriae cxhablt a distinct dctachlng rhythm in the .

f1eld to censure that the site 15 favourablc fqr furthcr

\

development, thlS phcnomcnon was obscrved -in the laboratory.

 The maJorlty of engorgcd spec1mens (69. 29) detached from

their hosts at nlght Furthcrmore all the spccxmensawhlch

attached to an A. torda ghlck in the field, dctached dur1ng-

the night in the laboratory. In the ficld, the night time .

is the period when birds are on their nests and rclatively‘

.inactivc' The fact that thlS rhythm was Stlll expressed in

the laboratory is remarkable when onc considers that the

- hosts are almfst contlnually"lnactlvc and the photoper1od

is rather jnconsistant;-‘This aoctarnal detachment rhythm

- has bqen.reportcdﬂfor aqvariqty'ofrticks (Balashov, 1968}

-

Arthur, 1962) and is undoubtedly an inherent survival

e

mechanism. = I ' S , .

R Y Y ) 4
i A .

Although many studics haye been ‘done oh the attabhmentn

' and fcedlng of ticks,. none have been done on Ixodes uriae.

Hlstopathologltal chan&cs 1n the sk1n of a domestlc chlcken

L
‘ .

Al
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s
feeding time) after attathment 'By this time the mouth-

0 ]

tpargf were fully 1nserted 1nto the sk1n, the hypostome (h)
wqthln the ep1dcrm{s and the chel1cerae lylng parallel with

the d1g1ts‘(d)if1exed laterally (Fig. ZOA)., The depth o£ .
pcnetrationlwag approximately 135 u but, it is not known

- @ o
whether all, stages penetrate the skin to a similar extent

N

Moorhouse .and- Tatchell (1966) reported that dosplte the

» a ~

great d1fferen c 1n size of the mouthparts of tho stagfskof

.

BoophtZus mzarbplus ‘and the tlme since attachment the -depth
of penetrat1on was almost 1dept1cal and not % function of\\

thelr lenggh as suggested by Artﬁyr (1965).

- .
- -

! The cement layer (c.1.) F1gs 20A and’Bj is deposited

.

anternalrrfﬁround ‘the mouthparts as noted:for Izodes picinus

QArthur, 1962), This layer ensures that ‘the tlck is not-_w

. A

d1slodged by the host when preenlng and in fact, anchors.

»

. the t1ck S0 f1rm1y that forc1ble romoval- of an attached t1ck

often results in leav1ng the mouthparts in smtu, As noted
Y

" by Moorhouse and Tatchell (1966) for BOOphLZuS mtcroplus, a.

layer of secondary cement (S c.1.) appears to have been
dopos ted around the t1pﬁof the hypostome and chellccral
d1g1t- (F1g ZQA) to compensate for the 1955 of supﬁortr‘

generated by a swelﬁhng of the skin after the 1n1tial phasy

s of engorgement The palps (p) remain closely appl1ed to the

-

outer surfacc of the skin (Flg. 20A), . ‘.

Lﬂf Around the hypostome zﬂg\aréhs of edema, necrosis,-

x
8
KM

-~1eucocyte 1nf11trat10n, caq1tat&on, and vasod11at1on In

v N

R v
Sect1on (F1gf020A), these are arrang%d concentrlcally WItQ\\

s / ) .,

A

&
¥
l
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A .
’ o Q Sect;oncof skin and tick show1ng extent of ‘
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.' \Sﬁ#&Vhypostome as'the-dcntrc. e ..
Ldematous/tleUC (ed) PTOduced by Sﬂllvary sccretlons ”

(Arthur, 1965), WCrc obscrved 1mmedlately dlstal to the ..

