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FOOUR PLATES

iNTRODDC TION

The Nearctic and Palaprelic species of the family Cieadellides,
which includes many pestz of ¢rops, have Leen well worked,
lowever, Lhe Oricntal species, especially Lhose of the Ma-
lazan rerion, have been very bHttle studied., Distant ® thinks the
Cicadellid, heing praclically unworked in certain sections of
the world, may prove to be the most extensive famiiy of the
Hameoptera.

The deseription of Philippine spevies started with miscel-
laneouy eollections by early collectors. 3lnst of the specimens
deseribed were from the British Muscum, Amonp the carly
workera were Walker, Stdl, and Signoret. Later Melichar,
Kirkaldy, Matsumurs, Distant, and Baker became preminent
as desuribers of eaatern Palmarctic, Oriental, and Avsiralian, as
well as Indian, Cleadellide.  Raker collected and dezevibed more
IFhilippine species of this family than all of the other above-
menlioned workers together. AN of Baker's work on Philippine
Cicadellide was paldished in the Philippines. Hiz collection in
the United States National Museuiy is practically untouvehed.

The nuelews af the present work on Fhilippine Cicadellide
was tha {ew speeimens that I ook from the Tslands, and material
subzeqlienliy =ent Lo me, from time fo time, by my assosiates

1 Fauna Brit. ind. Rhynch, 3 (1906 6254,
IETE aor
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in the Bureau of Plant Industry. The collection of TProfossor
Dshorn eontributed seversl new species and many interesting
old forms.  Later my studics were extended to tle United States
National Muscum, vrimarily for the purtose of comparing my
fypies and determinations with the extensive Baker collection
fram the Philippine Islands, Several additional forms were
studicd and are described in thiz paper

In general I have followed Distant ® in the arveangynent of
thrse insects. It haz becn neeceszary, of courae, to inglude some
grenera subsequently erccted by Balker, Hirkaldy, Matsurmuca,
and others, wnder divisional groupings accowding fo Distant's
synopsis.  For structural characleristics and deseriptions with
refererice to the names of aclerifes and the wing venation of
species, the exeellent plates of BEdwards ¥ and Osborn * wore cgn-
aulled and adopted.

In this work I have deseribed or determined eighby-threc
speeics, thivty-four of which are new; thirty-nine ave old species
of known Thilippine distvibution, and fourteen are species re-
ported for the fivsi time from the Philippines. In checking
Baker's material and comparing it with the ariginal deseriptions,
ning imore specics were listed for the DPhilippines for the firsi
time. With the desciiptions of the speeies T have recorded the
distribution, the host plant, and the economie stalns where such
itformation was nvailable.  Apellus Delong and Davidson, with
a known Australlan and Nearetic distreibution, is heie recorded
for the first time in the Orient. Four species are described,
Macropsis was belicved to be exelusively Mearctic, Palicarctic,
and Ethiopian in istribotion, but pine species of this wenus
came to light in the Philippine material and are herewith da-
seribed,  Cierdula iz here first recorded as o Philippine gonns.

Two geners are erceted, one to rocgive twe spocies, and the
other, three,  One genus is given a new name.  This prooorupied
and monotypic genus of Diztants Alifwres (now Aliturglis),
receives ahother apecies in this Panper.
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of Philippine cicadellids aud his private library, which condains
& wealth of invaluzble literature on this group of insects,

Aly thanks are also due to Mr, P. W. Oman, taxonomist of the
vorder Homopiera in the United Stales National Bugenm, for
valuable supgestions and help at the muscum, and for the loan
of same specimens from the Baker collections; to Dr. If. L.
Morrison, in charge of the insect division of the United States
National Muzeum (now of the Ruveau of Entomology and Plant
Quarantine), for furnishing me with working space and cquip-
ment; to Dr. 1. M. Delong for aid, especially in the genus
Agelins; to Dr. E. P. Breakey, of the department of zoblogy
and entomology, Ohio State University, for valuable suppestions
and eriticism during the early part of thiz woerk, the reading
of the manuscript, and the checking of some of the specimens,
cspecially thoso of the penus Mecrepsis; to my eolienpus in the
Eureau of Plant Industry, Mr. F. Q. Otancs, of Manila, who
from titne to {ime sent me specimens collected in various parts
of the Izlands by the inspectors of the Thilippine Buveauw of
FPlant [ndustry: and above all 1o Dy, Manwoel L. Roxas, who did
evervibimg possible to enable me Lo complete my work.

During the preparation of thiaz paper 1 was guided by the
excellent publications of W. L. Dastant, C. F. Baker, and H.
Qshorn. 1 have oceastonally referred to the works of F Ed-
wardz, Iv. M, DeLong, and E. P. Van Duzec.

blgst of the drawings woere made by Mrs, O W, Tuft, some by
Mr F. B. Whillington under my supervision, and the rest were
drawn by myself.

In the preparation of the check iisl with ihe original bibli-
ograpby and syponymy, I am indebled fo Baker'a unpullished
notes for the names of some species and their synonyms.

ECONOMIC IMPORTAKCE OF THE CICADELLIGE

The Homopters are of preat concern to man.  Among thest
are inzects causing extensive injury to plant life. They are
mostly of small size, muliply vapidly, and adapt themnselves
readily ta ail climatic condilions. Their attack goes unmoticad
until the plants have Iost so much vitality that they are either
stunted or Lillad. The Cicadellids, therefore, ave probably the
most important family in this proup of Insects,

Their astounding bresding capaeity, their mode of attack,
which is to keep themsclves always under the leaves of the host
blants, together wilh their small size and proteclive eoloring,
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veault in lgrpe numbers of them not being noticed until the plants
attacked are ready to die

. Usnally, however, Lhese attacks do not cause the death of the
host plants, but only greatly reduced vitality and productivity,
Tor ihis reason their peesence often escapes notice,

Serrano and Palo ¥ estimated the loss of mango fruil doee to
the persistent attack of the mango leaf hoppers Ndiocoras oly-
pedis and Chunro wiveosparse for 1932 in three mango-growing
rovinges of Luzon to be T5.32 per cent of the crop.

These amall insects occur in greal natmbors and feed especially
o Lhe zap of the voung growing shootz.  When the hoppers ave
numerons the amonnt of sap extracted by them is sufficlent to
prevent prowth and to canse the loss of the entice crop of fruits.
Teefeoy ¥ found that Mephofoftis epifoalls and N bipunolatas
mutiply enormously and are a distinet plague to rice in India,
Creadelle spectra THestant s anolher of the cicadellids {hat is
numerpas and ranks as a major pest of riee in India.  Thess
thres species also oecur in abundance in the Philippines and are
certainly as had rice pests here az in India.

Torpoaxen foveccens, the well-known preen fly of fea, whose
distribution is world-wide, is a serious pest in Indis. This
epecies damames cotton and yvarious solanaceous crops in the
FPhilippings.

LIFE HIETORY

Life-history work in this family is peactically untouched. Itis
a ficld of considerable interest, as these insects have well-defined
habitats and plant hosts and seem to be readily affected by sueh
ceologic factors as temperature, moisture, and natural enemies.

Aside from work on the mango leaf hoppers [diveerus ely-
pealis Lethierry and Chumre wfteosparsn Lethierry, for whose
damaged RBevvate and Palo® proposed the name “blossom-blight
of the mango™ to distinguish them from the less abundant leaf
hoppers found on mango, no life history has cver been attempted
o Homoplera in the Philippines.

The cicadellids have multifarious habits. Some are arioreal,
some live and breed on herbs and bushes, some on reeds, and
muny of them fecd and breed on old 0r grecn pasiure grass.
Some are solitary, others swarm in great numbers, It s

fPhi[ip. Jowrn, Bei. 50 (1005) 211-377.
‘ Ind_tl:ln Insect Life. Thocker, Spink & Cu., Londen (1900 T35,
Thilip. Journ. Sei. sq (1%33y 3i1-2772
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supposed that most of them breed the year round with more
or less predominznee in certain favorable seasons.  Certain
species mulliply during the dry secason, and olhers appear ip
great numbers during the rainy season,

The prepondevinee of a gpecics, however, depends move or
less on the abundance of its hosts, and the stage of the host
whiclh iz sueeulent lo the speciey concernad. The grass types
multiply in great numbers during the rainy seasotn when Frasses
are growing most vigoroualy., In lhe Philippines WNephofottiz
apiegtis and N. Dipieefotes ave numeroug in the early part of
the rainy season, during Jone, when rice is beginning to grow
vigorously., [fdiveerws elypealis and Chiuwig alvcosporse Are
abundant on Torced mangoes in Movember and December and
en mango Hossoms during the regutar season; that is, from
January to April

GEOGRAPHI, DIETRIRUTION

Thae eicpdellids have well-defined habitats and plant hoats,
Their distribetion is limited by climatic conditions and the dis-
tribution of their host plants.

In the Tropies plant distribution scems to limit the distribw-
tion of the speries. The mango pests of India are of the szme
subfamily as those that attack mangees in the Philippines, the
Tdioeering. Whether or not the speeies of Friieerrns on the
mango it Indiz ace distinet Trom those in the Philippines is
questioned, Supnr eanes and bananas have specifie leaf-hopper
peats that are more or lezs widely distriboted.  Some of the ape-
cies attacking rice are az widely distributed as the area where
rice is the commonest crop.  Nepholeftiz opicelis Molchoulaky
is present from India to Japan, inelnding, of eourse, the eountries
and islands intervening.

Theo distribution of rcicadellidy js limited by land barriers,
high mountains, large bodies of waler, and climatic conditions,
Each faunal region, unless affected by fertain spencies of dis-
semination, has its own faunal characteristics. The Philippine
ciradellidy are distingtly Inde-Malayen, tinged with certain 1%a-
lzarctic elements, which were introdoced Ly commierce. 16 I3
poasible that some Neotropical species ape present due to the
early importation of planfs from Mexicn. However, such in-
teoductions are doubtful in view of the distance, the sfow Lrang-
nortation at the time, and the bringing of seeds mosily instead
of living plants. Home leafhoppers from China and Japen may
have gained a fostheld through constant imparfations of ar-
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namental plants. Perhaps some are due to a land bridge, which
mayr have existed between continental Asia and some part of
the Philippines, or a similar connection befween Inde-Malayan
vegions and Paluwan and adizeent islands.  Some Australian
specics have been recorded in the Philippines.

Although the species of Makflmgir ave distinctly Fhilippine,
ihe 1diocerini are mosl likely of Indian origin. It is Jdifficult ta
detorming the ovigin of mosl of these species unless we linow
their habits and their host plants, as well as the native homes
of such hosts. We know that mest of the existing speeies of
wide distribution are arboreal. The Tartessusariz, Tdiocerini,
and most of the well-knewn Typhlocybine and Cleadellinge are
arboreal tnsecls, possibly transported by comomerce.

SYSTEMATIC RELATIONS OF THE HOMOFTERA AMD DIVERSITY
GF OPINION CONCERNTRG THEM

In the ¢lassification of Homoptera flvsl congideralion was given
i the numbar of the tarsal and anteanal joints, and the character
of the wings, Thus Westwood, aceording to Distant,” divided
the Homoptera as follows:

Trivekn,  Tarsi 3-jointed nrl antenn®E minoko; wings arcolake,

IMmern. Tarsi 2-jointed ard antennx modecate, 6- o 10-jointed; winga

areolnte,

Menemera,  Tarei 1-jointed, antenng 6- to 35-jeintod ; wings net aroolate.

Monomera ja represented by one family, the Coceide; Dimera
includes the Psvllide, the Alsuredidse, and the Aphidida; and
Trimeva includes the Auchenorrhyncha, on the phyingenctic posi-
tion of which the aothorilies dizagree.

It i= admitted by all that among the trimerous insects the
Cicadidae are the lowezt and most gencralized, due fo the presance
of the three neelli, the venation of the wings, and the poor dewel-
cpment of the nervous system,

Hove the guestion arises whether the Mambracidse should fol
low the Cicadidie or the Fulgoride. It iy the opinion of some
wriltem that the Cicadellids, because their movphological charae-
teristics and mode of development, veeupy the hiphest rank
among the Auchenorrliyncha, Funkhauser,"™ however, suggesta
that the membracids should be placed between the Cheadida
‘:u}d the Cicadellide, because the treehoppers have strong affib-
ities with the leafhoppers, and probably came from the same

*Taung Brit. Tnd. Rhynch. 3 (19063 52
®Canm. Geol, & Nat. Hist Surv. Buil, 34 (1925,



1.3 Merine: Philippine Cleadellida 313

stem ag the Cicadellide. Lawsun,b in having the Cicadellida
follow the Membracide, bages his opinion on the New World
insect known as Aethalinn, which looks wery much like the Ciep-
dellide and has certain characteristics that led Stil and Van
Duzee to place it with the Membracida and Ashmend to place
it under the Eythoscopidm.  Again he bases his reazon for such
arrangement on Feonton's ¥ work on leaf-hopper parasiles, an
cording to whieh Aphelopus is the only genus of the Anteoninm
Lhat parasitizes the Typhlocybine and is also the only genus that
was found on the Membracid®, and a= such the Typhlocybing
are considered the lowest subfamily of the Cicadellids, clogest to
the Membracide., Venton shows that the Anteonina paraszitize
the Membracide, Cicadellidm, and Fulgorids, Thus the throe
above families show close afinities, Because of fhe prolective
Troth which enveleps the young, the Cercopide escape narasitism.

Troms 2 alse iz of the opinion that the Membracide are most
nearly related to the Cicadellide.  Bdwards i arranged the Tami-
lies g0 that the Membracide follow the Cicadellide, and the
Fulporidse (Issida) follow the Cicadellidze (Tettigomeotride).
Del.ong '3 piaces the Cicadellidn: hetween the Membracids and
the Fulgoride. However, he admits the elose relationship be-
tween the Cereopide and the Cicadellide, He says that Pen-
thimin amerienyn Fiteh and certain species of Gyponas and the
Acocephalini closely rescmble the cercopids. The most striking
of the Australinn farms are the much larper species of Lhe
Eurymele group of genera comprising Furymeln, Ewrymelotdes,
and Furymeleps. Aceording to Tillvard these handsome
wedpge-shaped species superficially vesemble the Cercopide. In
my eollection I have a Poophilies, & cercopid, that iz o similar
to this group that only examination of the tibial spors will [re-
vent its confusion with the leafhoppers. As a group, Delang
adds, the Ifulgoride are most easily vonfused with the Cicadel-
lide. Distant,”™ however, had the families arranged as folinws:

"Konsas Unly, Bull, £2 {1820) 275

W yhin Journ. Sei, T8 {1918).

" A Genoral Textbook of Enatemglopy, Dutten £ Co, Inc, Mew York
{19287 55T,

" Hemipterg-Homoptern of the British Tslea, L. Heevos & Co (IRDE) 15.

= Conm. Cosl, & Mot Hiat. Suyv, Bull, 34 {1023) 58,

* The Insects of Austrabia and New Zealand.  Awgus & Fobortson, Lid,
(1925} 164.

* Fauna Brit. Tnd. Rlyach. I {I006) 52-54,
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Cicadidm, Fulporidm, Membracide, Cercopidie. T do not clearly
ser the purbose of such arrangement, It seemsa that wilth thn
position and development of the geelli, the antenn®, the prono-
tum, the wing texture, und the tibial spurs (spines), the fol
lowing arrangement mighl be followed: The Cicadide are the
lowest and mast generalized of the Homeptera. The Membra-
cidse, due to the poer develaprent of the nervons system and the
peculiar absence of the forms, which explaing the absence of the
third ocellus (wimes very generalized, simple genital orguns),
and the peculiar and nseless development of the scutelium, come
second,  The Cercopids, with less bizarre Torm and texture of
the wings, scutellum, the arrangement of the tibial spurs (neaver
to Cicadids), the ocefli, and the anfentia, might be subordinated
to the Cicadellidee.  They should be preceded by the Membracidee,
howewver, for the peason that seme of them geperally resemble
the Membraehln more closely. The species of Meelgarate have
the sentellar process long and acched, ifs apey extending in the
same manner &5 that of the membracids,  In Machaeropsis the
seatellar provezs gradually shows recession, DPislant ™ ciaims
that the subfatnily Macharrotine is the connecting link batween
the Membracidie and the Cereopide, and the Cercopidie should
be subordinated to the Cicadelidae. The Folgoride, with the
location of the antennm {which are lower than in the Cicadel-
Iidse) and the scutellar development, may be considered the most
modern and specialized family of the Homopters,

The Cicadellide belong o the division Tritmera, and are one
of the five familics in this group; namely, the Cicadidm, or
“harvezt flies," the members of which are the largest species
of the proup; the Fulgovids, or “lantern flies,” which feed on
the leaves and stems of herbaceons plants: the Membracide, or
“Lreehoppers,” which feed on twigs; the Cercopide, or “frog-
hoppers,’” also known as "spittle bugs" becanse of the frothy
masses that they make on the stems ol grasses; and the Cicadel-
lid=, or "Teafhoppers,” which {feed mostly on the leaves of plants.
Kirkaldy * defines *““leafhoppers” as a convenienl. nontechnical
term, to express auchenorhynchous Homoptera, exchuding the
Cicadide, but including the sternorhymchons family Psyllide
(Chermnidic), generally known as “jumping plant lice.”

™Op. it 4 (1008) TO
al
Hep. Fxp. Sto, Maw. Super Flunters® Asgsec, Gull, 1 pt. & (19863
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The large family Cicadellidse iz separated from the other
related groups by the more or less elozely spinulose condition
of the pesterior tibia and the position of the oeell. The posi-
tionn of thiz important family is stil] the subject of considerable
difference of opinicn among workers., Westwood recognized
only threq families in the order Homoptera: namely, Cleadidie,
Fulgoride, and Cercopida:.  Stal, supported by Hansen, recop-
nized four; namely, Stridulatiea, Cercopida, Fulgorida, and
Jassida which include Membracida (Distant ). Edwards,™
excluding Psylling, cnumerated fitteen Tamilies, which come un-
der the present consideration of the group: Cicadellida:, Ledridm,
with one genus; Tlapide, with one genus; Paropidie, with one
genug ; Bythoseopide, Tottigonidm, Acoeephalide, Jasside, and
Trphlocybida are considered families. Kirkaldy = placed gnder
the superfamily Telligonioidz the family Tetfigomiida wilh s
sublamilies: Tetliponiing, Jassine, Agalliine, Penthimiine,
Euplerveinte, Ledrine, Stenocotinme, Kahavaluina, and Mepoph-
thaimina,

Eaker ¥ opposed what he termed the “antiquated artificial
syetemn® originally proposed for & few species formerly known
in BEerope; namely, if the ocelli are located on the disk, the
specimen is a tetlivoniellid: if on the mecgin, 2 jassid; and if
on the faee, a bvlbeoscopid. He Hsled under the superfamily
Jassoidea filleen families ; namely, the Tettigonicllidz, the char-
arteristies of which comprise those of the members of the Tl
gordella of Distant,™ exeloding the genera Signoretfe, Prefy,
Euncanthng, anid Bunders; the Gyponing, without the genus
Penrtlientia; Tenthimide, thase of the penus Penthiweiz Thauma-
loscopide taking in the genera of Kirkaldy, Thauseafoseanis
{allied to frywooue, and Penthimin and Falterars which 1 woull
congider 8 Thaumaetfoscapus ilself—there iz hardly sufficient
reasan for raising Viallitrkes o the ealegory of o penus):
Ledride, those of the subfamily Ledring:; Paropicd=, taking the
genera Mozoparoma of Matsumurs and Meropia; Stenocotids
with the genera Stewoscoies and Kyphoeotew: Koebelide, the
penas Koebefie: the Ulopide, under which beleng the genera
Mope and Meanin; Sipnorctiids, Sigreerslin of St and Prefe

“ ['nuno Trit. Tnd. Rhymclh, & (190G} B2-64.

7 Hemiptera-tiomoptera of the EBritish Isles. L. Recves & Co. {1896},
2 Rop, Exp. 5in. Hew, Suror Plamlers® Assoe, Buill, t pt. 8 (1906).
B Philin. Journ. Sel, 24 (1823) 57-T1,

# Faurna Brit. Ind. Rhynch. 4 {1908} 201.H)32,
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of Distant; Eucanthidm, Fucanthus and Bunderq; Pythamids,
consisting of Ounlkic, Pplhemus, and Onielle; Nirvanids, having
Kane Distant, Ophuchus Distant, Steromelopins Matsumura, and
Nirvana Kirkaldy; and the genera recently erected hy Baker—
Prendonfrrane, Nireanoides, Fiithonireang, and Jessonirvans.

DeLonp,: considering the Connecticut species, divides the Ciea-
dellide into four subfamilies based principally upen the location
of the ocelli and the shape of the body: Bythosecopine, Jassing,
Cieadelline, and Gypening.  The Typhlocybini heeomes a tribe
of the Jaszin=. Dislant, following in the main the olassification
of Wan Duzee, divided the Cieadelli into seven subfamilies: Taed-
rin@, Brihoscopinse, Tettigoniellinge, Gyponinsg, Acocephaling,
Jussinge, and Twphloeybing. Hewever, the Acoeephaline are
abgorked by the Jassite 1n his synopsis of the genera.

Lastly, blelichar *f divided this family into two large =ections,
Lascd mginly upon the shape and sculpture of the vertex amid
pronctum ; the Proconiaria with 34 genera, and the Cieadellaria
with 100 genera. Iowever, according to China? many of Me-
lichar's generic names were preoccupied. Imasmuch as Meli-
char's 1ypes and diseussed species were from southorn America,
and in view of this radieal change in classification, I shall men-
tion his work only as a reference.

CHIEF CHARACTERISTICS OF THE CICADELLIDE

In the clussification of the Philippine species described herein,
ihe main fealures or characteristics of the groups were taken
into consideration avcording to diferent authoritics with special
refercnce lo the work of Distant ® and of Oshorn.®

Family CICADELLLIDUE V.atreille

Ciemdell®: LATREILLE, Fam. Not, Hep. An. (1823) 42T

Licadelling BuAmpisTER, Handb, o, Ent. 19 (1£351 108

Cicedelliner ELARCHARD, iet. des Ins, Hemijp, (18403 187

Tatligantida Y'rrcH, Hormop, Fourth Anm. Rep. . Y. Stute Coll, Nak
Hist. (1R4131 53,

Jagaing STAL, Stet. Ent ¥oit, 13 (18587 234,

Jnrside FIRBER, Verl, Zool-Bot. Ges, Wien 45 {1806 B,

Suasnidie VA DIUZEE, Trans. Am. Bt Soc, 1% (1892 296,

Teltiganioidn: KiRKALDY, Fup. Sta. Haw, Sugar Planters' Assoc, Bull,
1 pt & (1906) 285,

¥ Gonn. Gool. & Nat. Blist. Surv. Evll, 24 (13N,
*ann. Mus. Wt Ifomep, 21 {1084) 195748,

" Ann, & Map. ¥at Hist. 1X g0 (1427 ZE]

¥ Fauna Brit, Ind. REhynch, 4 {1003y,

? Ohic Biol, Sure, 2 Moo 4 (10095,
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The family Cicadellidee was divided intg seven subfamiliss
namely, Ledring, Bythoseopines, Teftigonielling, Gyponings, Aco-
cephaline, Jassins, and Typhloeybinz, Az a matter of EOnYEN-
tence, the groups under the subfamily Acorephalinae were placed
under Jassitue.

The insecls are colnparatively small, ranging from 2 milli-
meaters in length, inchtding the termina, among the Typhlacybing,
to 18 millimeters among the Ledringe: tibia more or less elgn-
gated, hind tibia characteristically armed with a double row of
spurs; tarsl 3-jointed; ocelli two, placcd on the anterior juat,
slightly above the margin of apex, in the Brthoseopine in front,
below the margin; in the Tettigonielline, Gyponine, and Lodri-
nz, on the vertex (sometimes variable in the Ledrings) ; and in
the Typhloeybins the ocelli are wanting: the anfennas sctacouy,
Z-jointed, and terminated by fine long hairs, invariably placed
between the froms and the eyes: the tegmina, or supericr wings,
are thicker than the membrancous, or inferior, wings, which
are folded at rest,

It the Cicadellide the posilion of ihe occlli: the shape, size,
and aculpture of the vertex, pronotum, and scutellum ; the shape
and sire of the frons and the clypous: the arrangeirent of the
veration; the coloration or mavkings; and the external aud in-
ternal charaeters of the genitalia are the principsl taxonomic
features for the prouping and the separation of Spacies,

LEDRINE

Head broad; face moderately concave or somewhat convex:
vertex spatulale, horizontally reelined, narrowly depressed or
moderately eonvex; cheeks flat and white, froms and clypeus
narrowly produced; antenna inserted under the anterice part
af head above the line of the eves and far from them.

The only specics sfudied was a Petefvcephale in the Osborn
colleetion.

Gengs PETALOCEPHALA Stal
Detalucephale S1dL, Gfv, Vot-Akad Fieh, {1851 206,
Fazleapais MELICHAR (noe While), Hom, Fauna Coylon {1903) I41,

Type, £ behemant B3thl, from Java.

Distribution: Eihiopian, Oriental, Malayan, snd Auatralasian
Regions,

Body vory oblong ev 2 Ittle clongate, depvessed; head clypenled, falins
ceously produecd anteriovly; vertew somewhat fluttened: face benenth oyes
steanply and abruptly, thence grpdually, narrewed, margine: very stightly
Aefined ; fromt smafl, nacrow, Asttisl; eyes gmadly ocelli abfusted tavgpeds
bxse of vertex, farther removed frotn the eyes than from cach other;) pro-
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totum trapswetsely sexangular, nob, or only slightly, narrowed anteriorly,
the Taternl margins ovwte, anterine lateeal much [onpey than posterier
tateral, anterior mavpin sliphsly veunded; scotellum trinngular, swbeguei-
ldteral; tegmina subcoriaecous pellucid, Jdepgely ympctale, fectiform, ante-
riotly comjointly convex, oieus very broad Before the middle, eorium
abliguely vownded nb apex, veina somewhat irvepulerly anastomoesed towords
apex, leps somewhat short, anterior coxme free, posterior b remotcly
dlentate,—5€AT, dranglated by Dosvaxt, Frung Brit Tod, Rhynch, 4 (1005}
A2-10G3.

FETALOCEMNALA CULTELLIFERA Walker.

Peialocephala culicllifera WALKER, Juurn. Linn. Sor, Zool, 1 {1336) 6.
Ledre prenetifere WaLree, List. Hom. Suppl, [12ER} PR, ATHINSHE,
Journ., As Spc. Bengal S4 (18355 D5

Originally known from Sikhim; Mungphu {Atkinson eollec-
tian) ; Darjiling (Erit. Mus.}; Malay Peninsula; Perak (Do-
fevfy}) i Singapore (Wallace, Brit. Mus) Distant,="

Lonpth oxel togminm, 16 to 17: exp. tepming 28 to 32 millimcters.

Vireseent of evhraceous; vortex about ag lonp as broath hetwesn opres,
coiicnlly preduced townyds apew. thickly fincly punctate, centeally longi.
ivdintlly cerinate; pronetur finely punctatle, posteriocly facly rupuboss,
centrally onpivwdinolly lGneady impressml: tepming thick|y punetale; jos-
ferior tibim nwavdly stroogly dentate—DisTaxT, Faunz Brit. Tnel, 3
{1008 164,

Luzown, Moontain Provinee, Haight's Place, Balbalan {Oshborn
collection). This is the first Philippine record.

BYTHQZCOTIM -1

This sublamily is readily recornized by having the ocelli on
the face below the anterior edge of the head, the vertex narrow
or apparcntly wanting, the head being entirely deflexed.

Huy ta the Phitippise gencem of the sabfienily Bylhessopime,

!, Tegmina witlout an appendix,
b Pronotum distinetly produced beyond tlw pntorior margin of the vics,
) and ohligee YURE e Afurrepsfe Lowis.
a’ Tepminag with a distinet apposdiz.
v Pranstum not peeduccd hevend the pplerior margina of the eves,
&% Wortex with oyes much breader than pronotum, head ropnded.
&% Geclli noarer the syes than each ather............ Idiocerity Leowis,
A% Ocolli cquidislent frem cach otler and the opes,
. . Iipccrinna RBakor.
g Wertex with eyes slightly hronder Ehan prontghium, transverse, hemdd
- Eue, trinsversally depeossed. . L fythascspns Gormr.
B Pvomotum shorter and marcower than the geatellums omel vertox to-

Fether L Cemm e et e eeane e e e eenen . CRARPR THistILE-

% Founa Drit. Ind, Rhynch. 4 [1905) 164,
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Genus AIACRODPS]IS Lowis

Macropaia LEWIS, Trone, Mne. Snc. Tend, 1 {1855) 45
Perlzapeis. BUAMEISTER, Goen, In= (IR3R) ploo10, Y

The wery narrew vertex s distinetly produced beyond the
anterior marging of the eyes, The head i5 s wide as the pro-
notum. The lateral margins of fhe proooataw are short, the
anterier margin as in Tariessus, the postevior concave, and the
surface ohliguely slriated: the seutellnm with 2 transverse de-
nression before the apical angle, slipghtly broader than long: the
tegmina thin and folded over the body as in Buthoscopns,

In this genus the males are darker and oceazionally spotied
{allhough the males of Nearctic spagies often show fower mark-
ings than the femalezd,  The markings are nob found in fermales
of this genus, whereas in ffiocerss, a genus of the same sihe
family, the spots ave found in the femalos.

This genus, although apparently of world-wide disteibtion,
has ngt heen recorded from the Malayan repion Stild Jde-
acribed one species, Mucropmis maenlfpeants, which iz aaid to he
a Bwthoseepur,  Tn Baker's eollection there are several Japansze
species determined by Matsumura under Pediopsizs, which is a
synonym of Maeropsis, There arve three specimens labeled Me-
rrapsis, but they belong to the genus Byifoscopaes.

Ereakey,™ apeaking of the geographic distribution, says that
the genus i3 best known from the Worth ‘Teroperate Zone, and
steording to references found by him, ten apecies are described
from the Ethiopian Region, four from Australia, one from Santo
Domingo, eleven from the British Isles, outside of the thirty-
two gpecies and three varietios vegognized by him as present
in North America. Oshanin ® recorded four species and one
variety frowmm Europe (one of them is a Prosfa which was alsg
recorded from Siberiad, one from Yapan, and twe from China.
Fowler # recorda two specics of Stragenie Bdad, fror dlexico,
which were treated 23 2 subyenus of Gypona and subseduently
ptaced nnder the Jassing by 5tdl himself as belng synonymeats
vwith Maeropzis Lewis. In this paper {(Hemiptera Africana 4:
126-127) he renamed Byihoscopur oliveccows Stil Moeropsis
subolivecerus 2121 Distand ** deseribed three species of Pediop-

B{Efe, Vet dknd, ¥ocho 27 (1870}

= Ann. Ent. Soc. Am. 25 (10A8) 4.

8 pnn. Mas, Focl, de 5ol 11 {1000 6T
= Eigl, Ten, Am. Thrnch. 2 ph 1 (19007 271,
“ FPauna Brit. Ind. Rhynch. & (1516} 238240



230 The Philippine Journal of Science 1z

sis (Mneropsis) from India.  These so far are the -:}?1]‘_1,' Mucropsis
specics known in the Indian faima.  Cogan ®° deseribed one more
spocies Trom Africa (Pediopsie CoEnsiE).

Specimens of the following nine new species were comparcd
with Nearctic and Palemarctic zpecies at the United States Na-
tionnl BMuseltn:

MALROPMEIS OREAKEY] an. nor.

Female, length, including tegmina, 3 millimeters; male, length,
including tepmina, 2.8,

Very small, robust, ochraceous gl over, vertex regularly and
transverscly punctured with brown punciures, and transversely
siriated, about ohe-fourth as long as the diatunce hetween eye
gnd middle of weriex: pronotpm cxtended anteriorly, right-
angled, median linc indistinet, oblique siriation rupulose, reg-
ularly punetured with Invown, posterior angles in line with scutel-
lum, obligue; posterior =ide aliphtly coneave,  Seutellum Lightly
punctured ; faee slightly tumid, appearing rurgse from the side,
clypeus minote, lora and pens almost invisible, orhraceous,
tlates of male long and aspindling, the last venfral segpment of
female almest teuncate, slighily projected at middle: pyeofors
very large; tegmina sordid hyaline, profusely and fmely pume-
tured with browsn punctures.

MINDANAD, Zamboanga (belotype, Eaker collection, U, 8. M.
LY.

I take plegsure in naming this beautiful species fur Dr, B, P.
Breakey, of the Depariment of Zodlogy and Entomolory, Ohio
State University, 3 homopterist to whorn I am indebled for
valnable supgestions and eriticism during the progress of this
work,

MACEOPRIE RIZALI sp. mov.

Female, length, 4.5 millimeters.

Head, pronotum, and sentellum yellow: face, legs, and body
beneath ochraceous, with brownish markings on the sbdominal
sepments and prgofer, somewhat slender in form. Tegmina
long, grecnish transparcnt, with venation promtinent, decper
green and yellowish green. Slender and medium-sized species.
Provolum resularly rugose, lightly mavked with brownish pateh
on the anterclatersl angle, prominently produesd, anteriorly al-
most right angled, posterior side slightly concave. Median line
chselete; seutellum sabtriangular, slighily broader tham long,
finely punctured; face Lroad, shivhtly tumid when viewed from

¥ 0kio Journ. Sai, 14 {191R).
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side, forchead regularly and finely atrigted; froms clongated,
elightly diffeventiated by shallow sulei; elypens short and broad-
Iy rounded; lora minute, narrow, and alongated; gena narrow
amd elongated, depressed below the ares of fage, broader =t
apeX; last ventral segment a projecting semicireular plate, slight-
Iy nwolched.

MINpanag, Zamboanga Provinee, Dapitan (type and paratype,
Baker eollection, U, 5, N, 11.).

T am naming this speeies for the foremost Philippine hera,
Dr. Tose Rizal, physieian and scientist, who spent a few Years
in Papitan as a paolitical exile dueing the Spanish domination
of those [slands.

MACROFSIY BENGUETENSIS np, nev.

Female, length, 6 millimeters; male, length, 5.

Pale ochraceous with peofuse brown amd fuscous markings on
the pronotum and seutellum, tegming light bhrows with profuse
fuscotts markings.  Male slightly darker.

Yertex almost invisible from dorsal view, obluse-angled, al
the middle much narrower than the portions close to the ey,
appearing as a line; provotem ebtuse-angled, hroader than long,
moderately convex, with a very distinet fuscous bloteh or mark-
ing on each side of the anterior line, midway between the antero-
Ezteral and the median Jine which is slightly carinate or ridped,
the oldique ruega, starting from the npper middle portion to the
dower side and gradually 1o the umbral angle, very prominent and
roughly punetured; middle pertion of the pronotum profuscly
marked with brown; scutellum echraceous, roughly nungiured,
posterior angle sharply pointed and separated by an arcuale
sutare, somewhat striated with transverae strie on uppor-lateral
angle, with obliquely triangular fuseous markings: faes ochia-
ceous, broad, almost flat, slightly tumid on the clvpeal portion,
contour slightly rough, coarvschy and profusely punetured: frons
sordid, tinged wilh ferruginouns, especiully in males: eyes brown
with slight Tuscous Metch on inner portion, lorr and genm
minute, ceelli on the fase between eyes and frons: anfenmss
minute, boneath the inner posterior angle of the eyes, ahove the
decply suleated check; pectus and wvenler ochraceosus with fus-
cous markings on the portiens of the prosternum and metnsier-
rum, femora, tibre, and farsi, espeeially notieeabls in males,
legmina membitraticus brown, strengly corrnpate, sordidly marked
with frregular fuseous markings; venation prominent, gehra-
ceous, slippled with fuscous. A robust species.
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Lirzon, Benguet Subprovince, Baguio (iype and allotype, Baker
collection, T, 5. M. bl).

MACROPEIS FUSIOVEXDSA ap. nev.

Mnle and female, lenpth, 4 millimefurs,

Pronotum and scutellum of the famale grass green, the propo-
tum of Lhe male pale brown with profuse Tuscous panetures, the
seutellum of the same color and with the same punctures, aned
with one fwsrous triangular marking on cach of the threo angles;
eyes pravish with covimson tinge; the face, peclus, legs, and
venter of fermale wreenish ochracenus, with brown markings on
ilie legs; those of the male achruceous, with brown punetures on
{he face, and brownish markings on the legs.  Dimorphism is
diztinct in this species.

Prounotum conwvex, slightly Jess than & rivht angle, oblique
impressions prominent, median line present, about Deegethids
as lonp as baoad, the posierior side narrowed and eoneave:
seutellum almost as long as broad, as long as the pronotum,
median line present, posterior angle separated wilh arcuaied
suture, with coarse brown punctures, face with median line
also, rottgh surface, slightly longitadinally carinate on the mid-
dle; pena small and depressed, nareow maryin extended to the
ase of clypeus, which iz also smatl and narrowed at apex; the
plates of the genitalia slender and elongate {(fliform), the last
ventral segment of the female small, wedge-shaped ; tepmina long,
smoky pale brown with very prominent [uscous venation.

LuzoN, Benguet Subprovinee, Baguio {type and allolyvpe, Baker
collection, U, 5. M. ML.}.

MACHOTPEIS FESCOFUNCTATA sp. nor

Female, lernglh, about 4.75 millimeters.

Greenish ochracesns with sordid brown promiscuous puns-
tures all vver head, fage, pronolum, seutelivm, and tegming, guite
similar in form to M. fuscovenorma, bul slightly larger: pectus
and legs with Lrownish markings.

