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an attempt to cccess the value of the small anount of

earlier work done on Malliophaga leads %o Some ney theories and
vhe questioning of earlier ones. The main experiments are con=
cerned with the orientaticn of the lice, their migr=tion to the

bird's head, and their wreaciions to temperature and 1i-ht.

pure red light was used successfully for the first time, and

this may have an important application in other studics.

Intrigued oy i.5. Shipley's statement, "Birds are nob

only birds but aviating zoological gardens", I was surprisc:

to find that the life hi lstories, relationships, and i portang

of bird paras

cstood. There. is much sy
of speceies and often the ropulations from closely relatcd 1+
are nol tvaxonomically separzble. Nenetheless one species o
may have from two to nine kinds of host-specific lice, and

re probably from 5C0-1,000 species of bird lice altogzetheor

o

3

CGreat Britain.

Mallophaga are commonly known as bird diecs, biting
cheving lice. They have chewing mandibles, in contrast wit:

Anoplura which have sucking mouthparts, and have been found

oy

mﬁomtyofbnﬂsmﬁ'mw*mmmﬂs,mmamtmah Since they

ot known to be carriers of disease they have not attracted

or economic attention. Ihc lallophagan of the dog, houever,

intermediate host of 2 tape-worm, and there is one record oo
louse acting as the intermediazte host of the roundworm Milar:

which infects swifts. It is rossible that Ornithosis viruse:

be spread by Mallophaga and may cause the rare epidemics of
o 3

cosis transmitted by parrots, sea~birds, pigeons and budgers
(Miles, 1950).
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out evidence gur, esus that M2llophaga evelve gt
prinitive hemimetabolous insect of the same stock &8 L 5CCC

(buo;-lice), in the late Triassic period. wince their eV

hae been determined by that of the bird host, Mallophsysa of
_pglafed hosis are therpelive Evolubtion has beel oW

because of the stabllity of the environment, and so may be

guide o the evolution of the hoste.

ixperiments conducted on Mallophaga using Kunn's cl ssi
seation (Fraenkel and Cuniz, 1940), were done mainly o e ks
the work of Stenran (1956) on Columbicola columba (pigeon wing

louge), see figs 1.2 and 1b.

The alternative chamber apparatus, £ig.2, similar o
Stenram's, was used 1in these experiments. This apparatus con=

sigts of two perspex tanice which are thermostatically coi roll

the approximate measuremants being 16 ins. long 6 ins. Wi g
oy (=10}
7 4ins. high. & smaller central compartment 1is made Lron the

two tanks, and is divided by a piece of asbestos which keel 2 Bl
tLenporatures separate., 1€ 1ice can move freely along a famth
which rests in a slot in the asbestos and are able to ueL\\)

4.

tenperature which they ?rcfer. Stenram used extremes oL 18796G and

359¢ and concluced W ofhe syeci_eﬁu are not at all influenced b3

tem;erature”. T used texneratures of 36.5 C = 45 ¢ and =

4 = =11 VO Y TR

migration occurred srun tae higher to the lower temy

night. Experiments are ~1ot viable with tempera atures much below
359C as chill coma sets in. Martin (1934 n./) at 4,? SETS
ioviposition occurred infrequentlyess and the resulting myraphs
dicd within a few deys after hatching". Concl (1952) determin

the auto-selected tenperatures to be 36° - 37°C.

2. Resctions 1o light.

A1l living specics examined were negatively photo~tazxic .
only Zarber (192 1) found no reaction. The following results wore
obtained using a typatient 25 red filteri=
(1) with a spot lemp - 1O reaction,

(1i) with microscope sub-stage 1ight - no reaction,
{iii) with the temper: ture chamber, both chambers setb at 36.5%C =
the lice passed from the 11luminated part to the Viratten' Liltor-

shaded part.



The use of this red filter may be important hecaur-, (

“any detailed study of the living insect under tha micic

} o 1.

been made most difficult due to irritation from light, (i

roogbing birds appezr Lo Lo unaffected by red 1ig

it possible to determine whether the distribution of iice «f ni
differs from that during the day, and (iii) micwrophobogray'y of
living specimens can be carried out without disturbing then.

