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REVISIONS OF MALLOPHAGA GENERA.
DEGEERIELLA FROM THE FALCONIFORMES

By THERESA CLAY

INTRODUCTION

BEFORE attempting to define the genus Degeeriella, the type species of which para-
sitizes one of the Falconiformes, it is necessary to consider shortly the whole of
the Degeeriella-complex.

THE Degeeriella-coMPLEX. It is difficult to delimit this group exactly but the
following genera should probably be included : Degeeriella Neumann (= Kélerinirmus
Eichler), Acutifrons Guimardes, Austrophilopterus Ewing, Capraiella Conci, Cotin-
gacola Carriker, Cuculicola Clay & Meinertzhagen, Lagopecus Waterston (= Colini-
cola Carriker), Picicola Clay & Meinertzhagen (= Tyrannicola Carriker), Trogoni-
nirmus Eichler, Upupicola Clay & Meinertzhagen, a group of undescribed species
from the Bucerotidae, and an undescribed species from the Megapodidae, probably
an aberrant Lagopecus. Buceronirmus Hopkins and Hopkinsiella Clay & Meinertz-
hagen should also perhaps be included here. Possible derivatives from this group
include Syrrhapioecus Waterston, Tinamotaecola Carriker, some of the Ischnocera
from the Bucerotidae and also possibly Penenirmus. The complex (omitting the
doubtful members) can be defined as follows :

Ischnocera with marginal carina of head usually complete dorsally but may
be partially interrupted anteriorly, and also partially interrupted each side when a
dorsal preantennal suture is present ; ventrally it may be complete or interrupted
medially. Hyaline margin absent or small, never greatly enlarged and never con-
tinuous with hyaline area delimiting a complete dorsal anterior plate. Ventral
carina never forms a semicircular band, but is interrupted medially ; usually the
two carinae pass towards the anterior margin of the head but never form well
defined bands continuous with the marginal carina, and only rarely have the strongly
sclerotized parallel surfaces to which are attached lobes of the pulvinus as in Briielia
(Clay, 1951) ; pulvinus usually in the form of a single sac-like structure.! Ocular
seta (except in Trogoninirmus and Austrophilopierus) and at least two of the temporal

! At one time it was thought possible to use the characters of the ventral carinae and pulvinus to
separate the Degeeriella- and Briielia-complexes, however the species of Degeeriella from Cheliciina
and Elanoides have the characters of these structures as in some species of Briielia (see Clay, 1958).

ENTOM. 7, 4. 9
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setae elongated. Prothorax with one marginal seta each side (except in Lagopoecus
meinertzhageni Clay); third episternum fully sclerotized laterally. Abdomen
with postspiracular setae on segments ITI-VII' (exceptionally on IV-V only)
with sensillae on IIT or IV-V. Tergal plates entire or separated medially ; sternal
plates median, lateral or absent. In the male segments IX-X with a single fused
tergal plate (entire or divided medially), separated from XI by a suture and setae ;
anal and genital openings close together on dorsal surface, dorsal part of XI narrowed
with the 3 + 3 anal setae on the dorsal surface of the abdomen (see Clay, 1953).
Male genitalia usually with sclerotized penis, short curved parameres, the outer and
inner edges of which are continuous with the basal apodeme, and endomeral plate
of characteristic form (Pl. 8, fig. 7). This basic form which is found in some species
of most of the genera is also found modified to a greater or lesser extent in a few
species belonging to many of the genera and in some species the basic degeerielline
pattern can no longer be recognized, for instance, there may be an articulation
between the parameres and the basal apodeme. The genitalia do not provide good
group characters in this complex ; these structures in Acutifrons megalopterus
Carriker and Degeeriella rufa (Burmeister) for instance, being more similar to each
other than are those of A. megalopterus and A. caracarensis (Kellogg & Mann) ;
and those of Capraiella subcuspidata (Burmeister) are nearer those of D. fulva
(Giebel) than are those of D. fulva and D. mookerjeei Clay.