Pronotum distinetly angulste anteriorly, reclanalar, median
line distinct, strie: profusely punctured with brown dots, rugru-
tase, postervlateral angles rounded, middle posterior side slightly
“oncave; scutellume greenish ochvaceous, with median line pra-
lusely punctured with brown spots, especially the three snples,
the pasterior separated by an arcuated sutore; face roughby
sirinted and punetured, serdidly marked with brown mm'kjm-;:;,
oblique strintion from middie to the eves deep, median line
rresent, reaching neavly to elypeus: [rons distinguished by bwo
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parallel, semnicircutar, brown lines, clvpeus broadly eounded:
lorg. and gena small; pectus and legs with brown markines:
venter greenish ochraceous; last veniral sepment transversely
triasngular, wedge-shaped; teymina smoky hyaline, long, with
profuse brown punctures, especially the eommissural region:
venation punctured all over with brown,

Luzox, Benpuet Subprovines, Raguio {type and paratype,
Baker colleetion, T, 8, N, M.),

MACHOFPIIZ GTANESS ap. por,

Female, length, 4.25 millimeters; male, length, 4.25.

Testaceous to fuscons, medivm-sized: faec, peetus, legs, and
venter ochracenus, with a brown tings, the upper pertion of the
head semitransparent fuscous. Vertex very marrow and Pro-
Jeeted in front, about one-fifth as broad as the distance between
the eye and one-half of the vertex: pronoctum teataceous, with
short, fine, oblique strintion, regularly and profusely punetured
with fuscous punctures, median Iine absent, acutely angled,
slightly more than right-angled, about three-fourths as long as
wide befween humeral angies, posterior side subtruncate: sreas
of seutellum more festaceous and Iess thickly punctate, lateral
angles smaoolhly brovwn, transversal sutore deparating the pos-
terior angle; face smoothly rugose, ocelll schraceoys, situated
between and mear the eves; legs and venfer ochracesns with
brownish tinge: pygofor erange-brown; the plates castaneous;
tegmine fuscous to eastaneons, with irregular fuseous markings.

EasmaN (type and allotype). MINpAMAC, Zamboanga (nara-
tvpes, Baker collection, U. S. N. A.).

I take pleasure in naming this species for my friend and loyal
assistant Mr, F, Q. Otanes, of Banila, who from time to time
has supplied me with homopterous insects for determination.
MACROTSEIS HARILANA sp. mov

Female, length, including tepmina, 5 millimeters.

Trark brownish ochraceous, vertex, pronotum, and scutelluym
vchraceous with a brown marking on each baszl angle of scutal-
lum; tegmina sordid hyaline, brewn with fuscous markings at
the ends of principg] veinz, and division of principal eells, face,
pectus, venter, and leg= ochraceous, pypofer with 4 brown patch
on the middle of each sheath; ovipositor exceeds the length of
the pygofer considerably, as long as tegiina or slightiy longer:
vartex acutely produced, slighily more than right-angled, about
ong-fourth as long as the distance from the middle to the cyes:

T —erl
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tranaversely and briefiy striated, finely punctured, with fine tes-
taccous dots ; pronotum sith same eolor orbmentation and sealp-
fure as the vertex, produced slightly more than a right angle in
front, posterior side somewhat concave, markings on center and
posterior side darker than rest, median line absent; faee, fore-
head center semihyaline, brown, rigose; ciypous, Jora and gena
roinute, similar to M. ofanesi, but relatively slenderer and longer,
especially the ovipositor.

BASILAN (type}. MINDANAp, Zamboanga (paratype, Baker
collection, T 8 M. ML)

MACKOPAE LITZONENSIS pp, nav.

Female, length, including tegmina, 4.5 millimaters; male,
length, meluding tegmina, 4.

Yellowish brown; peclus and legs of female brownish oehra.
ccous, with brown tinge on venler and pygofer; those of male
greenish ochraceous; tegmina similar to those of M. bastiane,
but the markings finer, the colors similar to M. basileaa, bul size
and general conformations aimilar to those of M, sfanes).

Vortex very shorl, about pne-fourth gs long as the distance
from the center to the eyve, greatly produced jn front, alightly
more than right-angled; antevier side of pronolum greatly pro-
duced, median line absent, obligue striation and ponctares fne
and eoncalorows, ahont two-thirds as long as Lroad, anterior
angle coitcave; acutellum slightly Jighter, postertor angle im-
preszed before apex.

Luzon, Laguna Provinee, Mount Maquiling (lype and psra-
trpes, Baker collection, U, 8, N, M.).

MACHEOPSTIS HAPTITANA dp. nar.

Female, length, including texrmina, 5.5 millimeters,

Vertex shert, longer at the side near the eye, middie portion
a mere line, olive-brown, regularly punctured; prenotum roundly
produced, less than right-angled, ahout twice as broad as the
length, coaraely and regularly ponctured; posterior side roundly
and gradually concave, scutellum orange-brown, cquilaterally
triangular, regularly and finely mmetured; face roundly temid,
olive-brown; peclus black; lexs and venter brown; last abdom-
inal segment lrisinuate; tegming olive-brown, venalion erange-
beownish.

MiNDaNa0, Zamboanga Province, Dapitan {(f¥pe apu para-
types, Baker colleclion, U 3. N. M.).
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MACROIMSI3 DAVAQEKLIS ap. mar,

Femalr, lenpth, ineluding tegmina, about 3 millimeters.

Similar in sire and shape to M. mindancoensia.  Vertex and
pronotum greenish ochraceous, fine striation and punctures con-
colorous, median line indistinct ; seutellnm yellowish ochraceous
with fine brown punctures all over, apical angle with shallow
and short impressed suture; tegmina hyaline, sordid brown with
rprofuse brown to fuscous spots; face greenish ochraceons, slightly
tumid and fincly stippled: pectus, legs, and venter brownish
ochraceous with hrown markings.

MnpAwAD, Davao Provines, Tavao (type) ; Lanao Province,
Tigan (paratype, Baker collection, 1T, 3. N. M.).

Genos IDIDCERDS Lewia

fdigeerus LEWIS, Trons. End, Soq, Lond, 1 [1%36) 47
Jdigreopus Eaner, Philip. Journ. Sci. & 13 10 {1916) 34,

Type, I adusfus H. 8., a Pakearctic apecies.

The head ia broad agd very zhort, the wertex metping inte the frent.
The esyes prominent, the clytra Iong, wsually nerrawing toward ehe tip,
the bedy appesring wedie-shaped and the nervores are strong, often heing
=t with tuberoles o papillse alletnately. The mole antents: ove peeulinr
in haviag swollen disc-like portions near the tips of the sete,—0980RN and
EBEarn, Proc, Davenpart Acad. Wat. Sci. 7 {1898 124.

According to Oshern, ““the larvac differ from other free
inhahiting forms in having broad heads and thorox and Inng
slender ¢xlindrical abdomen,”  They ave found most abundant
and in swarms during the dry weather from Febroary to April.

Baker 3 made fdiccerns clypealis Lethierry the type of a new
wenus {disseopus and included thercin two new species, pelawn-
nensts and fagaficys, because, he states, the head 1s larger, nar-
rower, and longer as seen from zhove. He says that it 15 dis-
tinctly Ionmer at the middle than at the eyes, that it I3 long in
proportion to width between eves, and that the firat ppieal and
first subapical cells ave ¢omfloent. The generic characteristics
of this species seemn to tally exactly with those of Idiceeris, as
given by DMstant from Osborn and Ball.™®
IDIOCERLE CLYFEALIS Lethlctir,

Fdipeerid efupealis LETIHIERRY, Jowrn., Az Soc. Penpel 5B (15B9} RRZ:
ATHINGDX, Ind. Mus, Notes 4 (F351) 18F; InsTasT, Fauna Erit.
Ind. Rhyrch. & {1908) 187,

* hio Liel Sur. T (1023} 2008,
* Fhilip, Jowrn, Sci. § I 10 {1915) 317348
® Proc. Davenport Acad. Not. Sgi, 7 (1898) 124,
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Idireris wigroclypratus MELICHAR, Hom, Fauna Ceylan {H03} 14,

pl. 8, fige 1, @ & N )
Idipseopus elppenfis Lethierew, BARER Philip. Jours. 5l £ D 10

© [1B1E} 5°9-30.

Female—Length, including tegming, 4 millimeters,

Head, viewed [rom above, large, broad, and short, the eye
exceeding the pronotum, the vertex being only one-half as Long
s broad Trom the middle to the eve: apical eells fonr; anteapical
three; tegmina wedpge-shaped, longer than the abdomen, being
nerrowed and folded behind, the exaet characteristice for the
genus.  Distant, however, in deseribing it, did not state that it
iz the mtale that lacks the two zpots on the anterior margin
of head, a sexusl characteristie. Neither did he mention the
facl that it is the male that haz the immaculate face, and that
the fermale has two small spots on the feons belween the cyes,
another sexnal differentiation.

Disfant U stated that the clypeus s {lavescent with a central
longitudinal black facia; this feature i= also abzendl. Al of
my specimens, male and female, have 2 uniforim elvpeus, The
two spots on the apex of the vertex and the two on Uhe Trons
are aheent in the male.

“Habitat: Bengal, Caleutta, Pusa, Madray, Ceylon, Peradiniya,
Colombo,”  (Distant.)

LtzoN, Laguna ¥rovince, Los Bafies (Fforker)., Minpanao,
Occidental Misamis Provinve, Oroquieta {Merina), on mango.
Baker belicves that this speeies oecurring in swarms is &s in-
juripns tu the mango plant as (. adveospars.

Genus IDIGCERISTS Baker

Fdtoenrixie Baker, Philip. Jomw, Sel §$ D 10 (1915 241,

Tvpe, I malichari Baker,

This genus was erected by Bakey ¥ on the form of the frons
1_which, according to him, is different from any other Philippine
tdiocarine inscet. The clypens iz shorter compared to its width
lhan in the other nearly related groups. DPerhaps also the
abgence ¢f the upper cubital hranch of tha wing veins and the
reduction in size of the second apical cell are unigus. Other
characteristies are typical of Fdioeeris.

*FPaupna Erit Tnd, Rhynch. 4 (1008} 187
" Philip. Journ, Sei. 10 (1915 241.
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TOIOCERINDS HAKERI 1f. 0T

Female, length, including fegming, 4.5 millimelors,

Vertex virescent with olivaccous area on the median occupy.
ing two-thirds of the apex: frons and clypeus ovanpge, cheeks and
lora vehraceous, clypeus short and wide; pronoturm with slightly
more than fwo-thirds of the posterior area testaceous and the
anterior third vireseent, transversely more than lwice az long
43 the vertex; anterior margin rounded, mosterior broadly trun-
cate ; scutellum equilateral, longer than the Pprongtum, testaceous;
body beneath and legs ochraceous ; ast ventral segment truncate;
tegmina long, apical cells four, the senond outer reduced, apper
cubital branch inconzpicuous with distinet appendik, claval area
alive-green, the rest hrown, vonation fuseous, a longitudingl fus-
eous fascia from humeral angle to apical Mmargin, a {uscous pateh
at margin within the first and second apical colls,

LUzoN, Lagunz Province, Los Bafios {type in my coliection}.

I am naming thiz specics iu honor of the late Prof. Chatles
Fuller Eaker, under whom I did my firat field work in etrta.
melggy,

fzens BYTIOSCOFUS Germar

Bythoscopus GERwmAw, Sill, Hev. Ent 1 {I833) 180; LEwiz, Trons,
Ent. 3or. Lond. 1 (1836} 48; FigseR. Verh, Zool-Bal, Cos Wien 18
(1BGR} 450-456; Rev. Bdap. Fool, {3) 3 (1375} ARG Kirkarpy,
Ent. 34 (1801} 540; Exp. Sta. How, Svgar Flankerst dsuoc, Byl
T (190G} 343; 3 {1907) 31; DIsTaxT, Faung Hrit. Tnd. Bhyoch. 4
(1008) 190 Vax Duzee, Ottawa Nat 26 (1912) 6o,

Agtrachamorpine Lxwas, Frans, Ent. Sec Lend. 1 {1815) 51, WEsT.
wooD, Intr. Mod. Caasif, Tnsceks 2 Hpnop. (18400 11T Kmgarny,
Ent, 34 {1401} 209 {mames drvoretis brpe).

Macropriz Asmver ged SERvELLE, Hom. (18430 EBRG; FIEEER, Yerh,
Zonl-Bot. Gea. Wien 18 (1R 449; STAL, Hom. Afr, 4 (1a5E)
128; Kmrgcupavd, Ciead. 5 Wiesbd. (2868) 16; SaILebre, Cicad,
(1891} 1135 FiEser, Cicad, d'Ear. 1 [1875) 10F; Maver, Talallen
(18B4} 26; EpwaekDhy, Trans. Ent. Sor, Lond. {1880 104: Asnseap,
Ent Am. & (1¥353) 126; Vax Nuzes, Ent. Aw, 5 [18330] 14§;
Trana. Am. Fot Boo, 21 (1894) 830; DaLt, Psyche ¢ (1200} 123:
OSHANIN, Yers FPalee Hem. 2 (1900} 67; Kat. Pulae. Homr {19127
10d; DxeYong, Tenm &t Dd. Ent. Bull. 17 (19163 1,

Htweganta STAL, Pia Jan, Hem. 2 (I362) 40; FowLer, Mia), Camtr,
Am. Hom, 2 (1903) 316,

Poachyapeis UFne¥e, Bull, U, 8 Grol. Surv. 3 (1B7T) 463 (type lxtue
Uhlar) ; ASIIMEAD, Ent. Ami. 5 {1RE9) 1G5,

Gorgarepsis Fowlee, Pial, Centr. Am, Hom. 2 (18588) I57

Type, B. lando Linnes,
Distribution: Upiversal,
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Generzl appearante broad and robust, head short and biuntly
vounded, face broad and short; frons greatly raiscd from cheeks;
rronotum slightly wider than long, coarsely teansversely atriated,
anterior margin rounded, posterior margin slightly concave, al-
meat truneate; posterolaterals obligue, slightly rounded at cor-
nevs; tegminag moderately long and tapering towards the end,
the tip narrow and rounded: venaticn reticalated or longitudin-
ally punctored,

Distribution: Bengal, Calewita, Cevlon, Tenassarim,

EXYTHOSCOMUE CHLONOPRANTS Metehar.
Bythoseejue ellorapfioatus LETMIEREY [Packyopaizt, Bull Sor. Zoal, Fr.,
(1802) 209; Mrrcnat, Hom, Founa Ceylon {1004) 153; DIsTANT,
Fauma Brit. Ind. Thynch, ¢ (1905} [81, A, 124; AIEtTcesaRr, Notos
Leyd, Mus. 35 {1914} 121; Oseury, Pacific Ept. Pub 7 {1854 241,
Male, length, about 4.5 millimeters; femaie, length, about 3.
Vertex, pronotum, and scatellum light green to stramineols,
tegmina greenish ochraceous with piceous spots at end of cla-
vus, [ace yellowish ochraceous lo stramineous, body beneath and
legs greenish ochracecus.,  Yertex narrow and broad, it3 jength
about gne-sixth the distance betvween the eves.  Vertex with the
vyes marrower than the pronotum; pronotum slightly broader
than leng, transversely striated, antorior margin roundad, pos-
terior margin almost truncate; scutelium subtriangulae, slightly
narrowser than bread, apical angle impressed with transyerse
line and sepavated by an arcuate impressed line, the rest finely
punctured; eyes brick red: ocelli nearer to the eyes than to
each other, face broad and short, surrounded by short strin;
venation longitudinally punctured.
This zpecies i= here reported from the Philippines for the
first time,
LarzoM, Laguna Provinee, Los Eantos, Mount Banzhao: Bataan
Provinge, Mount Limay. MINDanao. PALAWAN.

Gehos CHUNEA Distant

thirirn TSTANT, Fauna Drie Tnd, HEhwheh, 4 {1908 191; BAKER,
Philin, Jowre, i § I 1o (1915} Au4_goq,

Tglrpej €. puneticosta Walker.
Distribution : Ovientai and Malayan Regions.

Vertex very sliger avd Bromd, with eyes diztinetly Troader than pre-
neturs; Lece marrowsad botwgen o¥es, the ocelli nbout s near bo erch other
aF Lo eyes and placed o 15kl below middlc of eyed, which are olliquels
ntg and nnepooe s extend along the Inkorp] mavging of the pramctum:
Pronotam twics: as long pg vertex, the pasicrior margin roncavyy sinuonte;
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seatellum very lonp and brond, lemger than prumotum and vertex topedlar,
transversely Impreessed Bofore upics] area which is modeentely raized, the
apical margn beesadly subscute: lags muoderately slender, the pesterior
tibiz thickly spinulose, tepmina with the elyvus pesteriorly broadened to
tridifle and then wngularly narrowed Lo the elavud apex, apidul arcaa four,
the upper er postcostal aven short amd mederately broad; wings ample
wrDISTANT, I cit.
CFUUNEA NIVEUSPARHSA T.ethieeer.
Chunrq meveosprres LEVHIERRY, Journ, As. Soc. Bengal 58 (1E39}
2E2; Arwrssed, Ind, Mus, Notea 1 {1589 &y Mo, 4 (1ROLY 1837,
Bl I2, fig, 6; Journ. As, Soe. Bengal 732 ph 11 CEO0EY 7: EAXER,
Philip. Jowrn, Bci. § D 10 ¢(1915) #1B: 7R4-330,
fdigeerny baealis Mericizar, Hom, Fauns Ceyton (15033 147,
Fdincerns miveosparsws THETANT, Faouna Bt Ind. RFhyech, 4 (1008
1BE, fig. 121,
Pernale, length, including tegminz, $95 millimetors.
Vertex ochraceous with lacpe dizcal fuscous or olivaresos
spots; frong, clypeus, lors, and rostrum brown, cheeks ochra-
caous, ogelll fuscous, located just xbove the sulvre of the rounded
frons, the distance between Lhem twire the distance betwean
veelli and eyes; eyes olivaceots; pronotum lransverse, abont
three times az long a3 lenglh of vertex, rounded anteriorly, the
latera]l margin oblique and the posterior broadly sinoate, with
olivacacus marking posterierly, anterior margin Nghter: scute)-
lum equilateral, bronzy vlive, as long as the pranctum, posterior
angles light ochraceouns, almost white, three spots of similar eolor
ahove this tegmina darker bronzy clive, white transversal hand
from humeral angle o the posterior angle of scutelinm, white
marking at the posterior tip of the scutellum, and at posterior
extremity of costal ares; white marking of costal area preceded
hy fuseous; venation and pozterior margin [uscous.

Habitat: Saharanpur, Caleatts, Madraz Bembay Peovines, Jotalpur,
Coylon, Ferademya, Pattipola.—DisTamt, loe. ok,

Baker ¥ reported this inseet from the Philippines and other
Malayan couniries, where it aftacks mango Aowers in swarms.
He disagrees, however, with the deseription and the illustration
of Distant, and places the Philippine species under the [
Chunra, Of this species he deseribed three new varieties;
narnely, Chinre sdecosparse Loth. var, philippinensis, var, pala-
wensty, and var. fegurensis,

The =pecies deseribed above from Oroquieta, Mindanao, tallies
somewhat with the synopsis for var, pafewensis Baker. The

“ Philip, Joorn, Sci. & TF 10 {1915) Ju4. 908
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frontoclypeal suture as shown in Distant’s ﬁg:gire_is not quite
visible, morcover the marking on {he scutellum is dilferent frnlm
thal of Distant.*® Baker, however, was apparently in error in
the discussion of this species.  Hia citation referred to Felfoeerus
niveoapursus Lethierry, but his discussion was about the genuz
Chunra Distant. The Philippine specics, however, is a Chunre
and not an fdincerus. .

This species is associated in Lthe Philippines with fifiacerus
elypeatis Lethicrry, which is destructive to mango trees, sucking
the juices of the young shoots and the flowers, and coausing the
latter to withor and fall. Trees severely attacked produee few
or no froite.  Mangoe growers in the Philippines smudge their
{rees daily long before inflorescence, some during the months of
March and April. Spraying with soap solution or with nicoline
aulphate just befere the mange fAower opens has been successful,

These Lwo leal lioppers ure the most pernicious mange pests
in the Philippines.

TETTIGONIELLINA

This aubfamily i3 easily rccognized by the presence of the
orclli on the disk of the vertex, the large and prominent convex
tace, with long narrow choeka, and the rounded or ohiuse edre
of the head.

Dhslant's synopsis includes eleven gengra. Tywo other genera
were described under this anhfamily, making thivteen genera in
all. T have added Mekilingic Ly Bakee ! I have Lobtowad, in
{he main, the great work of Distant. The following iz a tenta-
tive key to the mencra considered in this paper:

Hey to the Philippine metteree of the sulifenily Teftigonictline.

1

n'. Vace neither centrnlly cartinate nor Faveata,

' Lateral morgns of vertex ac the contral marzin of the eyes.
o Wertex nob Fovenbe e DleRde T Latredln.
a® Faee plobozo; two coarinotions united posteriovly ow basol arca.
b Tatecadl moargins of vertex ot the centeal margin aheve the eyea.
el Wartex fiattish oF conGav. . oo, .. Afakilingta Baker.
b2 Laulersl marging of verbex at the centval margin of the oyes
el Wortex with o [ine contral longitudinal carination and an obligue
earination on coch side of antervior area. . AMilectea Distant,

Genus CICADELLA Laoteeille
Ciegdelln LATREILLE, in Cuvier, Begne Animal 3 {1817 406 ; EIRKALLY,
Can. Ent. 33 {1#07) 240; Van [ges, Cherk List Hew, (1516) 64,

“ Frana Zrit. Tnd. Bhyach., 4 (19057 193—1%4.
“ Philip, Journ, Sei 24 {1924) B6T-T
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Tetdigrottic REAUMUR, Memoizs § (17407 150 (pre-Linnean] : GEOFFROY,
Hiat, Abreg. des Ios 1 (1782 J9%, nom. pracgcs.

Cicade FABRICIUG, Syst. Ent. (1975} 662 (name cited in ereov); i
cade viridis Linsres, Syst, Nat 1 (1758] 498,

Ablyecphales Curtrs, Brit. ©nt. 1 {1833} 193

Tettigomielfn Jacont, Zool Johrb. 19 {1903) 772, nom. nov.; DHSTANT,
¥ouna Brit. Tnd. Bhynch, 4 (1908) 2401,

Type, C. viridiz Linnsews, a Palearclic speeies,

Vertex anteriorly cunvesly or subangularly prodeecd, the lateral margine
in & like with the innee mnvging of the eyes; {ace moderately globoze,
neteher carinate nor fovente, mederately clongstie, Juteral oresa tranaversely
strinte; pronotum longser than wvertex, tho anterior morgin, morc or less
COnveX, POSLeTior margin truneate; acutellmm somcwhat small, teangeersely
impressed before the apicol arer; tegmina longer than abdemen, apical
areas five; posterior tibiz longly apinclose,—DrsTAKT, loe cit

Mozt of the specitnens in thiz collection are dark chocolate-
brown with feryuginecus head and upper third of pronotum;
eye pitch black, apex of toamina dark copper brown; the frons
somewhat fiangular, ahout &5 long & broead between oyes, ferru-
ginous with the middle depressod and slightly streaked with light
browrn, laterally slightly striated; division of elypeus harvdly
visible, gena and lorz light cehraceous; pectus ochracesus, legs
fereuginous, fwo anterior paivs of tila amd tarsal joints Tus-
colis; venter orange with black band on the anlerior halves of
every serment; Lhe last ventral secmeent ochrgeecus. Thera is
& pradation of color from chocolate to dark brown among the
specimens in my collection,

CICABELLA (TETEIGANLA} LONGA Watker.
Male, length, about 13 millimeters; {emale, lenpth, about 14

Ferruginees, slendet, linenn pode, tnwny benesath; hesd convex in front;
faer obiixze with o tawny dish; aides of the abdomen liteaus; forewings
with a black interrupted strine nesxe the hind bBoeder, ancd another more
ivtlpstinet tn the disk, bind-wings coppeey.—WALKER, Lize. Hom, 11 {1851}
744,

Luzen, Rizal Provinee, Novaliches: Laguna Provinee, Los
Bafioa.

Aocording to Distant 4% this speeica is syponymous with
ferruginea.  However, China In ane of his doterminations in
the Baker eolleetion labeled thi= species a= distinct from ©. ferru-

e,

“Fauna Brit. Ind. Rhynch. 4 (1908} 252 203,
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CICADELLA FERRUGINEA Fabriclus

Feeeigoticlla ferruginee FABTICILSE {Tieads), Ent, Swst. 4 (1794 3%:
Syst. Rhyng (1805) 62 GErMAR (Teftigonca), Magz Ent. 4 (1821}
R SGNGRET. Ann. Sor. Ent. Fro (1853) 676, pl. 22, fip. b; WalkFx,
List Hem, Suppl. (1358) 218; ATHISS0M, Journ, As Soc. Benpal
54 (1B826) 94.

Tetdipenin apicalte WALKER, List Hom, 3 {1351 736,

Tettigonta confiniz Warker, List Hem. & {1351} 734,

Tettigonia addile WaLkes, List Hom. 3 (1961} 737,

Fettigonia geming WaLker, List Hom. 3 (2851} 787: MELICHAR, Hom.
Fourne Ceylan (1503) 165.

Febdigonie abschire WALKER, List Hom, 3 (1861} 788,

Tritipeain dupfer Wakss, List Hom. 3 (1851} Ti8

Trttigonte redacte Warkene, List Hom, 3 (18813 T35,

Tetdigomiz fmuacelaly WALKER, Tist Hom. 3 {151} 740

Male, length, including tegmina, about 13 millimeters,

The last ventral segment of the female is deeply sinuate st the
ntiddle and roundly angled at the extremities of the lateral side.
That of the male is almest truncate, with the anal platas actlely
trisnguiar. It almost entively covers the pygofer. O the dis-
tinguishing characteristics of this species the yellow abdomen
with a semicircular black spot at the buse of both lateral sides
of each segment iz unigue,

Flabitat: India, Burma, Malay Peninsula, Java, Sumatra, Bor-
nco, Philippines, China, and Japan.

Lozom:, AManila.

CICADELLA iMPLDICA Slznorst,
Tettigenin imperdica BICKATET, Ann, Soe. Enb, 11 1 r1863) 132 and
%77 (Manila); STAL, Hem, Inx FPhilippinarum 2 (1870) F33; Ta-
SCHENBRRG, Zeita. Wntur 57 {1884) 430 {Siam),
Tettigoaielle {wpudica Sigmorct, Baksg, Fhilip. Journ, Bel. 4 D 4
(1903) GA3; 5 (1{10] 6O {Palawan}.

Female, length, including teprina, 13 millimeters; male, Iength,
[neluding tegraina, 5.

Reddish brown, slender, linear, head convex in front; face
obtuze; frons and clypeus reddish brown; gena and lora gravish
broawn; frons with reddish orange longitudinal band on the cen-
ter, dimiy lateraliv and rerpendienlarly atriated; vertex suicated
bhetween eves and geelli ; eyes fuacous; tegmina long, fusegus,
Brown at apex: body heneath pectus reddish brown in female
and oehraceous i male ; vehter reddish 'hrowu, dorsaliy black :
posterior wings hlack

_This species is similar to the two preceding species, bot is
stightly smaller st slonderer and lighter brown, The last ven-
tral segment of the famals is obtusely and somewhat roundly pro-
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duced with a ridge al the center ihat is slightly lobed. The apal
nlates of the male are longer with long filiform appendage
about two-thirds as long as the rest of the plate slightly passing
ihe prgofer; pygofer is more robust and rrofusely pilose.
Cicudella imprdica has been found nsseciated with €. lomga,
Deseribed By Signoret from a specimen collected in Manila
Tt iz not known from anywhers elzc.

CHARELLA TINI.IPPINA Dalker,
Ciradalln philippim WaLkEr, List Hem. Ine. 3 {15510 740
Tuttipeuin phillppivg S1c%0aFT, Ann. Sec. Ent. I 1 (1253) 122 ynd
4T, pl. 28, fig 3; 87AL, Ofv. Vet-Aked. Firh, 27 [(LET0) 733,

Female, length, includieg tegmina, 15 millimcters; mafes,
length, including iegmina, i4.

Hezd, pronotum, and scutellum piteh black; veriex ankeriorly
roanded and bluntly produced, with a latersl marginal yellow
fascin just before each eye, 2 median margingl faseia extending
from the cuter part of Lhe vertex forward on to Lhe front; ocelli
amber yellow; eves black, surrounded by a narrow ochraceons
line; frons tumid, about one and one-half times as long as hroad,
margined by black faseia uniting just above the clypeus; frons
sepwrated by a cortnpressed black line, hardly discornible: gENg
and Jora yellow; pronotum slightly transverse, slightly broader
than long, basal side Lluntly rounded, lateral side almost parallal,
the marginal somewhat inwardly sintate, the two fateral yollow
merkings oecupying almost bwo-thirds of arca of the provotumn
seotetlum and equilateral triangle with large, median, bhasal
vellow marking; tegmina eherry ved to fuscouz. In malss the
commissure region and ihe costal area margined with hlack
Lands. The females with yellow patches as on the basal elayal
and on the basal costal regions, sorrounded by ok Tuzcous
aveas, the rest of fegmina rown Lo cherry red; venation fus.
cous; hady beneath, peetus, and legs ochracecus-brown ; abdomi-
nal region above biack; venter Tuscous with ochraceous terminal
band on each segment; lgst ventral segment in femals acubely
angled on the lateral edges, alightly move acute than in Cieadella
longa. Amal plates of the male similar to those of ¢, longa, €.
ferrugineg, and C. fmpudica. Female darker than the male
ventrally.

The Baker collection from variots parts of Mindanaos econe
tains a female of the coloration of the male doscribed with
specimens collected in Nligan, Kolambugan, and Butuan. Some
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of the zpecimens from DButuan are still darker wilh Hehter areas
on the middle extending down to the apices. This iz true also
of the specimens from Surigas. Some of these have the pronotal
markings continugus, while those of the vertex ave indistinet.

MINDANADG, Zamboanga Province, Port Banga: Lanao Prov-
nce, Mumungan (Osborn eollection).

CICADELLA SDECTIA Mistant).
Tettigontr nfbidy WALKEN, List Hom. Tnaccle 3 {1E53) 767 StewansT,
Ann. Soe. Ent. Feanee (18531 nl, 21, g 3; S74n, Hem. Afy, 4
(1BEG) 117: &, Vet-Akad, Foeh, 27 (1870} 934; KIRKALDY, Enta-
mologist 23 (19003 204; DREDDIN, Ak Sepnh Mat. Gos. 25 {19005
1923 Athi, Nuturf, Ges. Halli 28 (19013 31: MELieHAR, Hom. Fauna
Coylon {1802} I57; Wicn, Ent. Peits. 24 {1965} 240; KIRKALDY,
Exp Sen, Haw. Super Plasiers" Assec. Bull, i pt. & (19067 316;
Brenmazy, Motes Leyd. Mua. 29 (15071 32 (10107 52 {nec Walker],
Tertigonin pegritinea Sr&e, $fv, Vet-Akad, Farh. 27 (1870 mis.
Tettigoniella apectrn DISTANT, Fuunmn Brit. Ind. Rhynch. g (1008}
211-212, fign. 157; MaTSUMURA, Inzck. Buckerrchr Formesa (1910}
2%; Disrany, Ine. Tranavaal pt 10 (1910F 283, fip. 41 [South
Africa); MELICHAR, Notea Leyd, Mus. 36 (1815} 123 (Juva):
D1s3TAXT, Fnung Brit. Tnd. Bhynch. 7 {191%) 3; Fretcuer, Proc,
Ad Ent, Meeling, Pusuw (1918} 177; DAMMERMAN, Landlbouwdicek,
Oost. Ind. (3919] 170; FreTtcnER, Proc. 5d Ent, Merting, Tusa T
(1920} 274,

The four Black spols on the vertex do not appear in Walker's
description,

Distant * gives a new name for spectre, and according to him
the localities are the following: Caletitta, E. Bengal, Pusa, Nepal,
Janakpar, Uapgpur, Suvat, Bombay, Cevlon, Peradeniya, North
Australia, ete. No mention iz made of the Philippines. He
fquotes K. E. Green about this inseet, wha 5ays, “Mules ifself 2
nuisance, swarming round lawnps in the rooms at hight,” and
N. Amnandale, “Common at the edige of tanks., It is able to
walk.™  Kirkaldy *7 gives us adiilional records of Queenslznd,
Celches, and the Philippines, where it is found on SUfar vane and
variolts grasses, and Stil 4 of Madagasear and West and South
Afring,

In the Philippines this species is= VErY eultimon, swarming
around lamps during the early part of the rainy season. It has
been collected from Luzon to Mindanao.

""_'FEI.'IJHSI: Brit. Ind, Bhyiech, 4 (I90E) 21,
UExp. Sta, Haw, Sugar Planters’ Assoc. Buil, 1 pk B [1008) 219,
0w, Vot-Akad. Forh, 27 (1870) 734
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CICADELLA WHITEABFADL (Distant}.
Tettigeniella whilekendid DISTANT, Rhynch, Melayana, Ree Tnd, Mua.
11 ph 1 {1908y 112-143; Bagen, Philip. Journ, Sci. § D % (184
118, fig, 9, '

Female, length, about 11 millitneters.

Greenish pale ochracenus with fuscows venation. Tibig and
tarsi fuscous; vertex with two blaek spots on apical margin ; one
hlack det on each lateral margin, and one median angukated spot
cannected with 2 narrow biack line to the base of the vertex:
pronotum rounded in fromt and slightly eoncave, Lhe lateral aides
ohlique, alnnst as long as broad, a longitudinal median black
Tascia aftenuale on anterior third of pronotum : sentellum small
wifth a longitudingl median fascia, anterior third almost indiscer-
nible; a black margin on each upner claval area bordering com-
missural Iine down to tip of clavus; face strongly tumid, with
a broad flattened front, lateral sides striated, siyie perpendicular
to medizn paralle] lines; tibise and tarsi fuseous,

Luzow, Laguna Provinge, Mount Banahao: Mountain Provinee,
Benguet Subprovines, Mount Santo Tomas (f. Valdez: Dzhorn
collection).

CICADELLA DIFFEREKTIALIN Haler.
Cicadelie diferentinliz BAKER, Philip. Jowrp. 3ci, § 10 9 (1914} 420,

Famale, length, inclading tepmina, 7.5 millimeters.

Head, pronotum, and scutellum yellowish green.  Vertex an-
teriorly convex, sordidly striated with light brown stria at apex;
three black spots on dise, one on middle near base of vertex, and
Two on lateral margin near basal angle of face; pronotum with
& semilunar dark green line on widdle wpper edps, and Lhree
fairly large square greem spots on middle part; tegmina with
pale fuscous veins: body beneath pale green with yellowish spots
at places; legs pale ochraceous; lateral sides of last ventral sep-
ment notched, elipped, with middle slightly indented at center,

Luzon, Lagunka Provinee, Los Bafies, Mount Banzhao: Rizal
Province, Alabang (J. Valdez) ; Mountain Province, Eagaio (0s-
born collection) .

CICADELLA TIPUKCTIFROXE SHT,
Oigadelia bipenctifrons Srin, $fv, Vel -Aked, Forh, 27 {1370) 723
T34,
Famale, length, including tegmina, about B millimeters.
Ochraceots, Vertex rounded, as long as half the distance be-
tween the eyes; foveats bebween eyes and oeelli; wilh fwo black
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spots on apex of vertex eguidistant {rom each other to eyes and
above ocelli; tweo parallel brown fascise rupnming longitudinally
from apex deown to clavus; froms broad and tumid, ochraceous,
faintly striated with short perpendicular lines, one obligee bhrown
marking on each lateral side: ocelli and eyes fuscous; face and
elrpeus ochracegus; pronotum fransverse, basal and lateral sides
rounded and margins trungate, four hroed brown bands renning
longitudinally ; seutellum triangular, acutely pointed at base, two
central pronctal bands split on pronotem, dividing inte four
perzllel longitedinal bands; clavas ochraceous with brown mark-
ings projected from head and notal regions, margined from claval
anture by a red fascia which Is one-third as wide as elavis:
tip of tegminz transparent foseous, reat of fepmina red with
fuscous margin; wings fuscous, almost black: body and notal
and abdominal dorsal region concolorous with wings: ventral side
and fega yellowish ochraceoes; laat ventral segment with trian-
gularlobed sides and rounded contral margin.

Luzow, Laguna Frovioce, Los Eafios (8, 5. Foreeles), Mount
Banahan. MINDANA0, Surigae (Osborn eollection).

CICADELLA QUINGUENOTATA SiAL

Ciomdelle guinquenoiata STiL, dfv. Vet.Aknd. Firk. 27 (1820% 784,
Kolla tripunetifrors Banxa, Thilip. Journ, Sei § Ir & (1910} 52,
Fulewsn,

Length, including tegmina, abeut 9.25 millimeters.

