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The Mallophags as an Aid 10 the Classification of Birds with
Special Reference to the Sirueture of Feathers

Tharesa Clay
Hrisich Musson {Natursl Hiswry), Landsn

Introduction

The ohject of this lecture is to bring fo the atice of arnithalogiss bath
the uwse of the general principle that the phylogenetic relotionships of the
Mallophaga refleck thase of their hosis and the limitstions of the spplicstion
of this rule; and forther fo disewss some of the problems with which the
parasitologisl ks faced-—problesss which can be solved only by the ormithol-
agist.

Evolution aml present distribution of the Mallaphoge

The present distribastion and host relationships of the Mallophags sopgest
that the evalition of this group must have laken place on cevtain lines (see
Clay, 1949) resulting in related groups of birds being parasitized by eelated
species of Mallophago, The exceptions to this general rule can be explained
by discontinwous distribwtion, secondary infestotions, and porallel aped con-
vergent evolulion | Hopking, 1942 Clay, 194%).

The rele of cerialn envirommental factors in the evolution smd
disaribution of the Mallophags

The environment of the Mallophaga is fopmed by the external charscters
of the hody af the bird and, hence, the evolstion of the Mallophags has been
influenced by certain superficial charscters of the hosts irrespestive of whether
lnese are of phylegenetic impertance. The following are some general
reactions, found throughoot the Mallophage, 1o cerain charnetess of their
environimend.

L. Size. Harrison (1915 86) was the first to point oot that in a genos
of Mallophaga distributed over a number of nesrly relafed birds, the size
of the parssiie it roughly proportional o the size of the host. This principhe
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Fig. 1. Examples of the geieeral relatinn in sive befuween haal gpecies and parsdile spacie. I:I'_'lll-
calabd Bram the mean af the lengths of wings of hasls and breadih al headi off parneite) Bl
parmite speeiest a-b, Soemundisosie spp. -t Compenaioba spp.y e-h, Juodrassps g i-).
Cardeieep sgp. A-J hont apeciet.

has o wide applicstion throughout the Ischnoeern and some examples are
shoon im figure 1. Although jn these cases there is litlle or no aeerlap in
epsureinents between the Two Mallophsgs species, in other cases the
means of the messurements may be disiinet, bul there & o wverkap in the
range of measuremends (fig. 2), or the dillerence i megsurements mayx b
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Fig. 2, [Hiferesces. in size of male and female parasite (5 i v} in 1o size
af host, K, S oldifrans, Be Sferng Birunse, C Sterna samdnicracis,

shown in ene sex only (g 2). Thus, measurements showing this correla-
tion between size of host and parasite need careful onalysis. It is not possible,
therefare, to do mors than make seme suggesfions of its couse: Size of
parts of the feathers: Little seems to be known about the size of paris
ol the feathers in nearly related hirds, Remsch (19245 has shown that the
larger races of o species hove a greater number of larger cells in the feathers
than the smaller races of the same species, which presumably woold mean
an fnerease in the size of individual parts of the feather sueh as the barbules.
Size of the barbules, as the latler are eaten by the Mallophags, might dicecily
aiiect the skze of certain structures used in feeding, the increased or decreassd
size of which would be reflected in the size of the whole animal. The dil-
ficuliies in secepling this theory i that the presumed optinom size sp-
pears to be diflerent for males and fomales, and the range of size in some
gpecies seems rather large. Temperature of the body of the hosi:
Wetmwire (1922) hos shown that larger birds in general have lower lem-
peratwres; il this is trae for related species of hirds, the occurrence of the
14 = saesse
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Table 1. The distribatien of the “Clegiia® greap (+ § o Fhib us o Lhe anid
the Passerilonmes, When no dpeckes of Phifopdrus kas heen wren Proms o family, this famiy
ja nmilled Iroes Ube Tisk,

b vibdar. " | Carvidar. | | Sbwncicapadae. | [
Frrmiasiidue. 4 Paradbridue. | # | Fruncllidae. [
Colhugides, 4 | Priarii it | i Asdacilisac. | :
Tysunnidae, i Tiimalbdie, | I Aombycillidis. i
[ LE + Pyenusetides, |+ lanusfoe. i
Aldinka. i | Cincidae b+ i Mettanadidas. | ¥
Hirusdinida:, . | Mimidse. : Diicaeldm. Pt
Campephagalae. + 1 Turdidas, i i PMooeulae. i
Dicrurkdac. ! Saludac. | P Eleridas, l i
dhrialidas. | Wegulidas. i | Frmgiliedae, | |

larger parasite on the larger host might be explaimed by Bergemann's I_ur_

the larger species being found in the colder climate. Whether there &, in
faet, & significant lemperature difference between say Colivnba palumbus and
. penss must wail for furiher work on (he subject of bisds' temperatures.