!

hypostomc (115 20A). Thlb 1nterst1t1a1 f1u1d may con-.

trlbute to- the dlct of thc tick (Arthur 1965) nghtcr\,-'

Lolorcd &ut ‘confents were observed in certain larvag and
[y 7/ 9 4

o ' nymphs undoubtedly causcd by the 1nglst15n of tth fluid

(Arthur 1965) " Arcas of cloudy swclllng (c s.) and -

4

"ndcrotic tissue qccurred necar the tip of the hypostome
.GFié%,:ZOC hnd D) Similar resuIts were reportcd by Arthur
(1951) for Ixodes hexagonue '
' A: 10UCOCYtC.]hf11tTat1;; of predomlnantly 1ymphocytcs

and e051noph115 (1) occurred next to the nccrotlc edematous

'y

area (F1g. 20A), a’ s1mllar 51tuat10n b01ng obscrved in the -

' o fccylng of adult female Boophzlus mzcroplua (Tatchcll and

~ o

Moorhousc 1968) AdJaoent to this 1nf11trat10n werC'areaS

' ﬁ . of cav1tat10n (a C. J (Flg 20A) - In the arca of the prlmary

cement Layor a number of arterlcb were dilated and had

perlvaqcular lymphocytc 1nf11trat10n (p 1. ) (F1gs ZAA and -

. °

HB) ;

Tétchcl] and h'orhousc (1968) reported tha there Was

[ a tendency fOT OOSanphlls to 1ndrease durlng f

- Boophzlus mzcroplus. Thpse d051nophlls form a dcnser, 5 e

A » v [y

aggre5atfbn tOWGTdb thc perlphery of the ‘area of inténse ‘{
1nf11trat10n./ Larrhyec (1964) noted thab an 1ncreased :'ﬂtg -
3 L ' ] -, ) ,‘\‘ '
’ po§Lnoph111a is charactcr1§t%c of 1mmedlate or—anaphylactic,J‘
. o . L8 , .-,;/ . ".'-'?.-' . . “r’.
N ~ ," ‘ ’ ' e ! "
. 7 [ f roc /', v e

8 X e
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'(Figf 21D) to “normul“ skrn (Fig. th) shows the extent of

“ [ PR S U
. . o . - L
response .to bites of haematophagous arthropods._ There was

6051n0ph111c (e) reactlon 1n the .area around a palp and )

legs of ,the tick (Fig. ZOB). Whether the palps and legs'

meghanically damage the skin through movements when.feeding

¥s not.knoWn but seems'probable since in the area of,the

.le&s the cplthcllum was also m1551ng (Fig. 21C).

Trom Fig. 20B it 'is ev1dent that there ‘was an Lntense

.

localized reaction to the attachment of I. uriae, Qver ane-

- half of the tick being engulfed in the‘host's-shin'aftpr:

just onc-third of the normal attachment time. Undoubtele

thls partlal encystment of the tick is due to the 1n- _r

flammatory bwelllng of the skin causing it to.r;ge above. .

h - : - -
the subjacent tissue in which the hypostome is butied

(Arthur, 1962). A comparison'of skih nenr-the hypostOme

PR}

,‘thc host response to the tick bite.

(.
Since the- host studled may be regarded as "unnatural”,

4

'the extcnt of the host react10n-m1y be dlfferent than that

aof a ”natural” host. Hoeppll and Schaumachef (1962- vzde

»
‘

Tatchell and Moorhousgu 1968) in a study on’ bhe hlstological

reactlons to tTomblcuIld mltes on "natural”-and ”unnatural"

t;be and the type or. 1nten51ty of reactlon Tatchell and

Moorhouse (1968) 11kew1se reported that 91gn1f1cant dlff

&

‘ferences were! fpund only 1n the e051noph11 1nf11trat10n for.

a short perlod of attachment qf Boophtlus4mzcroplus and also
. P .

-hosts, failed to fJnd any constant eorrelatlon bctween host -
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. T e

§ 1 ‘ . .
fﬁ the Zebu cattle type lcsiéns aséopiated with.larvae from
thewsecond to the fourth day. Dincen (1963)“demdnstrdtcd

-that " atural" hosts produccd fewer ant1bodleq to parasites.

