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and project so far into the ventral vessel that they might be mis-
taken for valves proper to the ventral vessel itself,

The course of the blood flow is determined by the disposition

of the valves as well as by the dircction of the pulsations, and
there is evidently entive agreement between the results of the
physiological experiments and anatomical investigation. It is
obvious that in small vessels or in such as reccive blood from a
capillary system so that there is no great pressurc in the usual
course, there may occur temporary reversals of flow due to
movements of the body or other causcs.  Such reversals might
most rcadily take place in the subneural vessel and such phe-
nomena are probably the basis for Harrington’s statcment that
the blood flows now forward, now backward in the subneural.
However, the general course of the blood flow is strictly deter-
mined, as shown by the consistent experimental and anatomical
results, and no considerable or long-continued reversal or inter-
ruption-of the usual current are possible except as the result of
violent interference such as decapitation of the worm.

The valves in the vessels have received very meager notices
herctofore.  The mention of valves in the dorsal vessel by Ben-
ham has been noticed above. A recent writer ' has mentioned
the presence within the dorsal vessel of cells similar to the chlora-
gogue cells.  These are also doubtless the valves of the dorsal
vessel.

EXPLANATION OF FIGURES.

Abbreviations : b.zo., body wall'; e.f, connective tissue layer of blood vessels ; #.,
dorsal vessel ; d-7., dorso-intestinal vessel ; -4, dorso-typhlosolar vessel ; exd., endo-
thelial lining of vessels ; 7.@.p., vascular plexus of intestine ; Z#., lateral neural ves-
sel; e, layer of circular muscle fibers in walls of vessels 3 2pk., nephridium ; 2.,

parietal vessel ; s., septum; sz, subneural vessel ; Zs., typhlosolar sinus; @., ven-

tral ve

1; va., valve; o.7., ventro-intestinal vessel.
1Rice, Wm. J., ¢Studies in Earthworm Chloragogue,” BroL. BuLi., Vol.
111., Nos. 1-2, 1902,

TWO NEW GENERA OF MALIOPITAGA.
VERNON 1.. KELLOGG,
StanrorD UNIVERSITY, CAL.

There have come to me recently specimens of Mallophaga,
taken from birds from mid-ocean islands, which demand the
founding of two new genera in this interesting but little-studied
order of parasitic insects. In the order, as at present known,
there are about 1,500 species, comprising twenty-three genera.
The small number of genera is striking in itself, but is made more
amazing when it is remembered that eleven of the genera com-
prise but thirty of the species, leaving thus nearly the whole bulk
of the species included in the twelve remaining genera. The ad-
dition of two new genera is, thercfore, rather notable in the de-
velopment of our systematic knowledge of the group. Although
about two hundred new species of Mallophaga have been de-
scribed from North American birds but one new genus (my G7e-
belia, with only one species, from shearwaters) has had to be
established, all the other North American species being referable
to genera founded on Old World species and specimens.  The
following revised key to the known genera of the order (includ-
ing the two new genera described in this paper) is presented for
the use of beginning students of the group, or of general entomol-
ogists :

ANALYTICAL KEY TO SURORDERS OF MALLOPIIAGA,

With filiform, 3- or 5-seznented, cxposed antennx; no labial palpi; mandibles ver-
tical ; cesophageal sclerite and accompanying glands usually present and normal ;
meso- and metathoracic segments fused ; crop a saclike diverticulum ; ingluvial

~ glands present ; testes four; egg tubes FIVE ot vt aenenn cneninnn creaens 1SCHNOCERA.
With clavate or capitate, 4-segmented, concealed antenua ; with g-segmented labial
palpi ; mandibles horizontal ; cesophageal sclerite and accompanying glands absent
or modified ; meso- and metathoracic segments with sutural line usually visible ;
crop simple 5 ingluvial glands absent; testes six; ege tubes three to five.
AMBLYCERA,

ANALYTICAL KEY 10 GENERA OF THE SUBORDER ISCHNOCERA.
A With 3-segmented antennee 3 tarsi with one claw ; infesting mammals (family
Trichodectide) i ivvvinnianens e saeeenes Cerenens Trichodectes Nitzsch.

AA With sesegmented anteunae ; tarsi with two claws ; infesting birds (family Phil-

opteridee).
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B Antennie similar in both sexes.

C Meso- and metathoracic segments not fused........ AQ’I;’(’/Z‘)HIJ’ Kellogg.
CC Meso- and metathoracic segments fused. -
D Front deeply angularly notched................ . Akiidoproctus Piaget.

