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INTRODUCTION

The classification of the Amblyceron
Mallophaga has been in a chaos for a long
time. The original genera Menopon Nitzsch
and Colpocephalum Nitzsch contained an
extremely large number of diverse forms,
merely huddled together on trivial super-
ficial resemblance, which later on turned
out to be of family significance only. During
recent years these unwieldy and complex
assemblages have been split up into several
groups and sub-groups, expressing Pseudo-
relationships based on morphological re-
semblances and host. As has been pointed
out in an extremely valuable article by Clay
(1947), the classification where deduction of
the relationships of hosts are made from
those of the parasites, leads to erroneous
conclusions. In  Amblyceron Mallophaga,
where adaptation to the host is less close
than in Isehnocera and where genera have
wider distribution, such  classification
tends to be misleading.

The need for detailed investigations of
the internal and other external structures of
various forms of Mallophaga, to establish
natural phylogenitic relatiorship was suggest-
ed by all the previous workers. “It is im-
possible to lay down any hard and fast rules
as to what should be considered generic
characters, because what may be generic
character. in one family may not be generic
character in another.” (Bedford, 1939). It
is further stated, that some of the diagnostic
characters so far used are merely of secondary
importance, for . instance
sclerite’ and ‘“‘Gasiric teeth’’ are of no
generic significance. Clay (1947} said “no
one character ¢an be treated as comstant,
but each must be considered in the context

" “Oesophageal

of the genus in question. Therefore, to
settle the important question of the best
combination. of characters for the classi-
fication, the workers are required to take
various anatomical characters into con-

sideration.” Eichler (1941) attempted to
re-classify all the known genera of the
Phthiraptera (Mallophaga and Anoplura)

In the case of Menoponidae, at least, his
classification seems to bear little relaticnship
to the facts (Clay, 1947).

Clay (1947) did not make any attempt
to re-classify the family. It was felt by her,
that further material and more study
including that of the internal anatomy are
needed before it is possible to decide which
characters  show relationships between
Mallophaga genera. Characters of recent
adaptations are necessary to be known.
These can be recognised where species on
one hast, although belonging to separate
genera, have certain characters in common.
Degree of development of the crop-teeth
and pigmentation, thickness and surface
texture of the sclerctised aréas are im-
portant examples.

Now-a-days, it is fully realized that it
is impossible to construct an adequate
classification of Mallophaga unless every
bit of information obtairable on internal cr
external anatomy is made use of. The
morphological characters used for classi-
fication by Clay (1947) fall into the following
three categories :—

I. Relatively constant characters, most
useful for generic establishment ;—

(1) Lateral areas of the head includ-
ing the antennary {cssae and
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the latero-dorsal margin ; there
may, however, be some varia-
tion in the form of the pre.ocular
slit or notch.

(2) The form of the antennae, appear
to be constant; but one
artefact should be noted, that
is the inversion in some -speci-
mens of the distal end of the
terminal segment to form a
cup in which lie the terminal

spines.
(3y The presence or absecnce of
ventral sclerotised, recurrent

spinous processes near the base
of the palpi.

(4) The form of the gular and
prosternal plates.

(5) The number of setae on proster-
num (variable in some genera),

and
(6) The presence or absence of
femoral or sternal combs.
I1. Characters not  caonstant  throughout

@ genus.

(1) The form and position of femoral
and sternal brushes of setae are
usually good generic characters,
but in some speciniens of a

genus the brushes may be
completely absent.
femoral combs, usually

(z) Thz
constant characters, are absent
in some sp.cies. :

III. Characters rarely seen  generically
constant.
(1) Shape of prothorax and its

breadth in relation to those of
the head.

(2) Degree of development of the
hypopharyngial  sclerite  or
lyriform organ (Bedford, 1939).
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(3} Numbcr and arrangement of the
tergal setae.

(4) The presence or absence of
internal thickenirg.

(5) Sexual  dimorphism of the
abdomen.

(6) Male genital armature may be
so constant for a genus that
they are not even of specific
importance and may also be of
same type in different genera
or vary considerably within the
genera (Bedford, 1939).

(7) Characters of the anus . and
genital region of the female may
be similar in different genera.
But in some genera seem te
show good generic character,
in other cases they are variable
with the genus.