Uniformly yellowish green. Vertex somewhat anteriorly pro-
dueed, as long as wide between eves, with diacal black spets,
two at apex, and fwo on margin in front of eyes; ocelli ochra-
eenus-amber; eyes fuscous, with a distinet black spot on the
lateval edee; face about one and one-half times a3 long as broad:
frons swollen and somewhat flat om the middle, somewhat striate
lateraily; clypeus swollen and clearly separated by a suture;
theeks and lora pate pink; pronotum hexaponal, almost ag long
as broad with a eurved tramsverse groove nt anterior fourth,
just back of the area of pronotal surface distinctly transversely
wrinkled; scutellum small, somewhat wider than leng; tegmina
rale green Lo hyaline with brown venation,

One of the specimens has a faint spot on each lateral Bpex
of vertax,

LuzoN, Datnsn Province, Mount Limay: Lapung Province,

Mount Maquiling, Los Bajtos, MINDANAD, Zamboanga (Osborh
co]lection),
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CICADELLA ALTICEILA sp. nav,

Length, about 8 millimeters,

Greenish ferraginous,  Vertew roundly produeed, as long A%
one-half the width between eyves, greenish brown with a round
biack marking on apical center: ane on each vertical edpe,
and two on the side below: ocelli equidistant from each ather
and eyes; margin betweoen eves and apical center occupied b
decply strinted portions which are contingous on eack side to
margin of frons: {rons tumid and flat, on the ecentor marked
with Tuscous strim: center greenish brown; cheeks and clypeus
greenish ochraceons : prongtom transverss, base slightly counded,
about one-half az long as broad, anterior half with irrcpular
bizck markings; scutellum triangular with acutely pointed mar-
ginal angile, slightly hroader than Ymg, third mariinal portion
wilh horizontal fovea, and a longitudinal median sulcus dividing
it into two parts, each portion with an apteal fuseous dot and
# lateral broad fuscous stripe; tecmina long with five apical
and three anteapical ecells, with distinet brown venation, apex
distinctly margined. Body underneath greenish ochriceous; legs
light brown,

Tyzon, Benguct Subprovines, Mount Santo Tomas, Haights
Plage, and Mount Palis: Nucva Vizeaya Provinee, Tmugan {type,
Osborn eollection).

CICADELLA SUTURELLA [kl
Teltigonin swturclle 8740, Sfv. Vet-Aknd. Forh. 5 (1855} 193,

Length to tip of tepmina, 5.5 millimeters.

Vertax short, a little longer than one-half lenyth of pronotum,
with Bluntly rounded apex, amber yellow, 1wo black spots, one
in each angle equidistant hetween the eye and the antevior por-
tion, one en disc and two black spots surrounding the amber-
cplored ocelli; frons amber yellow with an clongated black spot
unt upper portion, dise distinetty foveate and marked on the sides
by yellow strize, lora and genn ochracesus; proootum light yellgw
with tweo ohlique lines from basal inner third to posterior brsp,
forming an obtuae angle; scutellum amber ocrange, a trataverse
Itne on the middie, with two broken paralle] black lines laterally,
the continbation of pronotal lines on edges of fegming forming
the eomntissural lines; legmina hyaline, with milky white vena-
tien, the borders of which are hlack and fusecus. Bady wnder-
neath and legs pale yellow: last ventra] segment troncate in
male, =lightly convex in female.
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LuzoX, Laguna Provinee, Pacte, Los Bafios, and Pansol. KNE-
GRos, Occidental Negros Provinee, Dumaguetc. MINDANAD,
Zamboanga.

Knewn host denlypha sp., evidently widely distributed in the
Chilippines.

CICADELI A NIGRIFASCIATA ap. nov,

Male, length, including tegmina, 5.6 millimeters.

This species has morphological chnracteristies similar to those
of €. suturelie Stal, of zbout the same size and general appear-
ance. The marking of this species is mare accentuated. There
are more spots and wmarkings on the vertex.  The notal markings
nre consolidated into & semicirele, in contradistinetion to those
of (. auturetle, which are oblique, meeting at an angle. In males
frons and clypeus cntirely black, in same there is a black fascia
on the middle of the froms and on the lateral margins of the
frons and cheeks; fasciz of frons connected by transverae strie;
seutellum with a longitudinal black marking near each lateral
angle and confluent with the commissural black lines terminating
at the tip of tegmina. Entire lateral margins of tegminz
bordered by & black marking. Thoracie and abdominal selerites
marked partially with black at the middle, with the exception
of the genital plates, which are ochraceous. The verlex is
roundaed, gbovt one-third as long as the distanee between the
eyes: prenoturm transverae, slightly wider than iong, basal margin
rounded, the Interal sides oblique, and pesterior almoat trancate;
seutellum triangular, posterior half separated by an impressed
ling: body boncath the wings black; leps straminsous,

This species s albmdant on cotkon in the Philippings.

Luzon, Mountain Proviace, Mount Sanlo Tomas {iype), Bal-
balan and Baguio (paratype, Osborn collection).

Genuy MILEEWA Distant

Miteerea DIETANT, Fauna Brit. Ind. Ehynch. 4 (1508) 278; BARER,
Philip. Journ, &Sci. § D 5 {1914% 415,

Type, M. margheriter Distant.
According to Distant 40 this genus is knvwn only from Assan.
Baker * describod & new speeies and n new variety of Lhis spe-

cies from Mount Maquiling, Luzon, and named the species M.
dnzorieg,

" Fauna Rrit. Ind. Bhynch. 4 {10033 232,
F Philip. Journ, Bei. 3 D & (1914) 41EALG.
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MILEEWA LUZONICA Duker.

Mitemwe lwzonica Baxer, Fhilip, Journ. Bei. £ T0 & {1914} 413-415,
YWertex, pronctum and scobellum foreugingus, the feonl macgin of vortoex
and all below very pale yellowish, the tegmina washed with a shiniag
Terrugmons, A Jarge reclangular spot in middle of wertex, 2 round
spots pear basal morgin of pronetum, a0 varring ond indistinet median
atea on posterior half of promotum, lnters] onples of scutcllom Lecwdbr,
i mavreow lonpitwdimal baad obn cdovuzs within commissural margin ard not
regching tip of clavps, a lomgitwling? Lapd on eorium bordering elaval
suturc atd passing into inner apical cell, and a band from base of tepminu
passine o apex of hiest anteanical cell, bluek; acca of opical cefls smaky
translucent. Lonpth & 4.5, © 4.76 mm.

Length of fare two and coc-fourth times width between cpea, basal
clypeal sutuve distinet, the whole surfnee Taintly shagreened; front and
clypeus strongly convex, the former slightly flattenad on dise alove, Length
af wertex sbout thoee-fourths of width between eowes, surface amaothly
conver,  Ceglll nearly on e of anlerior matgin of oyes, setnewhat nearer
to eye= than to each other. FPronckum amooth, the plowral carina very
fine but completr,  Eewtcllum wider then leog, & fine impressed tranzverse
line at migtdle. Tepmina npngue nrosimnd of apicg] ocds, bul hot oll coria-
ceous and not ot all punctate.  If viewed =quarely the hind marpin of Inat
ventral scgment apnears to be slightly invoeved and with w median projoc.
tion, the hipd angles ohlique; if viewed at o =light angle the hind margin
appeara to be deeply emerpinote.—BAEER, oo, cik

My specimens were all eollected near Los Bafioa, at the foot
of Mount Maquiling, The color of the vortex, pronotum, and
geutellum iz orange and not forruginows; the tegminz is of the
same color, exeept fhe clavua which 13 greenizh yellow: the
veelli are eguidistand from eaeh other and from the eyes: and
thée seutellum iz equilateral. The reat of the charactera conform
to Raker's deseription of the inzect. In the Osborn eollection
there iz a apeciinen collected at Subazn, Mindoro, and another
collecled at Haight's Place, northern Luzon. The laller speci-
men is pale, slightly larger than the rest, and the pronoctal
markings are guite indiscernible,

Genus MAKILINGIA Baker
Makilingia Bakts, Philip, Journ, el § I 8 {1914) 4094107 24
{1924) BT-AS.

Type, M. nigra Baker.

This genug was erected by Baker * for a group of amail Tetti-
ganielline colored prineipally black and red, rarely whitish, col-
locted on Mount Maquiling and Mount Banahao, which later on

“Tam, cit. 410411,
Loteemd
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Baker 2 beliaved shoubd belong to the subifamily Gyponinge in-
stead. If is, however, my opinion that Makiliagia species, having
vwnique characieristica which warrant placing them under a
separate penus, are more closely related to the Tettipeniellinx
than to the Gyponina, for the following reasons:

The general shape of the head znd the body of Malilingic
appear more Iike those of Kella of the Tettiponiclling than like
those of RRoorix of the Gypuning. It is true that Bhoorin has a
considerabe aflinity tuv the Tettigonis]lina, but due fo the strue-
ture of the face, DMstant @ thought it wise to locate it wilth the
Gypomine. It iz these peculiar characteristics of the faee that
separate Mehilingin from Bhoorie. The vertex of Makilingis
i slightly Ionger than broad, similar to the vertex of Kolla, while
that of ERsoria is much longer than broad, prominently acutely
narrowed, It is even a3 rounded in front as BhRendare, of the
Tettigoniellin®.  Kolla is a Tettigoniellind, elosely allicd to Tet-
tigonielly, but differing hy the structure of the verfex, which
ia subeonieally narrowed anteriorly and which is aiso more or
lezs foveate, characteristies of most of the species of Mekilingia.
Again the vertex of BRoorie has a central longitudinal ridge,
while that of Melkilingie is suleate.

In the arrangement and venation of the tepmine Makifingig
is nearer to Teltigonicln thar te any other genus, The foiding
of the antevior wings and the four apical cells and two or three
anteapical celly are also found in the Teltigoniclling.

The elongated and gradually tapering elvpeal sclerite iz more
that of a Tettfgoniella than of a2 Gypong. 1t is certainly closer
to Fetiigoniciln whiteheadit Distant (Baker 5') than to Bhooriz
modulafg Distant.®™ The abscnce of the frontoclypeal suture
coupled with the exaltation of the latera) vertical angles over
the eves nre the unigue amd distinguishing charactevisties of
this genus. The ahsence of the fromtoclypeal suture denotes
antijuity of the proup. This suttre is, however, preseni in an
indisgernibie condition in the species M. prafiosa Raker which
shows the direct line from Makiingin 1o Teftigoniella or Tice-
della, The clypexl styucture is more speciaiized in the Gy ponin:e.
I’? Tettigoniella longa and allied species, such as CHeadelle piilip-
Piue Walker, the clypeal sutures ave quite indiscernible. I be-

“Tdem 24 {18984) 57

" ¥anna Brit. Ind, Hlymeh, 4 (12081 256,

" Fhilip. Joutn, Sei, § I o {1914} 413417,

¥ Fouhn Brit. Ipd, Elyneh, 4 (1908} 285057,
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lieve that Makilingia is an eldey group with Telligoniclls ag an
intermediate group between it and Gypoan,

Five species were deseribed im 1914, In 1924 Baker * de,
acribed {en more species which were collected not only from
the mountainz of northern Luzon but also from the lowlands
and frem other islands, However, he believed that this genus
is confined to the Philippine Tslands,

Emall tettiponiellids, colorad prineipally black and v, ravely whitish,
with head much narrower than pronntum, anterior margin very shart]y
sulilaminate and atrongly rounded in frone betwitn the cyes. Foep tather
lonp and narrow. Basal clypral aoture usunlly entireiy obzolete.  Torm
small and narrow, Lateral feontal marFina passing elose to cyes.  Vortex
fladlizh ev econcave, variously impressed or excavated, and alwnys I
than holf widtl) bebween eyes.  Creelli placed before the fing of WALETir
arping of cpes. Pronctum lomger than the vortex, of n sexapgular gype
in forfm, bui onberiorly stranply, quite cvenly, and varrowly rounded from
the lateral angles Lo betwreen tho eyes, the poaterior bersl marging shuort,
the posterior margin gently incurved, the plewdral area with o atbong com-
rlete eerina.  Scutellum waually Inrpe, longer than wide o wider than
tanp, amd with an wcominale tip, the poskerior aren more or less swalloa.
Tegmina normal in outline o somewhpb narrawed distnd, with four apienl
ealls and 2 or & anteapicals, sometimes with irdistinet st jreopulnge crasse
weina in the ceatal area; clapvns withoeut eroas-wiing, it 2 soctors jeining the
tommizsure, appendix very short or extéfiding to newr tip of inner apical
cell.  Armature of hind tibin dense and boavy.  Sculpturation largely a
heavy and (onspicuous puncturation —BaKER, Philip. Journ Sei, I VR
(1914} 405410,

MAHRILINGIA MIGRA TMaber,

Maktlingla wipre Bakexr, Philip. Journ. Sci. § 08 {1814) 411, fg 1;
24 {1024) GE-A9,

This species has all the appearance of a Kolle. '

Body and togmina deep black, the lega aned two basnl antensnl articles
lemon weltewr,  Tanpth & B, ¢ 6 mm,

Length of faee twise the width betweon eyes: basal clypeal suture oh-
solete; Trofit @ little swellen amil with disc Mfultencd, transroracly impressed
above, beneath margin of verfox; fromt coarsely sparsely penctate on dise,
lateral mardas and clypeus eoncsely shogyvecnod; lorp and pone with very
lurge sonfluent pundtures,  Length of vortex albout Avesixths of the width
between opes, ite antevior lwteral margine slightly bisi:-luut,,-_-; wurfnep
eoarsaly sporscly punctate, the ontire lateral arcas betwech ocedl] omd Crag
deoply excavaterd . a5 (s alse the anterior median ares.  Ocolli Somewlnt
i front of anterior ting of eyes, and about ws far fyom cach olher ay from
eyes,  Pronottm cuarsely sparacly honetake, amd posterioriy with indiztinot
trapgverse rupe Seutellum wider then long:; longer tlan DPronotum,

" Philip. Journ, Bel 24 (1924) B7-7i.
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tranaverse itopressed line ab middbe veey strong and asedially widened;
posterior to impresaed line the surfaee is distinctly lonpitudinally striolate.
Tepraina opate, coviacenus proximagd dncluding the clavuos, the entire o
r‘iar:euua pertion strongly apavasly punckate. Last venteal gepment of
female rectanguiavky emarginote, the latsral posterior berdera atrongly
curvil —BAKER, Phibip. Journ. Sci. £ D 5 (1814) 411

LuzoN, Laguna Provinge, Mount Banabao and Mount Magui-
ling (type, Baker caollection} ; Batangas I'revince, S3anic Tomas
{Qsborn collection ). NEGROS, Cuernos Mountain. PawNay. MIy-
TAD, Surigace Province, Surigac. BASTLAN.

MARTLINGIA TETTIGONOIDES Daker.
Matglingia 1ctigotoides Bakenm, Philip. Journ. Sci 24 {1084% 60-G1,

Female, length, ¥ millimvters. Orhraceous te yellowish; abdomen hlack
with pale segiental marging; tegming, exeept costal marping greenish ko
near apicel cross voins, the spwes slischbly smoky: vertex with four black
spots, twe marginal near apex, ond 1wo surroumding ocelli: on infrro-
poglerier zurfnces of oyes, beneath postesior margin of vertex and eatinely
hidder feomv wiew witholt sepatating the head [rom prenctum, gre two
block spots; premeturn with twe black apota just Lehind eyes; targe linck
spets nlie ceeur on basal sngles of scutelfum; Basal lateral aogles of
Tront narrowly black.

Fromt gtremply convex, medially shallewly depressed, vory fuintly sha-
grecnod, emoath, shining,  Clrpeas stronply roundly umbonate basally, with
vurfree like that of fremt. Getar and lov= with shallow seporated pune-
tures.  Verfew stremply depresscd before the shoop shterior margin, fs
ustial im thia prows, the romainder of surface separaked into throe portions
Ly fow rolnded longitudina! prominences along the lines of the ocelli, the
luteral comcavities much the decper; the median arca minutely ond sparscly
puhctured, the Iatersl aresz wrinkled nexe eyes.  Oeelli lpege, oguidisiant
from basal and antero-lateral mavgits: of vertex nnd nearer to ¢veg than
ta wach ether.  Preeotum uniformly covered with sepurated puenctores, the
interzpares smauth, and teansverse Tope not evident, Tegrinal punctures
well suparated, the intorapaces smosth.  Coenital segrment apically broadly,
deeply, arcuntely emarginate,

Mulo, lenpth, .5 millimeters. Veplex more brondly vounded npically.
Coler intlining to tostaceous fas is somelitnes the ¢nse in fomalea). Meso-
und metasternnl scleritos Black, Gprts of vertex enlarged end variously
enalesced. A eomman type is roprosented in males frem Boguaio, though
many winor waristions of this geowr. A maje color form Treom Dapitan
shows complote conlescence of the Wack Epots acioss disk of vertex. Fe.
inales necasiohally have the msle type of marking, und ene Baguio {emals
¥ stlected which iz similar to Dapitan males. The verlex s finely wrinkled
anteriorly also, and has two small deep dipressions near bLazal murgin,
Genital segment 88 long wa brond, roundly swelen, shining bluck, hind
MATEEh nearly truncate except for a shork, acute, wedian prejectipn; base

;:-I t'h.'i long slender plates very broad, undivided, and swellen. —BAKER,
ac, ¢t
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Lyuzox, Bonguct Bubprovines, Baguio and Pauai {Huight's
Place}: Nueva Vizcaya Provinee, Tmugan. MINDANAQ, Tam-
hoanga Provinee, Dapitan (Bakery, .

According to drawings presented Ly Baker 7 for this specics
there are four characteristie groups of markings (Plate 1, fig.
I, #). Head ochraceous, vertex with four black spots, two
margingl near apex, and two surrounding the ocelli. Thiz
variety, according to specimens coliected on Mount Polis, Luzon,
is light yellow or achrareous, with two anferior pronotal and two
anterior angular markings: two anterjor tegminal black mark-
ings and fwo apical vertey markings are confluent with the two
marginal apices; the entire face iz amher vellow. The varicty
represented by Plate 1, fig. 1, b, head black, and {he one with foup
antero- and thres posterovertical veilow markings, two anterior
black spots on pronotum and two Very Conspiclous anberior
angular blaek spots of the scutellum, has entirely black face
and the general color of the tepmina is greenizh achracsons.
The other, represented b Plate 1, fig. 1, ¢, has head Black, vericx
with two semitransverse and three nosteromarginal ochraccous
markings, and two more ar lass rectangmilar pronetal black mark-
ings just helow the eves, and the upner half of the zeotellum
black; the froms black, the clypeus castanesus brown; eheaks
aochracems.

Female, 8 millimaters, and male, 7.6, four specimens, threc
males, two from Mount Polis and one from Eallaiazon, Louzon, and
one female from Mount Polis, nocthern Luzon, are availalie
for study. These specimens are uniformly ochraceous and the
markings are also uniform.  They a)l conform to Plale 1, g 1, &

fOsborn collection).

OUne female and one male collected al Santo Tomas, Batangas
Province, near Mount Maquiling, zlso conform to Baker's Dlate
i, fig. 1, b, Thesc specimens are achraceoys, slightly darker than
the above varigiy.

The markings of the female diffar slightly from those in
Plate 1, fig. 1, b, of Baker, as there iz on thiz sapecimen distinet
dot on each lateral ungle of the vertsx Just above the anktovior
edge of the eyes.  Also the two achraceous spots above the oeelli
are larger a2nd more confluent. In the male these twe apats e
enlarged with a nrojection divected towards the apex of the
vertex, and the black markings on the anterior and on the poste-

* Fhilip, Journ. Bei. 24 {1924) G0-61, pl. 1, fig. T e-d.
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rior sides of the verlex coalesced, just above the inner marging
of the ayes.

« In apecimen e, collected a2t Santo Tomas, Batangaa Province,
Luzrm, the marking on the apieal margin of the vertex is cuad
by fwo wvertical ochracecus lines, so that it appears as three
black spots on the apical cnd.  The black markings on the iateral
angles of the verlex jist above the inmer margins of the syos
are almost indisceritible and are not wnited with the posterior
rparkings. The seufellar apots have coalesced Into g band or
faseta oecupying the anlerior portion of the seatallum.

In specimen d, oollected on Mount Polis, Mountzin Province,
Luzon, the two anlerior markings are separated {rom the pos-
terior median markings suocrounding the oeelli. The anteriocr
promotal spets as appearing on all of the varietal forms are
redeeed, AR other markings mentioned are also reducad,

There scem to be no definite markings on the vertex, prono-
tum, or scutellum in this specics (M. fettigonoides) .

All specirmens stadied are from the Osborn collection.

MARILINGIA SMECIO3A Haker.
Mokilingia speeciven BAKER, Philip. Journ. Sei. 24 (1924 BE-GE, ph 1,
fig. 2, a~f.

A smngle specimen collected at Santo Tomas, Batangas Prov-
inee, Luzon (Osborn collection) is perhaps the lacgesl of the
group, It ig a fomzle about 10 millimeters long. 1% is tricolored
above, black from head to tip of seutellum, and the aren paraliel
to the costal margin, one-fourth the distance to the base of ihe
tegmina; the following one-eighth is reddish and the rest pale
brown; lateral margin of the chocks, and anterior margin of
vertex, and the pesterior margin of pronetum as well as the legs
and venter are pale brown, Baker states that his speeimens,
taken in Benguet, Mountain Provinee, were only four.  Although
it is the most conspicuous, it is a rare species, ha considers.

MAKILINGTA INTERMETHA Wlichas,
A akilingia intermedia MELICHAR Wiener Ent. Ftr 40 (1983 115,
Makilingia variahilis BauER, Philip. Journ. Sci. 24 (1924) 5364,
Bl I, figms 4, 5
This lone ‘male speeimen, 4.75 millimeters long, is the smallest
Mekitingia in the collection. Melichar is credited with having
narmed _ﬂm speeies hefore Baker,™s
Makilingia infermedia is black with four cquidistant brown
spots on the extreme anterior part of the vertex ; ¢yes and oeclli

“ Idem 27 (1926) 150,
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brown ; tegmina with a cup-shaped vellow marking at the middle
of the elavas, the posteriop patt or tip of clavus yellow, one yel-
low dot en the middle margin of corium near the claval sutire;
base of anfenne and legs vellow; scutellum small, broader Lhan
long.  Originally deseribed from Trinidad, Mountain Provineg,
Lizan,

Luzox, 3ountain Provinee, Ralbalun (Osborn eallection).
MAKILINGIA INTERMENpA Mellchar war, SIMLLIN A Bakey,

Matilingine intcrmedie Melichyr var, similliue BAME, Philip, Jourg,
Bei. 29 [1004) 63-fi4

One femzble and {wo maley were eollected on Mount Palis,
northern Luzon {Qaborn coliection}. The fomale is 5,25 millj-
mefers long and the males aboul 5.

Thiz variety iz somewhat larger than the species fntermedia
Melichar, Tho tepminal markings are continned on the com.
missural line, with complete abzence of the Epot on the corium,
the vertex having twao marginal spots in the fomale anid nome
in the male. Other esloration is the same as that of tutermedin
Melichar.

Lizon, Mountain Frovinee, Mount Poliz and Baguin: Niueva
Vizeays Province, Imuman. MINDANAG, Zamboangy Province,
Dapitan (Baker).

MAETILINCIA BANAHADENLLS Baker.
Mualitingin benghapenaia TAHER, Philip. Journ, Sei. 24 {1924} Gd—KE,
»l 2, figs. B, 7.

Two mazics, about 5 millimeters long, one of the vaciety montal-
barensis.

Black; vertex with two small reddish apieal spots and two
large lateral spots. Tn varicty montalbumensis cach of these
lateral spots coalesces with one of the apical apols, forming twa
lateral bands; clavus with a yvellow apot on each [atersl angla,
claval ares from the arcs adjoining the posterior angle of the
sentellum to the tip where commisstiral line and the claval suture
meet yellow; legs and base of anteunz reddish vellow, Dorsal
side of insect coarsely punctured.

MINpoRD, Saban (Oaborn collection).

Freviously reported hy Eaker feom Mount Banahao, Lagunsa
Prowince, and Montalban, Bizal Provinee, both in Lozan.,
MAHILINGTA WAICHTIANA Sakee.

Makitingie haightione BAERR, Flilip. Jouen, %ei. 24 (19247 GB.

Femaie, length, about 8 millimeters,

Biack, verlex with two large reddish iateral and gpe median
dpical spot, about one and one-Tourth as long az the Lreadih
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hotween the eyes: pronotum and scutellum jet black, coarsely
punctured and steiated; tegmina black, elavus margined bath
atcommizsdral Tine and claval sutore; corium and costal margings
with ochracecus bands; tip of ilegmina cloudy hyaling with
fuseous margin: frons with a reddish spot, venter black; legs
achracesus,

Luzok, Benguct Subprovinece, Haight's Place {Oshorn coilec-
tiom).

MAKILINGTA LINEATA Daker,
Makitingin Hacate Baker, Philip. Jowrn. Sei. 24 (1924 #6548, pl. 2,
fig. 2

Female, length, 6 millimeters.

Black ; vertex obtuscly produced with two large reddish lateral
spots oceupying two-thirds of the lateral marginz: eyes and
acelli orange: tepmina black, ecoarsely punectured, with reddish
commissyral lines, with anchorlike citeve on upper onc-third of
the ¢lavus; tip of tegmina amoolhly fuscous: legs and the haze
of the antennr roddish achracesis.

Luzoy, Mueva Vizcara Provinee, Imugan {feler) @ Henguet
Subproviner, Maoant Pelis (Csharn collection).

MAKILINGIA FLAVIFRONS Rlelchar
Afakilingin farifrens MELICHAE, Wienor Ent, Zhr 40 (1233 E19
Meaktingia bimaexizig Baxer, Philip, Journ. Sei. 24 (10243 87, pl. 3,

fig. 12.

Male, length, about 7.5 millimeters.

Black; wertex schacutely mointed with large yellow lateral
spots: pronelum, scutellum, and tegmina, except the tips, Llaclk,
coarsely puncldred all over, eyea and whole front wellow, legs
yellow: venter yellow with median black markings.

LuzoN, Benguet Sohprovines, Baguio: Ifugao Subproviner,
Mount "olis {Osborn collection) : Nueva Vizeaya Province, Imu-
gan. MINDANAG, Zamboanegs Provinee, Dapitan (Feker),

MARILINGIA PALLIDA Makee.
Makilingio yaiffda Baver, Philip. Joorn. Seic 3 12 9 (1014 413415,
fig. 5; 24 (1924) &8,

Female, length, absut 5 millimeters.

Body pale achraceous; tegmina milky while with smoky hrown
margins at the tip; vertex reunded, about as long as the breadth
between the eyes: two-thirds of lalersl sides sulcate; eyes and
ocelli oehraceous to fusceus, ocelli surrounded by a black marpino;
two black spols, one on cach posterior angle of vertex, next to
eyes; Vertex, pronotum, zeutellum, and anlerior half of tegmina
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sparsely punctured and the apical half smooih and somewhat
Lranspzrent.  Crown almost flat and gquane ; frons almast veetan-
pular and aheuf twice as long 25 the breadth between the eyes,
Last venteal segnent sinuate ot postertor middle and with Wack
markinms,

Luzox, Lasguna Provinee, Mount Maquiling {lype)d, Los Bajios:
Tayabas Provinge, Malinao: Benpnet Subprovinee, Bageio (var.
benprctensis (Baker collection) .

MARILINGTA MACULATA Paher.
filefeilingin mactrfaty BAKER, Philip. Jouen, Sei. § D 9 (1914) 412413,
fg. 7; 24 {1924) G2,

Femzule, length, about 5.75 millimeters.

Biack; vertex somewhat triangular, somewhat pointed, about
iwo-thirds z= long as breadth betwosn eyes, shallowly concave,
with four yellow markings on lateral marging: eves and ocelli
{uscous, froms twice as long as breadth between eyess, clypeal suy-
lure obzolete; promotum distinctly rounded in front, transverse
coarsely and sparscly punctored, poslerior margin almost trun-
cate; humeral angles pointed; scutellum smali, nearly stoath;
tegmina black and coarsely punctured, posterior two-thirds of
lateral sides of clavus margined with greenish yellow markings,
center costal margin ochraceous, tip of tegmina fuacons; legs
and hase of anlennz yeliow, body black benecath,

LUzow, Batangas Province, Santo Tomas (Osborn collection) :
Laguna Province, Mount Banahao, Mount Maquiling, and Los
Bafos: Tayabaz Provines, Malinas, My non, Surigae Provines,
Zurigao: Zamboanga.  HasiLaw atd SIBIUYAN (Baker colleclion).
MARILINGIA TRINISOSA Baker.

Afakilingia prufwssa Baxrr, Philip, Journ, Sei § T § (1314} 412, a3
f1824] SE.

Length, about 6.5 millimeters,

Long and slender, lermina narcow and overlapped at tips.
Black, except legs, base of antenum, and eyes, which are hrown
to fuscous.  Vertex slighily produesd, pointed, with four yedfow
markings, two at the apex and two on lateral sides adjoining
eyca; frons coarsely striated; frons to elypeal suture distinctly
visible; pronotum anterierly rounded, lateral angles pointed,
posterior margin sinvate, coarsely and spacsely punctyred ; sep-
teltum wvery small; togmina sparsely putictiured, apices of clavus
and corium fuseous,

Luzon, Batangas Frovinee, Santo Tomas (Osborn colleetion) ¢
Laguna Provines, Mount Maquiling, Mount Banshao: Mowntain
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Provinee, Baguio: Mueva Vizeaya Province, Imugan, DMINDA-
NA0, Zamboanga Province, Dapitan (Baker colleelion).

’HA.KILINGI.H. COLORATA Bakar.
Makilingq ororata BALER, Philip. Jocrn, Scl. § D 9 (1914} 412413,
fip, 3; 24 (19&4) oL

Female, length, ahout &6 millimeters,

Yertox with aix coaleseing reddish yellow spols forming a
rearginal border from the pesterfor margin to two-thicds side
of vertex, and one similar spot on middle of posterior margin;
anterior side of face with yellow marginal stripe; base of antennie
vellow ; froms and clypons black, suture hetween them obaolete,
together they arve abont three times as long as space between the
underpart of eyes; rostrum and femora pale ochracecus, front
femora with threc black markings, tibis reddish: prosternal and
metastarnal episternum black., Venter ochraceous, the last ven-
tral sepment deeply sinuated, middle part black  tegmina reddish
brown.

LuzoN, Laguna Provinee, Los Banoz {Merino collection’ ; Ta-
vabas Province, Malinao: Mountain Province, Haight's Place.
WEGRD®, Decidental Megros Provines, Curernos de Nepros,  Min-
DaNAO, Agusan Provinee, Butuan: Surigas Provines, Dapa (Os-
born cellection}.

GYPONINE

CGeelli on the disc as in the Tettigenielling, but the face flat
ar slightly convex, and the Lody decidedly flattensd dorsoven-
1rally.

There are two divisions of cicadellids in this subfamily : Pen-
thimiaria, with a short vertex, considerably broader than long,
transversely rounded anteriorly, and not produced; and Hyli-
caria, with the verlex not broader than lony, and more or less
angulariy produced,

According to this arrangement the genus Thowmatoscopus
Kirkaldy, represented by 2 new species, raresi, herein described,
fits very well in the division Penthimiaria with the other two
speciad studied, Peatlimia hemifuscate sp. nov. and Neordedus
aeocephaloides Melichar.

Hey £o HAe gomers of the divaton Ponthimdara,

!, Scutelluen lonper tham vortex, its basal margin considerably longet
than latera]l marpin
B Jenpth of vertex equal to about enc-half broadth between eyes, skart,
teansverse, matoriorly convexly rounded and depreased.
Fevikimic GePrmar.
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b Length of vertex cqoal to about bwa-thirds breadih hetween B,
aubelangate, anterjorly cblinuely rounded ond reflexed,

Neadartuz ]'n.'[u:'lic].mr,
a’. Seutcllem shorter than the vortex, its basa] margin only slightly Tonger
than the lateral mergin Thavmalpscapes Kirkaldy.

Genus PENTHIMEA Germar

Feathimag GERwmar, Map Ent. 4 (I821) 44: Srhr, Hom. Al 4 [1BE4G )
109; Freree, Hev, Mag Zuol, 3 (1875) 392; ATuilssoy, Jourm As
Soc, Bengal 54 [1885) 112; Vax DUZEE, Trans. A, Ent Sge 21
{1334} £87; MELICHAR, Hom, Fauna Coylom [1903) 161; INstaxT,
Fauna Brit, Ind, Ehynch, 4 (19037 241,

Twpe, F. qalva Fabricius, a Palmarctic SEeCies,

Distribution: Nearetic, Palzarctiz, Ethiopian, Orienta), and
Australian Regions.

Body ovate, compact; head short, broad, narrewer than pro-
notum, vounded anteriorly; vertex sloping anterierly, equal to
ong-half the breadth between eves: pronotom large, tranaverge,
and faintly, transversely striated, sloping towards the front,
rounded anteriorly; tepmina ghort with enlarged appendix, in-
clined posteriorly from the truncated apex of clavus, femorn
tempreszed postericrly and hind tibia strongly spinose,

PENTHIMLA HEMIFUSCATA TP TOT.

Length, 5 millimelers,

Vertex ochracecus, profusely spotted with fuscous markings;
brongtum transverse, ochracenus: vertex broader than long:
ochraceous with fuscous markings, an impressed fine on the
anterior half; upper half of tegmina othraceous, sparsely spotted
with fuscous markings af the humeral angle, posterior half
profusely apotted with fuscous markings, apex ochracgons with
exeeption of inner apical celt and appendix which are partially
and herizentally marked with short fuscous lines; fage hlack;
hind legs black, {ibial spurs ochraceous: pectus, venter, and legs
fuseous with schracecns markings.

LarzoN, Mountain Frovines, ¥Mount Santo Tomas (type, Osborn
enllection ),

Grousn NEOQODARTLE Melichar
Neodaring MELICHAR, Hom. Faura Covlon (10033 Ins,

Type, ¥, gearephalefdes Melichar,

THatribution: Oriental Ropion.

Vertex about two-thivds us long as the breadth tefwoen the
eycs, broad, obiuse, slightly sloping towards the front, the apex
being slightly reflexed; ocelli nearer to the eves than Lo each
other; pronotum transverss, anterior mavgin strotgly rounded,
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posterior broadly concave, glmost froneate; seubeflum trans-
verse: teeming broad and short, posteriorly inclined from trum-
cated mpex of clavua, The appendix is well developed, as in
Penthimin, to which this genus is mosl closely allied.

KEQDARTUS ACOCEFHATOIDES Mellchar.
orodarfue weecepitilofdes Muucnar, Hom. Foung Coylon (1203} EGE,
laTanT, Fauna Drit, Ind. Rhynch, 4 (1908} 246, 6y 155

The characteristics of the specimen at band more or less tally
with Distant’s deseription,™ which has been ehanged here to fi
more accurately the Philippine specimen.

Length, includinyr tepming, 4 millimeaters,

YVertex, pronotum, and scutellurm black; pronctum margined
cxteriorly with faint white stripe, scuteltum with two while
apota on each lateral side and one or the middle of the anterior
margin: tegmina black, with thick ochracepus apots, the apex
smoky gray where the veins are fuscous and preceded hy an
irregular treansverse series of four white spots, clevas with o
series of four irvegulav spots and middle of costal region with
& larpe white spot; femora and pectus black, libia and venter
paler, spotted with black; propotum finely, transversely wrin-
kled, =meutellum wery finely, transversely astriate, a Lransverse
impression before apical area, anterior middle third with pubes-
cerce, apical marpin of elavus distinetly inerassate; posterior
tibia strongly =pinuloze, the spines ochrazeeous.

Hitherto known only in the Punjab, Caleutis, Cevlen, Pera-
deniva, Negombao.

Luzon, Benguel Subprovines, Moent Sante Tomas {Osborn
collection). The species is here reported for the first time from
the Philippines,

Genys THATUMATOSCOMUE Hirkaldy

Thawmrtcrropus KIRKALDY, Exp. Sto, Haw, Svoger Plonters' Agsen
Hull, 1 pt. 9 {1005) 42Z,

Type, T. galegtus Kirkaldy, an Austealian species.

This genus is closely related to Penthimiz. The head i more
produced and the wertex has a thin border anteriorly: oechi
small, discal just above anterior margin of eyes; pronotum trana-
verse, shorter than vertex or scutellum: vertex coughly sha-
greened; pronotum and scutellum coarsely striate ; tepmina shorl

and broad; scutellum apically truncate, just as in Penthimia and
Neodartus,

“Foavnn Brit. Ind. Rhynch, & {1908} 240,
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Kirkaldy * erectod this Renus for 4 species collected in Quesns-
land, Australia, by Kochele and Perking (1904 or 1903),
THACMATOSCOPUE BOXAST P may. -

Male, length, including {egming, 7 millimeters; width, 3,

Fuscous above, piceous below. The face below and the Dro-
sternurm and mesesternum picecus; the hind logy fugcons; vertex
slightly convex, roundty produced, one and one-half times as long
as broad, greatly depressed, margined by 4 narrow brown band,
rim slightly produced above the upper margin of eves, middle
rufous from base to two-lhirds the distanee from middle to the
oyes, and mscending upward Protruding {owards the roalinn
line; eyes almost piceous, fuscows in female; upper half of Tacco
inflexed and flat, picenus, geng scparated from inra by a ridpe:
clypeus =mail, almost oblong: frons greatly depressed, upper
fourth narrow; cheeks broad, fuliscecis, thinly produced; [ro-
notum tranaverse, anterior and lalers sides rounded, obligue;
lateral sides truneate, posterior aide distinctly concave, rounded
dorsally, greatly inclined auteriorly; seutellem small, slightly
broader than long, transversely divided by z suture on the mid-
dle, this being the highest level so that the insect has a humped
anpearance; tegmina broad, rounded at Lthe AheX, arenles with
fighter color, wing veing in male Piceous above and fuscous at
the ends; ends, viertex, pronolum, seutellum, and tesminz rourhiy
and coarsely shagreened; hind legs extracrdinarily developed,
depreszed, armed with large spurs.  The fTat and rounded shape,
the foliaceouz vertex curved downward, the impressed mouth
parts, and lhe dark egloration seem to mmdicaie that thiz jnseet
is a ground type. i is possible that this specigs Teeds on roots
of plants, but our specimen was collectod Iram shrubhbery.

LUzoN, Riza! Provines, Alabang {t¥rpe in my collection).