DD Front convex, truncate, or rarely with a curving emargination,
but never angularly notched. ) o
E Species broad and short, with large, movable trabeculz (at the
anterior angle of antennal fossa).
F Forchead with a broad transverse membranous flap. pro-
jecting beyoud lateral marQins_ of the head in the male,
- barely projecting in the femiale......... Giebelia Kellogg.
FF Without such membranous flap...... Docophorus Nitzsch.
EE Species elongate, narrow, with very small or né trabeculze.
: . Nirmus Nitzsch,
BB Antennc differing in the two sexes. v
C Species wide, with body clongate-oval to suborbicular.

D Temporal margins rounded; last segment of abdomen roundly
emarginated ; antennze of male without appendage; third seg-
ment very long......ocoeviiciiinininnnn. Eurymetopus Taschenberg.

DD Temporal margins usually angulated ; last segment of abdomen

convex, rarely angularly emarginated, with two points.
" E First segment of antenme of male large, sometimes with an ap- .
pendage ; third segment always with an appendage.
- Goniodes Nitzsch.
EE First segment of antenna of male enlarged, but aiways with-
out appendage ; third segment without appendage; last
segment of abdomen always rounded behind.
) - Gonidcofes Nitzsch.
CC Species elongated narrow, sides subparallel.
D Third segment of antenna of male without an appendage.
Ornithobius Denny.
DD Third segment of antenna of male with an appendage.
E Front decply angularly notched.. Botkiriometopus Taschenburg,
EL Front not angularly notched.
F Forchead with a broad transverse membranous flap or fold
projecting beyond lateral margins of the head.
Lhiloceanus Kellogg.
FF Without such membranous flap.
G Antennwxe and legslong ; a semicircular oral fossa.
' Lipenrus Nitzsch.
GG Antennze and legs short ; oral fossa narrow, elongate,
extending as a furrow to the anterior margin of the
head......oovieniviiiiinninnneans. Oncopliorus Rudow,

ANALYTICAL KEY TO GENERA OF THE SUBORDER AMELYCERA,
A Tarsi with one claw ; infesting mammals (family Gyropida:)... Gyropus Nitasch.
AA Tarst with two claws ; infesting birds (excepting Boopia?) (family Liothcide).
B-Ocular emarigination distinct, more or less deep.
C Forchead rounded, without lateral swelling ; antennze projecting beyond
border of the head.....oociiiiinniiii i, . Colpocephalum Nitzsch.

e

TWO NEW GENERA OF MALLOPHAGA. 87

CC Forchead without strong lateral swellings. .
D Antenne projecting beyond border of the head ; temporal angles
projecting rectangularly ; eye large and simple..... Boaopia Piaget.
DD Antennze concealed in groove on under side of the head ; tem-
poral angles rounded or slightly angular; eye divided by an
emargination and fleck.
E Mesothorax separated from metathorax by a suture.
Trincton Nitzsch.
EE Meso- and metathorax fused ; no suture.
: Lamobothrium Nitzsch.
BB Ocular emargination absent or very slight.
C Sides of . the head straight or slightly concave, with two small projecting
labral lobes....... reveeeseetiaseersaeireentrnenerianians Physostomun Nitzsch.
CC Sides of the head sinuous ; forehead without labral lobes.
D Ocular emargination filled by a strong swelling ; sternal markings
forming a quadrilateral without median blotches.. Nitzschia Denny.
DD Ocular emargination without swelling, hardly apparent or en-
tirely-1acking ; median blotches on sternum.
E Very large ; with two 2-pointed, appendages on ventral aspect
of hind head ; anterior coxee with very long lobe-like appen-

dages vivennecernerinraniriiieas evrrenens .. Ancistrona Westwood.
EE Small or medium ; without bipartite appendages of hind

. ' head . .ooveeeeneneiiinineneees PP Menopon Nitzsch.

‘

PHILOCEANUS gen. nov.

In a collection of Mallophaga taken by Mr. Rollo Beck from
birds of the Galapagos Islands (the collecting of birds and para-
sites was done by Mr. Beck in the summer of 1got1), are five
specimens, including onc male, three females, and one young, from
a single specimen of Frocellaria tethys (Wenman Id.) of a Mallo-
phagan species not assignable to any of the known genera. The
shape and habitus of whole body and the secondary structural
differences between the sexes, shown in antennae and abdominal
segments, are those of Lipeurus, while the well-developed and
unusual transversal membranous clypeal flap is that of Giebelia.