-5y

-than did "unnatural" hosts, thus sqggcstlng that‘"natural”

' hoqts rcspond less v1gorously Tatchell and Moorhousc
(1968) noted that the 1css adaptcd host is rendercd more
susceptlble 51ncc 1t becomes sen51tlzcd and a more severc

local response occgps.whlch results, for the_par351te, in

a morc ready access to' tissuc fluids. As previously

° ’

mentioned, I. uriae would rarcly compiete’éngorgdment o
domestlc chickens (Table 34), and if successful, “died
1mmcdlately upon dctachmcnt ,Fhe exten51vc host response.'

scen in' the prcsont study may, in 'some way, be a contr1but1ng

L 4

facxor to thlS fallure ‘
W01ght 1ncha5Ls 1n the pdTﬂSltbC stages 'of I. triae

. _l‘ . .

‘duY¥ing feedlng are given in Table 37. The larval stage of

Iﬂ'uridé, in?both the ﬁnfed and’éngonged st@tes,'1s hcavx.
"when cbmpared to the wcight of this stage of other tick _ ~
fsﬁctieg rcportcd/ty.Bald%hov k1968)2\ Hchvét, its.weighﬁ
.iﬂcrcased énly 12.4 times after engorgement which.is low '
on thc range (10 - 20 timcsj reportcd fbr'larvée;of-bthcr

species, but is 51m1Lar ‘to. that reportcd for. ol xodes . PLanuS
(BACASHOW, Mo ) S
(12 4 tlmesx The unfed nymphal stage of J. uriae is

;11Lew1se ‘heavy in comparlson to other tick. species, but thefF'

;rncrease in weight (26 tlmes),after engoﬁ%ement s rather
idw; falling in the range (20 - 30 timeg).teportcd-for
.. . - oL SN
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] : TABLE 37 - A
INCREASE IN BODY WEIGHT.(MG.) OF THE PARASITIC STAGES "
. OF,IXODES URIAE DURING FEEDING
| . Wei ght - Lar\{ae. ‘K ‘Nymphs - Females
S -+ " (mg.) Mean Range * Mean - Range . 'h'fban ' Range -
. Unfed * 0.0568 0:0420-0.0725| "~ " 0.3990 -.[0.3470-0.4220 5.565'  |4.910-6.:673
“Completely Engorged 0.6919 [0.502 -0.8595|  10.213 ] 7:008-12.564 | 138,01 _871-177.7
" . Percent Increase~ - | 1242  850-1583 2609, 1754-3263 | 2475 | 1448-2892
l,: L - - ™2 V‘j.-"'-_{
o R A o e
e 2 \ . ‘ N =

€51
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Ixodes ricinus, Hacmephysalio pzﬂ;tata,and_H. gulcata

reporfednby Bqlaéﬁov (1968). }ﬁ comparison with the
recported -unfed weights of [cMﬁlcf oﬂ-ofhcr species, I,.
L] ' : - . . .

uriae is intermediatc, but,thc-cngqrgcd weight is low,,

closely ‘corresponding to that rveported for Imoded_ldgurt

~lagquri (éhcvchcnkd 19565 wide Bﬁlashbv 1968) . The

'averagc w01ght 1ncrcase is also qmall (24.8 tlmcq) in

compar1son w1th 1ncrcases reported for othcr 9poc1os (80 , -

120 ‘times). Balashqv (1968) reportcd 51mk\fr rcsultb for -

females of I. uriae, noting that weightsincreases in

burrow-parasitic ixodlds is much less than in ficld- ‘
. [ ct ’ . '
pnraqltlc qpcc1cs

The avcragc wclght of 10 males was 7.839 tg., this

“being-approximately 2 mgp more than thc average w01ght‘0f '

females. Nuttall (1913) reported that larger nymphs - \

“molted, into milcs, drguing that. males have'to'sto@e‘up more

cnergy lor its scxual -life. In Qiey of the fact that males

do nof‘fccd, its larger weight could be attributéd,to its ~

« f

mode of 1ife. o v ) T S o

E. Obscrvatlogs on chroduct1on l'; o \Lff

€ Y

! Very fow observatlons havc becn madc on 1xod1d

~copulationj none- @n Ixodee urtae In the prcscnt study,

L ‘ - l‘a

the matlng bchav1or of engorg;d femalcs and’ males of.. I
uriae wWas obsched 1n glass petri dlShGS 'the bottom of