I am naming this peculiar and uncormmon jngect for Dr, Ma-
rinel L. Roxas, former divector of the Bureay of Plant Industry
and former under seeretary of the Fhilippine Department of
Apgricature and Commeres, in appreciation of his grezt interest
in entotnclogical development for the henefit of agriculture,

THAUMATOSCOPYS REFLEXUS Sral.
Feathimia rerezs StAL, Ofv. Vot-Aksd. Fork 27 (187N TRa,
[Pemale, about 8.5 millimeters,
Species lighter and slightly larger than rozasi, Ferrnginoys
all over exeept the fave, prosternum, and mezosternunl, which

" Exp. Sta. Haw, Sugar Plantera’ Assoe. Byl 1 nLo 0 {19053 age



aE2 The Fhilippine Jowrnal of Sclence 1038

ave black; hind fomora and tibia fuscons, wvertex foliaceous,
rounded, slightly longer than width between eyes, apex sljght!:-r
reflexed, lateral edges above line of ayes; ooefll quite incon-
spicuous, on middle of vertex; eyes relatively small; pronotum
fransverse, distinctly hexagomal, shorler than vertex, anlerior
side roumded, pusterior concave, laleval sides parallel, postervior
angles truncate, fincly, trangversely striated; seutellum alightly
Lroader than long; tepmina eoriaceous, small portion of posterior
part somewhat fransparent, wing veins fuscous.

StiAl does not give the distribuiion of this insect. The type
was a Philippine specimern.

Luzow, Manila {J. Valdez}.

JAGSIN.E (including ACOCEFPHALIMNAE)

The Acoccphatin® are regarded as s distinet subdfamily Ly
many avthers, as a separate family by some, and as merely a
iribe or cven a genus by alhers,

The reasan for this simplification or unicn of the two sob-
families iz the difheulty of separating them on the basiz of the
loention of the oeelli.  KMatant % zaid that Xestocephalus, placed
by Van Duzee, its founder, in the Acocephaling, is placed hy
Melichar and Matsumorg in the Jassinme. Heealws, which is
included by Stdl, its founder, in the Acccephalime, is considered
a mertber of the Jassing e Van Buzee. -The main distinguizh-
ing feature of the two is as Tollows:

Deelli nlaeed superiorly close to the onterier clpe of the head.

deeeephalin,
Ceelli ek the apterior edye of the Bead o WOAREEE. oo AL

Distant included the genera Lelonging to the Acocephaline
in hiz synopsis of the Jassinte, The following iz a tontative
key for the groups or divisions of the Jassinm-Acocephaline
based on characteristics given by Distant:

Koy 2o the divistens of the Jassinm and the Acocepfialita
a " Fpee not strongly impresseld across base.

% Dody deprossed, vertex fiptly produeed...ooo, ... Mecalnsaria,
&% Bndy not depresscd.

&% Vortex preduved beyond eves; lateral marging of vertex not ridpged,
ebliquely narrowed bazally at innee mavwing .. Jers e,

e’ Vortex shorter tham bremdth bebwnom eyes, not produccd, ohachrlf
a8 Inhp ar hrendbh between eyes, rounded ahteriorly.

. Slierpry il gy,
¢ % Vertex ahout, ov more than theee times as long as distanee between

L PP Tl P2 TE T 10T

" Futna Brit. Ind. Thynch. 4 (1908} 205268,
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% Wortex oneohelf ar [pus than one-half asg long 2 distance between
erez; lateral moargins not so narrowod,

d'. Anterlor morgin of vertex rounilly produced, wider thin long

at middle e T TP SOOI o ¥ (T S S

ad Anteriar margin acutely or subocutely produced; faee Ignger

thitn bread o i:-m; Fhamrotellizaria,

e Vortex more or losg angularly produced i frant of ayes; face nok

lanper than broad at B e Atkysanusaris,

c'. Variex as lenp ws or longer than brandth Bolween L3058 Legming

usually covering dorsum of abdomen. ..., Deltoeephalusgrig,

Divivion MECALUSARIA

The general characteristics for this division are the depressed
body, the more or Joss Natly produced vertex, and the vlacement
of the ocelli on the apical margin of the vertex near the eyes,
The following key to the genera is from Distant's synopsisz of
the divisjon: &

Koy to the Philippine gencra of the divieisn Hecalusgria,
a' Verlex not prominemely ahgulate in front,
B Tegming with five apical eells v Heafien SLal,
b Tepmine with about aix posterior disceidal areolots ar eolbs
Thontsaniclla Signoret,
o % Vectoa twice s lonpg os pronotum: face about three times the Jength of

ciyprun, tegrina with four apiesl colls, lateral margins of fuce
B SR, ¢ Pt Kirkaldy.

Gehus HECALUS Sidl

Flecaluws Svir, Ann. Soc. Ent, Fr. (1854} &5
triessocratus Fiepgr, Vorh, Eool-Rot. Ges. Wien 18 (1386) 02,

Type, I, peykull] Stal, . o
Distribution: Neartie, Oviental, Australasian, and Ethiapion

Repions. (Probably widely distributed.)

Lady vbleng or elengate, depreased; head somcwhob so, produced apical
margin acute, Mere or les: brondly folinecous; feest dilatod, ssroewhat
deeply sinuate below the exos; facu a little esnvex; eyes smal or toderate:
wealli plaged on the apien! margin of the hoad at ov pear Ehe eyes; pro-
Roum transeerse, vory obbusely roundsd atb apex; scatellom man,{..,am.' a
little breader tham long: tegminz almost as fang as abdemen, marpiscd at
apex, ealvate behind the clavus, with Gve apical celly; leps m.;,_.-_igemmi
Fosterior tikim wvery gpinnse—STiL, cited by DaTiNT, Favne Bri Ind,
Rhyneh, 4 (1908) 278-274,

OECALLYY GRAMINEUS ap, mots )

Length, including tegmina, 7 millimeters,

Grass green all over. Vertex about as long 88 breadth he
tween eyes, or slightly longer; margined by two reddish brown

Tom. cit. 873
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lines, one passing just above the cdge and the other below, hoth
crossing evea longitudinally ; eyes ochraceous with two longi-
(udinal red lines; ocelli ochraeenus, loeated on edge of vertex,
just abuve eyes: face tumid, cheeks slightly inflexed just hel:fmr
eyes; pronotum transyverae, abont twice as broad as long, anlerior
margin slightly ronmded, posterior slightly concave, lateral sides
parailel; scutelum about one and one-half times as broad as
long, zn almost indiscernible oehiraceous square at the center,
a horizontal corved groove at apical third ; tegmina not reaching
tip of abdomen, two small black apets on posterier anghes of
clavus ; [asi ventral segment shaliowly bisinuate, almost truneate;
genital parts green, except ovipositor, which is pink,
Luzay, Manila {(F. Q. Gtaucs; type in oy collection).
HECALLE CAPITATUS IHaisnt,
Hecalus eopitatis TsTanT, auna Brit Ind. Rhyoch., 7 (1918) 3.

Wlale, length, inctuding tegming, 3.5 millimeters.

Dirty ochraceous; vertex flat, impressed, and anterior margins
alightly inflexed, continuously spoelted with fuseous markinga
along hoeder, profusely, finely punctured with brown speeks,
cxeept a lengitudinal, carinate, ochracesus median fascia, as long
as breadth between eves: face impressed acvoss basze, flat, sparae-
Iy marked; frons, cheeks, clypeus, and lora alightly tumid, frons
brozder at base, gradually tapering, clypeus ohlong, hody be-
neath inclwding legs punctured or with brown markings, two
profose markings above eyes;: pronotum transverse, about twice
a3 broad as long, anteripr margin almeost truncate, posterior
Broadly sinuate, sparsely and slightly mavked with minvte pune-
tures ; sentellum about one and one-hail times as broad as long,
with s median, longitudinal, light brown band, and four horizon-
tal, median, light brown spots, posterior angle acute and with
carved impression on upper thivd; tegmina broad, posterior
margin rounded, sparsely and ivvegufarly marked wilh brown
markings, wing veins amhber color; eyes fuscous: ocelli ochraceons
abiove eyes, surrounded by brown spots.

Lezow, Laguna Provinee, Loz Bafioz (5 Fonzalez). NEGROE,
Occidental Negros Provinee, Vietoria {Ealer).

Origivally deseribed from northern Bengal. This species is
here reported from the Philippines for the fiest time.

Cenes THOMBSDNIELLA Signotet

Thogorin BI0N0eyT, Anp. Sov. Fod. Fro (1378) 51,

Thesutroeiclle SMGNORET, Ann. Scc. Ent, Fr. (1580) 62; MELICIAR,
Hom. Fayna Coylan (1903) 171; DiSTANT, Fauna Brit, [nd. Rhvach.
4 (100E) 2T7-2%4.
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Type, T. porrecta Walker.

The original name Thomsenia was changed to Thomsoniclia,
hecause Thowmseniy had been vsed in the Crustacea. This penas
is close lo Heeplus, from which it is separuted by having six
discoidal aresl= and the [vllowine characteriztics-

Body deproseed; herd pralonged in front, Toliaeeows on the apterioe
marpgin of the vertex, with o proove ieoughent its emtice leapth, voeles
depressed, nlso the feens, the lotter witl the rrooves and Iatets] sotercs
axtiruling to the anterior Boeder of tho head: popw sinuoto, ceunded in
the middle, the lurn oceupring the entive spueco betweon the macsin of the
e and the frontal solwre; sides of elypeus 3 lmost paralle], roundad at
tha tip, obe and 2 half times Jonger than beead: promotum transveras,
almost broxder tham the hewd including the cves; texmina hyreline with o
narerewr merminal limbus—SeroreT, Ann, Boe. Ent. Te {1879) BL.
TIIOAMECNIEL LA TOERECTA Walher,

Thomeeoundelle  porreche Watwes {dcaeepholesy, Tast WHoum. Suppl
(1839) U02; MELCHAR Thammganiclin] peek, Hom, Faonn Qoylon
{1003} 173, InsvaxT, Pauna Brit. Ind. RRynch. @ (1908) 278-270,
fim PTH: BIERmMan, Motea Lewel Muws, 2 01933) GE, Juva; TMsthisT,
Faumn.Brit. Ind, Rhyneh, 7 {(IM8) 31 Tazer, anpoblished notes.

Hirtgrmeetoping tenlzins MaTsca., Fiud, Bnk & (14397 114 EIERALDY
{Fhowrvouday, Exp. St Haw., Sooar Plantera® Assge. Ball 1 pt, 9
(1agd) R,

Hecatur fiveehbouwni? S, Sfv. YoroAkad, Fork, (18703 737; S
wxanet [(Thomsenicila), Ann Sor, Ent, Fro {15300 32, plo 1, i 4
ATRINSON, Journ. Ax. Sor, RBewrad 54 (15B5) 104,

Length, ineluding ovipositor, 5.5 millimeters,

Pale ochraceous or groonish ochraceous, with amatl apet at the apex of
elivuz and ancther on bhe middle of the firsh apicad aen blaeks anterior
marzin of vertex wsuwlly blackishy some obseure longitudinal oranpe-ret
foarie which ave zomctimes obaslcde, 0 obher spegicons visihle ps in the
one here fmared, these fesce sumber when fully diszeenible four on vertexs,
g an pronctum, and three on seatellun: vertox considerably sharter thap
brendih betwern oyes, its anterioes margin distigetly ceflewal, ool in groove
very close ta ehe eves.—INETANT. Iouna Brit. Ind. Ehyneh. 4 {1908) 278-
TRL

Habitul: Caleuttn, Cewlon, Pusa, Peradeniyva, Nopgpombo, Tur-
mi, dlaldive Txlands:, Queenslond, I'hilippines.

THGMEANIELLA ALDGMACUT.ATA THadpnt.

Theosngoniclla albnmaeniate DosrayT, Fauna Drie Ind. Rlgnch,
{100%) 2R0-201.

Lenglh of male, inciuding tegming, & millimeterz,

Pale oclieaceona or greenish-schraceows; apival nreas of togminn brawnish
with whitc spotis vertex o head with the lateral and apieol mergins some-
what stropsly tefesad, exteeme aptcal edge picenus; pronatum fimely brans-

E—1
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vrersely strinto; scutelinm with an anpulate line befors the apieal aroa;
im some spocimens as the one here figuted theve mee tweo darker basal spots,
bt peneraliy these are obaslete; albdomen above black, the Bdoval margins
gomewhat bropdly ochraceous and inwardiy angulated, 8 sub.npieal norrow
proyish trapsverse foscis, the anal sepment castangous —DISTANT, tom, «it.,
IR1.
. Qriginally known only in castern Bengal, Caleutta, and Ceylon,
Luzox, Bizal Provinee, Alabang: Lapuna FProvince, Los Lanos
(5. Valder, in my collection).
This is the first Philippine record Tor this species.  Apparently
very common arcand Manila. Some of the specimens are pars-
gitized by a dryinid.

Geaus NIEYANWA Kirkaldy
Nirvara Kmeacny, Ent. 33 (1300} 293; Mevicoae, Hom. Fauia
Coylen (1303) 165; DroraxTt, Fauna Brit, Ind, Rlynel, 4 (1902
281,

Type, M. pectelommalos Kirkaldy.

Distant ©* places Lhe members of this penus under the division
Heenluszria, Kirhzldy 9 founded this genues in 1900, which he
statez may be placed provisiomally ncar fhe American genus
Seangdergiella Signoret, a penus allied to Hocalus tnder Jazsine,
However, laler on Kirkaldy ™ changed his opinion and placed it
under the genus Lupterigine, which helongs to the Typhlocyhine,
Baker " hag rafsed this getls to the sategory of 4 family, =op-
arafed into three sublumilies mainly according to the position
of tha antenne: namely, Macrpeeriine, Nirvaniinge, and Steno-
metopiine.  The Macroceratogoniing include ihe gensra Mfocea-
cerafegonin Kivkaldy, Baloilies Distant, and Stenatorior, a now
fFenus erected by Baker, the charucteristics of which were based
upen the more highly specialized Baibilns. The type species
iz Stenotortor inocerpi Raker, collected in Singapere, Straits
Scftlements, on fwocarpus edudiz, the Otaheite chestnut, supposed
1o have been imtroduced from Pelynesia.

The Sfenometopiine take in one genus, Sierpmedopivs Matau-
mra, with the spectes 5. formosanns Matsumura and 5. mindn-
ueoensts Baker. Baker belleved that this genus may be rep-
rezented in the islands between Formozz and Mindanao.

The Nirvaniine take in Didins Distant, which is provisionally
placed in this subfamily by Baker, Kone Distant, Nirpang Kir-

B Tom cit, (19037 241 and 9%,

“ Ent 33 {17007 =93,

™ Exp. St Havw Sugnr Planters' Aasoc, Bull. 3 (1R07) 68
= PRilip. Journ, Sel. 23 {1523) 345401,
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kaldy, Ophivchns Distant, and the four gencra separated by him;
raraecly, Prewudonirvane, Nirvonoides, Pythantrrana, and Josgo-
nirvang, Those zcparations were based largely on the shape
and eharacteristic seulplures of the vertex, on the position ‘of
the oeelli on the varring points of the crown, accompanied hy
peculiar survounding structures, and in many cases the szjzes
and shapex of the tegminal calls,

In Baker's ™ =ymopsis the vertex of Kemg is as long as or
usially shorter than the antearulgy width, which did not tally
with any species. It zhould have been relatively shorter than
the vertex of Nireene, [ have cxamined the specics of Eann
and found them to have the vertox longer than the distance
bBatween the eyes, tallving with Distant's aynapaia which gives
the face slightly longer than broad.

NIRYANA FOILIFPINESNSIS Eaher,
MNirvena philippincneta Baker, Philip, Journ. Sei, 23 (1923) RIR-23d,
pi. 4, fiy, ol
Length, including tegmina, 5 millimeters,

Very pale ochraceous; the deliente complete median carina of Vertex ia
black, end & median stripe o littie paler in color conbinoous neresa the pro-
netum and scuteflum, and in s0me specimens the ful tength of ¢loval com-
Missure; occllua seated in an orange spet.  Tepmina milky transloeenl,
thres blique fuseous stripes over the SNTUERONdIng fross ¥Yoins in apical
Balf of subeostal area: o lavge erange =spot savera apicol portiony of rodial
and medial wress; apical sngmorgia foseous, thim extonding inte auter
apical ecll; & large round hlaek apot at buse of secotul npical cobl: extrone
apex of clavus fuseows, Length, Temale, B mny; male, 4,28 mm.—Baksr,
Ine, eit.

Baker's spesimens were from Mount Maguiling, Luzon: and
Dapitan, Zamboanga, Lanao, and Surigas, Mindanao.

Luzon, Laguna Province, Tos Bafios, Monnt Banahao: Rizal
Province, Alabang. NEGros, Occidental Negros Province, La
{Carlota. The specintens wore compared with the type in the
Urited States National Museumn, It is evident that this species
i# well distributed.

Dilwvision SELENCCEFHAL ARIA

The general chatacteristics of the species helonging to thia
division are as follows: Vertex short, about one-half as long as
distance befween the eves, more or less rounded anterioriy, the
oceili near the anterior margin of the eve and near the eyes,

“ Tam. cit. 379.



3ER Tie Phiippine Jowrnal of Selence TEL:

The follewing key may serve Lo separate the gencra determined

in this paper:

v Fey te ke Philinpive geacra of the divizien Selenocepliclorio.

4 Voing of topming very distinctly Beowe-muorgived, the coliular arcas
promoanced, the {rons more o Tees rowndded: vertex ot apically teans-
voraely solente, the apical meepin maore o less reflesed and ridged,

Purmursies Fieber,
a® Veing of tepming very distinet and cellulur wreas oot all brawme.mar.
mined, frens more or lesa clomgated,

B Vertes moderatoly transversely sweleatc goar opex and ridged at the
odpa, more thon oie-Nalf &3 long 2 width between cyos, ovipesitor
and pagofer short and stoot. o Femrefln gom. Tew

. Vortes medderatels tronsverscly bulmm M ﬂ]il-:“.f and eitmed at the
edpe, more than ome-fourth as lonpg as width hetween opes, ovi-
posilor and pypafers more or loss lopg and slendor.

Onitieelln ron, nov.

a’. Yeoing of tegmitw norimal, claval veins pot comneocted, apieal aress of
Logrtnizeg, reticalorly weined.

b Vertex zlmost as lomp as width bebtwoen ayes, body clongated ond
sledler, wings vovry mncl Tonger and Lapering.

Parabetocratua Uller.

d Y Vortex moderakaly tronsversoely suleate near apex and ridied ot the
cdpe, anc il ax lang as width between ewes. o Krmae Tekalils,

Gepus PARAMESUS Ficber
Paraweses Fierer, Yorh, Zool-Bat, Ces. Wicn 16 (1863 56,

Type, P wervosns Fall, a Pakearctic spocies.
Dristribution : Nearetic, Paleurctic, and Oricntal Regions.

Mavgin of werlex lanear, ridped above and Toelew owsri with short fme
transverse wrinklea parallel to margis, hollowed out on the ypper surface,
the marrin of vertex consequently somevimt rajzed; the whole face very
finely shaprecned; Jdypews somewhat loms, praduwdly widened to apex, al-
most spakalute, "Limel,” not cxtending to end of elypewes, ehedks and widdle
of fhe sides vory obtosely angulsted, almost round: pronctom in fronk
wiry futly curved; face Lo voevles on cldee noarly soboight-angalarly sbiuse,
tr the elvpels suddenly narvewed, ocelli on the ridge of vertex mear Lhe
e¥es; veing of topmina distioet, the brown bordering of the veins strangly
pronounced, the innee forked Yranch of Hest seetor ecosmecled with Lhe
internel vein By bwo tromsverse veing su lhat chers are Lwe discal enlls,
thiae middle eolls and five termingl odis are nlso formned; po marginal
appendage. Divcetion of veins in formina as in Selenocepkalus,—bleLT-
ChAR, oited by Therant, Fawna Wit Ind, Rhyneh, 4 {1988) 208,

FARAURSUS LINEATICOLLIE Dinlant.

Prrmnranr Hucaticslliy DaTiny, Faunw Brit. Ind. Rhynch 4 (1003)
2R, fig. 176,

Lengtit, 3 to 6 millimelars.

Vortox, profcium and seatslinm othracenus: vorbix with an arcuateld
transverse black fascin hetween the eyes, belind the fascin is o short
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medial iggized davk lne extending to baso; pronetum with five fogDadinal
marrow fasckar, the contral nareiwest and darkest, thoss an each side pabar,
Lroider and more Teewnish in hue; bedy beneath and logs pale ochraceany ;
face tromsvovscly brewmly strinte, mediadly longito dinally polaly nlerruptad,
ea eack side of clypeus n opoade clonpate st cubwardly maveined with
black; abdomen bettieath with s moceinal sevies of small Ploesua apeds;
postevier Lilix streaked and spetted wilh piecous: togmina dull Tile erheas
ceuls, the veiny very prominend wnd mueh paler, a centval Jrominent disen)
hrown spob sometimes proveded nearer base by oowe or twe soulber i
linear dark spets: vertex short, tramsverse, veundod amicriorly, nbaol three
Limes as beopd s bong: Tace =ub-convex; kibjpe lengly spinobose,—1Mstawr,
loe. gil.

LuzoN, Wizal Provines, Alabang (Merine collection) ; Nucva
Vizcaya Provinee, Bayombong. BaSILAN (Osborn colleclion).
Thiz speeies was originally described by Distant {rom Bengal,

and 18 now reported for the fivat time from the Philippines where
it moy he of wide distriluticn,

Genus ROXASELLA novum

Tybe, K. camusi 5p. mov.

Body oblong; vertex produced in front, slighily longer than
ome-half the distanee between eyes, flat, finely diagonally stristed ;
face dilaled, depressed at base, antenna loeated in impressions
at hase of cheek between eyes and :puce below hase of frons:
ocellt sitvated at apex of vortex, elose to eves and above the
suleated area of aniennal base; pronotum iransverze, distinctly
fuadrilateral, anterior margin rowded, slightly produced to be-
Lween eyes, sidea short and ohligue; postevicr macgie slightly
arcilaled, bwo-thivds of posterior area roughly atriated, anterior
third slipghtly irresalacly clewated; scatellum trisngular, slightly
broader than leng; legming extending beyond tip of abddomen,
venation simtlar to that of Sclenecophofus,  Closely relaled to
Selenocephalus, dilfering mainly in shape of verlex, which in
Selenocephaliss s broadly rounded at the apex, apd albout one.
half 2= long as hall of dislance between eyes, and the shape of
pronotum which is vounded on anterior margin, and slightly
more areuated at posterior margin, and with Lhe shallower execa-
valion of cheek at base of antenn:s.

Tuzow, Laguna Provinee, Mount Maquiling.  There are speci-
mens of this genus in the Ealer collection from Eorbes and
Singapare.

This genusz is erected in honor of Dr. Manus] L. Roxas, chajp-
man of the National Besearch Counedl, beeause of his inferost in
insect control
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ROXASELLA CAMUIL ap. nov.

Female, lenglh, about 7.25 millineters, male, length, akout 7.

WVertex browu, with a navrow ochyaceous band at extreme an-
terior margin, preeeded by a fuscous band two and fwo-thirds
timea as long as distance between the eyes; oealli at apex of
veriex just abpve and cinze Lo eyes; efed fuseous; face ochra-
ceals ; base of frons rounded with fuscous band, a deep excavated
part above cheek, bebween base of frons and eves, where antenmne
are located, clypens narvower at base; pronotum brown, roughly
and transversely striate at postevior two-thivds, seutelium trian-
gular, shightly wider than long, anlerior portion brown, posterior
angle ochracecus; tegmina semitransparent pale brown, long
yoing hrown, crimson bands on commissural region, on claval-
suture region, and on costal and frst apical celis; pectoral and
ahdominal regions ochraceous with a light brown tinge, posterior
legs spinulose and regularly marked with brown,; last veniral
sepment longitudinally carinate, protruding slightly at center.

Luzoy, Laguna Province, Los Baios (holotype, 5. Gonzgles;
allotype, Baker collection, U. §. N, L),

This species is named for Mr. Jose S. Camus, ex-director of
tiie Bureay of Plant Industry and now undersecretary of the
Department of Agriculture and Commerece, in recognition of his
interest in promoting entomological work in this bureau.

HOXASELLA LO3BARAOSA sp. tior,

Female, length, & millimmeters; male, length, 7.

Light brown, with fuscous markings on vertex, pronstum,
seutelium, commissural region of the clavus, and last thind (api-
val region) of tegmina; venation golden yellow.

Verlex with ochraceous marginal stripe preceded by fuscous
band, separated at the middte, anterior half of the vertex ochra-
ceous; posterior fwo-thirds of prenoturn finely, transversely
striate and fAnely punctate; seuteifum ochraceous with brown
markings on central, lateral, and apical portions; face ochraceous
with fuscous marks on basal roavgin of frens bordering apex
ol vertex; sternal vegion dark brown: venier ochracesus with
brownish tinge; tegmina cchracecus with fuscous blotches on
upper portion of two culer apical cells, and the tip of the wing
COvRE,

TUzoN, Luguna Province, Los Bailos (lype, Baker collection,
T. 5. M. M.); MmNbaNao, Surigao, Lanae, Zamboanga (pata-
types}. The paratypes arc slightiy darker brownish.
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fienus OMANELLA novum

Type, 0. barberi =p. nov.

Vertex depressed, slightly produced in front, rounded, slightly,
transversely =suleate and reflexed ot apex, about one-thivd as
long as distance around posterior marzings of eves; oeelli ochra-
ceous, on the apex of vertex, distance from ey to oellus one-
fourth the distance belween oeellis general shape of frons some-
what triangular, bread at base and tapering towards elypeus.
Clypeus elongate, broader at apex than at hase, Shape and
sculpture of pronctum and scutellum, the position and venalion
of tegmina simibar to that of Roxusella, exeept that the frst apieal
cell iz smaller than the fivst anteapical, while that of Roxagella
iz equal in size t0 the firat anteapical. The main difference [rom
Koxesella, however, i3 in the size and shape of the vertex. The
location of the acelli is immediately above the eyes in Rozasells,
and the antennal pit is shallower in this genus than in Foxesela.
The pronctum is less sculptured in Omonelln. The ovippaitor
and pygoefer of this genus are long and slender; the ovipositor
greatly exceeds the pygofer,

The genus is named in honor of Mr. Paul W, Oman, taxonomist
in charge uf auchenorhynchous Homoptera in the United Statea
National Museum, whose valuable gasistance and timely sug-

gestions to Lhe writer in Lhe preparation of this paper are VETY
much appreciated,

OMANELLA BAREERT ag. mav.

Female, length, including legmina, & millimeters; male, length,
including tegmina, 3.5.

Eody ochrareous, vertex and provotum slightly greenish ochra-
ecous, each dorsal segment of abdomen with brown bands.
Vertex greenish ochraceous with four black spets in & row near
apex and two b posterior marein, distance betvwoan grellus and
eye almoeet one-third that of distance between ocelli thomselves;
pronotum greenish ochraceous, rounded anteriorly, slightly sin-
uate posteriorly, two-thirds posterior arvea finely punctate and
striate, six dark spots at middle (three on cach lateral stde] ;
acutellum ochraceous, with an obligun faint brown pateh on rach
nnteraluferal angie, posterior zngle differantiated by a transverse
sileus, fnely striate, and with a brown dot on each latera! side;
tegrina greenish amber, wing veins transparent amber, with
i piceoud marking on the ends of the ovter and inner claval veins,
and ihe claval suture at the point of union with the vein boupd-
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ing ihe commissural region, and brownish markings on veins
praetically in all angles of every cell; peetus, legs, and abdornen
ochraenous, last veniral segment in malke truncale, with two
amoky semitransparent markings near middle; last ventral seg-
ment of female slightly nolehed at center, abdomen greatly faper-
g, ovipositor long, pointed, and distended far beyond pygofer,
reaching almost to tips of tegmina.

The species js named for Mr. I G, Barber, taxonomist in
charge of the Hemiptera-Heteroptera in the United States Na-
tional Museum.

MiNpamas, Zamboanga BASILAN (type, Baker eollection,
United Stales National 3useum]).

OMANELLA PHILIFFINA rp. Hev.

Femate, length, & millimeters; male, length, 6.5,

Olive-geeen, face greenish ochraccous, pectoral and ventral
regions greenizh gray, prosternal repion with black Blotches.
Vortex rounded, about ope-fourith as long as distance between
eves, which are oramire above and dark Delow, with two cenfluent
prange spots occupyinr practically tie whole freatal half of
vortex, three distinct black dols on mmidsection; fvons abruptly
tapering towards the elypeal suture; elypeus narrowest at su-
tore, abruptly enlarging Lowards apex, face greenish yellow
front tibic orange; the twe posteripr with an orange blotch
near foemora; pronotum slightly wider than leong, olive-green,
with tweg amall orange spotz at middle of anterior marcgin, two
large oranpe speots on midsection of pronotum, and one smal!
grange spot on exch luleral side; scotellom lighter groen, with
two oranpe blotehes on each of the anterior angles; two on mid-
dle of lateral side, und one ol apex of posicvior angle; tegmina
coriacenus smoky hyaling, wing veins testaccous, with arange
slripes on comtnissural region, an arange spaot on cach homeral
angle, and an orange siripe alony eesial vein.

This is one of Baker’s manuseripl species the type of which
iz lakeled Seltruoceplolve philfprnensis sp. nov. in the Baker
collection. it differs from the 1ype of Selanoceplalys in the gen-
eral shape of the face, Lhe shape und sulea of the veriex, the
shape of the proncium, and the folding of the tegmina. The
robust postevior tibia, which iz slightly compressed and denzely
spinoloze, one of ihe outstanding characteristivs of Selanocepha-
tus, iz not present in this species.

MINDANAD, Zamboanga {type, Baker eollection, T 8. N. AL).
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OMANELLA JOMNS0XI ap. nor.

Female, from middle of vertex to tip of oviposiior, 9.5 mil-
limelers; male, from middle of vertes o tip of tegming, 8, .

{xreenish ochraceoys dorsad, and ochraceous vanbrad, sides
of body brown with a narrow pale ochraceous band on the pos-
terior side of each abdominal segment; vertex with four hlack
spots in a row, on deprcssed portion near apex, and two on
rosterior side, one-third of the distance from the eve to the
distance between the spota; ocelli on the margin of verlex achra-
cecus. Pronotum, sentellum, and tegmina with the same color
and markings as those of 0. barders, but the clival sufure more
golden in enlor.,  Verr cloze to (). barberi, but larger.  Last vene
tral segment of male a tittle rounded ji f ratl; oviposilor slenderay
amd velalively longer than that of O, barberi, The sheath pro-
jeeting hevond the tips of legmina,

I take pleasure in naming this beautifo) specics for Miss Do-
rothy Johnson, geaduate assislant of the Ohio Biological Survey,
whose assistance wag gratef uily reegived during the enrly part
of this work,

Mivpawan, Zamboangn, BARILAN (type and paratypes, Baker
collection, 11, 5. M. 21.),

Genus PARADOLOCRATUS Uhler

Prrgbolacratys Unetr, Proc. 17, 5. %ot Mus, 19 (138R} 2o,
Parebidopana MaTSrMuls, Cobl, Apr. Hokubko Jmp, Univ. Tul. 4
$1418).

Trype, P guttaivs Uiler.

Probable disteibution: Orietital,

This genus was ereeted by Uhler, but later Matsumies & Eave
it the name Perebofopena.

Elongate, slender; verlex almost as Tentzr a3 wide, {riangularly
rounded in fronl, a little axpanded at the margin bhetween tha
middle and the eyes, the margin a iifle uptorhed; ooy blunt,
triangulaciy clongated; ocelli at apex of veriex irmmodiately alter
the eres and above the anlennse: pronotum transverse, anterior
margin rounded, the lateral ohliquely routnded, and the pusterior
gradually coneave, almost as long as verlex which is lenger than
scutellum, surface finely wrinkled; scutellum with surfaee finely
wrinkled, broader than long, the poaterior angle separated hy
an arcuated snture; togmina long, slender, and tapering, with
Tour apical celis.

*Coll. Agr. Hokuku Imp. Univ. Pob. £ (122},
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This genus iz here reported from the Philippines for the first
lime.

P;mam[.nmrua GUETATVE Ubler.
Parpbolacratug guttatus UNLER, Proc. U &, XNak Mus, 12 [1RDG)Y 281,
Parvabolopenn guttatues Matsieives, Coll. Ay Hohular Imp. Univ.
Tul 4 (1012); 6000 THuetrated Inscets of Japan-Empice (1%31).

Length to lip of wing eovers, & to 7 millitneters; width of
prouofum, 2.

Elonguted, bright pracgreen, polished. Head almost oz long as wide:
angularly Tounded in front, the subncute apex a little upiurned; epes
lirerwn, lowg, Bluntly angulor on the inner side, the depressed middle crossad
Iy two impressed lines, amd & very slender impresaed line on the middle;
smtepnz very long nnd slender, yellow from base teo middle, brewn from
thenee to Up. Pronotum shert, sublunete, with the latcrs] onds diagonal
and moderately rounded, the surface wery fipely wrinkled. Stermem and
lzgs paler, the fomora with some bliek apecks, the tibim dotted with bluck
and with bleck spines. Wing eovers wedge-shuped when closed, a little
tinged with yellow abeove the margin of the claves marked with twe black,
small spats, ape of which iz on the npox, apical ends of membrane with two
or three black trecews, the surface hiphly polished. —UHMER, ol il

Luzor, Mountain Province, Haight's Place (Oshorn collee.
tion) ; Baguie (Baker collection, U, 8. N. M.).

Genna HRISNA Kickaldy

Stva SrimoLa, Mem. di Matem, ¢ di Fia. Soc. Ital. Modens (1852}
16%; StAr, Hem, Afe 4 (1368) 112, SICKORET, Ann Soe. Ent. Fr
(1RED} 187: ATEINZ0N, Journ, As. Soc. Bongal 54 (13350} 107;
MepicHaR, Hom, Faung Ceylon {1903) 16T, nom. praccer.

Krirne Kigwarny, Entomologist 33 (1900 243, nom. nov.; DsTANT,
Fauna Brit. Ind. Rhynch, 4 (1502) 297,

Eogypune Kok Aloy, Entomologine 24 (0301) 36

Type, K. strigreolliz (Bpinola),
Distribution Ethiopian and Griental Regions.

Bady oblong, somewhet depreessed. abuve slightly convex: vertex nzrrower
thun the promotum, short, reunded aunberiorly or obbuscly subangulovly
raunded, anterior margin apmewhat acute buk vl Tolineeows, wortex hari-
zontal, Mat, zbout twice sa broad ae the eves; farce dilated, {rons and
clypeuz somewhat {lal; frong longer than broad; clypeus spatulifetm:
aena broad with the anple more or less anpulae and mere oF less emar-
pinate: oeslli placed at the eyes on the antevior margin of the bead;
nronatnm trensverss, nhbeviorly pareowed, twice as browd wss leng :lightly
rounided at anterior margin, aletast steakehi bofore the seotelbam, Iateral
murgins acete, scubellum teiznpulac, o little broader than leng; tegminu
trely cxtending beyond the shdominn] apoex, apicelly narrow, Ertepularly
veimed; legs moderata, peostevior femorn eompressed; posterioe tibim very
Apingee, —ATHINEZON, ¢ited by INSTANT, loo cit
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ERISNA STRIGICOLLL Zpinsls,

Acoaenkaluz ot vaminewg WaLker, List Hom, 2 {1261} B4T; SicioRET,
Ann, Soe. Ent. ¥Fr. (1879) g5, .

Krisne strinicoltin Hridons (Fivg), Mem. Mgk Fis. Soc, Modeng
(1252 E6T: SigworeT, Ann. Soe. Ent, Fr. {ISR(Y 198, pl, & flp. 64;
ATINB0N, Journ. As. Soo Bengal 54 {1885 108; KIRKALDY
[(Kriana), Entomolegizt 33 (1500) 242; Blepuan (Siva), Motea
Leyd, Mus, 25 {1207) 160G, DistanT, Fauna Brik Ind, Khynoh, 4

{1808} 297-292 fig 1697 MELICHAR, MNotos Toyd, Mus. 36 (1015
121, Javp,

Bythozcppue testaeenly WALKER, Jourt. Linn. Sog, Zool. 1 {1837) 173,

Bytkaeeopng indicatus WALKER, List Hom. Buppl. {1838) 266,

Selenpcephalus cortnlie Srin, Frog. Eup. Resa ins, (1E59) 2003 (Siwd),
Ann, See. Ent. Fr, (1864} 8G; Hev, Wet-Akad, Fiirh, (LBTH) 738,

Length, including tegmina, 106 to 13 milimelers.

Greenish ochraceoys to male oeheacenus; vertex short, abont
half as long as distance between cred, narvower than pronotum,
flat, =lightly impressed, front margin reflexed, a discontineons
arcddate fuscons fascia bordering margin from erc to eye, ¢ross-
ing them with a longitudinal suture from center of posterior
margin to apex of vertex, pronotnm transverae, anteriocly round-
cd transversely and stromgly striate; zewtellum hroad, about one
and one-third as broad as long: tepmina with an obligue im-
pression near each lateral angle, an arcuate impression nepy
tegmina profusely punclated, with two small black markings =t
the apices of the clavus, anterigr posterior margin from elavus
down amoky white; posterior legs thickly decorated with stout
gpines,

Known host, Aealyphe spoeies.

Distant ® reported the distribution as Bengal, Kangra Valley,
Bombay, Nilgiri Hills, Burma, Tenasserim, Malay Peninsuln,
Camhbedia, Java, Borheo, Celebes, North China, Philippines.

Luzon, Laguna Provines, Los Bafios, Mount Eanahao: Rizal
Province, Alabang (Merino) : Tayabas Province, Panuon - Moui-
tain Province, Trinidad {Osbern collection), NEGRO3, Negros
Ocoidental Province, La Carlola {Merino}. BILIRAX (Oaborn
eolleetinn) .