9 Colour. It is well established that, In many cases, theres is o direct
porrelnfion between eolour of the plumage of the host and colour of the
Mallophaga speeies (Eichler, 19346; Cloy, 1841k 33}

1. Texture of Fenthers., There is somé evidence that heavy sclero
tization and sculpturing of the surface in certain Mallophaga I8 paused 1_:-_':
irideseent feathers {see Lagopoecus from Lophophoros impegenss, Goaio-
coles from L. impegors and Tragopan saiyeo: genera of Mallophaga Euu.r.!d
on the irklescent members of the Paradiseidoe). Feather texture may in
some esses be responsible for the development of similar marphological
characiers of the head in & number of spocies belonging to the same genas
parasilizing net closely reloted hosts. Table 1 gives the dlll'l-'-!lﬂ.l.llul‘l of 1.h|:
“Clogiella™ prowp® of Philopleras; il is obvious that the fomilies so parasit-
ized do mot forms & natural taxonomie groap, and il seems likely that they
have some common feature in the structure of their feathers {some at Jeast
show iriliseence of the feaihers) which has resulied in moedifcations of
thelr parasites on similar liné.

Feather sbraciure

Chandier (1916) has shown thai the details of the struclure ol eertain
paris of the feathers can be used in taxonomy. The down barbales espe-

i This greup of specles Sllers from the pesl of Uhe genus Philapleras in ootz charscters af
iha Wesd, bul g these chiracbers have bly axisen indepenstently |0 the species found on
mnmhﬂ:ﬂlﬂmlﬂ—lnﬂpﬁ]ﬂﬂﬂﬂqlkmﬂmnmum
45 @ pEnEk
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cially show medilications and he stotes ZE87) i is frequently possible by
menng of the down alone to fdentify the group o which a hird helongs,™
Chandler has sleo discussed the relationships of the elass Aves using this
one charscler of the minwte siractore of the festhers, sdmilting of course
thot no clossification esn be based on one charscter, bul suggeding that it
shiould be taken inlo sccount and may belp to bridge the gaps lofl by olher
compoarative studies. It is of interest thst some of Chandler's sogsesbed
wllerations im the vdually sccepled clazsificalion of the closs aee sppocbed
by evidence from the distribution of the Mallophaga., Are there, howewer,
canses, other than relationship between the hosts, which might be respon-
sible for the Mallphaga reflecting this simolarity belween the feather strue-
ture of their hosis?

Relationship between the genera of Mallophaga. It is obvious that
unless the relationships hetween the genern of Mallophaga themselves are
corvectly evaluated any deductions of host relntionships will be invalidated.
The most important poing to be emphasized is that in the largest super-
family of the Mallophaga (the lschooeesa ), canlaining over & hundred genera,
mast of the genera are basically similar in both their externol and intermal
morphology, and that there are many groups {sav subfamilies) in which
the genera are distinguished from each other by very minor characters,
Some of these subfamilles, for example the Degeeriellivae, have o wide
distribution throughout the class Aves, and furiher, probably formed the
ancestral stocks giving rise to many genera, the affinities of which are now
obscure. It is for this resson that anly o a fen coses does the disiribotion of
ihe Mallophngs throw any lght on the relslicnchips Belween orders of birds
a5 pow recognised. It seems proboble that no great divergence ook place in
the lechnoceran Malloghapa until after the stocks giving rise bo many of [he
miiern avian orders had separaled, possibly becaose until then there was
no great divergence in featlher dractore. In moany eases such ancestral avian
stocks seem to have been parasiticed by only one Ischnoceran penas—it being
pure chanee which of the few geners on the porent svisn stock happened
t¢ be on that part of the population which was isolated and uliimately gave
rise lo the order as mow known. This single Mallophagan stock diverged
imto several genera and flled the different ecological niches on the body
of the bird; this has resulted in sll such genera on one order heing mare
closely related to each other than o thase on any other order. The Mal-
lophaga of the Psittaciformes are probably an ezample of such a case.