The lice react in a heghly specialiged and very ro “ric

way, their movements being dependent upon the structure of the

featiher. I agree with Stenram's division of their orieatalion

into three reactions: (i) almost without exception i

bodies parallel to the rami, (ii) they direct their heads towar
tie shaft, and (iii) if they are irritated they will migrvate %o

the basal part of the feather, running sideways and keseping tae
bodies parallel to the rami. In fact most of the lice are [owx
in this basal area.

”’1'\

Stenram (1956 p. 1%1) says "Feathers have a polarity mor-
phologically orchemieai s . A simpler explanation mizat be oha
lice prefer the thicker, more rigid part of the feather which ic

nezr the shaft.

When a feather is plunged into =lcohol, apex downwsris,
the lice turn faecing the ayjex, their heads towards the shaft
(figs 3a, 3b.) The result is the same when the feather is rut
in base downwards, when other fixatives and anaesthetics are usec

and when mult:=parasitism with mites occurs. At first I

the vanes contracted on immersion into the aleohol, squeezing tic
lice and making them turn. DBut this did not explain why they
always turned in the same direction.
Stenram (p.187) refers to the "reaction to airstreams...
the specimens force themselves down between the barbs so that onl:-
one lateral margin is visible in the vane... evidently more prot-
ected against hard conditions during flight... no risk cf their
falling off. It is more likely that they will be damaged by
desication". I recently cbserved that if a bright light is sud-
denly shone on the feathor, the lice turn in the same direction,
This occurs in natural conditions when a bird is preening or strei-

ching out before flight.



+hen the feathers are raffied upwards in preening or in th

the lice would be dislodged if they attempted to move to

of the feather or to turn with the dorsal side facing the ape:
‘his dorsal side-cannot be bent upwards: only in facing the obi.c»

way can the lice bend with tlie baris and so not become dislod atts

4o Migration to the hea

Various theories have been proposed to explain this
‘nown phenomenon. Eichler (1937 und 1952) suggests that the lice,
in the same way as several obther insects, climb upwards when i-vis
and the practice of holding a shot bird by the head encourage: bhi
movement. decording to another, the lice may need liguid whicl is
Lfound around the eye. stenran (p. 1€7) says that since all
quills arc directed towards tie | nead, falling together when thc
tonus ceased, the lice's reaction to move to the base of the chvlals

will have them eventually arrive at thc head.

“tenram may be parsisl
reacted irrespective of the | , . : ille
igeon was skinned znd the whole | : % g teal troy
snd placed inside an ineu ten : '
humidity of 95% {“,vlum Ly, 1 ha
Citiong on *“lelhhul ' ¢
“fber- 24 -hours-addof
large pizoon head 1ouoe, iy
{ uCOVOll’ small pegeon head lous
columbae (Linn, pizeon win ;Odoe, *fig
1e birds head to the other cnd of the tray.

=lc3s! “eﬂt under gi

Then lice were plgac; on several feathers taken

Lok Whiee

Tin and bhese were Placed near the skin at one end of tie tra

. -t

~ter 24 hours the lice had moved off the feathers to t o othe

of tiae tray. It would seem that early putrefaction or erive

wuse the movement of the lice and suggest a phobotaxis ratie:

thermotaxis.,

leferring to white pigeons, Stenram (p. 171) states -
taey are "more heavily infected with Mallophaga than others. us .,
seem to be less resistant %o infestation, probably owing o a

veaker constitution... tiey are alsc more difi ficult to rear" n

B ALS

ottinghamshire my own findin- gs differ from the above. I made

ectvimates of lice populations using the code system of Harsihar-cr

and Ralfenberger (1961) on two separate occasions at diffsrent

A

igeon lofts.



At each time three white and three coloured bhirds were

s

pigeon breeders were guestioned as to whether white pige

more difficult to rear than coloured, ia no case has any

been noted.
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the suggestion that lice may not be affected b
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