. The curious prolongation of the postero-lateral angles of the

mesothorax is a character peculiar to the new genus. As
Gicbelia with its short, broad body and antennwe similar in both
sexes stands to Docophorus, so the new genus, which may be
called Pliloceanus, with its elongate body, and differing antennzae,
stands to Lipeurus. '

The characteristics of the new genus may be given as follows :
body Lipcuroid, elongate ; head, thorax and abdomen of about
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cqual width (in widest places); antenne differing in the sexes
L= ]

that of male having an appendage on third seement ; abdomen of
male narrower than in female, parallel-sided, and with segments
6-8 cac!x about twice as long as cach of preceding segments ;
hC(l-d \f'xth a broad, thin, transvenal, membranous- clypeal flap
projecting far on cach side of forehead in an angulated and folded

wocess ; metathorax wit ster Cre les icuc
1 ; metathorax with po:tuo—latual‘ angles conspicuously

Fic. 1. Philoceanus bocki, male.  Fig. 2.) Philoccanus becki, female.

(Length, 1.6 mm. : (Length, 1.5 mm.) N

produced into tapering, blunt-pointed, backward-projecting proc-
esses. :
Purroceaxus prexr sp. nov.  {Figs. 1 and 2)
Ifive specimens (one male, three females, one-immature) taken
from Procellaiia tethys (one specimen) Wenman Id. of the Gala-
pagos group, summer of 1go1, by Mr. Rollo Beck. *

1)4'501///.10}1 of Male.—Body, length 1.6 mm., width .27 mm. (abdomen),
pale yellowish brown, with darker.to blackish-brown marginal and trans-
verse bands which cover so much of the surface as to give the posterior
half of the body a general dark brown coloration.

Hcad., length .4 mm. width .3 mm., large in comparison with rest of
b(f»dy, wider than any other part of body, and conspicuously large, 7. ¢
wider and Jonger than the thorax ; clypeal front broad, flatly cm)b\'c,-.\' an.(i
with distinct thin uncolored rounding margin; clypeal sutures distinct
broad, and with two conspicuous hairs at the marginal termination : thcsé
clypeal sutures form a V-shaped figure enclosing the distinct clypcaisignn—

ture between the anterior prongs ; the clypeus bears a conspicuous mem-
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branous flap or fold, thin and uncolored, which rises from about in trans-
verse line with the mandibles and projects forward to the point of the cly-
peal sutures, and laterally conspicuously beyond the margins of the head ;
in these lateral extensions the flap is folded back (towards the head margin)
on itself ; eye with rather long hair ; the temples are not much swollen

and each bears two long and a few short hairs ; the antennze (Lipeuroid) ’

have the first segment as long as all the others combined and the third
segment with an appendage ; the ground color of the head is pale transtu-
cent yellowish-brown with the clypeal signature, a broad submarginal an-
gulated band on each side of head, extending from clypeal suture to base
of antennze, darker brown.

Thorax small ; prothorax with rounded postero-lateral angles with two
separated longish hairs in each ; metathorax a little wider and about twice
as long, with postero-latera] angles conspicuously produced as thick, taper-
ing, blunt pointed, finger-like processes, a long hair rising from base of
each process and another not so long and two or three short ones rising
from general postero-lateral angular region ; posterioi- margin of metathorax
slightly angulated in the middle and slightly concave in the space between
this median angle and the postero-lateral angle; color pale translucent
yellowish-brown with darker rather broad lateral margins.

Abdomen clongate, rather narrow, subparallel-sided ; segments 1-3
each about one half as long as scgmlents 6-8 ; -long, flexible curling hairs
in postero-lateral angles of segments 2-7, and terminal segment with many
short fine hairs ; pale yellowisl{-brown ground color almost whoily obscured
by strong dark to blackish-brown lateral and transversal bands.

- Female. — About same size as male but with abdomen wider (.4 mm.) in
the niiddle and thus not parallel-sided ; ground color of whole body less
pale and translucent than in male ; head with transversal clypeal flap as in
male ; antennze without appendage on third segment and with first seg-
ment shorter than second ; thorax with postero-lateral finger-like processes
of meta-segment and with threc or four long hairs in postero-lateral region ;
abdomen with second segment longest, others about equal among them-
selves, and segments 4-6 (in middle of abdomen) wider than _others, SO
that the whole abdomen is elongate elliptical in outline ; last segment with
slight angular median emargination on posterior margin.