KRTHNA STHRIATA Kirtr.

Krisie girimln Krevy {Cypema), Jowrn, Linn. See Zeol. 24 11291
17i; MELTZHAR (Sfee), ITom. Fauna Cevlon (1903) 167; DIsTanT,
Favan Brit. Iad. Rhynch. & {190%) 208-259, fip 100,

Eogypons Erlypl Kewaroy, Entemologiar 34 (131} 39,

Length, including termina, abuat 17 millintetara,

“ Fouera Brit. Ind. Rhynch, 4 (L805) Z0g,
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Yoliowish preen, the vectex slightly more angular and niore
poinied than in the preceding species; the venation iz grean wl?:tn
inat of the closely related strigpigolliz is yellow. The legminy
are not as compact; they are more spread and rather pubescent,
and not rugulese or punctate.

The disiribution as reported by Distant,® iz Ceylon, Kandy,
Maskeliva, Fundaluoys, Peradeniya, Murowale, Gumuduwa, Ha-
putale, Keigalle. .

Luzon, Nueva Vireava Province, Imugan (Osborn collection),
Hitherto not recorded in the Philippines.

Diwvision TARTESSLCSARTA

To thig division bolong the species having the vectex abouk or
more than three times broader belwesn eyes than long, and with
the ocolli mear the anterior margin and nearer to the eves than
to each other, The twe genern are separated by the {ollowing
characterislties:

Fertex and proeautie hoth angularly prodoeed in fvent of eyea.
Tarteszus BEM,

Vertow alone anguloncly produced in front of eses; pronebam twice, or
slightty more Wan bwice, 35 Jorg o5 verfe¥.. ... Sheabeercus Stal

Gonwa TARTESSLIS Stdd

Trricsrrs 3T, OFv. Vet-Akad, Férh, {1265} 155; SmoyoReT, Ann,
Boe, Ent, Fr, (1378} 247; Sranceels, Ofy, Vet-Akad, [Porh, MNa. 9
(18770 3; LusTaxT, Yauna Erit, Tud. Rhvech, 4 (1903 A02-305.

Trpe, T. ferruegimens Walker.
Dislribotion: Kastern DBritish India, Alalay Peninsula and
Archipolaga,

Body oblonpg: verfey brogd, sheaee, th feont of cyes steonsly anprelaely
roandly praduced, shorter or narvvower ab apex; hend beneath steongly
reolinutnd, fuce modderadely flalleocd, s Lithe marrowed posteriorly: epes
latge, ahlique; ocelli placed on marein of verdex near cyes: proootidam Jaree,
arleriorly wveey stronely, roendly, and subaneolacly produced: acutelfum
longer than Lvoad, abopd s long as pronetam; Lerming obsbanyr, apex sehigs
what walvale, apical eclls five; pasterior denacly  apinuloss-—=INSTANT,
lag, wit.

TARTESs50E FERMUGINEUE Walker,

Tartezens forrpgincny WALKER (Lytheacopus), List flom. 3 (1331}
POE-E0G, BTAL  (Tartesswad, Ofv, Vet-Abkad. Farh, (1870) 738;
seaxcrene, Ofv, Vet-Akad, Foch. Ko, 0 (1877)] 7: 3IoHORET, ADn.
Soc. Enb Fe. (1530) 38&; Tharawr, Yauna Brit. Ind, Rhynch. 4
(1902} 303, fign 193%; Basks, Philip. Journ, Scl § D 4 (19003 B53:
MELICEAR, Notes Lewd, Mus, 36 {1913} 131

™ Tomn, cit, 239,
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Futhaseopert mnbayes ST, Prog Fueg, Resa Ina. (1850} 200, B. hénr-
st ek, wniliacltns, wnifoesin Walker M5.: 8tiL {Torfersar), Ofv,
Wik -Akad, Firh, (1350} 10 BICHNOTET. Ann. Scec. Eni, 15807 16T,

Female, length, including tegmiba, 10 miltimeters; male, 8, °

Taewny, vather narrow, tapering from the hesd b the Lip el 1o abon-
man; hamd minately pueetured, very short, coenical, o Hitle breader tham
the chesd, black slang the fore horder, extremely eomeave belind crown,
extrovcly short in Al middic where itz length (s not ane-tepth of ita
begudth, rather bronder on esell side; under side transvorsely shbriatod,
aeross seutchents minutely poaoctured, having en ench side of theo Fosbe
horder o teinwrular compartment, wlich is rartly smeath, portly aliphtly
ririated. Lveast pavtly Blaek on each sifley abdomwn ok hind bevdurs
of the segment tawny: veing of the forcwings fow, blgek, cxeopring lose
along the hind horder; hind wings grag.—Wankrr, List ITom, 2 [1551)
RER JENG,

This species waz oripinally deseribed Trom Java, and its dis-
tribution s given by Distant 7 a3 Tenasszerim, Madyy Peninsula:
Fevak, Malacea, Java, Myaol, and Japan. Banks®® mode the
firat Philippine rvecord. The available material indientes {hat
Lhe speeics is present all over the Philippinea.  Kngwn host plant,
TOA NI,

TARTESSUS MALAY LS HidL
Tarteszus maleyws 5vin. Freg Bop, Besa Ina. 200; Ofe, Vet-Abkad,

Firh, (1863 104,
Parfeasue ferrmrtnens STAL, Y, Vor-Akad. Firle (18700 738; SriKc-

AERG, Sy, Vet-Akad. Forh, Keo 0 (1877 7; SmnorneT, Ezaai sur
ley Jnesidos (1RT8Y 337-358, pl 9w, fe &7,

Length, including tepmina, az in fereuogincns, B to 10 milii-
meters.

This speciez was described by Stdal o 1839, who in 1870 con-
sidered it to be o synonym of T ferrepiners Walker,  However,
Signorel 7 considered it a distined species. I is very similar
Lo ferrugivens in aize and color, with certain =light diffcrences
af colopation of the tegrming and venalion, festures that, how-
gyver, arc nob very eonsianl.  Tor example, the black bormd on
the costal arca iz zomefimes abacnt in ferrugiiens. The veia-
tion in sealayus, which iz black vr piceoys, s alse found an at
lexst the laleral arex of ferreginens.  The main differcnes is 1he
presence of the double arcuale marginal black bands on the vpper
region of the frans in this species, insload of the single arcuate

" Fauna Brit, Ind. BRroch. 4 {1903} 203,
FPhilip. Jouen, Sei. £ N4 {1005) 5ok,
U Bssae suy Pes Jossides (18T8) 357303,
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marginal black band between the eyes, which sometimes is even
abzemnt.

Vertex and pronotnm yeflowish beown, vevtex finely punetate,
pronotum transversely striate; scwtellum amber brown, quite
long, about ene and one-half times as long as wide; Legming
bronzy brown, veins black or fuscous, costal area black; face
with dooble marginal black bands on the upper region of faece.
Tn some males these markings are even more accentuated by a
Ipngitudinal median band which is continuous te ihe elypeus,
In othera only cerizin black markings on the clypens and lora
ave present; iateral margine of sternum with a black area.

Driztribution : Malacca, Philippines, and Formoas,

Luzow, JDNpoed. Basmay, (Osborn eoltection). One speci-
men has been taken in Formosa. 1 believe that this species is
a5 widely distributed as T, ferrunindes.

TARTELSQD'S FIESER] Bkl
Tariceswe feber( STAL, Ofv. Vet-Akad, Fiirh, (1886) 15&; (18900 738
SrANGAERG, £y, Vet-Akad. Farh, Moo 0 (1877} % SigNorRET, Fseni
eur lea Jassidea {1B73) 450-380; Banug, Philip. Journ. Sei. § D 5
(i1914) Bl
Female, length, inclodivg teerming, 12 millimeters ; male, 10,
Vertex chestnut-brown, pronotum WMack, with a short brown
stripe below the eyes, and faint, narrow, brown lateral and
posterior marginal stripe, transversely atrinted; scufellum black,
mineiely shagreencd, except a small lateral triangle which is
smooth, about one and one-half times as long as broad, marginal
angle pointed, wilth brown marcgin, an inverted median anchor-
shaped impression on the sentellum; tegmina chestnut-brown
with picsous or fuscous venation: black band within the costal
arga &x in the two preceding species: eycs and geclli hyown;
black arenated line below apex of vertex, frons, lora, clvpeus, and
anterior half of cheek black; the rest of the face golden brown:
legs brown, except posterior femora which are Black; hind tibia
apinulose,
Distribution, secording to Signoret,™ Mysol and Philippines.
Luzgx, Bataan Provines, Limay {Osborn collection) ; Laguna
_vaince. Mount, Banahaa (Merine). MINDANAG, Lanao Prov-
Ince, Mumungan: Surigao Province, Surigae. SaMar, Catba-
]ﬂga!'l. _BII.IRAN. Basieaw. These records indicate that this
spected 1= a3 widely distriboted in the Philippines as either of
the two preceding species.

* Op, it 359160,
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Genns DRABESCUR Sial
Drobercus S7in, Ofv. Vob.Akad, Tarh. {1870} 728: DrsTANT, Fauen
Erit. Ind. Rhyneh, 8 (1908) S04,
Type, It remotus Walker, from the Philippines. -
Distribution ; India, Malaya.

Ocelli remate from the eres, plmost more 30 than the BTLERRN | anborise
tihizm gkove broadly subsulente: supetioc margin ol Ltho anterior tibic
distinctly dilated (5t81). Yertcx broadly tramsvorse, Ahrt, moderatelr
enmeper, the anterior snargin ridged; head henegth much beoader thon
leng, the fuce o dittle lmger than broad, semewhat flak; proncbum teans.
versn, mueh brogder than leag, anterior MATEZin convex; aculellum larze,
bropd, subtrinnpular; tepmina with foer lorge dietinet apival colla djvided
by smeath weins, the remainipng venation punctote,—DIsTAnt, loe, cib.
LHAREICUE REMOTLS {Walkers.

Drrabesons vametay WaLKER (Dikoscopusy, Cat. Hom. Ing. Suppl. 3z
{1851 BOG; DIs¥ant, Fauna Brit. Tnd, Rhynch. 4 (19083 204
Bpthoscapus ater Warnwes, Cut. Hom. Ins. Suppl. 43 {1251} 571;

BTAL (Selemoceplaing, subgenus Decbercas), Bfv. Vet-Akad, Kaeh.
(1870 733; SeMORET, Fasnd sur les Jassides CLATGY 203

Female, length, including tegmina, 10 millimeters; male, 2.

Pale ferruginens, mottled with fuseous. Vertex hroadly Lrans-
verse, very short, aboul one-fifth as Jone as wide, slightly ¢on-
cave in front; pronofum transversely rounded anteriorly and
proadiy comcave posterioriy, deoply, transversely striated: sen-
felhim Iarge, as long as wide: tegmina leathery, hyaline, poste-
rior portien felded in almosl perpendienlarly, venation punctats,
posterior fourth smogoth-veined, distinetly four apical cells.

Distribution : IPhilippines.

Luzox, Laguna Provinee, Mount Banahao (esinel : Nusva
Viseaya Provinee, Imugan: Mowntain Provinee, Haight's Place.
Misxpanao, Sorigac. BILIRAXN (Oshorn eollection). This spe
cies is widely distributed in the Islands,

Division JASSUSARIA

The insects of this division are casily recognized by the non-
laterally ridged and nondizeally foveate or excavate veriex, Lhe
lateral margins more or less obliguely, basally narrowed at inner
marging of the eyves.  Jossns is the only genos determimed.

Genpa JASSUE Fabricius

Jesus Farrrcomg, Syst. Rhyng, (1BGE) 85
Coelidia CERMaR, Map. d. Ent. 4 (1321 38 gnd 76.
Deridne Warken, List, Hom. Suppl. (2363) 319,

Type, .J. iervosus Fabricins.
Distribution: Cosmopalitan.
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Rody oblong, verlex eobtuse, longer than width between the
eyes, narrower than pronobum, narrew al margin belween cyes,
then gpradually Lroadencd above; pronoium short, greatly trans-
veraod, shorter than the sentellum; seutellinn lavpe, narrower
than long; fepmina apically margined with five apical cells, Dut
no anleapieal; vertex with eyves narrower {han pronotum, face
widetied downward: clyprus greatly broadened at buse.

JABKLUS CORIPERSLIS SHaL
Coclidin spareas STAL, v, Wet-Aliad. Férh. (1884} 254; Freg Bup
Prsa Ins. (18590 290310,
Jasmen consporsas STAL, 1lem, Ins. Philip. (1870) 738; EraNcerag,
Ofe. Vet-Abkad, Fark, Koo B (LBTE) 25; Melicdan, Notes Lewd. Mua.
26 (1913 153 Baxer, Philip. Journ, Sei & TF 10 (1915} 55-G6.
Famale, length, meluding tegmina, 825 millimelers; male, 8.
This species s hrown to fuscous and well marked by yellow
apots; vertex slightly longer than widlh between eyes, with two
light brown carinate plates running loungitudinafly, separated
by median groove, narrower at the posterior marging frons yel-
lowish with reddish lateral stripes at ihe clypous strongly broad-
encd apicafly . upper tip of lora acule; hind margin ol last
veniral segment of female subtruncate at center znd semewhat
sinwate at sides,
Habilak: Tazon, FPhitippine Islands.
Luzay, Laguna Provines, Loa Banios: Rizal Provinee, Alubang
{1 female and 3 males).

AASELTH MINIPANADENEIS np. Buob.

Tomale, length, ineluding tegmina, aboul 10 millimeters.

Gireenish ochraceous, quite close Lo J. comspersus. Vertex
greenish brown, lonper than distance between eyes ;) acelli brown;
eves fuseons; provotom fuscous, thickly covered with greenish
nehiraceous granubes,  Seutellum  subequilateral, light ambher
Lvowr, with lwo breod fuseocus arvcaz on center of sculellnm
equidistant from lateral and basal marging, and thickly covered
with greenish ochraceons granwles: face wreenish oehraceous:
Mons abaut twice as lomy as broad between the eyes, dimly,
Iaterally striate with short. greenish, perpendiculsr lines; mur-
gined above with narrow, longitudinal, greenish faseia bebween
eyes and frons; cheeks and elypeus precnish ocher; bedy beneath
abdomon fuscous; venter ochraceous, except the cenler of last
segment ahd ovipesitor, which are Toscous; thorax stramimeons,
two anferior legs ochraceous brown; antevier claws brown and
the two last pairs fuscons; the posterior legs straminecls, armed
with large fusconz spurs,
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This species is quite sinilar in the conktours of the parts of
the body to J. eonsperses.  The proatest differcnee is in the lask
ventral segment of the female genitalia, that of conspersus being
sinuate at the side and truncate 2t the center, while that of Jos-
sus mindunacensiy iz slightly bisinuale. This species ia slightdy
larger than J. conspersus.

Minpanao, Butuan {Pelin 8. marigna; type v my colleetiony.

Dhvision ATIYSANUSARIA

Thiz division of cicadcllide is distinguished by the three ante-
apical arcoles, the outer branch of the first seclor of the elytra
with two forks; the vertex only balf az long as, or less than,
the width between the eyes; face not longer than the breadih be-
fvwean Lhe bases of antonna,

The only forms described are species of Athyseans, and its
subgenus Stireltus, erected by Oshorn and Ball ™ and laler raized
to the eategory of a genius.

fienus ATHYSANUS Burmcister

AtAysauny BURMEISTiR, Gom, Ins 1-14 Subp, 2 {1540); Eowaupa,
Trans. Enl. Swe. Lond. (IBER) 2%5: Vay Duzeg, Trona. Am, Ent
Soe. 19 {1852) 233; Meucnar, Hom. Faunn Cevien (1003) 132:
Besfant, Fuune Brit. Fed. Bhynch. 4 (1908) 3243

Type, A. argeniatus Fabricius, p Palzareiic species,

Distribution: General.

Robuat; vertex with ihe eyes wider than the pronotum, ob-
tusely produced, convex above, oeelli at apex of vertex, near
eyes; frons, elypeus, and cheek wider at their bases: cheek
reaches elypeus at end; pronotum tranaverse; tegmina overlap
at apex, appendix well developed.

ATETSANUE ATHINGOHM| Dlatant.
Atfiyzenus athinsand Ingvawt, Favne Brit, Ind, Bhynch. 4 (I803) 543,

Length, including tegmina, 4.5 millimeters.

Smoky sehraceos, verlex briangalarly produeed, Lwo fuscona
markings bolow geelli; a black fascia vn verlex bebween eyes;
a fine furrow or median soleus from fascia to posterior margin
of wertex. Frons fumid, almost as brend as long, with trans-
verse brown sirim; echocks abruptiy impressed between eypg:
promofum dark grayish with anferior lateral margin othracequs:
posterior lateral margin with 8 narrow ochraceous line; seutel-
lorm pehraceous, with three dizeernible rectanpular brown mark-

“Ohio Naturalist 2 (1902} 25, 250.
1E—5
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ingz on anterior margin, and one on apical angle; two dark
spots belew zapex of vertex; faece with short transverse strim:
body beneath ochraceous, anterior half of ench abdeminal sep-
ment dark brown; tegmina grayish subhyalitie; veina pale brown-
tzh; hind fomora with obligue whitish strise,

Lvuzon, Lizal Provinge, Alabang.

Genus STIRELLGS Osborn and Ball
Stireliug OSDORN awd BALL, Ohiv Natvralist 2 (1902) 260 {subgenus}.

Type, Athirsones (Stirellis) bicelor Van Duzec.

Heoad ahout a3 wide a3 pronotum, vertox narrow, rarcly as wide oz the
long dismeter of an aye, usoally lonper than its basal width, Freat in-
flated, almost teuehivg cyes above; vortex and {ront produced into o long,
coniral point, their marging indistinct.  Elytro narrow, about as lonp as the
abdomen; venution az in Afkgee e, repular —OsEOR: and BALL, loc. cit.
BTIRELLUS NICHIFPELCTUS spe nom

Male, length, incleding tepming, 2.5 millimeters female, 3.

Vertex, pronotum, scutellum, and frons greenish yellow; tep-
mina smoky gray, legs ochraceous; peetus and venfer black,
except last ventral sepment and anal plates pale ochracecus.
Vertex angularly mrodoced, pointed, almost as wide as long:
ocelli at the apex of vertex, just above eyes, piceous: eves black:
frons ight beown wilh echracecus lransverse strim: clypeus
small; almost perpendicular; pronstum transverse, shortor than
length of wvertex, rounded anferiorly with two faint, paratlel,
transverse, dark grayish lines; scutellum small, broader than
long, with ¢ne rreen 5pot on each basal angle; a transverse stifure
on middle; venation milky white; last ventral scgment almost
truneate, pale echraceous; pygofer profuscly bristled.

Lvzox, Rizal Provinee, Alabang {(types and paralypes in my
colleetion) @ Manila (paratypes, Oshborn colleclion) .

The aspecies deseribed horewith wwas collected from Alabang,
Luzon, Professor Osborn's specimens, which were delermined
later, are from Manila.

Division THAMNOTETTIX ARLA

This division of cicadellids dilTera from Alhysanusaria im the
proporiion of {he fage, which is longer than bread, while that
of Athysanusariz is not lenger than broad,

In this groop, Nephoteltiz Mataumura and Eutettiz Van Duses
arc the representatives studied. The genls Nephaofefirs 1s sep-
arated from other geneva of this division Ly the fullowing
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synoptic characters: Breadth of vortex between eyes considerably

shorter than length of pronotum and seutellom together. Clr-
peus broadest at hase.

Distant's * description of N, bipunctatus tailies with the above
description.

GCemu NEPHOTETTIX Matsumaura

MNephotettiz Matavsuna, Termész, Firetck 25 (1002 376 MELICHAR,

Hom. Feunp Geylon (1903} 192: DsTAnT, Fauna Brit. Tnd, Rhynch.
4 (1608) 350

Type, N. ¢ingticeps Malsumurz, from Japan.
Distribution . Eastern Pakearctie, Ethiopian, Oriental, Mala-
yan, and Australian Begions.

Bady navrow, compressed, vertes share, in front hrondly roonded, yedob
of vartex ko fromt reunded, o transverse furcew rather near fronxt moarosin
running [rom ora eyo te the ather, {Pestal morgin racher upearved, the
digk 0f vertex wrched; eeclli ot union of vortes 1o front, not clase to oyes
pixd on the inside of the suture of the face and checks: faee boond as
[ong or shorter than the width of tho checkenngles, Aat, ot the ocelli twice
as broad os the clypeus, marging of the clypeos flatly eurved; clrpeus ex-
tending bevond the maapns of the cheeks, soiaowhat guadreangular, Broadest
ot base) pronotum longer than the medin] lepsth of wertex, on posterior
margin very Matly curvedd, at the aides stronply rounded: toganinn ab spices
broadly rounded ofF, with only vac dizsesl ccll; thiee middle cells, the Avat
of which i small, and four terminal cells, ne transverse voin on clavus,
niembrangl appendix tather broad; wings ot apices narrowly eauagdod:
venation ws in Thewmnetetis,—MATSUMURSA, cited by DISTANT, loc. eit.
NEFOUTETTIE ATICALIS Melachalshy.

Nephateltiz wmealiz Motscawmssy (Fediapsis), Etud. Ent (1850)
1102 MELIETEAR, Hom. Fauna Ceylon (1803 193 Wicper Ent Feik.
24 (1303) 3053; MATIvmera, Trobs, Soapporo Suot 1ist, Bec 1
(10033 20; THETANT, Fauna Brit. Ind. Bhymch. 4 (1908} 350002,
figr, 22%; Mazsustyes, Tnack, Zoekerrobr Formosa 20 {19100 1
MEeELlCIzak, Motes Eewd, Mus. 36 {1914) 18%; FLETCNER, Iroe, Soc.
Eut, Mat, Foza (19127 177 Dasaramar, Lobdboawdicrk O6sk Ind.
{1519y 17T0; FLETCHER, Pror. Third Ent. 3laet, Puaa 1 (1920) 275,

Fedivgeres apigroptoenlatn AboTsvaoraey, Eitd, Ent (1859 111; At
SuMURA, Tormész Flzotek 25 (130B) 372,

Fhanetedeflis migropfein Stin, Ofv, VeleAkwd, Fach, {18703 Tad,
ATHINEAM, Journ. Aa. Sor Bengal 57 (1382 338; Kmey, Jouen,
inn. Soc. Zogl. 25 (2301} 13T

Sefertaceialies cireliceps TTRLER, Proc, 10 5 Kat, Mus. 19 {1305y 202,

Mephofeltiv wigropieta KIRKALDY, Rep, Exp. Sta. Haw, Sucar Plantorst
Acsoe, pt. & (10656) 332 Exp. Stn Haw, Sopare Planters' Assor.
Eull. 3 {350%) R

™ Iauna Brit, Ind. Rlhynch. 4 {1908) 350-560, Og. 235
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Length, including iegmina, about 4 millitneters.

Verteax greenish virescent with black upper MmATgin, Upper
half of frons, lors, and middle of gena black ; apper and middle
part of ¢lypeus with a Dlack stripe, in some the entire face black;
u Dblack, somewhat elongated, spot on the middle before claval
sutare and lower Lhird of legmina; sternum and abdomen -
cluding pygofer more or leaz black, in some gnly black roiddie
markings on each segment. In some almost wholly black, pos-
terior oral tarsi with black markings, Head as broad as pro-
notum, vertex sHghtly broader than distance [rom middle fo
eyes, Lasl ventral segment somewhat rounded,

Nepholettir apicafis has no definite rodcenteic region. It is
Found in India, Ceylon, and all of the East Indics as far as the
Philippines and Formosa. It is recorded in South and East
Africx, In the Philippines (hiz insect is ene of the worsl peats
of rice. Occasionally {t appears in great numbers during the
later parl of the rainy seazon and sttacks young rice until tha
plants in several bundreds of hectares of paddies ate complotely
destroyed. Tt is conlrolled effectively by the use of light traps.

MEFACTETTIX BIFIINCTATUS Fabriclys
Mepholcttie bipnwetelon Faprieiss (Cieade), Syst. Bhymg (1603}
T&: STiL (Thamtnetettiz), Tlem. Tabr 2 (1868) 32; ATHINEDN,
Jotrn, Az Sor. Boagal B4 (13853 111; Marsumuss (Nephotelliz),
Teymisz. Flhizetck 25 (1002) 379; DISTAKT, Founa Brit. Ind. Rhynch.
§ (17021 359360, By 228: FLETCHER, Froc. Sceond Ent. Meet
PPusa (1018} 196: Proc. Third Eat. Mest. Pusa 1 (19207 27D

Length, ingluding tegpminag, about 4 Lo 4.5 millimelars,

Vevtex slightly broander than distance frem middle to eye.
Margin of vertay slightly convex anteriorly and depreszed ; entire
doraal side of body yellowish green, except the triangular patch
stariing irom extreme edme of elavns on commizsural line to
bolh sides of tegmiua, which is pale brown; from head to tip
of ovipesilor pale yellow and spotless, except prosternum which
has a hlack marking on each side under each femur, and middle
lowar extremily of last abdominal acgment.

The coloration of the males of Nephotelliz apiealiz and N.
Bipunetatrs fgured by Distant 7 ave the compleie black face of
gptealis, whereas that ol BMpunefafus iy black only on the hasal
parts of the frons and the lora; the absenee of the arcuated
marginal fazcin on the verlex whieh is found in epientiz; the
black on the peetus and venler are more intensified in Dipuwe—

* Tom, oit, 3961, fpgs 2R, 229,



61,1 Mering: Fhilipping Cicadellids 37h

tatus, the face completely black in the latter species,  The middle
tegminal marking is enly partially Baeck, semilunar in Qipre-
inixs, and not in the form of oblique long lines as in apicalis.

The black apical markings of biprnctatus are not as intense as
Lhoze of qpieniis.

Nephotelliz bfpunciatus is here repocfed for the Grst time
from the Philippines: previously known from Calentia,

Ag to thiz leafhopper being an important potential pesk, T
shall quote Annandale’s information to Distant ;o

« it Calewtta this specics appenrs in oNorfuls swarms in tho air et
night about the end of the rains (reterally in Chtober).  Gas-lamps in
the strect have to be pratected asminst the groen fly, ag jt ia called, to
provent the light Being put out by the numbers tho dash into i 1 liawe
knowm over three pounds weight of dead “ireen fies” and other ihsects
to be swept up under a coupie of clectric lamps in one morain,

In the Philippines this species is a more peraistent pest of
riee than N apfealis.

Genus BEUTETTEX, Yon Duzoe

Eutetie Vay Duskr, Psvehe & [1802) 205, MaTsUMyRa, Terméss.
Fizetele 28 (I1302) 380; KiRkaLDny, Exp. Sta. Haw, Sugar Plasters
Apsor. Bull, 1 (P0G} 231; Bull. 3 (1907) 53: DisrayT, Fauns
Erit. Ind. Rhynch, 4 (1908) 362; DELonc, Tenn 2t Bd. Fat Full,
17 (1918} 6.

Type, E. buride Van Duzee,
Disdribution : World-wide,

Intecrmediate in Ba characters hetween Thottrioteffiz mnd Athyranus.
In form the species resembles Phlepeivt, being broader and etouter thap
in Thomneteltée. The vortex is5 rovnded anteriorly nid mere or Jess Lrnns-
versely impressed bohind the apex; the front is nearly as wide ng in Athy-
ranue; the alytra ave proportionntely shorter than in Thamoeafelfie, and
maoderately valvate at the apex, with nuse bransverse pervuere bobagen the
first and seeond sectors.  The sides of the pranctom pro shorter than in
Thattatert e und ecorinabe—VAN DEIRE, oited by DISTANT, e 20t

EUTETTIX DIATCIGUTTUS (Walker).

Ewtetdis discigudfus WaLKER [Aeacoplaia), Journ. Line Spe. Fool.
T 18T 172 BanoReT {Sytfiotcopee), Ann. Boge. Ent. Fro (18703
BE; saTsowmuma, Trams. Sapporo Mot Mist, See. 1 (1905) 20
Dwrars, Founn Brit, Ind. Rhynch. 4 (1008 3623623, fig. 320,
MELICHAR, Notes Leyd. dus. 36 (1013} 130, Java

Thommetedfiz seifafe UWEER, Froc. (1. 8 Naot, Mua. 19 {1898) 94,
MAaTaUMURA (Fufcitiz}, Termisz, Fozetel 25 (1908 3341:; MELi.
cHAR, Hom. Faun, Ceylon (18030 189 Wiener Ent, Feir, 24 (1505

T Tomy il 356F60,
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302: Kmesroy, Exp. Sta, Haown Scgnr Planters’ Assoc, Bull, 1
pt. 9 {19063 531,
Eylottiz eellntue OSHAKIN, Ann. Muz. Fool. St Petera. 14 (1006)
. 140, MaTsuMmurs, Jourh, Cotl. Agv, Sappore 5 (1914) 150

Fernale, length, including tegmina, 4 millimeters.

Vertex presnish vellow, somewhat angularly produoced, one-
Lhivd anterior surface reflexed, tinged pravish with two cloze
light brown spota, below themn on the vertex two almost indis-
cernible yallowish green markings: Iast half of verfex medially,
longiladinally divided by a groove; twe fustols spots, one cach
betwaen the eyes and median suture: eyes fuscous: face pale
white; pronotarm Lransverse, one and onc-half times ag long as
vertex, sordid green to dark pray, marked with irregular fuscous
spotn; sentellum yellowish preen, small, about one and one-hati
times as broad as long, the third upper 1ateral side with 2 fuscous
spot, and a dark brow line Delweern fransvecss sulea snd mar-
ginal angle of apex; tepmina tmilky while, witl gpreenish and
fuseouz apotas all over, concentrating at lips; venation light
brown; wventer and leps pale, last ventral segment centraily
sinuated,

Diztribution : Throughout the Blalayan Archipslago, Queens-
land, Japan. BEast Africa.  Hitherto not recorded from the Phil-
Ippines.

Twzox, Rizal Province, Alabang.

FUTEITIX MARDUEZI s nor.

Female, length, about 3.75 millimelers.

Vertex depressed, slighlly longer than half the distance be-
tween eyes, median longiludina! sutere not complete, light brown
specks between this suture and eyes, two black spots on anterior
burder, frons ochraceous with darkencd aves on each side: cly-
peus wider at apex than at base; pronotum transverse, some-
what stramineous, smooth with frregnlar dark brown markings:
twice as long as verlex; scutcllum subtrianpgular, wider than
long, anferior half almosl completely Lrowd, postevior angle
nchraceeus with hrown markings at center: legrina light brown,
with Hght areas o middle and pesterior parts, profosely and
irreguiarly mavked with fusenus, two longitudinal dark blotches
on middle of claval area, and two on middle of corium, twe dis-
tinet Duck spots on eenter of preinterior apical eells and two
fuscony ?IIHI'MHEH on inngrmost apicsl cclls; venter dirty ochra-
ceous, wing veins fuscons,

Luzow, Laguna Provinee, Mount Banahao (J. Valdez; type in
my gollection},
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Thixz species iz named for Mr. Bevere Marguez, my #saistant

tn plant-pest control work in thoe Burcau of Plant Indestry,
Bfanila,

EUVTETTIY, DABLLANTIS ip, ner.

Male, lenglh, ineluding togming, 4.5 millimeiers; female, 5.

Verlex greenish achracepus with one fuscous arcuated band on
margin of vertex, and one fuscous transverse hand eonmecting
cyes, e spot at Inner sida of eye Just above antorior mMArgin
of vertex; fuce, frens, and antenna ochraezous, the rest of face
fuscous: prongtum finelyr stiiated and pueelured, grecnish ochra-
ceons with dirty brownish patch en each of lateral sides; seutel-
tum greenish achracecus, with an olive-brown patek on cach side
of upper lateral angles; tepmina olive-brown, wide veing brown
with dark spots on inner and onter cluval Yeing, on vein of com-
missural suture, on elaval suture, at tip of tegming, veins botween
first and second apical cells, and on eostal and discal ATEAS, SOIe-
times these blolehes of the costal and discal are ahzent; body
beneath wings and pectoral region fuscous; venter vellowish
oechraceous with longitudinz! median fuseons Yne,

MINDANAG, Zamboshiga. BASTLAN (type and paralypes, Baker
eallection, U, 8. N. 3.3,
EUTETTIX MORISMLE 1p. mar,

Ferale, length, including tegmina, 5.5 millimeters; male, 3.

Almost as stmall as E. basilanies but more slender and tapering,
vertex dark ochraceous with choeolate-hyown markings; prono-
tumn dark greenish echraceous, greatly and roughly striated; pro-
fusely marked wilh Tuscous markings, twice as long as vertex
and one and one-thied as long as scutellom: scutelinm vellowish
achraecous; claval region and wmiddle portion clear to Eip brown,
with fuscous markings, at tip of fepmina thres equidistant spots
on commissural region, and zome of veins, rrincipally on the
half posterior part; body bencath, face, pectus, abdomen, and
legs greenish ochraccons,

MINPaANAG, Zumboanga. BaSILAN  (types and paratypes,
Baker colleclion, U. 5. M. 3.).

Divisvinn CICADULARIA

This divizion of the Cleadeliidie is characterized faccording to
Van Duzee as eited by Distant #) by the gbsaolele or nearly ob-
eolete outer fork, the outer branch of the firsl sector of Lhe

™ Ton, cit. 366,
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elvtra, and the well-rounded veriex, the middle of which ia o
little longer than the width between Lthe eyes.

«There arc five species described in this paper belonging to this
divigion: one in lhe genus Bolcluthe Kirkaldy, one in Cieadula
Zelterstedt, and five in Agellne De Long and Davidson.

The following key, partly adopted from Distant,™ is formulated
for the separation of theas three genera;

Koy fo Hhe Philippine genera of the divisten Cicadularis.

gt First twe sectora of the wings coalescing Befove the ppex, the resnlting
nervure unitimg with the costn some distance before the tip of the
wing, thus forming but twe npical sreoles. ... Bolelutha Kirkuldy.
at First two soctors of the winga united foc 8 preater or less distanee
hut Roon nmain separating and attwining the apex of the wing, thu
forming throe spieal arcolef. .. oo oo, Gizadala Eate,
a' The upper and lewer cubital branches uniting on the middle of the
togming, then separating and reuniting before the wpical ares, thus
forminy forer apieal seeolea .. Agellg DeLong and Davidaen.

Genuys BALCLUTEA Kirkaldy

fnathodes FILEER, Verh, FoolBot. Ges. Wien 16 (1508) ED4.
HAalelutlia KIRKALDY, Entomolopizt 33 {1900} 243, nom, nov.; DISTANT,
Fauna Brit. Ind. Rhyach. 4 {19083 68,

Type, B, punctate Thunberg, univeraally distributed.

Body oblong, obtese in frent, much norcowed bohind.  Crown very short,
ebout one-fourth ez long ag prenetum, scarcely Tonger in the middle than
at the sides, Elytra mueh longer than the ahbdomen, averlapping atb the
opex; outer Braned of the cubital nerve obsolete: membranpe wvery farge,
an lomg o5 inmor margin of elavus, appendixc large. Submacginal wing-
rerva complete; wpper branch of the second wing-rerve conflaent with the
first, amid rumming imto the sobmarginal nerve ms oone nerve; thied wing
nerve jeincd te the loweer beznck of the second by 3 transverss nerve

==Enwarps, cited by DISTAKT, loc. cil

BALCLUTEA GRAMINEA ip. Bov

Female, lenglh, including tegmina, about 2.25 millimeters.

Whaole hody green, with some yellowish green tinge.  Vertex
stightly angulate, about one-haif as long as breadth between
eyes; ecelli profusely green; eyes partly piceous, the rest fuseous:
Tuce almost as broad ag long, unmarked: pronofum transverss,
fllmﬂst vwo and onc-hall timea as lone ag vertex, slightly areuate
in frond and laterally somewhat rounded, almoast truncile ; bediind
alnest truncate; scuteflum fairly large, iriangular, almost as
long as pronoturm, smoolh, with triangular semihyaling markibgs

= Lo, it
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o each of the basal angles, with an tmpressed transverse line
ong-third the distance from apieal angle ; tepmina somewhat
broad on middle, narrowed behind, hyaline towards apex: vena-
tion dark green, sxcept that of the apex Wwhich is semitrans-
parent white; pectus above and heneath green; ahdomen above
and benesth yellowish gpreen. Near B. vividis Mataurmnura.
Luzon, Manila (F. Q. Ofencs, holotype in my collection).

Genus CICADULA TZettersiedt

Citrdula ZErTERSTEDT, Inu, Lapp. (1338 285,

Maerosfelcr FIkrER, Verh, Zool.-Hnt. Gea, Wien 18 (1EGE) 504,
Thamnus FIEDER, Verh, @ool-Bot. CGos, Wien 16 {1885} BOB,
Limnotetlis SAHLEEWG, Ciead. {1K717 224,

Type, C. variate Fall, a Palmarctic apecies, world-wide in dis-
tribution,

Cicadula iz differentiated from Baldufha Ly having the first
two sectors of the wings united for a greater or less distanee
but soon again ssparating, thus forming thece gpical cells, in-
stead of coalescing before the apex, with the restiting union
of the nervare with the costs, forming only fwn apical cells an
in Pealelutha.

CHATULA AREYALG wp, nor.

Famale, length, including tepming, 3.25 millimelers.