Wthh was covcrcd w1th moist fllter paper It appears that -
”I \ . . " T i .v/
) \ '.\ . ] . , ) . , ' v " - . .. |' I f.\
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males Mrecognize” females by contact since no interest was
cxprcssdd in the female until'contact occurred. The male
thcn crawled over the body of the fomalc in a posterlor

direction, sccklng to gct bcneath her. This was. achleved

by cllmblqg boncath’thc fcmalc_fromhyhe posterior end as’
'Vwaé described for Ixodes triangubicepo_(Arfhur,'1962).’ The

chmalc keeps crawling about, hpparenfly ignoring:thg cffbxts

of the male. The male advances towards .the anterior of the

\

 female, and comes ﬁo"rcst with its first pair of legs
'-cllnglng to tho trochanter. of the first palr of lcgs of the
female so that thpy arc visible from the dorsal side f the

:fqmalé; For approximntcly 10 minutes after crawling undcr

thelfemalc the males other palrs of 1cgs were! constantly
mOV1ng over the s:dc> of thc fcmalc ’1na11y coming to rcst
wlth.thc sccond paJr of lecgs around the third pair of the

femal¢ and the .third pair around the fourth pair of the =

1

-fcmalc.‘fThc male's fourth pair of legs®rested upon the
'51dcs of the female. The female remained motionless at
th15 point, her movcmontq belng restrlctcd by the malcs

- position. The male's chellcerae .and hypostome were 1nserted,
. ! ' \ . . .

. B '

into the female gcnital opening with thc-paips dcflééted to ’

. the bldCS._ Contrdry to that reported by Arthur (1962) for "

other Ixodes spcc1cs, attachment is not only: malntalncd by
the mouthparts, but the 1egs as wcll

Dctalls on thc cxact method of transfer of tha

spermatophare to,the'female gcnltal opening by the male:
R : ° : R .

-~
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mofnthparts_are not available. However, before the. sperha-

. tophpi‘e' was pfaced' into the {female opening, the area around

?

1} was protuberant aftérwards it bccamc v'cry' dcpresée;l
V;lt‘h’ only the bulb of the spcrmatophorc vis Lbl\o on the ' -
'vc.nfcrzlx,l.surfacc of the femalc. It 15 evulcnt th“lt the
hcck- of the spcrmétophorc is dra,wq into thc female vaglna.

by this actlon. The male th.’en. left'its'-positi.on"bencath.

the fcmalc from the sulc, crawllng out between the 1cgs

".-Thc malcs dlcd w1th1n 6-- 12 h‘ urs after completion. of

i

copulat1on at room tv:mpcraturc Th.c_ﬁaveragc completion

_time of 4 matmgs was 24 8 hrs. (rangc"18 5 ~ 31)'

- \
To determine’ whethcr an cngorgcd female would mate

4

-more than oncc, an, unmatcd mdle was placed 1n a pctrl dlSh_
'w1th a mated female.. Copulatlon commenced, lasting Forl
-Just 12 hours. It is not known whether the sccond matlng

is shortcr than usual It also. appears that males w111

.4

. ate a second tlmc, at»l’cast with the samc female sincc -

one malc was ob(served to.mate dgaln with the same fcmale

_soon z?ter thc 1n1t1a1 matlng A sccond spermatophore was

pla@ed into the fcmale opcnlng JUSt 2 hours after the male'

W

attanned hlS p051t10n under the fcmalt,.

From 1aboratory observatlons on mating, it appears

tha’t," in nature, it occdrs- by thc chance meeting.of the

sexes. However, malc—;s must actively seck. Ecmalos to ensure

: thelr fert111zatlon.' In the 1aboratory it was found t.hat

i S0 2

.."1f several unmatcd malcs Were placed in a d'lSh W1th 4n

:

o~



. F. Ovipbsition

: by Mur_ray and Vestijens "(1967) for a-newly cngorged female.
, . [ . L, R - : ) e, . . L

tamperlng w1th the controlled envlronment chambers) /

~ . L A 1Y

g
u ’ 27

unmated fcmalc, they all tried to mate at once w1th some

" males mount1ng the male already zn copuLo. Rothschlld and

Clay (1961) rcported I umae matmg beneath stones w1th

four or flVC malcs standing by wa1t1ng thelr turn, No

1 !