NESIOTINUS gch. nov,

A single female Mallophagan specimen of well-defined char-
acter reccived from Dr. G. Enderlein, of Betlin, proves to be a
form which it is impossible to ascribe to any known genus ot
the order. This specimen was taken from Aptenodytes longi-
rostris, a new penguin specics from Kerguelen Id., collected, by
the German Decp-sea Expedition in 1899.
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This new Mallophagan form unites in striking manner the im-
portant antennal characters of the family Philopterida with the
general habitus and body characters of;tllc family Liotheidze.
The shape of head, and the distinctly free mctathoracic scgmcnt
are characteristics herctofore peeuliar to the gencra MMenopor. and
Trinoton (of the Liotheida), but the short, s]éndcr, five-segmented
antenna not lying in special antennal cavitics identify the species
as a Philopterid, but one not assignable to any known Philopterid

- genus.  The new form represents a Menopon- and Trinoton-like
' genus in that family to which
Menopon and Trinoton do not
belong ! The only other Mal-
lophagan specics taken fromfhc
penguin  genus Aptenodytes  is
Goniodes, brevipes, a small spe-
cics very unlike this new form,
described by Giebel (from a fe-
male specimen) in the /2%l
Trans, Roy. Soc., Vol. 168, extra
Vol.  This specimen also came
from Kerguelen Id.
The distinguishing characters
- of this genus are its Menopon-
like form, the small suborbicu-
lar head with slightly-produced
subrectangular temples, the dis-
tinctness of the meso- and meta-thoracic scgments in a degree
uncqualled clsewhere among the known Mallophaga unless it be
in Zrinoton, the very small characteristically Philopterid antennze,
the sharp division of each eyc into practically a pair of cyes, the

Fic. 3. Aesiotes demerso, female.

(Length, 5 mm.)

large size of the hind body in comparison with the head, the

heavy transverse blotches of the abdomen and the five pairs ot
abdominal spiracles instead of the usual six pairs.

NEstorINus pryvessa sp. nov.  (Fig. 3.)

Lemale, — Body, length 5 mm., width 2.1 mm.; head, length .75 mm.,
width 1.15 mm.; thorax, length 1.25 mm., width of prothorax .8 mm.,
width of mesothorax 1.30 mm., width of widest scgment, the first, 2,16

mu.; chestnut brown, with large blackish-brown blotches on thorax and
abdomen.
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Head small in comparison with rest of body, hardly as 'wide as meso-
thorax, with flatly rounded front, no orbital sinus, temples slightly sxvo.llf;n,
rounded, but with postero-lateral angle slightly o.btusely produced, OCC{I'pltal
margin slightly curving ; eyes divided so as to give the cffcct. oflonc pair on1
each side ; antennz short, slender, tapering ; pustulated hairs on tcmpomh
margins and two small hairs with large pustulation on' dorsalh smfac: of eac 1
temple, also four smaller pustulations on postero-median do.rsal sur a'c-e, an,(
one mesad from each eye pair; color chestnut-brown.wlth bl’ackmh eye
‘flecks and dark brown markings along temporal margin and in postero-
mesial angles of each temporal region. ' )

Thorax of three distinct segments regularly widcmng posteriorly, the
meta-segment being nearly as wide as first (widest) abdominal segment and

" resembling an abdominal segment ; prothorax with slight median angulated
o

point-on anterior margin, with parallel straight lateral margins and round.ed
antero-lateral and postero-lateral angles, anteriorhalf dark ‘brown, posterior
half light brown . mesothorax with diverging latc.ral marg.ms, smal} pustu-
lated hairs in angles and flatly rounding postenor' mz.n'gm : 'anterlor .four
fifths of segment dark brown with series of weak hairs in demT—pust-uvla‘tl(.ms
along the hind margin of this dark region; metathorax with div exgm:g
lateral margins, and with large lateral transverse dark br0w1'1 b]otch'e's ]<1zax‘-
ing a rather narrow light brown median space. Legs with hea'\ y S](.)l.t
femora and long slender tibiec with few short, weakly pustulated spiny l-mns
on each segment ; two terminal tibial spines ; femur darker than the trans-
lucent pale brown tibize. .

Abdomen forming with meso- and metathorax an ellipse ; segm.ents 1
and 2 widest and others tapering slowly posteriorly | hairs few al‘ld incon-
spicuous ; segments 1-5 with conspicuous splracl.es each showing asv.;t
small brown spot in a large clear circular pustulfatlon ‘;. scgments. 1—4 with
large lateral transverse dark brown blotches leaving a lighter median space

-
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which is narrower on each successive scgment posteriorly : segments 5-7

with dark-brown transverse bands extending clear across body ; all trans- .

verse blotches and bands blacker and slightly wider at la-tcral enc.ls, wi%h
slight anteriorly projecting process; indications of demi-pustulations ‘m.
lateral portions of posterior margin of cach blotch and b.and; post;):rl;n'
margin of terminal segment flatly rounded, and longest hairs of the body
i ¥ < a S.

" lli;toc,:;l:nlilcab paper published while this paper was in press, Onwfh.o M::lloAph:Tgn
from Birds of Costa Rica (Univ. Studies, Vol. 3, pp. 123-197, 1903, Univ. Nebraska)
M. A. Carriker, Jr., describes two new genera of Mallophaga, under the names Or-

nicholax and Kelloggia.
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