(8) Gastric teeth are probably al-
ways present but differ in
degree of development (Fcrris

1932).

Observations on the Amblyceron Mallo-.
phaga have revealed a diversity of structure
with regard to antenna. The commonest -
form of the antenna is a clubbed or capitate
mobile structure. Almost all the members
of  Amblyceron Mallophaga possess 4-seg-

mented antenna. In those few, which
have 35-segmented antenna, the ultimate
article becomes divided into two. These

appendages have been frequently used to
clear up many of the disputed points in the
classification of the Amblyceron M allophaga.
Mjoberg (1910), Clay (1947) made extensive
studies of the antenna of tne European forms.
Clay (1947) used antennal characters, in
combination  with other  anatomical
characters for separating some (31 out of 50)
of the important genera of Menoponidae viz.,

Amyrsiden Ewing, 1927; Ardeiphilus Bedford,
1939; Bonomiella Conci, 1942; Bucerophagus
Bedford,  1929; Chapinia Ewing, 1927;
Czcomﬁlnlus Bedford, 1939; Clayia Hopkins,
1941;  Colpocephalum  Nitzsch,  1818;
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Cuculiphilus Uchida, 1926; Dicteisia Keler,
1938; Eucolpocephalum Bedford, 1930;
Gruim=nopon C & M. 1941; Heleonomus Ferris,
1916; Hoazinzus Guimaraes, 1940; Hohors-
tiells Eichler, 1940; Kurodaia Uchida, 1926;
Menacanthus  Neumann, 1912;  Menopon
Nitzsch, 1818; Necmenopon Bedford, 1920;
Nusmidizala  Ewing, 1927,  Piagetiella
Neumann, Iqo6; Plegadiphilus Bedford,
1939; Psittacomenopon  Bedford, 1930;
Somaphantus Paine,  1914;  T7inoton
Nitzsch, 1818; Twracoeca Thompson, 1938
and New Gencra A,CD,EJF, Clay, 1947,
She has given thirteen figures of antennae.
The present paper is contribution to this
kaowledge.

Antennae of twclve gepera of the Ambly-
ceron Mallophaga in the author’s collection
(including seven genera rot given ir the atove
list) were studied in detail. Indian species
in hand showed a considerable deviation with
regard to form of antennal segments. In
the light of these observatiors, it was
endeavoured to make use of antennae  alone
for splitting up all the gencra. A tentative
table to be useful in recognisirg these genera
is given. It is obvious that the classificaticn
of the family will need drastic revision, when
based on the morphological characters of the
adults including the structure of its antenna.
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The drawings included were prepared
with the help of Camera lucida. It is
the purpose here to show the characters
of different antennal segmerts mentioned
in the text the magnification and chaetotaxy
have, therefore, been omitted without
comments.

Description of Antennae.

. In  Amblyceron Mallophaga  infesting
birds, the antennae are shert, clavate or
capitate usually concealed in longitudinal,
ventrally situated excavations, partially
or completely covered by the Jateral expan-
sions of head; or slightly prejecting outwards
beyor.d the border of the head; or are
situated in  ventrally open  capsules,
which are sometimes bulbous and constitute
conspicuous lateral swellings on the head.
As a rule, the antennae are cgomposed of four
segments except in a few species, e.g.,
Bucerophagus sp.,  Colimenopon rocolius
(Bedford), Cuculiphilus fasciatus (Scopoli),
Eucolpocephalum robustum Bedford, Grui-
menopon longum (Giebel), Menapon pallidum
Nitzsch Meromenopon meropis "Clay and
Meinertzhagen, Odoriphilus phoentculs
Clay and Meinertzhagan, in which they are
five segmented. The first segment, scape,
is usually vimple in form and mostly sub-
pyriform or subclavate throughout the
group. Segment II, pedicel, 1is narrow
basally and swo.len apically, in some
groups, however, it is produced on the
outer margin to varying degrees. Segment
III bell-shaped, wnarrow, perndunculate
basally and enormously flattened anteriorly
to accommodate segment IV, which is globu-
lar or clongate. The articles are furnished
with small hairs, the clearly visible hairs
are only shown in the figures. A detailed
comparative study of the different genera
available to me, is given below.