obscrvatlons werce mader to determlne whether males would S

matc W1th un fed females | 7 e
T :
A spermatophore was recovered from g, male';’_jus't prior
to 'its ipsertion into the fe‘ma-leT genil'ta'l clpenirlg, "
Mcasufcm;nts ol' the spermatophore g compared w1)th those ofi

¥

Nuttall 1913 [1n parenthcscs) were asnfollows .l total

length 2090 (1.1 mm.) ;- bu'lb length 520 (0.3 mm.); bulb " ._.. e e
w1dth 426 (0 3 mm.); neck 1cngth 1570,.( ]; ncck width -

. -

166 (Olmm) A R

Engorged fertlllzed females Were kept on - m01sf ,f11ter

paper in petrl ‘dishes and stored at 7° £ 1°¢C, and g° = 1°C.* ~

‘e . e -

; (constant darkness) One female kept at /- C c'ommence_d : i @

ov1p051t1ng on the 75th day h“tr!r fertlllzatlon laylng

all its eggs by the 110th day. Slmllal‘ Q:sults Were 'reported .

o

under simi lar cénditionsé In contrast, a female' kept at’
9°C. commenccd 0v1pos1t1,ng on: the S6th day aftér fertl- - o
. ) . o e

-1\i,zz;t1on the:\vhole process belng completed h' approx1‘;nately L

/- u

85 days, (the éxa,ct t1me wis not determlned due - to ma11c1ous )
c A . v



Y

]
B

: but at 15°C only after 14

.

[

fl

Laboratory observatlons by Fllnt and Kostyrkc (1967)

showcd that at 20° C

\

ov1posit1on occurred after 7 - 14 days

22- days.,., ... = "¢ . R

It is qu1te obvious that the length of ov1p051tlon 15

diroctly.dcpendcnt on the_tomporature. In the fleld where.

-

B

4

/higher at 9°C.

! N . . ! - ‘ L - 13 - -
the -average soil tcmpcrutufﬁ\ls 9.4°C., oviposition is a.

1engthy process

the data of other workers 51ncc most obscrvatlons were

~

reportcd from fcmales of, unknown ages - «

R Y .
Comparlqonq cannot be accurately made with

. c, N

L)—-\_

The to¢al number o.£ cg&s dchblgcd by a single . femalc

rangcd from 522 - 554

JO

from 4 - 35(

the number of eggs laid da11y varying

1h15 number-is’ conqlderably hlgher than that

reportvd\by other workors (12 - 380 é&gs Nuttall, 1913

o

Murray and VeStJCnS

Tho cgg productlon Fy femalcs of I. urige at diffprenfv

4

0

251 - 359 eggs Fllnt and Kostyrkc, 1967, 193 - 425 eggs, '

1967).

\

temperatures. (constant darkncss) is illustratcd in-Fig. 22,

a

Tt was found-thot the uycrall diurnal productivity wa$

Between days 20 and 22 ¥ sevefé’tempexature

drop to -5°C. in: the 9° C 'onv1ronment caused a severe drop

effect of tcmperaturc on ov1p051t10n

-

~laying by the femalcsnun 6ﬁ*both cnv1ronmental condltlons
y Y,

’ln the egg productlon,'a furthqr 1nd1cat10n of the: serlous

-~

'The crratlc egg

of g layln& althbugh it appearq that 2 peaks ma& occur;’

one bctwcen days 8

L2 and the’ othcr betwcen days 18 - 22

*

- does JBt allow ene to draw deflnlte chnclusions about peaks—,
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,dcpcnding;on~thﬂ.teﬁbQnatyre{. Pcaks of ogg axlng have

o

been reported: in other spoc1cs (Arthur 1962) Groups of
10 cggs,.as 1a1d by a female kept at 9° C« wcre welghod ;" e
throuthout the qoursc of cgR laying.. The average egg
wéight on tho flTSt day' of egg laylng was 0. 060 mg. Thisqi
: :> | gradually 1ncrcased ureach1ng a peak of 0. 078 mg by the
| llth days after whlch time the welght slowly dccreased