Light greenish yellow, vertex distinetly marked with two black
dots near posterior margin shghtiy nearer to eves Lhan to cach
other, two triangular fuscous marks on apex of verlex near eyes,
cormecting with faint marginal Uine; inner third of €¥es plcecus,
the rest fuseousz; frons striated with fuscous transverse stris;
provotum wilh anterior third greenish yellow, the rest darlk
gray, slighily iransverse, anterior and laternl sides reunded,
posterior margin almoat fruncate: seutellum yellowish with two
Iarge acute trisngular bBlack markings on each latera] angle with
distinet incomplete transverse groove equilateral ; togming smoky
hiwaline, venation milky white, the onfer posterior veing tinged
with brownish; body biack; ventral segments and pygofer pale
yellow ; evipesitor black; legs, especially the last tibia, thickiy
spinuled,

MINDANAD, Occidental Misamis Provinee, Oroquicta (P. §.
Hovigns, lype in my colleetion),

This specics is named in honor of Tszias Arevala, of the Bu-
reau of Plant Industry, in recogrition of his long and efBcient
service in the plant-pest and disease—control division.
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Genns AGELLUS DelLong and Davideon
Agelluy Delaong arel Davidasn, BARER, Invertebrndn Poeifica 1 (1903
1 {Fugnathodus) wrong det; DELOXNG and [Favtbsos, Ohip Journ,
Bei. 33 (19833,

Type, A. neglecta Delong and Davidson.

Distribution: Idaheo, Arizona, Texas, Nebraska, Georgia, Flo-
rvida, and Colorada, in the United Btaled; Luzon, Negrod, din-
datag, and Ceba, in the Philippines. Probably of wider distri-
bration.

Agelins was proposed by Delong and Davidson for Fugne-
thodus which Baker erected in 1903, ciling a wrong species as
type. Althongh the description waz correet)y based upon the
species that Baker apparently had in mind when he described
the genus Eugnathodes, the type specimens proved fo belong to
a specics of Balelutha, Therefore, Fugnathodus Baker required
it new name, according Lo opinions 14 and 16 of ihe Internationat
Code of Zoblogieal Nomenclature. Agelfwe i3 closely ailied to
Balcluthe and Cieaduls, but difers in the following eharaetor-
isiics:

Verfex broadly rounded, slightly broader than pronctum, an-
terior und posterior marging almost parallel, lateral posterior
angle not wider than vertex. In Buoleluthe, inner sector of teg-
mina not forked, two anteapical cells produccd. In Cicaduls,
these first two sectors of wings united, but separated at z certain
distaitee and reaching apex of wing, thus forming three apical
arveoles. In Ageffus the upper end lower cubital branches unite,
separate, re-unite, and separate again, forming four apical rells,

This genus is placed in the division Cicadnlavia, tribe Macro-
Lelini, the species of which have a shorter vertex, usually rounded.
The ®deagus, according to DeLoig and Davidson ! hears dorsal
and basal protvuding processes, while in Holelulhe the basal
portion is enlarged and may extend dorsally hut wilhout finger-
like processes,

£ few specimaens from the Philippines have een examined
#hd compared with some of the type specimens of DeLong and
Pa._‘b'idsnn at the Ohio State University. The generic character-
15ties of Agollus were those of these Specimens, More 5o because
the: senitalia of one of them proved to be identical with the geni-
talia of Agelivs negleeta, the type species of this penus. A fow
newr specles of Ageltis are here deseribod,

¥ Ohio Jowrn. Sei. 33 {I993).
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In 1906 Kirkaldy ** described specitnens of leafhoppers conl-
lected by Koebele and Perking from the Viti Isles of the Fiji
group, for which he erected the genus Nesosteles, the type sne-
cies being N. febe.  In hiz description Kirkaldy did not give
enough detail {e make his genug easily recopmizable. He marely
stated, “allied to Macreteles hut radial is not obsoleseent and the
wing venalion iz different”” Then he continued to describe his
species by mevely giving the colovation and size of the insect
The description, however, is accompanied Ly & sketeh of wing
venation through which his genns may be placed.

I have examined the type specimen of this genus (Nesostefes),
in the United Btates National Museum, and it scems that Agelfus
atd Nesvsteles arc the same thing.  However, because of lack of
specimens for the study of the genitalia and ihe wing venation
I do not venture to unite them.

AGELLTS NEGLECTA Delong sod Darldess.
Eugnethodus abdantinaliy BARER, Invertebrote Pocifica 1 11903) 1.
Agelluns weglecie DELoYG and Daweson | Lugnalbegesy, Ohic Joorn.
Sei, 33 (1933) BE-G56.

Male, length, about 3 miilimeters.

Vertex rounded, cne-fourth as leng as distance helween eyes,
madian longitudingl greove grayish brown, two dark apots below
ocelli; oeelli ochvaceous at apex; frons rectangnlar, margined
by green siripes and transversely striated By brown strim) oly-
neiz narrow, rectangular: cheek and lora pale ochraceous: eves
blood red; pronotum lransverse, twice as long as vertex, rounded
auleriorly, truncate al posteriov end, gravish with four longi-
tudinal brownizh bands and one darker, grayish, lonpgitudinal,
median band: seatellum snall, dark gray, with a leagitudinal
madinn band of darker gray and lwo brownish spofs on lateral
arngles; tegmina smoky hyaline with milky-white venation: pec-
Las and dorsum, &= well as dorsal part of abdomen, dark @ venter
wreonish, with dack mackings; legs pale green, cxcept foreleps,
whieh are hrownish,

I.uzon, Manils.

Distribation: Widely distributed in the TUnited States. It is
here repolted from the Philippines for the ficst time.

AGELLUS BHNFOFASCIATUE 1p. mov.

Female, length, ineluding tepmina, 4 millimeters,

Verlex pale yellow, abont one-fourth as long 2z broad, rounded
io fronl, with & median, longiludinal suture; ocelli red, on apex

# Exp. Stn. Haw. Suger Planters’ Aszne. Bufl 1 pt 9 (1906).
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of vertex near eyes, cyes rufous; froms broad, slightly broader
than long, teiangular, tapering towards clypeus and confluent
with wvertex; clypeus narrow, rectangular: chesk preatly im-
pressed under antenng between eyes and carinate edge of frons;
pronotum slightly broader than long, about four times as long
as vertex and about twice length of scutellurm, rounded at base
ahd truncate ai posterior margin, pale cehraceous; seutellum
orange-vellow with pale yellow tinge in apical angle; visible
briztles at base of second segwent of antenne. Tregming milky
white, with hyaline veins and rafons to erimson-red, longttodinal,
parallel fascia within cells and tegminal aress; body beneath
with fuscons markings; pygofer milky white, thiekly bristled,
ovipesitor pinl; last ventral segment medially nolched.

Luzon, Rizal Provinee, Alabang (. Feldez, holotype in my
collection: paratypes, Baker collection, U, 5. N, 3L,

AGELLUA FHILIPFINENSIS ap, anr.

Wale, length, including tegming, ¢ millimeters,

Vortax pale ochraceous, tweo amber=colored spots at base near
ayes, short median cariita dividing vertex, which is three timca
as hroad between eves as long: ocelli hyaline, in margin of vertex
near eyes; eyes blood red; frons eval, almost twice as long as
wide; lowor half of elypens sordid, rectangular, lore amall, dis-
finctly tumid, cheeks shiny yellow, impressed, fuscoserdid; pro-
notum pale othraceous, slightly tranaverse, about three times
as long as verfex, rounded in front and on aides, hind margin
elmost fruncate, lhree parallel, longituding], orange lings on
center and six orange spofs botween these lines and zides near
anterior margin; scutellum pale ochraceons, with wellow mark-
ings on each of three angles; tegmina long, with all cells or arcas
tinged with orange-fuscous, cxcept appendix and twa inner apical
cells which are milky white: body beneath, pectes, and legs
ochracesus; venter pale ochraceous, exeept last ventral segment
and genital sclerites, which are ochracecus; pygofor profusely
briatled.

This species is similar to A. rufofesciatus, but the external
genitalia ure clearly different. The last ventral segment of the
fernale in thiz species iz breadly notched at the center, while
that of rufofasefutus is slightly netched. The coloration alzo is
dilterent.  Apelfua rufofosciatus has nlternating white celis:
tegmina pinkish red and wing weinsg hyaline, while in philip-
pinensiz the cells are light orange and the veins distincely milky
white,
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NEGROE, Oceidental Negros Provinee, La Carlola (€. 7. Buli-
i, 1¥pa and paratypes in my collection).

AGELLLUE BIFASUIATUS ep. noT.

FFemale, length, including tepming, sbout 2.8 millimeters,

Very small species, vellowisi green, verlex raunded, shightly
obtuse on middle, about as long a2z width between eyes, apex
green, face without .any marking, almost as long as width be-
tween eyes; eves fuscous; provotutm about twice as long as vertey,
anteriorly and [aterally rounded, posteriorly truncale, a groenish
hrown tinge on margin of cach hasal angle; scutallum triangular,
as long as broud, upprer half dark gray, apical half yvellow: teg-
mina with reddish brown faseia on each side from upper claval
area down to margin, first two apical ceils and partly first two
subapieal cells tinged with reddish brown: body beneath, pectus,
and lepa pale green, abdomen shove dark green, underncath ihe
lateral sclerites yellow, rest of abdomen and geunitalia green,
entire lavus dark,

The name hifesedatig s derived [rom the two vainhowlile
longituetinal faseim on the tegmina.

Enzon, Manila (7. . Otenes, holotype in my collection; para-
types, Baker collection, T 5. N, M.},

AGELLUS BISISUATUS (Thaléryd.

Ageilue bigtanciue DeElLoxe (Exgnathodusd, Journ. Porte TRica 7
{1923y 2EE-26T,

Male, length, incluging tegmina, 3 millimetera.

Body slongate, pale green, without sny marking; vertax very
short and roundly produced, about ene-fourth as long 2s broad,
green, frons yellowish green, gense and lorse pale green: prono-
tum yellowish green, rvounded in front and almost troucate at
apex, appearing like a sernicirele, about as long as broad; scutl-
lum =z yellowish eguilateral triangle, about half as long as pro-
noturn ; tegroina pale greenish hyaline, with while veins; bhody
undarneath uniformly pale greemn. The female ig more or lesa
dirty pale vellowish beneath; ocelli on margin of verlex near
eyey rufous.

1zoN, Manila. MiNDanao, Oceidentsl 3Misamis Frowince, Org-
quieta. CEBU. DMINDORG, NEGROS

Widely distributed in the United Stafes and Weal Indies. It
was eoilected in large numbors from mango shools and from
grasses, ‘This species ia here reported from the Fhilippines for
the first time,
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Divisinn DELTOCERPHATUSARLA

In this division the leafhoppers are moestly very small, with
the vertex more or less angularly produced in front oi the syes,
and as long as, or longer than, the disiance belween the ayes

The genera Seaphoideus, Delfocepfaluve, and Xesfocephelus
wore sfudied. Distant® placed Xeslocephalus mdependently
under Athysanpsaria with no reason other than ihat ifs fax-
gnomic position hzs not been definitely zettled.

Key o the Philippine gensra of the division Delfaceplolnearis,

a'. Faeo ruch longer than breadth berween eyes, scotellum lorge, as [ong
aa pronctum o1 alightly lonwer ... Scophkeidens Uhler
e ¥aco much longer then breadth betweet eyos, seotellum smzll, shorter
Hian peomotam e XPFEOCORAR NS Van Duzee

g ' Face scarcely longer than breadbth hetween eyea.
Deltocrpkalus Burmoister.

Genus SCAMHAOIDELS Unler

Seqaphoidens TTHLER, Trans. Morvlend Aced. Sck. (I585) 33: Pon-
YAMCHEL, Fel. Faune, Ent Can. & {13897 276: Vaw Duzee, Trans.
Am, Fok Soc, 19 {1892) 830 Ospory, Journ. Qine, Soeo. Mat, [Iist.
18 (19003 187 {monozraphd; MATsUMURA, Tormdész. Fibzotok 235
(10020 383 MELICHAD, Hom. Faenpy Cevien (1903) 104; DasTasT,
Fauna Brit, I, Rthyteh. ¢ (1808} 3T1-372: Qsbokad, Qhie Mat 11
{E11) 24%,

Tyne, 5 demisins (Say}.
Diziribation: Nearetic, Palzarctic, Ethiopian, Oriental, Mala-
yan, and Ausirziasian Regions.

Hoad trianpulay, flak above, vertex almiest as lang au the width hetvremn
the eves, subacuminate wt tip. the base deeply sinuated; front Jonger than
wide, deltoid, with the rides near the tip malerulely curved, tylos liguli-
Torm; eheeks broad, curved, expanded to behind the middle of the .1:-'_1."|_'.
m_:utei:; tapering at tip wnd bacdly enclosing the entipe lorz, the oea
diagonal, acute at cech end; antetoa long aad slender; prorotum sublunate,
mare clyyeld anteriorly than simuated pesteriorly: wimg-rowers modecately
nareow, lenger than ihe abdemen, curved, valvate, the costal areale bomge,
norrow, destitute of eross-veins, followod Ty o produnlly wilenins cell,
heyond thlis nre four apieal cells of large size and imostly Beoad triangolar
figura; wings with the twa apivol middle arcoles long wnd Rarrowing st
!.:-a:m lewards the ¢ross—wein: atwdomoen matdlerately long pand narrow.—
MTHLER, quoted by DSTART, loo ot

SUATHOIDEDS MOROSUS Melichar.
Seaphoidens wovoswa MELICBAR Tom. Fauns Ceylon {1908} 197,

fl- &, fip 14, a-d; ThasTanT, F Erit
Ll auna Erit. Dk BEhymeh. 4 {1502

" Fawng Brit. Twd, Rhyech, 4 (1902 345
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Femalc, lenglh, including terming, 4.75 millimeters,

Vertex, pronolum and acutcllum pal greyizh white; vertex with a sub-
apiral tranaveves line and 3 beoad foseia between the o¥ed browmizh tog-
ttoUs; pronoturm with fouwr lopgitudinal testaceous fasciz (in the apeci-
men fignred by Melichar there iz an additional fasein on oack sida} :
scutallum with three longitedinal Faseie with dack marging, the two latoern]
Loseiz darker, shortor, and poateriorly angulated; bedy bencath and legs
pale grroyish ocherecous: fnce with lwo anterior transversely anpulated
teatnepous lines, pesterior ibiee epotted with picesus topmina pale provish
white, the veins mere or lesa Lestaeocaus, throe deck obbiquely traneverse
lincs on posterioe half of constal arca, & piccoua spot proceded by o smatler
white =pot in contrel apical cell —DIsTAT, low. cit.

Originally known fram Caleutta, Coylon, Peradeniva, Point
de Galle, Henaratgoda, Colombe,

Luzon, Rizal Frovinee, Alabang (J. Valdez) .

Thia species iz here roported from the Philippines for the
first time.

Gueows DELTOCEPAALYE Burmeister

Dettarephaing BoraersteR, Gen, Inz. 1 aubpe, 3 (1638} ; FLoR, Rhyn.
Livland. t1 (1RG1} 28], £23: FiERER, Verh. Zool.-Bot, Ges. Wien 16
(1864) 606; Lowaros, Tr, Ent. Soc, Lowdon (IEESY 33, 43: Vax
Duzeg, Trans. Aus Tnt. Boc. 18 {15H2) 290 O5enrn: amd BaLL, Iowa
Aend. Bric 4 (1837} 195; MrucrHsR, Hom., Pouna Ceylon (1903
180 Ihsvanr, Fauna Brit. Ind. Ehyneh, 4 {192 350; DELoME,

Ohio State Univ, 2tu, 2 {1926} ; Oseors, Ohio Binl, Bue 3 (1934
2034, :

Type, I prlicerivs (Fallven), o Palearelic speeies.
Dhstrilmtion probably universal.

According to Dhstant,® Melichar differentiates this genug as
follows -

¥ertox pointed or obtuscly sngularly preduced; face symenctrieally hexn-
poal; promaturn brender than long: tepming longer or shightly shortee
than the otdemen, rounded off behind, with distinet veins usoally berdered
with hrawn to black; in the clavus o distinet transverse Yein cunning from
the voter cluval vein o the claval swiace

DELTOCEFHALLH ROKYALILS Metichuluby,

Relteecphatue darealle MoTsCHULEKY, Etnl. Ent. {1359) 114; MzLI-
CHAR, Hom. Fauna Coylen (1005 206, pl, & fig. 18, a1 Dysaxm,
Ane. AMus. Zecl St Peters. 81 {1906) 133 TrsTaxT, Fauna Buit,
Ind. Rhyneh, & {1808} Z80-3B1, &ge, 2095 AIATSMuma, Insolten
Zucketrobrs Formosa (1010) 20; Jouen, Coll. Are. Bappors 8
{1%14F 219; DhneTaxT, Fuuno Brit. Tnd. Khyneh, 7 f1018).

Dettoctpilis fulguratia Matsumees, Teondsz, Fizetek 15 (1902) 8391

* Tanm. cit. 380,
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Length, including tegmina, 3.5 millimeters.

Vertex, body beneath and legs pale ochraceous; wilkh two obhacure spols
£l the trapsverse depression and twe smeller ooes pest baze; prosoblon
and segtellum prewish: pronctum with some very obscure durker longi-
tudinal shadings: acutellum witl o dark Epet near cach basal Angle; coxm
and zldomen benenth with asme dark spots: tegminn gveyiah, with on
trrepular broad oblique fuscous fosein cormmeneing near bose ard eontinned
to claval apex, ifa morgins ore degply notched or obtusely dngolate and
oneloge 8 central pale apet on elaval sutures, fromm apox of clavus there
is an obligue series of fusraus-brown spets and the apleal cells &oe -
pitied whith the same colony, beyond middle of costsl mecgn is o lingar
dark spet and thope ave paler fuscous steeaks between the veins and on
bose of ¢lzvai area: face with olseire davk steiations and pale central
spot Bt baze—INsTanT, Fauna Fric. Tnd. Rhynch. 4 (1008) Z80-381,

Originally known in Bengal, Dacea, Caleutta, Ceylon, Yatiyan-
tota, Peradeniva, Henaratgoda, Colombo, Tenmsserim, Myitta,
Borneo, and Japai.

Luzow, Rizal Province, Alabang (J. Valdez),

This apecies is reported from the Philipnines for the first time.

xenus XEATDCEPHALUS Yan Dazee

Xestoccphafug VAN DUZEE, Trans. Am. Enb Soc. 19 {1B92) 24R:
MaTausmusa, Ternusz. Forciek 25 (1902) 482; MELICHAR, Hom.
Fouvna Ceylon {1503) 208; DISTANT, Foenn Brit. Ind, Bhynceh, 4
(190%) 348,

Trpe, X. pulicarius Vay DUZEE, 8 MNearchic species.

Distribution: Nearctic, castern Palearectic, Ethiopian, and
Oriental! Regions.

Vertex tumid, rounded over the front, the ceelli placed on ihe
rounded apex belween the oves, almost the same distanee from
the cyes as from each other; pronotum iransverse, somewhal
wider than head; body elongate, slightly narrower at pronclum
than middle dorsal scetion of wings; fegmina without an ap-
pendix with five apical and three anteapical calls.

IESTOCEFUALYE (5BORNT s nov,

Length, including tegmina, 4.25 miilimelers.

Head very much narrower than the pronotum, vertex produced
before, with the apex subacute, rounded above, and smooth;
frons rather broad at base, twice as long as wide; pronctum
roeunded, slightly prodaced in front, transverse, about twice as
broad ag long, morve ov less semilunar in shape, anterior margin
lruncate; seutellum triangulavdy trabsverse, about one and one-
third times as wide ag long; legmina broad, tapering, posterior
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lateral margin folded In, having the appearance of Makilingio
Raker or Kolfa Distant, but the broadness of the notal and ante-
riny hall of the body dorsal regions resembles that of Hecalus
Stil; budy beneath amber oclraceous; last ventral segment tryn-
cate, with a slight notch at posterior marging pygofer long,
slender, profusely bristled: ochracesus to amber, vertex ochra-
ceons with amber mark on laterat sides: oeelli very small, placed
on anlerior edme of vertex, eguidistant to each ather as to the
cyes; cyes Tuscous, lavge, face almosl rounded, amher; peclus,
venler, and legs coneclorus with face, slightly fuseous spol at
base of cach tibial spur and spinotes of posterior lega; pronotum
with two dark amber spots at anterior margin just helow eyes,
arhraceous; seutellum amber, with six short, longiladinal, ochrs-
ceous lines at center; tepmina achracesus, sparsely strewn wilh
fuseous markings, prominent of which are one ot posterior apical
aigle of clavos, one at third posterior margin, and another at
apex of tegming.

LuzoN, Mountain Provinece, Mount Pulis (holotype, Osborn
eollection; type, Baker colleetion, U, 8. K. M.).

This species is named in honor of Prof. Herbert Osborm, a
rreat teacher and entomalogist, and owner of the type specimen.

IESTOCErTALUR MAGQUILTNGENSIN 3. nor.
Famale, about 2,25 millimeters,

A smal] apecies similar to X puficerius Van Duzee and X,
gutfatus Motsehulsky though sliphtly smaller and with slightly
darker markings than either.

Verlex ochraceous with cross piceous markings near apex, a
faint brown median line and four faint brown markings at base
{two on each side of median line) ; frons castancous, obtusely
rounded, wilh four pale spofs in areuate arrangement on leval
with eye and iwe similar spots just above front clyneal sutitre;
pronotum brown, lenger than vertex, transverse, with two paral-
el rows of pale markings, anterior intercalaled by fuscons mark-
ings; vertex dark oehraceous, with a black semilriangular spot
in basal angles, and hetween them five almost confluent pale
dots; tegmina short and rounded anteriorly, brown, with pale
transparent apots acatiered all aver; the three on poateprfor last
balf of coslal area larpe, ficst spot {on middle of coztpl region
of tepmina} milky white; pectus ochracecus; venier purplish
brown and spinuloze,

TwzoN, Laguna Provinee, Mount Maquiling {(type, Baker col-
lection, TF. 3. N, M.).

1id2—~28
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Division FATLALY MANUSATIA

Iistant % gives tha following characleristics of the hoeppers
under thia diviaion:

Vertex somewhat subacutely produced in froml of cyes, abaub ot nearly
taice 5z bromd between owes 12 longp otelll on the anktcrior MAEIn voTy
rear the eyea.

Genos ALITURALIS novam
Alifures DISTANT [prooccupied], Faunn Brit, Ind, Thyweh, 4 {1008}
E08.

Type, A. gordiner Distant,

This monotypic genus was erected by Distant for specimens
takon from the Laccadive Archipelage to which he gave the name
Afituris gerdineri. However, Distant's generic name iz preoc-
cupied by Aliturns Fairmaire™ a genus of beetles.

Vortex Urond, depressid, angularly rounded in front, foveately impressed
an each mide bebweern evea, which are lurie and obliguely cover the anterior
angles of the prometum; ecclli indistinet, near anterior margin and near
eyon: face globose, stronply narrewed to clypeds, which iz slonder and o
little mote than half the longth of fuce, choeeks rounded; pronotur tromns-
verae, lonper than voclex, latoral margins neatly strajght, anterior marcgin
comvew, Dosterior margin subtruncwte; seutcllum Bread, subtrinngular,
Jateral marging shorter than breadeh of bosal margan, teanaversely im-
Prossetl hesr widdle; legs somewhat sleader, Dotopior tibic longly spinu-
lese; temmina opaque, longer thun abdgwecn, weinz imporfcetly  wisible

—ThspasT, loco cit,
ALITURALIS ALANANGESNEIS rp. novr.

Female, lenglh, including legmina, 4.5 miliimeters.

Uniformly dork fuscous, verlex broad, depressed, rounded,
slighUly anpularly produced in front, slightly foveately impressed
o each aide of eves, these being indistinetly and fincly wrinkled,
amooth at the center, anterior margin banded with a dark fus-
eous, almost biack fascia; ocelll steamineous, on the anferior
margin tear the eyves, and connected by & narrow stramineons
band; faee plobose, steongly narrowed towards the apex; elypeus
small, sloneler, [orw rounded: feons fumid with an ochraccous
band at the haze abruptly tapering towards the clypeus; check
broad at base, narrow piecos copnecting with the clypeus; prono-
tum transverse, longer than vertox, slightly rounded anlertorly,
truncate af base betwean eyea: slightly, broadly sinuale at pos-
torior margin, posterior half =lightly depressed and Taintly

* Tom, cit. 193, * Ann, Soe, Ent. Fr. 71 (1502) 386,
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siriate; scutellum subtriangular, alightlly broader ihan lone,
posterior angle separated Ly o broadly arcualed suture, two-
thirds posterior, profusely, faintly punctored, four cebraceoys
spots on the lateral sides; tegmina longer than abdomen, six
pale ochraccous on the inner margin of clavus close to commis-
sural autere, ene &t basal arvea, three at suprabrachial, ane at
the costal, and eight others on apical and anteapieal ealls.

TzoN, Rizal Provines, Alabang (Jf. Faldez, type and bholobype
in my collestion?.

TYPHLOCYEIN &

Members of this gubfamily as deseribed by its auihor “are
readily separsted from all the ofher subfamilies of the Jasaidae
by the four longitudinal weing defining the apical eells without
branching, zo that there are no anteapical cells, and also by the
ahsenee of supernumerzry cells in the wings (Gillette)., Tep-
minag ysuzily without gppendix.™  (Distanut. )

Mirision FAMPCHASCARLA

Bectors of poslerier wings ending in marginal vein; no ante-
apical cells, venalion most simple in the whole family; generally
very small cicadellids, ravely over 4 millimeters long, including
legming; pronctum as long as vertex or longer, except in Home
in which it iz shorter than vertex.

Gens EMPOASCA Walsh

Ertposseas Wansu, TPrac. Bast, Sor, Nak, Flist. 3 (E8G4) 316,
Chlororeura WALSI, Proc. Bost Soe. Nat. Hist, 9 {1%34) 316
Chigrin Frerer, Verh. Zool-Bot, Ges. Wicn {1868) GO, pl. T, fie 35
Kyboz IiEBED, Verh. Zool.-Bet, Coe. Wien (18GR} K03, pl. 7, Gp. 24,
Chiprita Freank, ev. Map. Fool TII 2 (1B75) 414,
Cicaduio Kinkanet, Bxp. St Jlaw. Sugar Planters' Asdee. Aol
pt. & {1006) 267
The recognition of species belomging to this genos i3 prac-
tically dependent on the wing venation. The species are small
and Musually green, aometimes ¥ellow, red or smoky biack.
Oeelli present, siylea witheul appendiz, wingy wilh marginal
vein, one apical cell. Genilal valve m male wanting'™ (s
born ™}
EMPOALYDA MIEGROPIUINCTATA ap. oow,
Very small species, about 2 millimeters long, including tep-
mina; verfex obtusely anpularly produced, almost as long as

“ Fauna Brit, Ind. Rhyach, 4 §1008) 3063
" Ohis Biol. Sur. 3 (F925) 345,



390 The Fhilippine Jonraa! of Selence 1928

broad between eves, yellowish green, with two black spots on
vertex near apex, temple and upper part of irons yellow, the
rost greenish yeilow, narrowly striated with fuscous lines; ely-
pous piceous: ocelli not quite visibie, amber-colored; pronotum
twice as long as vertex, roundly produced, terminal angle altmost
truncate, sliphtly broadly sinuvate; yellowish green, with dark
gray tinge on center; scoufellum concolorous with head and pro-
notum, small, without markings; tepminag hyaline, with smoky
veins; hody beneath piceous, leps pale green.

Luzow, Manila: Rizal Provines, Alabangy (f. Valdes, holotype
in my eollection).

CHECH LIEST OF THE FHATLIPFINE CICARELLIDE WITH THE ORIGINAL
BIELIOGRAFHY AND SYNONYMY®

Fomily CiCADRLTDE

Subfomily [ IEDRIN.E
Petataccphiala Sthl
*Petelocephale cultellifrro WALKER, List Hom. 3 {1851} E23; Journ.
Linp, 3oc, Zel, 1 {18363 93 (Ledra) s Mywcnar, Iom, Facna
Ceylon {1803) 143 (Ledropsiz).
Pelefoecnhaln contea WALKER, List Hom. 2 {1851) B23: HstaxT, Fauna
Brit. Tnd. Thyneh, # (13081 264,
Pelelotrphale puenctafizaima Srdn, Sy, Vet-Akad, Farh, 27 (1B70) 752
Petelocephals phitipping BTAL, Uy, Yot-Akad, Pdrk. 27 (1870) 732
fiedra Falrieids,
Ledra gibba WaLKET, List Hom. Ing, & (1351} 311,
Ledrea farpds Wartses, List Hom. Ina. 3 (18611 R25.
Ledre wnicolor WaLKER, Tist Hort Ins. 3 (18511 B19.

Bubfamily 17, BYTHospoPING
Maeropriz Lewis
Marcropsiz realcyi ap. nov.
Macrepziz rizali 5p. now
Macropsin benguctensft sp. nov.
Muecrepsiz Feacorvenase rp. hov.
Mazergpeir fuasopunctels ap. nov,
Muacrapait ofauesi ap, KoV,
Macrspss basijona ap. nar,
Macropais dopitane sp. mav.
Macrapsis davaoenain ap, nov.

""In the preparation of this check liat, I wm most indehted ko tho un-
Published neter of the late Charles Fuller Baker, deposited in the United
States Matinmal Museum, I found the notee after this figk was aleeady
prepared Thom available Btoragyre and T speciva described in this paper.
Many names were wdded tu my list from Baker's notes, An asterisk beforn
® nome Jndicates that the spocies in here first recorded oz Fhilippine



A Mering: Philippine Cicadellfd:e 9491

Idtaecris Lowis,

Idigecrus elypenlis LETINEREY, Journ, As. Soc, Bengsl 57 (13R9Y 252;
Baker, Philip. Jourw. Sci, & D 10 {1816Y 339 ([dietcopua).

Tioeeruy nocrratus Bak®n, Thilip. Journ. Sci. & T 10 (1915) 242 -+

Miseerinye Boker,
Idtocarinien sclickari BAEER, Philip. Journ, Sei. § D 10 {1915) 341548,
HMiscerinua befrer] ap, nav.,

fetgzeopust Toker.

Fdicarepus pilawasensis Baung, Thilip, Jeurn. Sci § D 100 (1915)
aaR-—A30.

Fiipzrapua {apalicus Baver, Philip. Journ. Scic § T 19 (1915) 340-241.

fpaseopus Buler.
fpescopus Ereviecps Daner, Philip. Journ. Bri, § T 10 (1915) 322
fposcepue distanft Baw®r, Thilip, Journ. Sei. & D 10 (101R) 321-320,
Tpocerur Baker,

fpocerun Kivkaliyé Baxer, Philip, Journ. Seii & T 10 (1915) Jud-a924.
Fralarhe Dhistant.

Balgeba figonioides DAKER, Philip Jearn, Bei. § D 10 (1915) 230,
Dythezcopus Geormne.

“Hythoseapas cliteropfonue MELICitar, Hom, Faunn Ceylan [(1903) 153

Bythoseapus maenfipenris STAL, tfv, Vet-Akad. Fieh. 27 (18370 740
(Mecropaic}.

Bytheacapry leafaccus sp. nov.

*Hythosconus  rahrafeontalis THSTANT, Tucna Hrit. Ind. Rhynch, 4
{1904y 209, fip. 126.

hRunra Walker,

Chuenre nivcogparse LETHIERRY, Journ, As, Sne. Bengal 5B (1835}
252 (Mdiecerwsy s MELICHAR, HMom, Faena Ceylon (1963} 14% ([
aselis]; Baxen, Philip, Journ, Sei. § D 10 (1915) 225 (Chunra).

Chunnt gittesprrsn Lothiorry var, laguncnsia BAMER, Philip. Journ,
Sci. § D 10 (1915) 226

Cluenrs nivcodpurda Lethicrry var pafersencnsie Baxer, Philip, Jouen,
Sci. & I 10 {1916) %26

Chusre wivepapurse Lothivery var, philippiacrsiz EAXER, Philip. Journ.
Sei. § I 10 {1916) 226326,

Fusomie [astant,
Euwsoniz mindenaocnsiz BARER, Philip. Journ. Sci. & 10 10 (1915} 228,
Pugarie gexteflierts Bakte, Philip. Journ. i, & D 10 (19158) 327,
Prdioscopus Hickaldar,

Pedivicopus augqustetacs Barer, Philip, Fourn, Sedi, § Ir 16 (1816}
SAL-30460

Peodlesconis coloratra BAKER, Fhilip. Journ. Sci. 8 D 10 (LJLS)y 333,

Pwilinscapis soloratus var. drolorafas, Banen, Philip. Journ. 8¢, & D
10 (1915) 3338,

Pedinacopus colorains var mindoragootsis BAKER, PRilip, Journ, Sci. §
ID 50 {1915} 33T,

Frdivzeopng dispuncfue BAKER, Philip, Jouen. Sei. § TF 10 (1016} 371,

Fedisgropus magquifingenste Bagrg, Philip, Journ, Sci. § T 10 (1915}
FaE—u3d,

Peodiascopre modeatas BAKER, Fhilip, Joxrn, Sei. £ T 10 {1915) 233,
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Fodiggeapua similiz Bamen, Thilip. Jovrn. Sen § T A0 (19L5) 33430
Predisseapma Fitipler BAKER, Philip. Jeark, Sci. § D0 (191581 326,

- Sublaemily 111, TETTIGUNTELLIN B

{eatalia l'_]“ﬂﬁgﬂ.uiﬂ} {Tetbiyamotio) Latreille,

£icpdelia nrgprops SHIGROKET, Ann, Sor Ent. Lr. (1854 GTE (Tt
gantal.

Cleadellz ipnatcfifons STAL, Ofv. Wet-Akad, Fivh. 27 {18700 T33-
Tad {Tereionind- .

Cicadelin Jdifferentialis Bakrer, PRIlp, Journ, Bel & 10 8 (1914) 420
{Tettiganicilal.

Cizadelln fervugitea Fasmicivs, Ent. Sroh 4 (1304) 2 (ftende);
GCerman, Map. Bat. 4 (1821} 69 (Telfepenial; WALKER, List Fom.
Inz. 3 {16510 T46 (T, confimas) ; 787 (T ceddileey s 53T (T, prminal ;
738 (T, ebsewead; TIB (T duplez) TG {7 wcilereta) ) TAQ T
funacnletn) . BTAL, dfv. Vet Akad, Fiovh 27 (18707 T (T fm-
presgipeamis) ; DSTANT, Fauna Brit, Tad. Rhyach. 4 (1308} 202 -203
{Trttigosanile).

Cicadelin impredice SIGRORET, Anv. Hoe. BEoto 1 I3I 1 {1RE3) £77
(Tetigoninl.

Cieadella lenga WaLker, List Hom, Ins 3 (1E31) 740 {Tetiiganial,
Chitta determines thie speeies (Baker collection) ws distinet from
. fervuyitied.

Cicadeife swoguilingersic BARER, Philin. Jowro, 3ol & D 8 (L9144l
flg. 1% {Tcidigoniclia).

frigadelln storine SIGNORET, Ann, Sov, Ent. Fro (1851) 671 (Teftigonix).

chicadeife philippim WALKER, List Bom. Ina, 3 (1861) T40 {Tetéiganiz).

trieadelin pringuepunatite STAL, Ofv, Vet.Akad. Foch. 27 {1870) 744,
fgr, 137 {Todtigorie quinguoneiaia) ; Banka, Philip. Journ, 3ei. 3D 5
{1910} 52 {Aalta fripunctifrans}.

Cicadelle apcctra TNSTART, nom. nov., Founa Brie. Ind. Rbyneh, 4
(1508 $11-212 (Tetigentelle spectre) ; WaLKER, Lizk Hom, 3 {15B1)
6% (Tettigata albida) s Stin, v, Yet-Akad, Firh, 27 (18707 735
{T. ntgriliten].

Cieadeiin spectra DISTART var aigrilince STAL, Ofv. Vet Aked, Forh.
27 [18M)) T3 {Tettironinl.

Ciomdeflo debriresecns ST, ifyv. Vet-Akad. Firh, 27 (1870 T4
{Tetdronin] @ NisTax®, Fauwna Brit, 1lod. Bhyach, & (1908) 218,
Cieadefle sutirelle 87iL, Ofv, Vot-Akad. Firk. § (1255) {Teltégonia).

{Teadelle wigrifogetate sp. nov,

icndella fegafion STAL, Ufv. Veb-Aked. Fich, 27 (1870) 734 (Tethi-
gastin} : BAsFR, Philip. Journ. Hei. & D 40 {1915y 198 {Todifro-
nictled.

Cicadells titondl SIGRORET, Ann. Seve, Enb I'r. (1855) 787 [ Tedtigatiz),

Cioadelin alffesdn s, nov.

Ct'mrit‘lll'r:: wnimacuiota StewoRer, Ann. Boe. Ent. Fro (1854) 25 (Tefti-
ﬂ‘f"mﬂ}; WaLkgR, List Hom. Suppl. (1838) 21% {7 powilalz); STAL,
Frep. BEug. Bean Tng, (18500 966 (T. kiugbergd); Wanwer, Jourmn.
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Linn. Boc. Lomid, Zael, 10 (1369) 304 (T Tyszicepat ; DIETANT, Faona
Brit. Ind. Xhyneh, 4 {1908} 284 (Fettigoniclle) (Follr}.

Cicedeile whitcficadi DISTANT, Fauna Brit, Ind, Rhynch, 4 (190%) 142
[Tettigonicilo).

Robta Diztant.

Hotla tripnnctifrans BaNES, Philip. Jeorn, Sci. § 5 (1610 &1,
Sigarckia Staf,

Srgnerctle wolnpa STAo, Ofv. Veb-Aknd, Farh, {1845) 192 (Thamua.

tettix); Prep. Buigr Hess Tns. (1865) 296 (Signerctinl.