The internal male genitalia are too various, even within one related group (see
below, p. 127) to be used as diagnostic characters for the complex, but a general type
similar to that of D. fulva from Buteo (Text-fig. 1) with or without the lateral lobes
is found in some of the species of many of the genera ; all the species examined
with one exception (a Picicola from one of the Tyrannidae) have the ductus ejacu-
latorius long and coiled. An examination has been made of the internal male
genitalia of about 150 species belonging to 73 genera of the Ischnocera; it was
hoped that the characters of these organs might help in the generic or suprageneric
classification of this superfamily. The members of the Gonides-complex (including
only those found on the Galliformes and Columbidae) have the vesicular apparatus
(see further below) formed of two simple lobes, not joined medially and the ductus
ejaculatorius modified in some way, they differ in these characters from Austro-
gonoides, Osculotes, Chelopistes and members of the Heptapsogaster-complex. The
Otidoecus-complex (Otidoecus, Rhynonirmus and Cuclotogaster) have an unpaired
diverticulum arising from the ductus ejaculatorius®.. Apart from these two groups
it has not been possible to find characters of generic or suprageneric importance,
although they may be of specific or of species group value. Recently Blagovesht-
chensky (1956) has published a most useful and extensive account with many
figures of the internal genitalia of both Ischnocera and Amblycera.

In the female the genital plate (when present) does not reach to the upper margin
of the vulva (cf. Briielia) ; genital region without lateral spine-like setae (cf. Rallicola)
or clump of setae on tubercle-like area (cf. Briielia). Inner genital sclerites and

1 As in previous publications roman numerals are used for the true segments, see below, p. 126.
2 The presence of this diverticulum and other characters make it certain that the * Lipeurus variabilis”’
in Strindberg, 1918 : 633 was in fact Cuclotogaster heterographus (Nitzsch).
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subvulval sclerites present (Text-figs. 96, 97). Spermatheca with sclerotized
calyx and simple thin-walled sac.

It has not been possible to find any characters separating the females of the
Degeeriella-complex from those of the Otidoecus-complex (i.e. Cuclotogaster, Otidoecus
and Rhynonirmus) except that in the latter the calyx of the spermatheca is never
apparent and it has not been possible to find any sign of a spermatheca in dissected
specimens (no sections examined). The males are quite distinct : in the Otidoecus-
complex the genital opening is terminal or ventro-terminal, intertergital sclerites
are present and the ductus ejaculatorius has an unpaired diverticulum not yet found
elsewhere amongst the Ischnocera.

The present distribution of the Degeeriella-complex suggests that an ancestral
stock must have been present on birds at an early stage of their evolution and that
the Mallophaga have diverged with their hosts. On some host groups there are
more than one species group belonging to the Degeeriella-complex, these presumably
having diverged from each other on the host group in question ; these species groups
are either sympatric and probably restricted to different ecological niches on the
host, or allopatric and restricted to different taxonomic divisions of the host group.
The species belonging to one of these groups have large heads and rounded abdomens
with the characters frequently found in this type: that is a dorsal preantennal
suture, temporal carinae, pleural thickening less well developed, and the tergites
and sternites narrowed or interrupted medially ; the other is the more elongate
form as found in Degeeriella fulva (Pl. 1, fig. 1). There appears to have been a
considerable amount of parallel evolution in the degeerielline stocks resulting in a
superficial resemblance between the species groups on different host groups. For
instance, an undescribed species of Lagopoecus from the Megapodidae, Acutifrons
vierat Guimaries from the Accipitridae and Cuculicola acutus (Rudow) from the
Cuculidae all have large heads pointed anteriorly, preantennal dorsal sutures and
partial or complete temporal carinae passing posteriorly from the preantennal
nodus ; the genitalia are all of the typical degeerielline type or modifications of it.
Again Cuculicola latirostris from Cuculus canorus resembles superficially such species
of Degeertella as D. rufa from Falco tinnunculus, while the Cuculicola species from
Geococeyx resembles Acutifrons megalopterus Carriker from a hawk (Phalcoboenus)
in the broad head and abdomen and the form of the preantennal suture, in both
genitalia are of the degeerielline type. In all these cases the species have retained
the basic form of the abdominal tergites and sometimes the sternites : the species
from the Galliformes have the divided tergal and sternal plates, those from the
Falconiformes have the entire tergal and sternal plates, while those from the Cucu-
lidae have the anterior tergal plates at least, divided.