_(o. 072 .on day 15 and- 0. 07] on day 17) Although no eggs

o

‘wete w01ihed after this time due to changcs in tempcrature
/I

v
a

"« as previously noted, 1t\appcar5 that-thc-wcaght would have,
: < - . v L . N :

'rcmaincd relatively cons'tant or decreased'vcry:slowly Until"

4 R

the termlnat}on of: the cgg laying'pcrlod "~ Similar results
were reportcd by Kltaoka and Yajlma (1958) for Boophzlus

microplus Cancstrlnl. ' e o o

’
=

v ¢

.G, Deyclopméht S g R " .

o

' - ¢

paper or. soil and subjected to various temﬁerature regimes.
At 3 - 4°C.,(approximétely'fhti.tbmpérhture in Eielﬁ) 8:egg§*
tS%]'hatched in 157 - 196idays, while . at 9°C., énlyt?'eggs .
(29) hatched in 181 dhys.- Eggs. hept at the above tempera-
hﬁ  tures.are still viable at the t1me of wrlthﬁ,'approx1mate1y

13 months after ov1p051t10n. Interestlngly,-eggs.only

-"hatchcd under moist qondltlons, All those under dry conditions

AN

'desiccéting within-1 - 2 wecks.. Murray and Vestjens (1967)

“reported that eggé hatched in dry to moist conditions but

\ ( 'l".

Eggs of knowrd age-were ,placed on moist or dry filter .
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o
.

‘mot 5uBMcrgcd in water, Nuttnll (1013) rcportcd that oggq

-
7

'-into nymphs in 79 - IOSIdny.

<

at 1ze¢., hatched in ‘84 - 129 dayc ° R

> .
‘ . - .. . ’
. . . \
A P c e . s
- .

-

The cnfiré devefopmcntal,proccss from-fériilization

Ly

ol the fcma]o to .the hntchrng of the cgg is complctcd

v

within 24’ - ?06 days (% - 89°C.) in thc lnboratory. blmilgrﬂ

rosults were rcportcd by }11nt and kostyrkc (1907)

N

In_ the 1aboratory, 4 K« mpletcly engor;cd 1nrvae moltcd

at Q°C. In Lontrqqf 7 partlally

cngorgcd nymphs thch woro rcmovod from a host hcforc

£ 4

repletion, moltod 1nto nymphe in¢ 80 'days at 9 C Although

"it is known that a cortaln h]ood volumc must be lmblbod PRI

o

3

- bcforb molting will, occur - (Balashov, 1368), it ig not known

.
-~

1

4

PR

whcthcr the extent of engorgemeng 1nf]uenLos ‘the duratlon
of thp molt. Murray and Vestjens (]967) reportod tha

cngorged }arvac moltcd dn 73 and 93 ays whlle Flint .and

e

Kostyxkc (1967) notcd that the molying perlod of. engorged . “}

larvac was 50 days‘_ Srncc thc temperatures were not reported

'1n thc above %tudlos,Endoquatevcomparisone cannot be madec.

- . 2
Ilkcw1qc,,comparlsons with the data af Nuttdll(lQ]S) would'-

~

be moanlnglgss since the data is” for pngorged larvae-of

S _
unknown ages. L B - a
N ' »

T

<

1n 71 -'145 da)s at 9°C (constant darkness) Murray and '{

VCStJCﬂS (1967) - reportcd that engorged hymphs moited into

adults in 61 - 101 days (no data -On temperature) wh11e_

. , .. o . .
. . » . o
. . . -
- ’
~ - .o -
n B . -
. . N
B p f ; -
¢
.

Five. engorged nymyhs molted 1nto adult males and females

E3

Y,
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A o -

Limnx‘andﬁhggtxrkc 1FW\7) reportcd the nymphal developmental.

. , 7per10d toubc an avcrage of 55 duys (no ddtd on tcmpcraturc)
tﬁ’ ’ 14
Jt thup rcstln& to nofc that 4 of the 5, en&or&cd nymphq

moltcd
s ®.

‘/;‘ with qut u:t1clc

: ) ?
xnt -mnlcs. Eig, 23-shows a ncw]x mplted female.