We can now consider whal might have happened o such an ancestral
Mallophagan sinck isolated om a group of bosts snd subjected throughout a
lomg eca of timie §o (he diferent environments found on e bodies of the hists:
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a. Cessation of Evolutipn. The pelisitive tvpe of Mallophagan hend
hns a eomplete line of thickening (marginal band) roand the antedor mar-
gin {ihe so-ralled ciroomiasciate hesd) ond the thickening (veniral band)
supparting the palvinus (a strectuee of great importance in feeding) is com-
pleie. Sperinlization has taken place by the intervuption of these hamis of
thickening. 1t woubldl seem (hal these modifications are advaniageous to
the parasites omn the majority of bird orders as there are only four host
groups on which the parasite gencrn wilh unmodified heads are dominant.
These are the Sphenisciformes, the Tinamiformes, the Galli and the Co
lumbae; 1he last three groups also hove other parasite genern with modified
heads. The Pracellariifornes have one genus {Episbates) in which the head
Is searcely modified, bot all the other geneea on this order. and all other
known genera from the rest of the Aves have Ischnoceran genera in which
the head is in someway modified sven if it & only the median inlesro plion
af the ventral band., Chandler has shown that the Tinamiformes, Galli
and Columbae {parasitized by Mallophaga with the more primitive heads)
all have a similar type of down with a very typleal structure.  Without
diseussing whether this foct denobes a relationship between the Tinomi-
formes, Galli and Columbae, it maoy prove that the primitive type of head
i hest suifed ta this feather structure and ihos has a selective valug which
has prevenicd the modifications found in genera on ather hos orders.
Further evidense that this may be true is given by the Mallophaga of other
hird groups: Chandler (19162 347) ahows that the down of ihe Rhamphos-
lidae is somewhat similar bo that of the former thres groups of hirds, and
it i theeefore of interest that (he head louse of this family (Austrophilapteres)
i umusual in hoving the preantennal region oot greatly modified. Chandler
alse shows that birds belonging to the Coraciidae, Trogoniformes, Moma-
thdae, Meropidae and Upnpidae show affinities in the structure of (e feath-
crs of the back in hoth the Cuculiformes andi seme of the Galliformes, aml
he alse shows (1916: 3777 thot some of the Faleonoiden show a feathers
straciure aimilar o the Galli, although he does not suggest that this latter
cnse indieates pelationship. In all these bird groups, with the excepion of
the Momidag snd Meropidas, the dominant genera of bady lice show the
cireumiasciole head. Thus, il the strociore of the feathers favours the re-
tention of the more primitive fype of head, the geners concerned, because
of the simularite of the vest of their morphology, will appear to be more
closely velated fo exch other than ko Lthose in which the head has become
specialized, passibly in response to a different feather struciure. This may
he cne of the caises of erroncous deductions of bost relationships from
those of their parasites.
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b. Parallel Evolotion, Alternatively to the cessation of evolution das
to the simularity of feather structure, evolulion of the members of one
subfamily (with a wide distribution) mav have laken place on parailel
fings in response to the same feather strocture faee Clay, 1940). Thos, two
not elosely related groups of birds with simalarity in the structure of their
feathers (not demsling relotionship) might have apparently elosely related
Mallophaga,

€, Divergent Evolution. Some members of a bost growp might slaow
divergenes, in feather structore, of v great phvlegenetic imparianes, which
might ke responsible for modifieations in the morphology of the louse pop-
ulations. The latier would then sppear not 0 be closely related to Hhie
populations on related host groups. Hence, a geoup of hirds with a Mal-
luphagan fnuna which doe nol appear o b relabed to any olher does not
necessarily mean thol the hosls cocupy sn molabed posilion in the class
Aves; there are several groups, for exomple the Caprimulgiformes, Alee-
dinidlae, Coliiformes and Apodi. where the Mallophaga give no clue lo the
affinities of their hosts.