The stability of certain characters and the divergence of the ancestral degeerielline
stock on the various host groups together with parallel evolution makes it impossible
to define a subfamily for the Degeeriella-complex, and further causes great difficulty
in generic separation. It is possible with further study based on more material
that some of the genera now recognized will have to be re-incorporated in
Degeeriella.

Degeeriella as found on the Falconiformes is here defined in detail and the charac-
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ters found throughout the genus will not be repeated in the descriptions of the indi-
vidual species which follow.

DEGEERIELLA Neumann, 19o6

Nirmus. Nitzsch, 1818, Germar’s Mag. Ent. 3 : 291 (nec Hermann, 1804).

Degeeviella. Neumann, 1906, Bull. Soc. zool. Fr. 20 : 60. Nomen novum for Nirmus Nitzsch
nec Hermann. Type species by subsequent designation, Johnston & Harrison, 1911, Proc.
Linn. Soc. N.S.W. 36 :326: ‘‘ D. discocephalus N.”

Kélerinirmus. Eichler, 1940, Zool. Anz. 130 : 101. Type species: ‘‘ Nirmus fuscus Nitzsch
in Denny.”

Ischnocera not exceeding 3 mm. in length; usually without marked sexual
dimorphism, but the females average larger. Usually well pigmented species, the
colour pattern sometimes forming a taxonomic character. Shape of head various,
anterior margin varies from pointed (D. meinerizhageni), flattened (D. fulva) or
rounded (D. leucopleura, D. discocephalus). Marginal carina entire dorsally ; ven-
trally may be interrupted medially to a greater or lesser extent; hyaline margin
may be apparent as a narrow rim round the anterior margin of the head. Dorsal
preantennal suture and a true dorsal anterior plate never present in adult ; the dorsal
preantennal region may have thickened areas or surface sculpturing ; dorsal post-
antennal sutures rarely present (D. punctifer). Ventral carina never forms a complete
semicircular band but is interrupted medially and the two carinae pass anteriorly ;
at the anterior edge of the pulvinus they merge with the general sclerotization of the
head and a ventral suture (the ventral preantennal suture) is carried forward to or
near the anterior margin of the head. Pulvinus usually appears as a simple lobe,
but in a few species (e.g. D. guimardesi) each ventral carina has a sclerotized flattened
part parallel to that of the other carina to which is attached a lobe of the pulvinus
(see Clay, 1958). Temporal carinae absent. Mandibles similar throughout the
genus ; hypopharyngeal sclerites and gular plate well developed. Male antenna
usually similar to that of female, but may show marked sexual dimorphism (D.
mookerjeer). Chaetotaxy of the head of the basic ischnoceran type (Clay, 1951) ;
ocular seta and at least two of the marginal temporal setae each side elongated.

Prothorax similar throughout the group with rounded or parallellateral marginsand
straight posterior margin ; one posterolateral or posterior elongated seta each side.
Pterothorax may or may not show lateral indication of meso-metathoracic junction ;
third episternum fully sclerotized laterally. Sternal plate narrowed anteriorly,
normally with three setae each side. Dorsal pterothoracic setae usually comprise
two lateral setae, one elongated and one spine-like, and four elongated setae each
side of the posterior margin arranged in two pairs ; some species (D. discocephalus)
may have a greater and more irregular number.