Zignerclic tegelier Bakem, Philip, Journ. Sei, Do (115 195,

Signorelie corinefe BAxer, Philip. Journ. Sei. 23 (I1923) 353,

Sipnoretie beeguetensiz Baxvr, Philip. Journ., Sci. 23 {1823) 354,
Frreta Distant.

Frete lwzemeasis Haksa, Thitip. Journ, Sci 23 (1823 4p1-3c2,
Miteqrg Distenk.

Miteewse leromica Barer, Philip, Journ. Soi. T o {1934) 415,

Aiteews Tuzanien war, drcoferata TAKER, Philip, Journ. & § D @
(1514} 416

Tlinag Diskant,
Use philippincasiz Banke, Fhilip. Journ. Bei 5D 8 (1914} 4186,
Meabtfisgein Roker.

Mekilingio bonahoocuair BAKER, Fhilip. Joutrn, Hei 24 (1924 B4

Melilingfa aaloratn Baker, Philip. Journ. Sci. § D 9 {19147 413,

Makilingin coatafis Baxen Philip. Journ, Sei. 24 (19247 &9,

Makilingia flarifrone MPLICHAR, Wienor Enk. %ot <0 {1923y 114;
BaAKER, Fhilip, Journ. Sci. 24 (1924) 87 (M. bimacilarat,

Makilingla frontatis BARER, Philip. Journ. Sci. 24 [1524) 69-T0.

Maldingin heighligne Baxen, Philip. Journ, Sel 24 (1524) 66

Muokilingin ddermediz Muoigwag, Wioner Ent, Foit, 40 (1923) 119;
BaHER, Fhilip, Jowrn, Sci 24 (1994} 159 {varighilia),

Makilingls tntcrmediz var. bakeri MELICHAR, Wiener Ent. Zeit. 40
1028y 120,

Malkilingin dntermedic var, aimilline BARER, Philip. Journ. Bei 24
(1584) 62-64,

Makilingin fetermedia var. sutiraliz BMELICHAR, Wiencr Ent. Feit, 40
{1923) 119, Eawre FPhilip. Joern, Sef 27 {1926] 150

Mokeftagin fwcafe Baxkr, Philip. Journ. Bei, g4 (1934} 66,

Makitingia nracolefe Bakes, Philip, Journ, Sci. § D9 (1014) 413

Mkilingia nigre Bacse, Ihilip, Journ, Scii § I o {19241 405

Makilingis pellidn Baxer, Philip. Journ, Sei. § D 9 (19143 414,

Makiltngta paxepcnric Bart®, Philip, Journ. Sei, 24 f1924] GG,

Maktlirgia pruinass Barer, Philip, Journ, Sei. § D 9 {1014} 412,

Malkilingte sbuyonenais Baxer, Fhitip. Journ. 8ci, 24 {1794 G2,

Mafitiugiz spceioas Baker, Philip. Journ, Sel. 24 (1924 61,

Mabitingie sirfgagensts Bawer, Philip. Journ. Sei, 24 (1924 66

Subfemily TV. GYRONINGE

Divizion 1. PENTHIMALIA
Peuthimia Gurinnr.
Perthimin albiputials STAL, Ofv. Vet-Akad, Firh, 27 (1E70) 737
Prathtmiz retiewtada STAL, Ofv, Vet-Alkud. Forh, 27 {15707 737,
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Penthimin arebug STAL, Ofv. Vet-Akad. Térh, 27 (1870} T37,
Peathimio femifuaceio fn. nov,
Thanmateseopia Kickaldy,
Y Thaoumeloscopnd ¥oxrsaf sp. nOoY.
Thawmetoscopas reflezny Srin, Gfv. Vet-Akal, Firk, 27 (12370} 738
Weadariug AMolichar.
e Noodartus aooeepkejoides Mewtonak, Home Fauna Ceylon 1903y 162,

Vaftursiia Kirkally, ~
Vultertag poticaiaing Svin, Ofv. Vet-Akad. Foch. 27 (1870) 537

Dhivisionm 2. HYLICARIA
Fythamus Aelichar.
Pythomag weelickari Baker, Fhilip, Jowrn, 3¢l § D 10 [I916) 193,
Futhamus melichari var, sindanaeensts BALER, Philip. Journ, Sei § I
10 (1916} 200,

Subfamily V. Jagsigas {including ACOCEPRALINE)

Bivision 1. HECALUEARIA
Heoalua Sidl,

Hrealur thermaonit SrAL, Ofv. Vet-Akad, Torh, 27 {1R70) 710

Fecalug grisminens =p. nov.

Feeelug forii T, 0Ty, Vet-Abkad, Forh, 27 (1670) 736,

s Herains capitalng THETANT, Founa Brit. Ind. Bhyoeh. ¥ (1918) 30,

Hecaluz walliengrens STAL, v, Vet-Akad, Forhk., 27 (1570) 736,

Thetseninlin RBiomaret.

*Thommoiticils nibamaculsle DISTANT, Feuna Brit. Ind. Rhynceh., 4
(1908) 280-287,

Thomaeanelle porpecfe WALRER, Liat Hom. Suppl. (195} 202 [aea-
ecephalua) ;3 MOTSCHMTLSEY, LEtud. Lot B {15359} (Plafjactophis
Jincelofuey 1 5TAL, Gfv, Web-Akad, Fiérh, 27 (1370 737 (Heealug
kirgeichneemii) ; SinxoreT, Ann. Soe, Ent. Fro (18807 52 (Themge-
niellz) : ATEINSON, Journ. Aa. Soc. Bengal 54 {1B36) 104 {Thone-
sexind; DisTAxT, Fauna Erit. Ind. Tthynch. 7 {1918) 31 {Parabole-
=T

MNirvana Kirkaldy.

Nirvane plocide STAL, Frep. Bup. Resa Ing. (IRS59) 295 (Jasgush.
Mericesr, Hom, Cevlen {1903 100 (&, pailide).

MNirtane philippinensit BaxEr, Fhilin, Journ, Sei. 23 (1083) 365

Ophipchusr Distant.
Ophiushis badidanue BaweR, Philip. Journ. Sei. 23 (1823) 3494,
Ophiuches montanes Baker, Ihilin, Fourn, Sei. 23 (1923) 595
Kena I¥gtant,
Hune arownln Bagrr, Philip. Journ. Sei, 23 {19253 245,
Kane smoeuinte BARER, Fhilip, Journ. Sei. 23 [1023) 232,
fiane pizae Ganke, Philip. Journ, Sci. 23 (1927) 383
Jaszonireeus Baker,

Josamiireang fmeats Baker, Philip. Tourn. Sef 232 (1823 399400,
Peowdanirrawa Baker.

Peewdonirvong dovgocnsia Baxen, Philip, Journ, Sei. 23 {192%) 39

Peendowiveamg davaarsis var, fisoteusis BARER, Philip. Journ. Zri.
23 (1923) Za2,
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Peexdonivvany sanguinotinents Baker, Philip. Journ., Sci. 28 {1928)
202-393.

Sonontelopinue Matzamura,

Sterametopina mindenzoensis BAMER, Philip, Jousn. S¢i, 2z (1043
A00—401,

Division 2. SELENCCRPHALARIA
Pdramceuxr Ficher,

*Paramesas fincaliesllis Tistast, Famma Brit. Ind. Rhynch. 4 (193]

204, fig. 1846
Hrianag Kirkakiy,

Hrigng ofrigicolfiz SPiorna, Mom. de Matem, ¢ di Riz Ital, Modena
(1852} 167 {Biva); WaLKER List Hom. 3 (1851% 847 [Adrecephalus
strominces) s Journ, Einn. Hoc, Zeal, 1 {1857) 173 [ Bythoscopua
Eextacoons}; List Hom. Suppl. {ISGE) 266 (B, {nlicntus): Sti,
Frog. Fug. Besa Ins (18690 200 (Selenccephaluz cosralind ; Anm.
Soe. Ent. 1’ (1RG4} 86 {Sivs) ; SIGHORET, Ann, Scc, Eot. Fr. [1579)
BE {Aevecephalvs straminexs) ) ATRT9508, Journ. As. Joo Benpal 54
{1E4E) 10B [S¥ws strigicellia) ; Disvast, Faune Bt Ind. Rhyneh,
4 {1003) 297-293 (Hriana).

*iviena steffg Hirey, Jouro, Linn. Sec, Fool, 24 (18013 171 (Y phome ) 5
EKiwrary, Entomolepist 33 (1900) 234 {idedpi), 34 (19011 30
(Eogypenn Licbpf); MeELwcHak, Hom, Fauna Ceylon {1903) 137
(Fiva}; DHstaxd, Famma Erit. Ind. Bhynch. 4 (1908) 208 (Krizwe
strintal.

Roracella gon. nov,
Eexgaclla comusi ep. nov,
Rozazelle [pebafings rp, moOT.
Omenella gon, nov,

Omanclle berbord ap. nov,

Crnanelle vhilingine =p, nov.

Omanclla jolbttzond sp. nov.

Farebolazratur Thler.

*Parabolecratuz gutadtus UTnLER, TProe. U, 5. Kot Moz i9 (1896)
201-292 (Parebelogrgfua) {in Baler collection}: MaTaudima, Call
Agr, Hokulu Imp. Univ. Pab. & {1912} (Pogrodelopona}: 6000
Nluatrated Inreets of Japab-Ewmpire (1931} {Perabolapana),

Division §. TARTEISUSARIA
Taricasua Sthl
Tartcatus feeragineng Walker, List Fom, 3 (18510 BGE (Fylhoses
pra}; BTAL, Frog. Bup. Resa Inz (I860) 290 (. malpyue, bizreeiws,
natafirea s, dnifascta Waolker, M5 b Ofv, Vet-Akad. Firk, {1385
16t (Pariessus wmaleynsl 27 (1ETO) T3E (T, feeriginous).
Tartoesus malayus STAL, Frog, Ewg. Resn Ins. (18690 290,
Taricreus ficberd STIL Ofv. YVet-Akad. Farh. (1365) 156,
(rexaing Distant.
Fegwivg maleyeasia var. mindandecnatr BAXER, Philip, Journ. Sei. 1%
(I914} H1T,
Drabescrs Sral
Drabracws comapicsus Diataxet, Fpung Brit, Ind. Ehynch, 4 (1508}
200 (in Baker collectionj.
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firabesctt remolus WaLkeR, Cat. Hom. 3 [18351) 266,
Mreubcgcis alrapbens DisTA%T, Faune Brit. Tnd, Rhyreh. 4 (1903)
406207 {in ¥aker collection),
Tatissns StAL
Tylizzre nitenr STAL, Ofv, ¥Fet-Aknd. Forh. 27 {1370 739,

Ihvision 4. JASSUSARIA
Jarzue Fabricius.
Janpus eguapermur STAL, Ofv, Voel-Akad, Firho {1834} 234 (Corlidin
sppeany s 27 (18T} 736 (fosews conapersis].
Jowene dichie TWaLkxkr, List Hem. 3 (1361} TBL {Tetligenin); STAL,
{Hv. Vet-Akad. Forho (1868} 494 (Creelidie) ; DISTANT, Rec. Ind.
Mus. 2 {1208) 160 {Jeasuy dubi),
Jasaur clegans DrsTapT, Fpunp Brit, Ind. Rhynch. 4 {1808} 329,
Jaczng oheeries STAL, Ofv. Veb-Alkad, Fach, 27 {16870 736,
Jazenz phiflippintenzie STAL, Ofv. Vet-Akad, Firh, 27 (1870 736,
Jeegawz dezancuair Barel, Philip, Journ, Sci. & I 10 (1916 BG-GBV,
Jnzsus sporsur STAL, Ofy, Vot-Aknd, Firh, (1854) 264,
Jeurggere paeint@enesiy Bp. nov.
Thgrra Kirkaldy.
Tharra carinafa BEAKER, Philip, Journ, &d, & I 10 (19157 58,

Division % ATHYBANUIARLA

Atfpeanius Burmeistor (Phrynosarpfes Curtis).

Athyeonus athingani DIBTANT. Faune Brit, Ind, REhyneh, 4 {1918) 345
{ A thyneitus),

SAthgrantug fercoparcosys MOTBCHOLSXRY, Huil. See. Nat, Boscow 36
{18631 37 (in EBaker collection},

*4fhysanue dndicwa DESTANKT, Fauna Brit. Ind. Ehynch, 4 (1908) 344
{in Boker eollection).

Stoeflrs Osborn and Ball,

Btircline wigripectis sp. por.
Acocephalur Grermar.

Acocephalis elivgoeous WALKER, List Hom. 3 [1851) Bdé6.
Nerloesphafun ¥oan Tuzee.

Xeztocephalus ozbarti sp, nov.

Keslocephalur miaquilingensts sp. pov,

T Xegtgophaliys puitatws MorscHursey, Etud, Ent. (1858 113 (Pl
taccphaiwal; MaTsUMURA, Termézz. Fizotelk [(1902) 25 (X estoccpha-
lies} (in Baker ¢olleclion],

*Xeatorcphalns pardalines Distant, Foionn Brit. Ind. 4 {15803 36 (in
Bouker eollection).

Divisiopn 6. THAMMOTETTISARIA
Nephotettiz Matanmyrp,

"MNepliotettiz biprarctatur Farrlcius, Syst. Rhynp {18031 98 fCfeada);
STAL, Hem, Fubr. 2 (1809 B2 {Thowmedefliz) ; MATSUMURA Tits
mész. Plizetak 25 {1902) ST (Nephoteifizh.

Neplhatettiz apicoliz MorscHULERY, Btud. Ent (38580 110 {Pediopsie) ;
TJ:HI-'ER- Proc. 1. & Nat. Mus, 19 {1€33) 202 (Selepeccphaliue cines
tieeps] s MATSUMuURR, Termasz, Fiizetek 25 (19027 379 (P, nipre-
sifchlate) ; MerIchar, Wiener Ent. Zeit. 24 {18051 05 (5 apicafis).
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Ewletttr YVun Duzce,

"Eutegir divelguttus WALKER, Journ. Linn, Sce. T.ond, Zoai 1 {1837)
172 (Acoeephalus)  SIGNORER, Ann. Soc. Ent. Fr (13789) RE (Oy-
thegeopug) ; VULER, Pros. . 5. Mut, Muos, 1% {1808) 244 [TRar-
Reletiiz sellale); MATSCHMURA, Tormész. Fiipetelk 235 (1904 381
(Entefliz sellatus); DELtonan, Notes Teyd, Mus 36 [1913) 187,

Eutettiz miargues ap, nov.

FEutritie Sesthanre ap. now,

Enteetie marisniug =p. nov,

Division 4. Crcabprania
Cipaduia Tetk,
Clraduln srevoledi 2p, nov.
Ealelithe Kirkalds.
Fafclutha gremiyca sp. mov,
Lolelutho olivacca MELicEAR, Wicner Ent Teit, 40 (152%) 100,
Agellag Deleng and Davidson.
Ageiiuy bifessietus sp. wov.
“dgellits neglecte 1ELONG and Davinzon, Ohis Jouch, Sei. 33 R LY
E5488 {Ewgnathedus) ; 33 Na & (1931 {dgcilua).
*Agelien biginuatuy DrLoss, Joorn, Dept. Agr, Forto Hiey 7 [1922}
ZEG-257,
Agcifus philfepteneis ap. noy.
Agellng rufafosctatus £ nov.

Division & TrEITOCEFPHALUIAR A

Detteerphalie Burmgister,
*Deltecephelue dorsels BloTecAulsey, Biud, Ent. (1859 114,
*Delteecphates distinetus MoraciivLeky, LEeed. Ent. £1853) 11Z; Mar-
SCMURS, Termfse, Flzetek 25 (1902} UB1 (frlpuralis),
Seaplioidens TUhler.
*Senrhoidous moregus Memacitak, Hom, Founn Ceylom {1903] 197,

Trivinion 9. PAnALIMMUSARTA

Ablitareli#® nom nov, {Alteres Distant) .
Altdrglls alabangensiz ep. nov.
.-‘I:('E!DCEFII"EIHR Van Do,
Aositecphalus ogborni ap. nov,
Xeardeephabes magrilingensiz ap. nov.

Subfamily ¥I TyPHLOCYBING:

* IHvision 1. EMPOLSCAREA
Fmpaazcsd Walsh,
Empiaecs fmveseens FARRMOIS, Enl. Svet, 4 (1T} 46 {Ciceddm)
MrLicHAR, Clead, Mitt, Rurop. {1E20) #26 (Chisrtz); Keaxanov,
Exb, Sta, Haw, Bupnr Dlamers' Assoe. Bull, & {(1806) 3537 (Mica-
du¥t} » DIeTAXT, Fauna Brit. ind. Rhyneh. & (1908) 406 {Enrpacsonl ;
VinowortH, Thalip. Agric. 100 {1941y 22
Epptagca sigrapunctate 5o nov.
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Divizion 2. TyPHLOCYEARIL
ryoklasyka Germar.
Tuphlocyba wigrabilizecta MericHAar, Hom. Ceylon (19033 215,
Eryikroneura Fitch,
R ruthkrosteure wigrobimarelcta MOTECHTISKY, Eull, Sge. Not, Moscow
36 (3383) 101; BAKER, unpublizhed notes { Tuphloeyda) (in Baker
eallection}.

Insert after the synonymy on page 334:

very pale yellow; head shork conienl mbove, almost straight along the
Rine border: face flab on the disk, with indistinet, oblique ridpes, on enxdh
aide; doranl abdominal sepments with a puncturs: on cach side; legs yel-
lowigh white: wings white. Length of body 31 lines: of the wings 7
lines.—Wakiks, List Hom. Inzectz 3 (1830 76T



ILLUSTRATIONS

Prare 1

Fre. 1. Idiecerinus bakert 3p nav.; m, werkex, pronatum, and scukellum;
8, Iront; ¢, male sxternal cenitalio.

2. Macrepais breakejd sp. nov.j e, vertex, pronotum, and sewtellum:
B, front; e, female extoron] genitalio; d, male cxbornot gemituli.

3. Mruerapris rHzali =p. mav.; ¢, vortex, pronctum, snd seatellum: b,
front; ¢, femade externa] penitalin.

4, Macropair benguetensie s, nov.; @, vertex, profotum, and acy-
teltur; &, fromt; e female extepnnl genitalia: d, male oxteroal
genitalia.

6. Macropit fuscomervosc ap, nov.; 4@, veriex, promotutn, and sen-
telleme; b, feowt; s fomals external genitulia; & male exkernal
tenitalin,

. Mesropsis fuseaprrateta 8p. mow.; @, Voertex, pronctom, goel sou-
teltum; &, Twori: e femole extornal penikalin,

T. Motropyfe luzenenats ap. nov. ) &, ¥erke¥, pronctum, ond seubel[um;
&, frant: ¢ Memale external genitaling o, male external poenitalis.

8 Mocropeis beatlanre sp, nov.; @, vertox, promotom, and scolelbem;
b, Irent. ¢, female external penitalia,

0. Macropats otatsel 5P nov.] @, vortex, pronotum, phd seutellum;
b, frant; ¢ female externnl genitnlin; d, mole axtornal menitalin

10, Aacropais devgasnsiz sp nov.; o, verbox, pronatam, aad sowbellum ;
b, front; e, female cxternal penitalio.

11. Cicadellx lfonga Wolker; front.

12, Cieadelln femge Walker; a, fomale external meniktalia.

12. Mecrepeiz dopifane sp, nov,; @, vertex, promstom, amd sewtellum:
b, frent; ¢, fomale exterral gemitalia,

PraTk 2

Fic. 1. Cicadelle alticola ep. mow; 2, vertex, pranotutn, and scutellum:

b, fronts o feranle external penitalin.

. Pesthinde kemifuscalo sp. nov.; a, vertex, pronetum, and scutel-
Jomg &, Tront; <, Lomale externel genitalia,

3. Thaumalercety rorasi =p. now.; a, vertes, peonotum, and seubels
lum; b, feont; f made cxternul penitatio.

4, Heenfus giamincns ap. nov.; a4, wortex, pronotum, and scutellum:
b, Tromt; & datecel view of vertex, pronctum, amd seutellum.

B Cicadella nigrifoscteta ap. nov.) o, vertew, pronctum, and segbel-
lumi; b, front; ¢, male extornal genitolia.

6. Xestocepholus orborni 5p, nov.; @, vorbex, preootum, and seutetlum;
b, front; e, fomale external genitalia,

T, Abiturafis alobangonais sp. nov.; o verbex, profotUm, ond acutel-
lem; &, front; « femele exterpal praitalia

S0%
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Fr A Ciredeibe sufwreelle Btdl: e, vorfeX, pronotum, and scuteliums &,
front:  female oxterhal gonitadin; &, male cxternal genitalia
9, Xeglaeephaluy aurguiiingelsis #p. nnv.; @, vertex, pronctum, aod
’ gseutclburas b, Fromt: gz, female external gonitalio.
11, Fmprazca sigropurefale spo nove; o, vertex, pronotum, ated sou.
tellum; &, front. .
Prate &

Tia. 1. Rorasells pon. nov. casnnel spo how, (0yne af the pesns) oo, ndolt;

&, frowt; o, male external genitplia.

2, Rexarella loghanore ap. nov.; m, vertox, promotum, and scubellum;
b, {frent; e, lemale external wenitalia; d, externol male genitalia,

3 Owmanelle ron. nov, plalipping spoonov.) @, vertex, Pronstum, and
seakellums: b, Trank: o male external menitsling

4. {Mmancite jshieswd sp. nowv.: w, vertex, promotum, ond rewtellum;
b, Tronl; o, fommele exterpul ponitalia; o, male external peaitalia,

5. Qmeanefls bevfimd sp, nov, (tyne of the genws} ) o, vorkex, nre
notum, and sewtellum: 4, Tront: ¢, female external genitalin,
o, mak external penitalia,

G, Jossus windoaancnair ap, nov. q, vortex, probotdsn, and seotellumi;
b, front; c, laet ventrol segment of femple,

I'LATE 4

Fig, I. Cicaduls gravalel sp. nov.: o, vertex, pranctum, ard zeutellope;
f, Ironk; ¢ femole externr! gonikalia,
2 Stleellus wigripoettd 3D hov. w, YerleX, pronobum, and acutelium
b, front; o, female external gonitalip; o, male external gendbalia.
. Eaudeltiz ngrgieri st noy; oo, vortex, pranobum, and seutellutr;
&, front; &, fomale cxetornal grnitnlin.
d. Ageltes riefofaeciztur 5p. nev.; @, vertex, pranoiim, and seutelium;
&, fromt; e, female extornel genitalia.
i, Ewtefifz snorigmas ap. mov o, verbex, promotens, and segbellum;
b, front: o, fomule oxternal gonitalia: o, mole extornal renitadin,
G, Buleftiz bazilanug &P, mov.; @, vertex, pronolii, and seutelfom:
b, fronk; e, female cxternsl genitaling 4, male viicrnal genitaiis.
T Ageltua segiectng Delong and Davidson; e, vertos, profobuen, o
scutellum: &, fronk; e female oxtprmal gwenitalia.
A Dafelitha geaminrg sn. nov.; o, vertex, pronotutm, and aruteilum;
b, fromi; o, femnle extevnal popitalia.
9. Apellua bifaseininry spo mov.y @, vorte, pronctum, and seolellum,
b, front: e Fermale cxtornal penitadio,
Agellus philippinensin ap, nov.; a, vertex, proftotum, and zoutel-
lum; b, front; o demale extereal genitalia.
11, Agellng; togmimal venwtion.
IZ. Ageltis wegleetus DoLong and Davidson) internal genitalia.
§3 Ageftes Birinuntue DeLong: @, vertex, pronolum, snd scutellum:
& front; £ feraslc axternal genitalia.

ELH
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EXPERIMERTAL &TUDIES ON THE CURATIVE TREAT-
MENT OF SURRA IN NATIVE HORBES
IN THUE PHILIPPINES, IT

By Tare W, Yuroo

QF the Cetlege of Vererinary Scierae, Unieersity of die Philippivcy
AManila

The experiments disepssed below ave & conlinoation of the
investizalion an Lthe chemotherapy of anera in Philippine horses,
previolsly published by $he writer (10347, Semre of the resalls
recorded in lhat paper demonstrated that naganol given intra-
venously alene 15 eapable of stevilizing the animal body of surca
{ryponosomes, provided there is no cerebrospinal imvolvement.
Conversely, it was alan shown that when the cansabive apent has
already gained a foothold in the cerebrospinal fajd, the drug
fails 1o effect a cure, due apparently to ita lack of power to
penclrate the meninges in a concenération deadly to the trypana-
some. Rodenwalt and Douwes (1922} and Bubberman, Douwos,
and van Bergen [1025) found in their tivestisaiions of equine
surra in the Duatch Bast Iodies that vaganal adminisiored fntrg-
venously is likely to effect a ewre only in the incipienk stape of
infection; that is, when clinical symptoms mie 2bsent ar have
just mtade their appearance, indieating the possibility that the
organism has nol yet fonnd its way inle the nervous systen
In recognition of these [aets and in view of the prasent trond
of apinion with regard to sorra tndfection, namely, thal relapues
during the treatment originate mainly from vervors compliea-
tions, the advantages of Lhe injection of naganal simullancotsly

into the cerebrospinal canal and into the civenlation are not
240 i
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difficull to appreciate. Morcover, becavae of the salisfaclory
reaults obtained by Bdwards (1526} in Tndia from the intra-
theenl-intravenous lreatment of cguing suren with naganol along
and later confirmed by Williams (19263, it seems Jdesirable {o
oxploil ihe possibilities of the tresiment in surra us 1t occurs
in the Philippine Archipelago, in spile of the tochnical difficulties
attending its application.

Some ol Lthe abimals drested by the intesibecal-intravenous
method were subsegUenily subjected to etharsancl-napanol trezl-
ment, fov reasons that will be ooted belos.

MATERIALS AND METHODS

The sames materials as in Lhe previous exporinmgnnts wore erm-
ployed in the investigaticn, but all of the horses were infected
experimentally.

PROCEDIRE

With the cxeeplion of fwo animals which were infected in-
trathecally, the horses were infected svhcutaneously and treated
when the cerchrospinal fluid was pezitively known to be invalved
by animal inoculation, The techuie emploved by Edwards was
closely obzerved. It consisted brietly in casting the animal
afler the mane in the opeipito-atlantal artieulation had been
clipped close and disinfected with tinclure of iodine. With the
horse properviy seenrad in o recumbent position, a sterile Fanee
I8 needle 71 ocentimeters bong was infroduesd sl fy tlu-mLQh
the skin and the tissues beneath and directed obliquely Lollowing
ithe wing of the atlas, Wilh careful manipulation one would
feel and hear 4 sound similar to the one prodoced by puneluring
# plece of tissue paper wilh a sharp needle, indicating ihat the
meninges were alveady perforated.  Immediately after, the core-
h.r-_';::'.pit]:il fluid dribbled out. With the needie kept in site, a
plece of indiv-rubber tubing 12 centimaters long and with a hore
of l;l.B centimeter was slipped over the butt.  After about 15
cubic centimeters of the iluid had oozed out, the free end was
Cnl.f-:'ztged to the wozzle of an injection s¥ringe previously filled
“_""t'h nagunol selufion, the lalter being injected subscqnently and
;:-‘]ru'ﬁ'[].;}mtu Lhe cer&h;’ﬂsrﬂlml canal.  The syringe was disongaoed
fhzmba‘t[m F;ilaberj tubing while the Iatter was firmly pressed with
: 3 of the index finger and the thumb.  The tnhe was Lhen

iueezed towards the needle to drive whatever solulion had re-
mained in it inlo the canul. When this had Leen aceomplished,
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the needle was withdeawn cnd 1he horse relonzed, Immedialely
after, the mlravenous injeclion was given.

The dose of napancl for inlvaihees) mjection was 0.045 milli-
sram in .1 por eent selution, and Cor the intravenous injection
15 milligrams in 10 per cent solution per kilogram live hody
weighl, respectively.  In general the injections were adminis-
lered fortnightly umtil three coueses were injected.

As in work proviously reporied, the simulloneens injcetions
of elharzano] and naganel were smployed in the three relapsed
animals, gbeerving the same doses and manner of adminiatra-
tion.

The complement-lixation test ! for zurra was employed in sotne
of the cxperimental hovses in conjunelion with the microscopie
cxamination of the peripheral bleod and animal inoeulation.

EXPFERIMENTS AND RESULTH

T determing the efficieney of the simulianeous intrathecal and
intravenous injeclions of naganol in experimental surra among
Philippine horses the following experiments were made.

FYXPERIMEST 1. 1I0NSE 47 WEIGHT, 161 KILOGIEAMS, A WORMN-0LT CASTAVAY
CALESA ETCILKE :

Jamvary LG, 1431, Inaculated sulentanesusly with suera irypanssemes,

Jonuary 190 DBlood positive [+].

Japuary 200 Bleod nupatve.

January 1. Bloogd positive [4).

Janunry 2 23, and 24, Rhod positive (444

Jaroaey 25 Dleud positive { =44, Animal unable to stand. Giv-
en tine fnatind simoManoows (oeatsment of nopeoosl in the deses af G.T rmidli-
grames in L1 per cent concentration fer the intratheenl injection amd 2.23
grams in 1 per comt solativn Ber the intravendsms esjection. ro thee compeso
of the intratheenl imjertion & enbie ventimotors of certchrespinal faid wivs
phtained wnd injected immediaeedy into a while rat.

Junupry 20 Aniweal waz foand desed; no autepsy FEEHTL T

Folruacy 4. White et positive (23 Sl tve doys Laalar

EXPERIMENT 2, HOGSE ¢5) Wy, Lhd KILOGTANS

Fulroury 5, 10%k  Jaufected subcataneonsly wilth suvra Blood.
Fobrunry 135 Hlend posiive (=]

Friooary 14, Blowd pesitive [ ----+F

Folroary 15 Blaml positive {4+

Felruary 16, Blood positive {43,

Feheuary 17 and 16 Dleod pasitive (---1-)-

* The aulher 5 el indeliel to Dectors Topacio and Acevedos, both of
the Rescarch Diwvision, Ihieeau of Awimal Eodustey, for pevforming the
pomplament-fixation test
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Febraary 19, Blood nepative

Febrmary 20, Blood poaitive (47,

Folruary 21 ancd 220 Blood positive £+4 4 +}-

Fobruury 23, Blocd positive (44 )-

Felbroaey 29 anid 25, Blond poaitive {2 4.

February 26, Blood pesitive (4). Animal reweighed (121 kilograma}
and subjecicd to the simultampesus tratheeal and jntravenaus injeetions of
auganol in the deses of B.i13 milligrams in 0.1 poe cent selution fer the
forrner and 1,82 grroms in I¢ pet cend solution for the latter.  Bimulba-
maously Lwa while rats wore inooulated intraperitoneally with 7 cabie een-
timseters cach of the ecercbrospinal fluid obtained in the procoss of mbrathe-
val itnjection. These lzborabory moimals becmwime positive Taler sand died.

Februury 27, RBlovd nepalive,  Haorse doprossed, appotite poer and aede-
i Gf the muzzle hoted,  The temperatues voze to 400 0

Mavch 1. Amimal improved in condition and itz appetite and body tem-
peratate returned to normal. A perirectal eruption developed which, how-
ever, healed i the courre of Len days,

March 146, Blaed positive (-5, Tempoersiurve 300907 C. Troolment o
peatad,

Mureh 17, Blood nmegotive. Iorse depressed again, temperature risinge
ip A0" . Two white rats weve inocalated with cerebrospinal fluid ob-
tuined in the process of reeatment; these besnme positive and died #n the
course of Ao divys.

March 1. A third rreatment given,  Twe white Tats were again seoured
and infeetod with the cecebrospinal Buid. These laberatory animplz e
cumbed fder 1o the infeetive ingoolakion.

April 14 A fourih course of the intreatheenl-imravensus injection piven.
Twr othor white rats were aimaltancously injected with cecobrospingl fluid.
Eoth taberatory animuels cought the infeclive [neculation and died.

Juee 0 and 16 Complement-fxation gesls positive (++ ++F. Blood
neorative.

June 83 Ceeebrusplial foid tested for surrn trypannsomes by inecula-
ting two white rata. Bolh cseapod infection.  Susceptihility test aole:
rats eauzht suvra and died.  Complement-fixation teet positive {5 o b 4).

CJune 0 and July 2 and 13, Complementfization tests repeated; all posi-
tve [+ 4+ 43

Awrust B One hundred twenty-sceen days after Tast injoction, bloed
posilive (4}

Auvpgust 28 Ankmat died very much smociaked,

EXTERIMENT I. 1IDRSE GHI WEIGHT, 148 RKILOGRAMS

;‘Lpr_t] ™ 193 Tafected sulbeutaneously with surra ATEnnisms.

Aprib 18 nd 10,0 Blood positive (L.

April 20, Blopd Positive (4 == 41,

April 21, Biood noeativy,

April 22 4nd 22 Rlyad porigive (43,

J\pl'.il E-_l. Bleod pozitive [+ 4.

.-’La:.:r:_l £, U8, 27, 28 and 20, Blood nusibive (L L)

Aprit 30, Blood negotive. o I

]_!l.I:Ly 1. Dlood nepative,  Iforan weirhed {149 kilograms} and aokjected
to imrnthecod-intesvannyg treaiment af wsgmmnd, poelling the same dosc: s
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in the forefoing exporiments,  Tww swhite rats were piven cercbrospinal
fBuid obtained incidentally to intrathecal injection. Complememt-fixotion
tost negrative,

Mav 2 Horze depressed and tosk food sparingly . with 2 high tems
prratura. Heowewer, this troin of syimptem: disappeared iy the coorse of
L, A peeitpetal eruption was ohaerved and bebaved in much bhe sgne
manner as in cxperiment 2, Blood neprative,

May 7. Elood of both white sats positive (+4 ).

May 0. One of the white rars died,

Mar ), Completment-fixation tost nozativo; other white rat died.

Moxr 13 Trestment repeated,

Mawy 16, Freactiom to the treatment less inbtenrse.

Mary 17, Compicment-Tisakiom st nosteive {41

way 250 Bloed pasitive [=7.

Maw M, Troeated.  Oae while ol given 10 eobie eentitacters cerebro-
apinal ffuid nbtained in the process of the iceatment. Coemplegent-fixa-
tiom best posibive §1 4§ b

Juee 6. White rat positive {4 L3

June 7. Cotenlensent-fivation tost peaitive (44 4+ 41,

Juna 16, White rab died.

Junne 15, BHgncd posikive (+)

dupe 18, Dlood positive {4+ 43, Im view of the aafavoernble result, Lhe
treatmept was Jizeantinuoed.

HETEMMENT (. BHUHSE Tnp WEIGIIT, 1vi RILRANT

April 8, 1034, Ipoculated with surrs orpomnisma,

April 210 Tlead nepstive,  Keinogulaked

April 270 Dlood pasitive (4 ).

April 28 and 21, Blod positive {+4+ L4

April 30 Blood positive {14 =),

May 10 Bloed positive (-4 4-1. Complomens-fisalion tost positive
(+0.

Way 22 Blood positive [4-4-3.

May 3 oanch 4, Rlend nermbive

Aay & Blood pasitive (41

My 0opond T2 Blawal nepative.

Blay B THood net cxamined.

BMay 0 Hlood positive {(4- +=+5.

May 1d  WHewd pogitive (). Cetnplement-fixadion iest neeatpe,

Aav 11, LBlogd mot examined,

Muy 12, Blooel pozitive -}, Harse rowcighed and tipped the seale
st B Kilarrams, o decrense of D) lalessame Tioe aald=ol  smes riven
simuliakecnns (nirathecal and intravenaos injections of mapawsl in doses
of 287 milligroones aned 129 goepms, Tespectively, aoul in the same coneon.-
trations as in lhe aloeye cxperiment. At the some ime two white racs
wern piven cervbrospizal foid; cach weceivid ® euhio eontimetera, dg-.'q_-][:.pt»[]
aurrn, and divd,

May E3. Tloml negotive. Animal depressed, with impaired appetite,
Termperature 40.3° G,

Bloy 15 Haorse found dead.  Sinee the body wias still warm o the touch,
perebrospinal Muid was oliaioed wand injected imta two other white eats,
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Both white cats eought the infective inecalation and died.  Closc Jnspection
of the onimal revealed contusiens and braisez on the head indicatings that
the horse must have deseluped brain dizscase.

EAFERIMEMT &, JELE 7T1; WEMHT, 1461 HITOGHANS

September 1, 1834, Inorulabed sheutaneously with surra orgomisms.

Soptemmber 3 ond & Comploment-freation testa negutive.

Begtember 7. Bloed poeitive (5.

September & and & Blood pusitive {(+44+4).

September 100 Blood positive {++4 ) Cotrplument-feation  tust
nepgativi.

Feptember 11 Blood positive {(+ 443,

September 18 and 15 Blend positive {23,

Yoptember 14, Elamd positive {4 -5+,

Geptembor 15 Dlood positive {5--4 4], Complemest-fidation  test
poaltive: frat tobe {4-Y, second tebe (- +).

September 16, Dleod negative

Septrenber 17, Blemh negative.  Horse subjecied to fatrathecal-imtro-
wenmdlls Creatinent.  AF the same time two while s were innculaced] with
cevpbronpimal uid, develaped saven, and died subseguenely.

Scptembor 18, Animal depressed with eyves halfagloged and eselids asde-
malans; wmggsle swalten sl head pendant,  Anpetite poor; tempecadure
0% L The above symptoms sonn disappeared: hawevor, perircctal orap-
tion wppearcd, and subsided i about ten daye.

Oetober 1. Trealiment repeated.

Qcicher 2, Bloeid pesitive {4}, Insteanl of being continoed as moex-
neriment §, the treatment was suspended ol the bovge was vaed in the
seeand phaze of the work.

EXPLRIMENT 4, HORSE T2; WEICIIT, 1 HILOORAMS

Trocember 3, 104 Infecled intrathecally with succn trypamodsmes.