1. Laemobothrion -Nitzscly (text-fig. 1). I
have examined the antennae of Laemoboth-
rion titan (Piaget) from the Common Pariah
Kite (Milvus migrans govinda Sykes),
Laemobothrion sp. from the Himalayan
Griffon Vulture (Gyps “Himalayensis Hume)
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—text-fig. I, and Laemobothrion tinnunculi
(Linn.) from Lagger Falcen (Faléo jugger
Gray). In all these forms segment I is
pyriform, broader apically. Segment II is
obliquely pyriform, rather squat, apical
margin slightly produced outwardly to one
side, it is inserted sub-apically on one side
of segment I. Segment III is obliquely
bell-shaped, (more or less of a truncated
fig.), narrow basally and abruptly diverging
apically to accomodate the globose, segment
IV. The visible hairs are disposed of as
shown in figure I.

2. Trinotow Nitzsch (text-fig. 7).—The
antennae of Trinoton guerquedulae (Linm.),
from the Common Teal [Nettion c¢. erecca
(Linn.)] and the Dun Bird [Nyroca f. ferina
(Linn.)], Trimoton sp., from the Ruddy
Sheldrake [Casarca ferruginea (Pallas)]—
text-fig. 7, and the Himalayan Whistling

Thrush  (Myophonus  coeruleus teminckii
Vigors : certainly a straggler)  were
examined. In all the specimens, segment

I' .is- smallest, somewhat broader basally
thap apically. Segment II obliquely pyri-
form, -latero-apical margin enormously pro-
duced outwardly on one side. It neatly
sits on the apex of segment I. Clay 1947
has pointed out that I and II segments of
antenna are with distal anterior expansion.
Segement IIT bell-shaped, gradually taper-
ing towards the base, inserted on one side of
segment II. Segment IV obliquely globose,
truncate subapically, neatly resting on
segment III. The chaetotaxy is as shown in
figure 7. Clay (1947) figured antenna of
T. querquedulac.

3. Menacanthus Neumann (text fig. 13).—
The author had the opportunity of examining
the antennae of Menacanthus safedgal Ansari
from the White-cheeked Bulbul [Molpastes
I leucogenys (Gray)], Menacanthus dudiy-
alatore Ansari from the Indian Grey Shrike
[Lanius excubitor lahtora (Sykes)], Mena-
canthus gulabimaina Abpsari from the Rose
coloured Starling (Pastor roseus Linn.)—
text-fig. 13, and Menacanthus himalayicus
Ansari from the Himalayan Starling
(Sturnus wvulgaris humisi  (Brooks), Mena-
canthus spiniferym. (Piaget) from the Common
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Myna (Acridotheres . tristis Linn.), Mena-
canthus gquadrifasciatum (Plaget) from the
Indian Houss Sparrow (Passer domesticus
indicus Jard. and Selby.) and Menacanthus
sp. from the Indian Yellow-throated sparrow
[Gymmoris x. xanthocollis (Burt.)] Segment
I is transverse, small, squat, very slightly
convex dorsally and concave ventrally,
serving as a pedestal for the next segment.
Segment II 1s pear-shaped with its apical
margin minutely produced (to varying
degrees)to ore side, and bulging slightly
on the other. Clay 1947, stated that
distal anterior angle cf 1I antennalscgment
not prolonged. Segment IIT bell-shaped,
pedunculate basally and regularly diverging
towards the apex, basal stalk tucked in
sub-medianly on the apex, of segment II.
Segment IV elongate, irregularly cylindrical
with sub-apical groove furnished with minute
hairs. The distributionn of visible hairs is
as shown in the figure 13.

4. Neumannia Uchida (Uchida Ewing) (text-
fig. 6). The antennae of Uchida abdominalis
indicus Ansari from the Gray Quail [Colurnix
¢. coturnix (Linn)|—text fig. 6, Uchida kalatitar
Ansari from the Indian Black Partridge
(Francolinus f. asia Borap.) and Uchida
sp. from the Himalayan Griffon (Gyps
himalayansis Hume : probably a straggler
from gallinaceous bird) were examined. In
these examples the segment I is small as in
the preceding group, segment II is irregularly
pyriform with narrow base which is
inserted apically in segment I; apical
margin produced to one side, tendency of
going beyond the apex. Segment III
ventricose at the apex and stalked, inserted
apically in the middle of segment II. Seg-
ment IV broadly ovate, sub-apically ex-
cavated and wcll-lodged in the preceding
segment. Chaetotaxy as shown in the figure.