Abdomen with nine apparent segments in the male and eight in the female ;
these are interpreted as follows: the first apparent segment, probably I and II
fused, is referred to as II, the second to the seventh (the spiracle bearing segments)
as III-VIII. In the male the eighth segment represents IX-X fused, the ninth is
XI; in the female the last apparent segment is IX-XI fused. Segment II is always
shorter than ITI. The tergal plates of II-X in the male and II-XI in the female are
in the form of single plates across each segment ; tergites II-III may show partial
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division into two sclerites. The tergite of fused IX-X in the male is usually arched
and narrowed medially to a greater or lesser extent and tergal plate XI when present
is a single or double sclerite immediately anterior to the anal and genital openings.
Kéler (1939) has been followed in considering the dorsal plates as representing the
fused tergal and pleural plates. At the lateral edge of these plates of some or all
of segments II-VIII there is, in most species of Degeeriella, a characteristic internal
thickening. This thickening, here called the pleural thickening, usually consists
of an internal sclerotized buttress along the edge of each segment which is continued
inwards a short way along the inner anterior margin of the dorsal plate; there is
usually a characteristic anterior part passing into the segment above, known as the
re-entrant head (Waterston, 1928). Sternal plates II-VI in the form of median
sclerites in both sexes ; in the male the terminal sternites form a single fused genital
plate. Anal and genital openings of male on dorsal surface of the abdomen with
the 3 4 3 anal setae as described above under the definition of the Degeeriella-
complex. The genital region of the female comprises the genital plate (i.e. sternal
plate VII) usually not differing greatly from the anterior plates, but sometimes
(D. rufa) with a median posterior prolongation. It is not possible to be certain to
which segments the remaining sclerites of the genital region belong. Below the
genital plate is an uncoloured area of the integument with a sclerite each side,
perhaps those of VIII. The integument passes to the vulva and turns in to form
the ventral wall of the genital chamber. On this wall are two sclerites, sometimes
fused to a greater or lesser extent in the mid-line ; these are perhaps the median
sclerites of VIII and are here called the inner genital sclerites (Text-fig. 96, 7g.).
On the dorsal wall of the genital chamber there is a sclerite each side which projects
beyond the vulva ; this is perhaps the sclerite of X or IX and X fused and is here
called the subvulval sclerite (Text-fig. 97, sv). The opening of the spermathecal
tube (0s.) lies between the subvulval sclerites in the dorsal wall of the genital chamber.
The spermatheca is a simple thin-walled sac and the calyx is lightly sclerotized.

The external male genitalia (see Clay, 1956) comprise a flattened basal apodeme ;
short curved parameres, the outer and inner edges of which are continuous with
the basal apodeme without a point of articulation; an endomeral plate, rather
thick dorsoventrally, with diverging dorsal arms (Text-fig. 59, da.) which may or
may not join the basal apodeme each side and two ventral arms (Text-fig. 52, va.)
with setae. Centrally there is a sclerotized tube-like penis which usually has at its
base an irregular area of sclerotization (shown in the figures by an interrupted line)
joined to the basal apodeme by a narrow sclerite (the penial sclerite, $s.) ; at this
junction there is usually a curved arm each side (the penial arm, pa.) bearing a seta
(the penial seta, pst.). The dorsal and ventral endomeral arms are joined by an
area passing ventro-dorsally (and not always visible) to a line of thickening each
side of the ventral surface of the plate (Text-fig. 50, a.).

Internal male genitalia have been examined from 40 specimens of Degeeriella
from only 19 species of hosts belonging to the Falconiformes, but even these show
considerable variation. In D. fulva from Buteo vulpinus and Buteo buteo these
structures conform in general characters to those of Columbicola columbae (Linn.)
as described by Schmutz (1955). The vesicular apparatus comprises four separate
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lobes united into a single organ; as in all members of the Degeeriella-complex
examined the two lateral lobes (Text-fig. 1, /a.) are shorter than the median lobes
(me) ; in some species of Syrrhaptoecus however, the lateral lobes are considerably
longer than the median ones. Within each median lobe two chambers can be dis-
tinguished, the upper containing spermatozoa and the lower what is presumed
to be a secretion. Each vas deferens (vd.) enters separately into each of the median
lobes. The vesicular apparatus is continued into the ductus ejaculatorius (de.) which
is strongly muscular near its base. The testes and vasa deferentia are similar
throughout the complex, and do not differ significantly within any of the Philop-
teridae examined. Variation of the vesicular apparatus and the ductus ejaculatorius
and the point of entry of the vasa deferentia, within the species of Degeeriella
examined are shown in Text-figs. 1-8.