Comelasions

The arguments for and against the use of the distribution of the 3al-

lophaga as an aid to the clossification of birds can be summed up as fol-
lawss

Argumemns in favour

1. Thal in the greal mapority of cases the principle that s Mollophsgs
of related hosts are themselves related is tree, and that it & possible to =l
feam the Mallophaga to what order a hird belongs. Hence, the distribution
of the Mallophags shonld carry a considerable amounnt of welght in those
coses where the ornithologist is in deubt aver the correct svsbemalic po-
sitiom of & [ied.

2. In most cases where a bird has oo apparently onomabous Mallophagan
fauna, there is found o be & dilference of opinion over its correct systematic
position, and in these eages the evidence from the Mallophaga usually sup-
parl ong of the opinions as in the relatbonship of the hird in guestion ad-
vanced hy the ornillhilogisis.

Argumeénls ngainst

. A great many of the geners of Mallophaga apparently confined to one
group of related hosis, scinally belong io subfamilies with a wile disribu-
tion throughoot the class Awes, the differencrs bitween them being due,
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post probably, partly to feather structure and partly to the time they have
been isoloied. Hosls with similar feather struciure (iF this does not slenate
relstionship) might he parasiticed by Mallophage appearing to be related
o each oiher heeause they had retsined the primilive form of head or
evnlved on parallel lines. Again, hoats which had developed diverss charac-
bers in Uheir fenther struelure mighl be porasitized by sherrani furms of
Mallophaps.

4. Hosts with similar fenther structure (if this does not denobe relation-
shipi might be parasitized by related slallophags because secondory in-
festotinn had ixken place, this being mode possibbe by e simuberity of the
envirenment—feather struciure probably being one of the fsctors limiting
the establishment of host specific species on a new hast

3. A genus of Mallophaga may show & discontinuous distribution eilher
because i has hecome exlinct on certain bird groups, or it may have been
accidentally climimated becsnse it happened to be ahscnl on the pupulation
which gave rise to a new bird group, These cases of the discontinous dis-
tribution of once widely distribwted genera will give a [alse idea of rela-
tlamships between hosts.

These remarks on ihe influence of Tenlher struciare on the evolution of
the Mallophaga must be of a tentative nature a5 too liltle is known bath
ghount the Mallophaga and the minute feather structure of many birds. It
can he said, howewver, that although some cases of simularity betwesn the
Mallophags species may be tracealde b simularity of feather slfactore 2
study of Chandler’s resulis will show that there are many exceptiona: [or
example, the simularity of the dawn of the divers {Gaviiformes sena Wel-
meore, 15940 and penguins is mot reflected by the Mallophagan parasiies;
nat §4 the simularity of the down of Furypyge lo cerlain Ardese, In the
majarity of cases where the evidence from the Mallophaga support Chandler’s
pmendations o the usnally accepted classification of the Aves, there is also
supporting tvidence from ofher anatomical features of the hird—presusmp-
five evidenee that the Mallophaga are showing phylogenetic relatipnehips
nat adaptatiens to 8 simular feature of the environment.

Descussiom:

. Kramer asked if irnnsplantation of Mallvphaga from ane hos? to another
has heen trigd. This would be very important in erder o prove or disprove
the possibility of secondary infestation.

T.Clay: Few cxperiments of keeping Mallophaga on the feathers ol sirange
hasts have been cartded out, Except in the ease of related hosts such

P S
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a2 chickens and guinea fowls the Mallophagn have died and been anable
e breed.

R Meinerizhagen: The young cuckoo has no contact with its parents and
therefore is not infesied with cuckao-Mallophaga during the first few months
of its life, But young cuckoos are often infested with Mallophaga from its
fuater parents and from sir-borme infestation by Hippobascid Dies. BGut in
o eave have (hese strapplers been found on adult cuckoas, tending ko show
that natural siraggling aod successfull scclimatisation is a rare exceplion.

W. Tapp: Where there have been suceessfull experimental transfer of Mal-
luphaga, have there been any changes in furm comparalle o those which
are alltzed 1o have been peoduoced by tranzfer of Pedicaline from head to
hady and vice versa?

T. Clay: Too litle Is known about this subject to give an adeguats
AMEWET,
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