AR o Tn_sum,”thc wholc life cycle of Ixodes uriae can be . .~
A/d‘ L4 “
;/k/". y © completedd in the lnborutory in 407.~ 579 days (including

Jfeeding durnblon for dll Qtageﬁ) ~Thcse results nrc"éomcr'

~

-

. _( .
. what hlgher thnn thosc reported by Murray and Vcsthns S

-

(1967) but as thesc workers reported duta from stages of

e unknown a&c held at different tcmperaturcs no valid com-

e ‘ . . e >
- ‘parisons can e drnwn. ST o I ,

| ST o . . | : - . ..
.o z}h Life- cyL1e° - : o ST . ’ |
. ! ;‘ . b o - ©N

. Ipc llfe cycle of. Tzxodes uriae. in Newfoundland based
e1d anid ldbOratory data, is 1llustratcd in Flg. 24, .

e ‘upon

o
o

. . “Unfed qdulté may fced on seabirds from late May to late

AN

:~_‘ b Auéust, with maximum engorging -in late Junc'and edrly July..

Femaleg that have cngorged before tne_first weéklof July

L will'bvipositﬁduring that year,“the eggs-overwintcring with

larvac emerglng about tha end of May and,the first of June _
N T
of the f0110w1ng year., Pemalcs that ‘engorged after mid- July J.

Y

will overwinter in the engorged btate, ov1p051t1ng early

. : T . " e
’ ’ /' in the folfowing'year., A few of the larvae that emcrged in

i 2 ! thc’an ycar w111 feed and molt .into. nymphs that year, the‘

< ]

y . \nymphs overw1nter;ng in the unfed state. "The majority of

’
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larvae will feed and overwintdr, moltlng 1nto nynpph'’s . thc'“ oY

., following year.' In the ordﬁyeﬁT““The*vverwrntETjng—nymphsv*r*‘~‘-""
'.3 ,_"will betome-ac&iae and feed, the nymphs engorging be fore
mid-July meltlng to become adalts whlch overwintége in the
ﬁﬁ;unfed.statc.r Larvac that overw1ntored in the- cngerged
i&%state nolt into nymphs in late May and carly'lune. The
few-nymphs yhich feed prior o mid-July wiil let.into:
iwzw- | adults that .yecar; the adults evcrwintcring ih the dnfed
A _state. The majority of nymphs whlch cmerged that year
W111 fced after mid- July and overwinter in that statc : i
.the adults emerglng thc noxt year. N few'of the larvaé
) which cmerged early in the year w111 feed and molt 1nto

hd i . ’

f nymphs that year,|wh110 the maJorlty will Jdeed and- over-

W1nter in the engorged state. Thesc ncwly mo I,ted- nymphs ,
J) Lo ' . e ’ ‘ ) - \./{ -|..
will overwintgrﬁin the unfed state. In the spring of the

- o
-
.

4th year, adults which overwintered in “the unfed stage

'become dctive and nymphs which ovcrwin€5red'in the engorged
0N K
state molt 1nto adults, The nymphs whlch~overW1ntercd in

.y -

. the unfed state become actlve, those feedlng)beIOre mid-

July molt1ng into adults, the ofhers overw1nter1ng in the
H

engorged state and molting into adults early in the Sth ' f‘

~ °

year. Larvae which overw1ntered in the engorged state molt

" into nymphs, anfew of Wthh feed and molt 1nto adults that
year, wh11e the maJorlty feed and.overw1gter in the engorged

. ‘state moltlng 1nto adults in the sprlng of the Sth year..

"~ . Thus,- depending upon the mlcrocllmate and the avallabllxty
' . - . A -

e woerRlaNYy . J : . R
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of hdsﬁts, the life-cycle can be completed in 4 -// S yegrs,.

“time differed Irom those reportod abo/e The genctic -

with the majority of thb popﬁlqtioﬁ having aA//??ar Iife

. cycle. . i _ a N
o | S
" Flint. and Kostyrkc .(1967)Nikewise reported t'{l'e life™

cycle' of I. uriae to'be 4 - 5 ‘ycurs althofngh. the duration
A

a7
: and occmrcnce of ccrtaln stages durlng/51mllar perlods of

1solat10n of I, uriae 1n Russia and NowfoundlaBd may wcll

account for this discrepancy in results.’ |
~ . . . , "

. : . -/
‘. : Summary - .