|

Fics. 1-8.—Internal male genitalia of Degeeriella. 1. D. fulva from Buteo vulpinus.
2. D. beaufacies. 3. D. fusca from Circus aevuginosus. 4. D. elani from Elanus
caeruleus vociferus. 5. D. rufa from Falco t. rupicolus. 6. D. r. vegalis from Milvus
migrans. 7. D.mookerjeei from Pernis ptilovhyncus gurneyi. 8. D. punctifer. me.—
median lobe of vesicular apparatus; la.—lateral lobe of vesicular apparatus; vd.—
vas deferens ; de.—ductus ejaculatorius, Line = o-5 mm,
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The length of the median lobes and the relative size of the lateral lobes may vary
considerably in different species; no lateral lobes could be seen in D. mookerjee.
In some cases the material was not in sufficiently good condition to distinguish
the internal chambers of the median lobes, but there seems no doubt that in both
D. regalis and D. mookerjeei there is only a single chamber, as spermatozoa could be
seen filling the whole of the median lobes as figured for ““ Lipeurus variabilis”
(?= Cuclotogaster heterographus, see footnote on p. 124) by Schmutz (1955 : 303).
However, material suitable for sectioning is required before an accurate account can
be given of the internal chambers of the median lobes. The ductus ejaculatorius
is long and coiled in all species, and in all except D. rufa only a short basal portion
is strongly muscular, in this latter species this muscular part is carried nearly to the
end.

The chaetotaxy of the abdomen has the following features common to all species ;
the anterior tergal setae of segment II (probably those of the suppressed segment I)
are two in number and elongated ; postspiracular setae are present on segments
ITII-VII with sensillae on III-V ; VIII has the usual lateral seta in a sunken alveolus.
All the above setae are omitted from the specific descriptions. Terga II-VIII and
sterna II-VI each with a single line of setae ; pleural setae present on some or all
of segments III-X. Vulva with some spine-like setae and with a varying number
of sensilli; posterior to the vulva there are, apart from the three anal setae, a
single spine-like seta and one to three elongated setae (the pleural setae of X) each
side.

Nymphs. The three nymphal instars are easily separable by the chaetotaxy
of the posterodorsal margin of the pterothorax (see Clay, 1955), as shown in Text-figs.
11-14 ; the third instar has the setae arranged as in the adult but at least two of the
setae are thinner. The head does not take on the full adult characters until after
the final moult. Boetticher & Eichler (1954) have shown the differences between
the shape of the preantennal region of the head in nymphs and adults in Degeeriella
and based some of their phylogenetic deductions on these findings. The present
study of Degeeriella nymphs from 24 species of hawks shows that the curvature of the
anterior margin of the head may be approximately the same in nymph and adult
as in D. punctifer and D. discocephalus ; may be more rounded in the nymph as in
D. fulva (Text-figs. 15-17) or more pointed as in D. rufa (Text-figs. 18-20). In
D. rufa the anterior margin of the first instar (Text-fig. 18) resembles that of D. fulva
to a greater extent than do those of the second or third instars (Text-figs. 19-20).
The ventral carinae are sometimes better defined in the nymph than in the adult and
in those of D. 7ufa (Text-fig. 10) there is a definite inner projection to which is attached
a lobe of the pulvinus as in the nymphs and adults of D. guimardesi ; thus D. rufa
resembles this latter species to a greater extent in the nymph than in the adult
(see Clay, 1958). The second and third instars of D. rufa have a semicircular
anterior dorsal thickening and a preantennal dorsal suture with a partial lateral
break in the marginal carina each side (Text-fig. 10); these characters are not
visible in the adults. In some species e.g. D. nisus frater both nymphs and adults
have a similar dorsal anterior thickening. There may be considerable differences
between the nymphs of two species : thus, although D. rufa and D. fulva are super-
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ficially rather similar the nymphs of each are markedly different (Text-figs. 9, 10).
These differences are also reflected in the adults in the characters of the male genitalia,
female genital region and chaetotaxy of the abdomen. D. discocephalus and D. fulva
superficially distinct have rather similar nymphs. The greater similarity of the head
of rufa in the nymphs than in the adult to that of the adults and nymphs of

1"

Fis. 9-14. 9-10.—Heads of third instar nymphs. 9. D. fulva from Buteo jamaicensis.
10. D. rufa from Falco tinnunculus. 11-14.—Posterior margin of pterothorax of
D. fulva from Buteo buteo. 11. First instar. 12. Second instar. 13. Third instar.
14. Adult male.