5. Menopon Nitzsch (text-fig. 2).—Menopon
meinertzhagen,  Clay from the Common
Peacock (Pave cristatus Linn.), Menopon

-gallinae Linn.) from the Common Domestic

Hen (Gallus gollus  domesticus (Linn.)—
text-fig. 2, and Menopon interpositus Ansari
from the Northerr Grey Partridge (Framco-
linus Z’;ondiaerianus interpositus Hart,)
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wete available for examination. In these
forms segment I is squat, small segment ;
segment II is of simple form not protruded
on any side as in other forms. Segment 1081
is calyciform, driven in the preceding seg-
meat. Sigmeat IV cylinderical wrinkled,
(the cylinder may be squat or elongate).
The distribution of hairs is as shown in
figir: 2. Clay (1947) stated “ant.nnae with
all segments narrow  and clongate,” and
figuted antenna of Menopon gallinae (Linn.)

6. Actornithophilus Ferris (text fig. 5).
The antennae of Actornithophilus trilobatus
(Giebsl) were examined from the Litile Stilt
Erolia m. minuta (Leis.) and Actornithophilus
affine (Nitzsch) from the Black-winged stilt
[Himantopus . himantopus (Linr.)] and the
Green Sand-piper (Tringa ochrophus Linn.)—
text-fig. 5. Segment I is quadrate and placed
over it is calyciform scgment IT which is
narrow at the base and uniformly spread
out at the apex. Segment IIT is of the
shape of an ice-cream cup, the padestal of
which is driven sub-apically or apically in
segment IT. Segment IV is broadly thimble-
shaped, with excavated top, which is

furnished with hairs. The hairs are dis-.

tributed as in figure 5.

7. Austromenopon Bedford (text-figs. 3,4).-
Austromenopon cursorius (Giebel) from the
Cream-coloured Courser [Cursorius cursor
cursor (Lath.)] and Austromenopon icterum
(Nitzsch) from  the Black-winged Stilt
[(Himantopus h. himantopus (Linn.)} and the
Green Sand-piper (I'ringa ochrophus Linn.)
were available for examinaticn. Segment
T is wall-developed as is shown in the figure.
Segment IT is pear-shaped, but not distinctly
produced apically to one side. Segment
ITI calyciform, with tilted apical margin.
Segment IV is of the usual type cone-shaped
with a grooved sub-apical margin on one
sid=. Hairs arranged as shown in
text-figures- 3,4.

8. Cuculiphilus  Uchida (text-fig.8).-
Cuculiphilus pupiya Ansari from the Pied
Crested Cuckoo [(Clamater j. jacobinus (Bodd)]
text fig. 8, and Cuculiphilus wupak Ansari
{rom the Common Hawk Cuckoo (Hierococcyx
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varius (Vahl.) were examined. In this group
the antennae are definitely five segmented.
Segment I is short, squat, and quadrate.
Segment II obliquely campanulate with a
sto.ut basal stalk, fitting into segment I,
apical half goblet shaped. Segment III
calyciform with short narrow peduncle
placed apically on one side of the
middle line of segment II. Segment IV
obliquely  trough-shaped, narrow basally,
to fit uniformly in segment III and broad
apically to accommodate obliquely  hemi-
Spherlcal segment V, which is narrowly ex-
cavated at the apex and furnished with
numerous tactile hairs. According to Clay
(1947) the terminal segmer.t of antennae
with definite signs of division into two.
Di)tribution cf visible hairs is shown in
figure 8. Clay (1947) figured antcnnae of
Cuculiphilus fasciatus (Scopoli).

9. Colpocephalum  Nitzsch  (text-fig.10).-
Specimens  of  Colpocephalum - tricinctum
Nitzsch from the Himalayan Griffon (Gyps
himalayensis Hume), the Lagger Falcon
Falco jugger Gray) and the Common Pariah
Kite .(Milvus migrans. govinda Sykes) were
examined. Scgment I is simple, and short.
Segment II is pear-shaped without lobes.
Segment IIT calyx-shaped, with almost
obliquely straight apics the basal stalk driven
in sub-apically into segment II. Segment
IV distorted, pinnacle shaped, with a latero-
apical pit furnished with fine hairs. Setae
scattered as shown in figure 1o.