1. ,The distribution of Ixodef urige depended upon the

/

- density of the nesting birds and/the type of substrate.'

{
2. All stages (except cggs) showed 51m11ar peaks of

/
act1v1ty in the nests W1th maxjimum act1v1ty occurr‘lng thc

last week of June and thc fir t week ofs July.. Newly molted,

males, nymphs and larvae wer}c recovered in August.,

fested "in 1973 than 197'2 due to

3. Uria aade was th refexred host of I. umae. F.
arctica was more hcav11y//n

the rcdmctlon m ‘numbers’ of 1mmature L. argentatus ai’ \hosts
/ : o S

"at that t1me. A , N W

. / / /L

o 4. The engorge,_ment tlmes for each stage show that

nymphs requirg the.least amount of time to cngorge, followed

L}

by larvae and femalcs. The percent feec_lihg S ss on

. 7. 4 . .
various*hosts-indicate that U. aalge and A4.°torda allow all

Y, . o - : . (
.

stages to successfully complete engorgement, while<others

. : ) . Q .
. H - :
.- . . V ,
. 9 N , ., to . N
\ .. . .
b ’ .o s . P .
- s
1

1 .
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) ' ) T . . ' 7 ”\.
permlt llttle succcss. ' ) ; - N hel
| - .

5. The feedlng sitcs o[ all the stages in thc labora-
_to/y indicate: that, when placed on the hcad of a host they'

prefer this aroa despite their preference for other areas on

<

hosts - in the field.. ) 1

‘6. Within 48 hours after attachment to a host, it was

found that the cement layer Had been secreted and feeding .
- }ﬁ' commenced. The pathological'rcaction of the host's
. . I d ’ A . : .

. 8kin was describfd.

7. .Percentafge: wc1ght 1ncrcclses of each stage after
engorgement indic te that larval welght ‘increases lcss

{

and nymphs Males were heavier than .

»

followed by fcmales

q

female_s and cggs heaxier than 1arvae.,
8. Observation’s n reproduction ind'i‘c‘atc mat;ingfis a

long ‘proccnss cxtencimg for an averaE‘é of 24,9 hours.

).111ated females \Jould nate agaln w1th‘ an“ unmated malc and a

"»\prcmous mate, in both cascs the mating being shorter. In

+ nature, it appearé that mating occurs by chance mcevting of
the sexes. Measurements of a spermatophor‘e are given.'

1.
9. OV1p051t10n commenced on the 75th day after fer-

!

t111,zat1on at 7°C. and the Sbth day at 9° C The rate ofo
. egg productlon depended upon the temperature, belhg hlgher

" at hlghor -temperaturcs. I:ggs lau_i on the flII‘St day of-

/v . . ‘ .
ovipositior; weighed less than those laid-on the 1lth day,

- after which time e)gg.weigh't slvo'.-wly decreased. Anl‘a.verage_
of 533 cggs were: laid per Eér‘r'xzi.lé. L - .
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" ¥ BODY WEIGHT (GM.) AND MALLOPHAGA INFESTATION
(UNITS) OF URIA LOMVIA
"Body Weight Mallophaga Body Weight Maliophaga
Infestation . ’ ", Infbstatiqn’
593 7 832 0
609 3 835 40
645 . 53 B40, 8
- 650 26 840 4
667 .16 852 ! 1-
673 64 g9 . | 7
© 683 26 872 . 1
712 .18 877 6
712 49 886 1
712 1 ‘887 64
727" 45 . 909 N, 1
- 728 12 912 (/ .5
729 - 20 922 o 3
1739 38 935 n 4
748 ‘51 ) 957 (1}
756 33 958 0
759 21 | 966 6
774, ~ 13 ~966. 4
782 3 972, v e 3
792 .55 979 0
795 S0 989 o1
797 (f 2 1017 5
803 \iooe 1018 0
- 813 '% 3 1034 2
8i6™ . | . 0 o “
%30'i 6 .
- 831 6 .
