D. guwimardesi is also reflected in the adults of »ufa which have other characters in
common with guimardesi not found elsewhere amongst the Degeeriella. Populations
within a species may also differ from each other to a greater extent in the nymphal than
in the adult stage : the third instars of D. rufa, for instance, from Falco rusticolus
candicans and F. r. islandus (Text-figs. 21, 22) are more different than are the adults,
which in some specimens are hardly separable (figs. 143, 147). This suggests that
the superficial similarity of the majority of the species of Degeeriella on the Falconi-
formes is a secondary adaptation to the environment found on this group of birds
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and that the characters of the nymphs may be useful in the elucidation of relation-
ships within the genus. Some of the difficulties of understanding these relationships
are mentioned below under Host Relationships.

Apart from the species of the Degeeriella-complex found on the Falconiformes
there are two other groups which have been given generic status, but fall within the
definition of Degeeriella as given above, these are Capraiella and part of Picicola.

Capraiella Conci, 1941. This genus was erected for Nirmus subcuspidatus Bur-
meister from Coracias garrulus mainly on the character of the pointed head. As
will be seen below some Degeeriella from the hawks also have heads pointed anteriorly.
It has not been possible to find any characters on which subcuspidata can be separated
from Degeeriella, in fact the male genitalia considered alone would place this species
near D. fulva. 1t is doubtful, therefore, whether Capraiella can be kept as a separate
genus but further species may be found on other members of Coraciidae which may
throw more light on the relationships of this group.

Picicola Clay & Meinertzhagen, 1938, and the subgenus Tyrannicola Carriker,
1956. This genus contains species found on the Pici and the Passeriformes, some
of which can be included in the definitions of Degeeriella as given below. The species
may lack the preantennal suture and have the tergites entire as in Degeeriella sens.
str., or may have a preantennal suture and divided tergal plates as in Cuculicola.
The genitalia may be of the type found in D. fulva or a modification of this. These
differences cut across the host divisions ; for instance, the species from Geocolaptes
and Thripias belonging to the Pici and those from Colonia and Sayornis belonging
to the Passeriformes have the tergites entire ; in the two former species the male
genitalia are of the D. fulva type. The species from Dendrocopus (Pici) and Pitta
(Passeriformes) have the tergites divided ; the latter species has the genitalia of the
D. fulva type, the former the modified form. The species found on the Pici are in
general less heavily sclerotized than those found on the Passeriformes and Falconi-
formes. It is doubtful whether the erection of numerous subgenera is the best
solution of this problem.

Within the species of the Degeeriella-complex found on the Falconiformes three
genera have been erected : Degeeriella Neumann, 1906 type species Nirmus disco-
cephalus Burmeister ; Kélerinirmus Eichler, 1940, type species Nirmus fuscus
Denny , and Acutifrons Guimaries, 1942, type species 4. vierai Guimardes. Kéleri-
mirmus was described to include the species with elongate heads and abdomen and
to separate them from the species with round heads and abdomens represented by
D. discocephalus, the type species of Degeeriella. This division, however, appears
to be a purely artificial one and places together D. discocephalus and punctifer
purely on shape of head and abdomen together with certain characters directly
correlated with this shape and of little phylogenetic importance (Clay, 1951). In
fact, the characters of the carinae and sutures of the head, the male genitalia and
female genital region show that these two species are not closely related. It appears
that the discocephalus group and fulva group of species, both found on the same
host groups, are nearly related to each other and perhaps derived from a common
ancestor on these host groups. These two species groups are for instance,
more closely related to each other than either is to rufa in spite of the superficial
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similarity of rufa and fulva. Thus, it is not possible to recognize Kélerinirmus as a
generic division of Degeeriella. Carriker (1956 : 114)! suggests the possibility that
Acutifrons should be included in the discocephalus group of Degeeriella, but here
again the similarity is purely superficial and it is unlikely that the 4cutifrons group
of species are particularly nearly related to discocephalus. It is possible that Acuti-
frons is not a monophyletic group, the characters distinguishing the species; the
anterior dorsal suture, the temporal carinae and the enlarged head and abdomen
having been developed more than once in different but related stocks. Until more
is known about the distribution of these species Acutifrons should probably be
maintained as a distinct genus.