0. Galliferrisia  Ansari (text fig.g):—
Numerous  specimens of  Galliferrisia
taust Ansari were obtained from the Common
Pea-Fowl (Pavo cirstatus Linn). Segment
I of usual shape. Segment II swollen sub-
medially, obliquely reduced apically. Segment
IIT calyciform, cup shallow; oblique, stalk
inserted apically on segment II. Segment
IV cylinderical, wcll-Ccveleped, apical,
depression  well marked, studded with
sensory hairs. The-well defined chaetotaxy
as shown in figure 9.

11. Columbimenopon  Ancari (tekt-fig.n)
The antennae of Columbimenopon medestus
Ansari from the Indiap Blue Rock-Pigeon
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(Columba livia intermedia sirick.) and ti.e
Indian Ring D.ve (Streptopelia d. decaocta
(Frical.)]—text-fig.11, were examined.

The antennae of the group cxiibit very
outstanding characters. Scgment I short,
sqiat on which fits exactly the segment II
wiich is more or less of th» rhape of an
antique Egyp'ian lampion, one side is
prodnced into a lobe or arm (antennvlc)
w.ich extencs 1 tero-apically far forward;
the antennule being lo .ger t.an the boly
of the joint: Scgment IIT calycif.rm witi
sLallow cup and short pedu.cl: whi h is
immediatcly inserted i1 the wcll mark d
depression of th: lampad segment II.
Segment 1V, irregularly sphorical, resting
obliqu ly in the shallow cavity cf the calyx,
apicel de;r ssion well defined. Visi s
chaetotaxy dispos:d of as i: figure 1.

12. Myrsidea Waterston (text-fig.12),
The antennae cof Myrsidea mesoleucnum
(Nitzsc.)) were <xamined from the Punjab
Raven [Corvus corax laurencei (Hune)]. 1he
Eastera Rook [Corvus frugilegus ischusis
(Hart)] a .d the Common House Crow (Corvus
s. splendens Vieill) ; Myrsidea flavirosiratus
Ansari from the Yellow-billed Magpie [Uroeci
issa f. flavirostris (Blyti.)] and the Red-billcd
Magpie [Urocissa meanocephala oceipitalis
Blyth)]; Myrsidea brunnea (Nitzscl) from the
Himalayan Nutcracker [Nucifrage caryo¢ata-
ctes hemispila (Vigors)|—t«xt-fig. 12. Myrsidea
sehri Ansari from the Simla Streaked Laugh-
ing Thrush [Troshaloptcron linealum grises-
centior (Hart))., Myrsidea satbhai Ansari
frcm the Bingal Jungle Babtl r (Twrdoides
terricolour sindianus  Ticehurst);  Myrsidea
c¢hilchil Ansari from the Common Balbler
[Argya  c. caudata (Dumont)]; Myrsidea
sp. trom the Eastera Rad-start [Phoenicurus
ocirurrors  rufiventris  (Vicil)] ; Myrsidea
sultanpurensis Ansari from th Himalayan
Whistling  Thru.h  Myophonus coeruleus
tomminckii (Vigors), Myrsidea cuculare from
th: Himalayan ctarli:g (Stwrnus vulgaris
humit Brooks); Myrisdea lyallpurensis Ansari
iro.n the C mmoa Myna (Acridotheyes t. iristis
Linn.); Myrsidea brunnea Nitzs h from the
Indian Black Drongo (Dicrurus macrocercys
peninsularis Tice..); Myrsidea dukhunensis
Ansari  from the white-Headed Pidi
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(Mctacilla alba duklunensis Sykes); Myrsidea
(Alceliniphilus) kuluensis Ansari from the
H'malayan Great Piel Kirg-fi her (Ceryle
lugnbris guttulata Stj.); Myrsidea <p. from
the Sand Grouwse Pterocles «xusius erlangeri
Neurana) and th: Northern Chukor
Alestoris  gracca  pallesccns Hume) ; Loth
appear s.ragglers.

In these forms segment I is short; scgment
IT bulbously di sted to ci.e side. broacer
th long. Segment III obliqu», caly.iform,
stalk short immediately insested apically
o1 one si‘e of cgne.t II. Segment IV
derso-ventral: flattened «rbit, tilted 1o one
s‘de, sub-apical depression well marked.
The visible hairs &re disposed of as shown
in figure 12.

An attempt is made Lelow, ‘o tabulate
the results cbta'ned, in the form of a key.
In : ubmitting tLis k y to ti e fellow workers,
the fact may le emplasized’ that all such
productons zre of (trarsitory value,
“I.:e ts are not created fcr the co..venience
of sysiematists”’, explairs theissue. It
mu t be borne in mind th:t the pr'mary
pwposze of d'chotomous ley isthe determ-
ination cf sye-ics, genera or fami'ies. The
more sc'entific, if less otvious, characters
must give way befcre thc more obvious,
if the latter are sufficient to atta’n the main
object f et rmiration.

TENTATIVE KEY TO THE GENERA.

I. Anteinae sitiat'd on bulbous cap-
s les; adelo cratcus  p:cies...... ..
.................. Laemobolhrion Nitzsch.
Ant.inae lying in ventrally situated
an‘ennary furrows,, ........... ... 2

2. Pedicel enormously prodused into a
lobe, which ext nds latero-apically

A 3
Pecicel not encrmcusly produced ... 4

3- 11 ant.nnal segment  bell-shaped,
tniformly tapcring <owards the base
........................ Trincton Nitzsch.

antcnnal - cegment  calyciform,

abrupily ctalked, cup shallow............
et perenaresanans Columbimenopon  Ansari,
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4. Antennae 5-segmented......., Cuculiphilus
Uchida.
Antennae 4-segmented. vee 5
5. Antennae with all segments mnarrow
and elongate ..., Menopon  Nitzsch.
Antennae without such characters. 6
6. Segment IV  cylin jrical e 7
Scgment IV bulbous &
7. Segment IV with distinct apical
d:=pression  _  Actornithophilus Ferris.
Segment IV sub-apically grooved 8

8. Segment II slightly produced apico-

laterally ... Newmannia  Uchida.

Segment II not so produced, may

be  swollen . 9
9. Segmcnt II  uniform'y  pear-shaped

...Galliferrisia Ansari,

Segment II distort'd pear-shaped 10
10. Segment III calyciform, cup being

shallow and tilltcd towards one

side...Colpocephalum Ntzsch.

Segment III companulate, cup well
formed,, Menacanthus Ncumann,

Segment IV  apically angulate, with
sud-apical d.pression,,. Austromenopon
Bedfcrd.

Segment IV
pressed ...

SUMMARY

The classification of thLe Amblyceron
Mallophaga has been in chacs for a long time.
The gross external characteristics being used
for determination are given. A comparative
study of antennal struc.ures for various
genera available, is pr.sented here with g
view to show thdir value for taxcpomic
purposes.

1T

spuerical  dorsoventrally
Myrsidca Watercton.
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Explanation of Figures.

Figs. 1—13: Antennae of
female Amblyceron.
Mallophaga (much
enlarged).

1. Laemobothyion Sp
from Gyps himala-
Yensis Hume.

2. Menopon gallinae
(Linn), from Gallus
g. dometsicus Linn.

3. Anstromenopon
cursorius  (Giebel)
Cursorsus cursor
cursor (Lath.).

4. Austromenopon
icterum  (Nitzsch)
from Tringa ochro-
phus Linn.

5. Actornithophilus
affine (Nitzsch) from
Tringa o. achrophus
Linn, '

6. Uchida abdominalis
indicus Ansari from
C.c. coturnix (Linn).

7. Trinoton SD. from
Casarca ferruginea
(Pallas).

8. Cuculiphilus puptya
Ansari from Cia-
mator j. jacobsnus
(Bodd).

9. Galliferrisia tausi
Ansari from Pavo
cristatus Linn.

10. Colpocephalum tri-
cinctum itzsc
from Gyps. himala-
yensis Hume. i

11. Columbimenopon
modestus Ansari
from Streptopelia
d. decaocta Frival-
saky.

12. Myrsidea brunnca
" (Nitzsch) from
Nucifraga caryoca-
tactes hemispila
(Vigors) and

13. Menacanthus gula-
bimaing Ansari
from Pastor roseus
Linn.
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