Nirmus splendidus Kellogg, 1899. While agreeing with Carriker (1956 : 126)
that the identity of this species must await the examination of the types, the des-
cription and figure are those of a Cuculicola not Acutifrons. No known species
belonging to the Degeeriella-complex from hawks have the abdominal tergites divided
medially, a character which is found throughout Cuculicola, further, the figure,
except for the lateral margins of the temples represents the species found on
Geococeyx californiensis.  Since writing this, Carriker (1957) has been seen in which a
figure is given of the male genitalia of a paratype of Nirmus splendidus, this seems
to represent those of the species from Geococcyx californiensis in a somewhat com-
pressed condition, as usually seen within the specimen. There seems little doubt
that this is the true host of Nirmus splendidus Kellogg as figured originally by Kellogg
(1899) and recently by Carriker (1957), and that the species should be included in
Cuculicola.

THE SPECIES, SUBSPECIES AND LOCAL POPULATION. In Degeeriella there is the
difficulty, as always in the case of a widely-distributed homogenous group, of deciding
whether any given form should be considered as a species or subspecies or whether
some merit taxonomic rank at all. As Mayr (1951 : 93) has said, the subspecies is
primarily a taxonomic concept which cannot be delimited from the local population
on one hand and the species on the other. In the Mallophaga the application of
the subspecific concept has been most haphazard and practically no attention has
been paid to the amount of variability within populations from the same host form,
and it seems that the time has come to consider this problem as a whole and to try
to get some conformity within the suborder.

In the distribution of the Mallophaga it is usual for an order or suborder of birds
to be parasitized throughout by the same genus (or genera) of Mallophaga. The
populations? of this genus on the different species of birds may be apparently indis-
tinguishable, only statistically distinguishable, or may comprise individuals which
are slightly but constantly different, or which are markedly different. The present

1 1 should like to draw attention to a misquotation in this paper ; on p. 114 it is stated that I use the
shape of the abdomen as the principle generic character of Oxylipeurus ; I have never considered shape
of either abdomen or head as of any phylogenetic importance and as the whole of the passage to which
Mr. Carriker refers was an attempt to demonstrate the dangers of using shape as a generic character in
the Mallophaga it is apparent that Mr. Carriker has misunderstood what I was attempting to say, as
is also shown by his remarks on p. 115, paragraph three.

2 The word population is here used for all the individuals of a taxa of Mallophaga found on one host
form which can potentially interbreed because their hosts are potentially capable of interbreeding.
Thus, all the Degeeriella from Bufeo b. buteo throughout its range would be considered as comprising
one population.
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distribution and relationships of the mallophagan genera suggest that these allopatric
populations have, in general, been separated from each other by the splitting and
species formation of the host stock and are thus analogous to populations of free-
living animals on a group of continental islands which have been isolated by the
disappearance of land connections (Clay, 1949). As in the case of such populations
of free-living animals each of the mallophagan populations is an isolated unit without
zones of contact with any other populations. Thus, as with all isolated allopatric
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Fics. 15-25.—Heads of nymphs. 15-17.—D. fulva from Buteo buteo. 15. First instar.
16. Second instar. 17. Third instar. 18-20.—D. rufa from Falco tinnunculus.
18. First instar. 19. Second instar. 2o. Third instar. 21. Third instar D. rufa from
Falco rusticolus islandus. 22. Third instar D. rufa from Falco rusticolus candicans.
23. Third instar D. beaufacies. 24. Third instar D. n. nisus frim Accipiter nisus.
25. Third instar D. n. frater from Accipiter badius, Thailand.

populations where there is no evidence available on the degree of reproductive
isolation, there are no criteria for separating the polytypic species from the super-
species except morphological ones. As these populations are obviously allopatric
replacements of each other on the different host group it might be possible in many
cases to consider them as belonging to one polytypic species. But this is to ignore
the morphological evidence and obscures the fact that while some show marked
morphological differences others are hardly separable taxonomically. Further, some
distinct populations may each have a number of related morphologically similar

































































































































































































