Jammaey G oand 4, 1903, Llood positive (4.7,

damoary 5. Blend pasitive (L4 =23,

Junnary 6. DBlood aml corcbrospingl fuid positive (4-4 4 +1.  Animol
veweimnul and Jost 14 Rilmgranes,  Altoowsvds it wnes suldectod to antra-
thoenl-inkvavenouws irjection of nagamel, 575 malligrams for the inteadle-
eal apd 55 prawas fer the intravenous injecdion in the same conooptta-
Lions s in the forepning cxperimenta. Complement-Rration Lesl nopative.

Jonuary 7. Blood niemtive,

Jasnecy 15, Complement-fixation test positive (44 -1 ).

Junuary 20, Treatment repcated,

Fubruary 1, Completnent-fisation et posateve (44 4+ 4}

Februny 3 Given [t simultaneous intratheesl-intcavenous injuetion.

March 5, Complement-fivption tost positive 4],

Apeil L Complemcnt-fisation test positive (-2 &},

aApril 3L Blod poaitive {—--1. Ton cubic contimeters of hlood inw-
culatud inta @ white tat predoced the Jiscase in four dnya; rat died sub-

EEflﬂIEnﬂr.. The horae being sbill streng was used in the second phase of
the imvestigrukion,
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EXPENINENT 7, HONSE 74; WEIFHT, 141 KILGGEAMSE

Zoplember 14, 1535, Infected intratheeally with surra trypanosomes,

Beptemher 19, Tload positive -4+ —).  Animal depressed; appetite
pooT. ’

Suptember 20, Blood pesitive {-L+ 4+ —1. Complement-fixatian test ne-
gative.  Herse letharpae; anpetile poor,

Soptember 21, Blpad pagitive [+ +- 1. Animal lethareie:; appetite
impaiced.

September 22, RBlogd pesitave {4 b - --F. Temperabune mese o 40° O
Condition the same as above. The animal was roweiphed and tipped the
srale ot 101 Kilewoatns,  Given Ticst treatment.

Bepiomber 23, Difocd nepatives  Appetide propeoved adiloush animal is
#Eill doprosswd. Temperature eeturned to normnl,

Sencembec 2 Blood pegative, A perirectal cruption noted,

Oetober & Bleod aegrative.  Trveatment repeated.  Complement-fixation
Eest meplive,  Peritectnd eroplion oimost heabed; edema of pendant por-
tion appeared,

Oetober 16, Hlocd nerative. Eruption of the rectom dizappeared en-
Ltively,  Appetile fair; oedewn Preesent.

October 28, Dlood nemative az well as cerebrospinal fluid.  Given Iast
ingectiob,

Qetober A1, Blood merplive; severe laminitizs ghacrvved; cecdesa oJigppe-
pearaed.

Movember 8 Blood eepative; baminitis slighily impoowed,

MNovembeor 13, Elood nepative: animal down, unable te atand, strup-
gling desperstely to oot up, When helped Lo its Lect, the animal manilested
faveedd rooveracnte, Tee the afecrncen it was killed in extronia. Two white
rats wors given corehenspinn] Owid bk fadlen Boocdevelop sorep. Alter 2
month sueecplibility test meode.  Hoth eame down with the discase and died
subsoquently.

Experiments 8, 3, and 10 were intended to determing the value
of etharsanol-nagang treatment in expariments] surva in horacs
that failed to respond to the infyathecal-dntravenous injections.

EXFERTMENT 5, HORBE +F[ WEIGHT, 147 KILDGRAMS

Juma 17, 19434, Relapscd ws recerded g experieoent S oin spile of the
intrathecal-intravenoua troatment of nopanol.

Juee 13 Blood negadive.  Twe while rats imovulatoed with Bood,  Dath
tevaloped surea aftor seven days and died in the coutse of five davs,  Given
simultancous imtreveroens injeetions of etlharswbn]l and napesnel in deses of
224 prame amad 1A% grams in 10 per cent concentratiom, respochively,

June 28 Blowd nepetive,  Cemplement-fixation tesl positive {4+ -+ -3,

June &5 Blead negative. Teeacmont repeated.  The Jese of mapanol
redgerd to 0743 prom, the etharsano]l remeininge the some oz g the indtiat
ipjection

July 1. EBlood neogative, Given the third treatmemt, the zume doses s
immoiintely sl

July 8. Blood nogative. Complement fixation positive (<. 4 L 4] in
throe tubas,



408 The Philippine Jowrael of Science 153

Aupoet 4. DBlood megative.  Complement fi.:\:ntilcm positive; +++ + in
tha first, -+ 4+ in the second, abd +4 in the thllrd tuhit,. o

Awgust 15, Elood negative, Comaplement ﬁ:r.atm.n positive; J--} i} -F im
the first snd secomd tobes and 444 im the (hivd tube, Arninnl was
paining in weight (159 kilograms). . )

Soptermber . Blend negative Complement ﬁxu‘tll:ﬂ_'l. nl:g'atn'.?_

September 30 Eloed nopative. Complement fixakiown morative, _

Dciober 16 and Movember B Blepd negative,  Compplement fixalion ne-
pative. _ .

Hovember 21, Blood negative. Cerchrospinal fluid obtaiged and im-
jected imta two white ks,  Both failed te develop suree, heneo aiter thirty
doys olmervation they were irsculited with surra orppssms. In e s
surrg orpanmsms appeared inothe il Bood: diwl four days later,

Februacy 1, 1935, Dlowd gomative.  Comploment fixation suspieivgs ()

Apcil 3 and Boptceaber 4 and 20, 1085 aml Febroary 17, 1935, Eiood
fepative [(animal inecalation).  Cemprlement fixativn ncpative.  Animal
woeighed 160 kilpgrams,

Aupust 10 Anirmol in pood comdition; weirht 221 kilograms.

EXPERIMENT %, HORSE 7i; WEIGHT, 115 KILDGILAMS

October &, 1834, Ielapsed ns recerderd in experiment § oltey the second
introihecal-intravencas ikieetion of negancl,

Qectober 2. Blond positive (4}, Cotmplegent Axation 43 3 4 in two
tubes,  Given the initiad freatment of gtharsanel-nagranol combination, the
same dosea as in experiment &

Oetober 4. Rlood nomative.

October 3 Blood nepative; treatment repoated.

Orteber 18, Blood nepative; treatment repeated,

Cotalier W, Blond nepative. Complemcal Axation positive (43,

November 16 and December 4, I954; February 1 and Rlnech &, 19335;
and Felrgacy 17, 10360 Complement tixation nepative. Weiphl of Lthe
horae 187 kiloproms: condition gecd.  Antmal inoculation megative

FAPERIMENT 10, MORSER 72; WEIGHT, 137 RILIGRAMS

April &0, 1935, Relapard na vocovded in exneriment § [rotn Lle inkeathe-
cal-intravenous treatment of naganal.  Blood obtained from the hnpze and
injeeted into o white rabs the latter Lilbed ipside of ten daws nfter the
firat appeocatee of the trypanoeemes o the tail Dlomd,

Mar 2 Given initial tecnbmon.

May 2 and I8, Blood perative. Treatment vepoatod on bLoth days.

July 26 and SBepletnber 4. Blood pepative. Complement daxption noga-
tive.

September 13, Corebrospinal fuid obtained amd infected into two wlite
rats. Futh esroped infeetion,  Swsecopbibility teak made, Batls develoned
surcw ond e,

Vebewary 17, 1926, Blood sepative,  Complement-fixation test negntive
Haorse in Food mondgition,

July 3 Animal im o rond condition and weighed 163 kiloprams, Animal
inueulabion wepnbive,

For the aake of clarity some of the resulls of the experiments
were condensed and are given in Tables 1 and 2.
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DIZCUSSION

Troatment of equine swrre with {(nirathecal-fntyrovonous in-
Jectione of nagonoel—Al of the seven horses employed Failed
to respond to the treatment given. While harses 87 and 74
died in the course of the treatment, Tiorse 73 was Lilled in ex-
tremis at the end of the poal-treatment observation period cover-
ing twenty-four days. Moreover, horse 67 being a worn-ont,
caztaway calesa animal was quite susceptible to surra oPganisms
and evidenily {00 weak to bear the medicament administered,
henee considered a poor risk,  Horee 71 reesived two sels of in-
Jections; horacs 68, 6%, and 72, cach received a cornplele coorze
of trealment (in faet horse 68 reeeived four sels of simul-
taneous intrathecal-intravenous injections), hut relapses warp
nated in all eases. e far as the resulis of the experiments
went, they disagree wilh the findings of Edwards and Williams
it Lheir studies of surra in India, Lut 1o some extent suppnerl
those of Tubangui (1930} wherein fartay emetic was used.
Furlhermore, interesting evidenee was shown by horse A8 in
whith the parasiles in the cerchbrospinal canal wore absent as
defermined by animzl inocalation, but not to the extent of
enmpete ubseice, as & relapse was lkewise observed at the
entd of ihe post-trealment observatjon peried  covoring  ane
hundred Lwenty-soven days. A similar condition was presented
by horse 73, bul althongh it showed nerveous invedvement the
OvEAnisms worg pever recovered, probably due to the faet that
the animal was killed in extremis quile enrly after treatment.
Considering thal naganel hag beon tound eflective ugainst surra
without nervoys complication, the above circumatance wonld
be difficult to explain weve it not ior the fndings of Reichenow
(1921} in his work on hutnan trypaneosomiazis wherein he staled
that trypanosomoes deereased or even totally disappeared in the
cerebrospinul Auid after intratheeal injectictis, Bl the Laraiaites
always refurned—a fael explained by the assumption that medi-
cements introdueed into the cerebrospinal canal do not diffuse
evenly with the liguor cerebralis and more especiully do nol
pencirate into the ventricles of the brajn, thes some of the
trepanceomes may remain unaffected and subsequently bving
about a relapse,

Treutment of refapecd horseg 1with cilaraanol-sraaanol combi-
natiot~—The thres animals (horses 62, 71, and 72 in EXperl-
ments 8, 9, and 10) subjected Lo simultanecus lreatment with
etharaanol and nagano] a] responded salisfactorily, The re
=nlis here presented furnish further cvidence of the cifigacy of
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the etharsanol-naganol trestment against equine surra. The
drawback, however, i3 the {oxicity of the combination in some
natural cases of supra treated wheee deathis have boen recorded
in the eourse of the teestment. In declaring the cases here
described cured, mierozeepic examipation of the Blond, animal
inoculation, complement-fixalion tost, and the period of post
ireatment observation ranging from one to fwo years wore ob-
served. Furthermore, fhe increased weight and the good condi-
tion of the animalz used at the termination of the investipation
wore also considered.

The romplement-fization test made in some of the horges
used furnished an invaluable aid in declaring the animal free
of surra,  However, the test failed to detect the ocourrones of
the disease in the early stages even though the blood was slready
feeming with the surra parasites, as in horges ™™, 71, and T2

SUMMARY ANTY CONCLUSIONS

Experiments fo determine the value of the simullaneons in-
tratheral and infravenous injections of nawanol and the com-
bination of etharzanel and naganol ireatment in relapsed abimals
wore performed.

Of the seven horzos emploved in 1he intrathecul-intravenous
method, four weee able to stand the complete course of the
treatment with the exception of one which reecived only two
mmjections, batl all four relapsed,  OF the remaining animals two
dicd 10 the course of the treatment and one was killed in ex-
iremis at the end of fhe post-trealment observation period
covering lwenty-four daya. In view of the aboeve the intea-
theeal-intravencus injecfions of nagawol as a treatment of ey
perimental surra in Philippine horses was found to be of not
much value and to some cxtent attended with danger.

The three animals subjected o the elliarsanol-nagano] treat
ment recovered.  In declarving these cases revoverod, animad inn-
culation, comjlement-fixation lest, duration of post-lreatmpent
ohservation, microscopie sxamination of the blood, incrense in
weight, and good condition of the animals woere consideped,
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TANNIN COXTENT OI" PHILIPPINE OAK BARKS

By I°. M. Yyxuo end Lus Barns
OF the Burene nf Srienee, Morin

This paper is = contingalion of aur work on the tanmin con-
tent of Philippind barks and woods.?

In the Philippines the tanning of sole leather is now done
mostly with kamachile bark, Pitftecolobfim dilce (Boxb)
Eonth, and there iz often obtained a poor quality of leather with
a disagreeable odor.

Hitles tanned properly with cak-bark extract pive a leather
that is distinguished by a light dan eolor, Kem texture, and
duvability. The vak tannin eombines well with hides and pen-
etrates quickly; conzeguently it {s one of the best materiuls for
pindueing hravy leathor?

Accovding to Wilson,® ook barks colleeted from ditferent eoun-
tries had a lannin content that varied {from 1.5 to 29 per cent.

Formerly the species of cak commonly used for tanning were
Quercns rodur and Q. prinws, containing 9 to 12 per cont tammin;
truercus densiftora, with a tannin content of 10 to 29 per cent,
vwas dalzo employved when availahle.

Recently we amalyzed several speciezs of oak bark grown in
various disivietz in the Philippines. The official hide-powder
mellod, adopted by the American [woather Chemisls Azspeiation,
was used.  The resulls are recorded in Table 1. As shown hy
the data six species of Philippine ook Wark contzined more
than 10 per cent tannin,  Pieces of hides were tanned very
satisfaetorily with infusions of thess barks. Apparently these
harks compare favorably with those in other countries,

Of the Philippine barks analyzed Querths ornidose, grown
at the Cehy Forest Station, gave the hiphest {annin content
(I7.76 per cent).  When Lhis species was grown near Baguoio it
gave the lowest tunuin conlent (3,52 per cent).

i Baens, L, F. M, Yenko, anrl 4. P. Wesk, Fhilip, Journ, Sci. 55 {1%34)

[
TRegpers, A, Pravtienl Tanning {1922 263, Tennete, I, 32, Animal
Troteinz {1881 u4,
*The Chemestey of Leather Manufaetora T (P325) {01 and 407,
ald
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TaARLE 1 —dnalyses of Plhilippine ook borks,
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Snneple 15 wna collccted o the forest gtulinn jn Crebo.

Oak Larks from trees grown at the Log Bafos Forest Slation
gave a tannin eonlent that varied from 11.47 to 16.01 per cent.

In this investigation the oak barks used were kindly presented
to vs by Mr. Arthar F. Fischer, director of the Bureay of
Forestry.,

The identification of barks 1 to 7 was made by 3r Jla-
merlo D. Sulit, of the Bureau of Forestey, AN the olher barks
were identified by Dr. Eduardo Quisumbing, of the RBureau of
Selenes,

SUMMARY

Thilippinge oak barks of varions species were analyzed for
Lheir lannin content,

Six =peeles contained more than 10 per cent fannin. The
Fhilippine barks compare Tavorably in taimin content with opk
barks grown in olher countrics,

The species Quercns pruimosn, grown at the Ceby Forest Sia-
tion, gave the highest tannin eontent {17.76 per cent). WWhen

thiz species was grown near Bzguio it gave the {owest fannin
eofitent (3.52 per cont).



ETFECT OF MOLDS ON SOME PHILIPPINE FANNING
LIQUORS, 11

By LUz RAEN: and F, AL TExED
Of the Durcan of Seiree, Manile

. FOLlL TEXT FIGURKS

Thiz paper is a cowlinuation of the Tork reported in sur
first publicalion'—the effert of molds on Philippine lanning
liquors,

Several vears ago we investigated the tannin content of B
large number of Pliliptine tanbarks® Some of Lhem wers
found lo contuin a rather high pereentage of tannin as shown
iy the data recorded in Table 1. in which thers is also included
the analysis of betel-nut kerncl.

These particular materials (Table 1) were selocted for the
mold experiments recerded in this raper.  Brief deseriptiong of
the trees from which they were obtained are as follows:

LGetel nut, Areen rotechs L3 This tali and slender palm is
found in and about lowns throughout the seftled areas of the
Philippives. It reaches a height of 10 mefers and a diameter
of 10 {0 15 centimeters.  [f has dark green pinnzte leaves ahout
3 melers long. The reddish vellow [raite grow on the stem
below the leaves, This palm is Treauently spontuncous and oe-
curs in second-prowlh fopests, but is rarely found diztant from
cultivation. It has been veported from n virgin furest in only
a single locality n Paluwan.

In the Philippings, as in all the Inda-Malayan and Polynesian
regions, the [ruitz of thiz palm are cxtensively utilized forp
chewing with lime and the leaves of the botel pepper. They arg
alze used lo somre extenl in dycing red and black shadez.

Rlack wattle, Aeaele decurrens Willd,  The bark was obinined
from trees grown in Bukidnom Provinee, Mindanao. In the

"Yethoo Fo M, Luz Baens, anidl F. B, Scrrane, Philip, Jauen, &0, 60

CrIREGY ML -
*havhs, Luw, Fo M. ¥onko, A, Po Woest, and II 4. Curtan, Philip.
Jomrwo Sei, BB (19347 177
*Droven, Williawe H. Minor Produetzs of Philippine Forcets | 1203

144.
[T | 41T
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sitio called Kaaloan these lrees reached an average heighl of
5.20 meters in aboul Tour yeurs. They were cullivated from
seeds that were obtnined from the Forest Research Imstiule,
Buitenzorg, Java, In some disteietz in Bukidnon the black-
watlle irce grows very woll, and il s gaite lilkely thal it could be
rultivited seecesslully on rich soil where the climate iz similar
to that of Bukidnon.
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r Days of incubation.

i, 10 Effeck of sealds o Toel-mpk aeluticre,

Kalumpit, Ferwiwafic cdwlis Lleast A height of albout 3&
rmelers and a diameter of aboul 1 meler may be atlained by this
irec. The finids ore aboul 3 eenlimelers witde, smoolh, duark
vod, fieshy, and acid, and should make a rood preseree.

Thia species is very common and widely disiributed in the
fovests Mrom northern Lugon to soulbern Alindaae, and il s
been ¢nltiviled at the Lamae Experimoent Stabion.

Kamachile, Mithceofobinm deles {Roxb) Benths  Tho tree
reaches o height of 5 to 8 meters.  This apecies is o native of
troprieal America Tl ix now theveughly noluralized in the
Philippines where it is common and widely dislributed. Large
qauantilivs of the Lark are gathered Lor Lunning purposes.

EXPERIMENTAL FROCENURE
Solulions {2 per cent tannin content} were prepared from
tanning exteaclts obtained from belel-nut kernel, and from biack

'Browe, Willinm H,, Minor Products of Phifippine Forests 2 {1020) 354,
* T, it 252,
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wattle, kalumpit, and kamachils barks, They were heated on
i gleam bath {gr thirty minutes 1o pasteurizo. Two-liler por-
tions of each were sepauately inoculuted with spores of the malds
Aspergillng Whper and Penieillinm levers. Other 2-ier poY-
Lions werg exposed te the air and allowed o be infected with
o mixtore of maldy existing under ordinary Labworatory condilions.

The lannin content of the solutions was delormined helore
invealakion, and periodic analyses were mide afteraards,

In zelecting alinuot portions of the solutions for analvais the
Masks were rotated rently Detween the Lands iy order o ek
aVErage samples, and care wos taken to avedd disturhing the
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Oayz of incukalion.

Fue, 20 Eitve! el el om Thackeawatife aalatinms .

naald growelh on the surface., BEvaporplion lozses wers mai}a:
up witle distilled water before samples were taken for analysis.
The results are recovded In Tables 2 to 13, )

Tn genersdl the tannin content uf_t]'::: variouz oxbeacts do-
cronsed, more oF [ess, due te aold action.  Usually the reeatest
Jueretse peengred afier xbout forty days’ exposure.

In cemparing iic pTl vames with the tannin content of the
varipts exfracts, we note certain re]:;m:_n:-;.

A rize Ip the pIl vadue was m;mmpmne_d by & large deerease
in {gnnin gontert. Acids inhibit the action of molds and the
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desiruction of tannins; cunzequently, in peneral, Lhe less acid
present the greater will be the decrease in Lugnin eontent,  For
instupee, betel-nut extroect inoculsted with A, wiger ahowed
a risz in pll and a rveladively high loss in {annin (Table 2},
Mixed molds (Table 4) pave somewhat the same resul=

When the betel-nut exiraet was Inoculated with P oglaicigi
there was Arst a rise and later a deerease in pll, indieating in-
cronzed seidity,  There was alse some loss in tannin (Table 3.
The increase i acidity evidently inbibited the mold action bul
was not anfliclent o stop it

Troaded with A wfger the bofcl-nut w]utmn logl mere tannin
than treated with P glescem (Tables 2 and 3y, The belel-nut
extract was more resistant to F. glnucwin Lhan to 4. niger.
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TFaz. ¥ Effcet of molds an kialempit sclutiann.

Inccolation of lack-wattle extract with the mold A wigrre rave
i deercase in the pH value that was accompanied by o marked
lozz in tannin conlent {Table 5). 1n fael, afley abool foue
months of mold wclion haedly any tannin remained in the =olu-
tion. Tn Lhis ease the merease in acidity failed fo stop the mold
actinn berause the black-wattle lannin is evidenily very sus-
ceptible to the action of the mold A. wiger.

When the biack-watlle tannin solution was inoculated with
P, glanenm thore was a comparatively large decrease in the pH
(i1 to &1). Iowever, there was only a slight loss in lannin
{Table 6)}. It would appear that black-wattle tannin is quite
reziatant to the mold F. glaneinr.

The tannin content of the Dblack-waitle extract decreased &
great deal when the extract was cxposed to the mixed molds in
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the air, but there was not muoch change in the pH value (Table
W), Bince 4. wiger is more abundant in the air than P, glamcaure
these results were to be expested in view of the data recorded
it Tabies 5 and 8.

In all the experimentis with the kalumpit Bark (Tables 8, 9,
and 10) there was 2 large reduction in the rH. Here again, the
increased acidity apparently inhibited the action of the molds.
Kalumpit bark was more resistant to the action of A, figer
Lhan to ihat of P, glewciem. The mixed molds gave values that
were about the average of the individual molds,
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Fra, o Effuet of muds on kaninchile ratndics,

The different yolds pave the kamachile oxtract a slighl in-
erense i pH that was accompanied by an unuseally large foss
in tanuin. This extruet s very suscoptible to mold action
{Tables 11, 12, and 13),

The rezults recorded in the tables are illustrated graphicaliy
i the variows charls (lext figs, 1, 2, 3, and 4),

The barks uszed jn this invesligation were kinily presented o
ug by Mr. Arthur . Fischor, divector of the Bureay of Furostry.

EUMMARY

In this invesligation & sfudy was made of the efecl of malds
nn some Philippine tanning Hguars.

The moids Used were Asperyillus niyer, Penicilim glarenmn,
and mixfures consisting largely of these twe,
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£a

The tangin liguors empleyed were extracts of betel-nut kernel
and barks of black wattle, kalumpit, and kamachile.

In general the lannin contenl of the various ext aels decreased,
more or less, due to mold action.

A rise in the pll value of the extracts was aceompanied by a
large decrense n lannin content.  Acids inhibit the aclion of
molds and econsequenils the less the acid the greater the mold
aclion.

Experiment showed that extracts of betel-nut and black wal-
tle were very susceplible to the amelion of A, wiger but werc
rather resistant to P slaicion,

Kalumpit bark was move resislant to the action of A. wiger
than to Lhal of P plawcu.

Both maelds had a deletecions effect on kamachile extract.

TABLE 1. —Analysiz of PLilippine burlks v Sofefanng berncla
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TALLE B.—etehrut (ewin solutton Gtocninted with Pewricitliume glaweum,
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Talal, Hnluhle [racluTile. !
1
1355 Fereeall | Perrent. | Freeeng, | 24 rendc - feropene. L ey 2exl.
Julr 2e. ! L7 | 1.U0 (LI g 5,01 .90 0 T a.r
July 1o . ! HIR| 1.3 n.ra L P ] o 2,53 0.2
July 17, . . 0,1 L. n_LG HE.56 ! 2,58 = HA k23
Jualy®L.. .. J L] 1.n32 057 3,491 .52 TRk 0.

1 Awgoer Mo L 1.75% [N {H ATl i H Y .15 0.5
Sepremler 1100 L.E L LR U B Y 1.Hi L oG
Qetaberd .t 4.7 0. a0 - a7, .61 0.61 .01
Nuvniaber I.:I...l 1.9 o.ud 0% I' L L 1.050 42 l,nz

v Arnaligia mode Lefore inzzulntina. Al ether nnniyae reeomd ia shig =

abli wer- Eado
after ineculniian.
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TABLE G—FfaciomiEle tanain aefuffon fmoculeted wilh Poendcilliam glernecun:.

N ——— T

{ Halide,

1o vl analynia. FELL Tanmio, [Wonlaenls! Twrity. f - e -I C—_

Tarqal, Salzthle. 1 [eaclizhble

r L

1315 Ecor ernt, Furrcond. | er eeszEe | Fer coat. I'ce pext. I'et re=f.

Jaly 2o E.1 196 O0_KT M, 51 a,ny Ty .17

July L3l 4.4 3.Er 0.2T =0.00 2.6B a.nr n.14
July M9, ... 1.k 1.58 1.4} 75.11 =5l woqy a1
July I, oL 4.4 1.49% €. ou TE, L0 .64 a.00
August 15 _.__ 1.8 1.EG a0 24.16 3.3l [ I

Hptpmales 10 1.1 1,83 a.a7 WT_1d downr 0,1z

ficbeloz 11, o . .1 1.89 0.x2 1 b A 1y a,in n.ry

Baverobee 19, 4.1 1.45% 0.2l 5,76 o .ua
e — ———— -

2 Analyeia mate bolure lmneuistion. AN ather shnalyses recomdsl in thiz lable wers mode
ofter instulntico,

i anazed i,

TAELE
| Sallan,
Fanee ol noniyvau. il Tonnin. MNoneamqin,] eriey. |[——
Teal. Helebile, IruIJqu
jeds Ferzende | Feraente  Ferosenl. | I'er el P:r"errl.'. rrecnl,
Julp 2, .. 51 [ 1] O HY .ol .Ul 297 0.17
FLIEL TR R 4.1 L.np 1.1 7050 2.0% 2,59 voan |
Huly IH L. LN L.&L 0.3 Ef.50E 2.3% 2.4 nes
July 25 ... 5.7 1.%1 a9 EL1Y - z,1n noay b
Soapwat LS A 1.78 .24 LT ¥ o0 z.h2 .15 I
Yephember 13 . .7 n_gy [T P | E.Rs [ R nae o
Cicrebep 19 ,., -, 1.4 .1 a_Ts 13.61 1.57 a4 0,50
TMavember 13, .y 0.1, a_fin 17.01 i 1.87 0,75 | 1.1

L Anolyris made befare freculation. All olber oonlyees Tvsusibiel jn o thiz 1obl- wers made
afkr inpoulstilon.

TATLE B.—Rolitepit tatmie solution ineenfofed with Aspergittus RERET,

EI ! wnlida,

[hxber gf Nh Ol yiid. pll. Tasmin,  WHostaaris.| Fureily. 1

S AT ] Zulule. | [E=alable.

1

1% e dent. Fat reml. | Fer oot I'er meme. Far aezt. Ter renlk.
Jaly ¢ = 4.2 1.534 5L P L 205 1.3
July L0, L. 4.0 i.40 | a.d7 T1.HT 2.15 187 0.0
July 17, . _. ] 1,32 ! ool T A0 244 1.92 n.11
Juy T2, Lo T 1.35 1 .40 7T M o0 1.1 .27
Mupasl 1a_ . =27 1.7¢ 0,37, TETF 1.0 1.50 o.iL
Seplemieer 11. . .54 1.In [T O Y 1 1.84 L.52)  a.3m
Oeabec ... w2l .37 Th.Gh 1.72 Las | o
Navemlber 13 . a.m | 1.06 .42 TE.7E T.%a vas | oet
1

“ Annlyeis made b-tfm-\.- inpeglation, Al :-I.hr_-r poalyecs recorded in thla cabls wess made
afler inoculatfén.
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TarLE b—Kalwmpit fannin seiktivn ivecofod cd with Pendeifinm gloceum.

Huilz:la,
Dale ol analyais. i Tanmen. |Wonameln. | Eogziee, - L
Total. Sedubie,  Inawludble.
L b | -
i
435 Perpent. { Pereent. | Deroest, | Pereent. | Perorsl. | Tercest. ©
Bae e 4.4 L.ad u.n1 Thn T.Es . Gh 0.:]3
Jule 12, L. 1.4 L.dd .11 TELAT 2.00 1.74 0,15
HJuiy 1k L - L | -2n 036 TR 02 1.85 1.54 1,32
July 26 ..o 34 11t n.nx TT.6% 1.HL 1.47 11
PP TS [ €13 B3 k.24 FLRR ] 1.55 1.17 L]
Xepirmbier §3. .. ] .ﬁ g n.5% 0% 14 L.AR 1.03° 1,43
Databer 11, .. .. A1 .03 [ ] 45,01 1.53 1.01 0,53
| Herember 2:1...! 4.4 .6 (L] Mo L.5@ - 114 .20
1 i) .

L Anzlyviia miade befube imreafedon. ALl clher nmalvess resordml se ikbia table were made
afber ineculation.

Tamt: W.—NKahonpd! tmodn zolalion saoeerfrfed wiel mired mafds.

Sulila, X
fande of analylin pi. Tennen. [Nontamnin | Parizy. |-
Toeal. Salalle, | Sansluble.
|___ . - — e —_—t P (RN (R ———
1945 Yeeemmt. | Pereenl. | I'er ok der el | Irocenl P'er renl
July e ... 1.4 1.5 osLl Ran R a.05 0.3
July 11... .. 1.4 1.7 a.43 Th. 1L 200 .80 .ty
July A R 4.3 1.45 .41 E 75841 a.0n [.18 [ L
Fuly 30 .- ) ok 1.23 Lol * 4 ) Thal4 ; 1.40 | O .07
Acpaes Ih ..o 3.4 1.07 a.2H T 1.R0 L35 0.4
N Seprember 12 A% 0.%3 a.24 i 6.0 1.ET 1.91 a.d6
Orinber 1,4, - 1.2 .7 928 AR 1,55 [.of a.%
l Mavember 15, 5.1 -:-.m}li' 50| TR L0 BRI

& Amalygis made = fere inprodtien.  All #hec avullyses rocotded in this tally sure made

ufter inosulalion,

Taniy 11.—Kemaekile fonain aafation troculoted with Arpergiltes xiger

! [ i | Kbzl
130w al anal . pkl. | Tannin. Enmt:l.nnin.! Furily. i-— e
: . I Toisl. 3 Soluble | Inecluble,
! ! ; !

1345 Ll et Ii Percent, | Perermg \ Pereect O Ivreral | Pra ool
JulyTw ! 1.7 . AL GELGT AL Z.E4 0,40
,r..|:,-;|:|" 4.8 1.70 ¢ w4l AL .01 T.hE .54
Tl T ] 03 tea | oete | 6Tz N N
Jul;- 2y G, L.Ch i & B0 LG Z.HD . 243 .oy
,m:,';L w ] smi i n Bh.HY sl a1
:.;*_.I.I-‘._,,r_b,hru__ 5.9 L.0% | 1.0 453.67 00| 237 .
et | sen owat ame|  sues| oz Pl

v ernbns 11 nn o.u PR TR TI 3 B ) u_4d n,o5
SowrmilieT !I.l-...I | :

v aralyin made befere irprolontdon. AN other onalyees recordsl in ehis dable wene mads
R

pitar I nasc il aticrn.
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Parle 10 ——Fumuehile tannin golaten inecuiuted with Pougciilium rlenen,

e . : - 1

1 : i | Sntuds,
Erobe: ol araly3is LA l Tannir. i}-\:or_t:nniu. Fazily. '— -- ———— e — - —
| I Tl | Golable, | Tracluble,
i

L73% | ferqenl. ' Percrat. | Peeeesf ) Predeal. | Faveent Frr ot
Julw &s_ o ... E.5 ' 1,76 . 0 8% i e 505 i .40
dulx 12, ccnan .. 5.7 - 1.23 | S La.nn - *ElL L [ a8
Tl 1% oo n.E, 1.8, 4,75 Go,0a 2,90 2.l 0.44
FJuly S .. - L.y 1.0 8 q4.577 1i7.27 " .72 *, Gl .35
Aocpank LG .- hi-1 1.56 1} 175 Gh.GL L 4 b1 | a.28
vemepminer 13- G-1 u.07 1.56 05,81 G0 LNt a.21
Oetoles 10 ... n.B .31 a3 12,07 - =5 .50 n,19
Movember 201 LT 0.1% U, 156 LT i .61 anx 0.1¢

a Anolyaid meale Befnre dmogolition, Al wther onolyees recenbed in Llis $RlIe wese e
afeer imocuboiion.

TaulE 13 —Roverchile tanain sointion inocelited wirh mized melds,

1 Sulida.
1% of analysis. pll. Tannin. Maontanrind  Puzily,
Trial- Saluble, | Iryalahils,
\ 1915 Pereend. | Pereendo | Percent, 1 Ler zenr. Pervend. | Per zent,
Tolw eo L. 5.7 1,74 t.648 lifi 67 ER R 20k a.sa
July ..o 5.9 | s .51 TH.TD o.Tad - L] 1.4
July TH oo .4 1,52 o977 [l ) o4 aunl 0. k4
Julor 20 o oo oo ol .1 L.E5 o, G, Q0 ®.ol e .25
FLETE-TECH R B JR L.y | 1.47 A LU AL L1 0.Lh
Seplesnterr 12 LY 1 M § 1.0 S6.28 FAE L] R 0,7
Dcbober1d ... 5.5 0.7 i 11.54 * 48 2.AL U
wovemlor 2, - L.8 0.1% LT 7.1 2 4d .43 ]
I - —_ ! —

' Apalsals mede Lobore inuculatian. AT ather smalyae recarded [ooihis 1ably woere made
wfter ¥nmcsiloliomn.
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FHILIPPINE ANKATTO DYE A3 A COLORING AGENT

By SiMEINL SamTiage TamcHwco aml Accustos 11 Wear
OF the fwrerw of Sefoace, Meanitn

THRELE I"[L.ATEX

The bulk of 1he dves that are now uzed cotnmercially are sp-
thedie productst  There are, however, o few natural dyes™ that
are still empleyed. e of the most imporiont of thesp is ane-
netéo, which is obtained Irom the seeds of {he anmatta {rce
This lree is kaown botanically as Bfea orellowe Linn. It iz a
native of tropical America and has been inlreduced inlo many
othor cottntries. For more bhan a hundred yeors 1he teee has
Leen cullivated in Tndia, where the dye has been used for various
purposes.®  Years ago annafto was intrndueced inte the Philip-
pines, wheie it is grovwa in ared aboul towns, and 13 ealled, in
Togalng, acliefe*

The annaile tree reaches o height of 4 to & meters. The
flowere are while [o pinkizh in color,  The seods aee ineloscd n
cupsiles that are zomewhst rounded and eovered with soft bris-
thes,  The aoeds are about the size of grapezeeds and are pyra-
midal in shape. They are eoversd with a soff resinous pulp
{hat has an attractive vermilien cnlor.  This pulp surrounding
{he seeds contains the annatto dye.

Foarmerly aunalte was employed te some oxtenl foe dyeing
cortain texliles. I 33 net o fast dye, and conseguently, like most
other natursl dyves, it has heen veplaced by synlhelie colors.
Mowever, il is still nsed for eqloring baller ansd cheese,

In certain dislvicts along the Amaserr Tiver The Tadian fame
Hice make ornamental pottery and drinking caps which they sell
tn tradovs and travelers, These producis are oflen painted
ralher cleverly with different colors. The rod binls are made
with annatto dyed

'Crip and Thorpe, Srethceiie DvestwTs. Bevizsed by . 8 Tharpe and
13, 1°. Linmsbeml (13330

fTwerlein, AL G, and A B Beercst, Sadural Demanic f"n]u;-nn;r Matters
(1413

TWall, ., Dictionury of {he Economic Preodoctz of Tndéa 1 {1351) 454,

‘Bates, 1L YW, The Nufucadist On the Kiver Amazens (19211 128

4245
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Tn the Philippines one can usually find annatto seeds Tor sale
‘ the larger markets. ‘The seeds are used mostly for coloring
loeal foods,

Annatio is exnorted from Jamaica, Eenador, Brazil, and neigh-
Loring regions, and alse from India and Java, but net from the
Thilipnines.

Accovding to Thorpe: ®

Anmatle comed inle the market oo the ferm of vakes, ard amme the
different warictios Carenhe annatto 3s the most csteemed, and is considered
ta bo the richesl in coloueing mskier, It showld contain fror 10 do 12 g

af the pura dye, and mot mere than 5 peo of e, whoveas the amount of
celvuring madter 0 the Bengol product iz freqeestly laver dhan 6 po

Annatte dve contains two coloring makters., Tt consisis mostly
nf hixin (einnabar red) togelher with some orvellin Cwoellow),
Eiti,5 who fivst prepared erystallized bixin, proposed the formula
w0 for it.  There has been seme controversy in chemieal
literatore as to the corvectness of this formula, and some inves.
tipators have surgested somewhat different Formulass -

Ocensionally the Bureau of Seicnce receives lotters requesling
recipes in which anmatlio dye is one of the consiituents, Tor
this extension sprvice we have worked out some recipes that
sorve Lo ilinstrate how this dye may be vsed.

EXPERIMEMTAL PROCEDURE

Various motheds have been suggesbed for extracting the dye-
stufl contained in the pulp surronnding the annatio seeds. One
of the simplest methods ja to place the zeeds in a mwrtar, aid
zome witer and stir the seeds around with 4 postle. The colered
solulion iz poured off and the lrituration process vepeated until
ne more ealoy is exiracted. The combined woler sololions are
acidified with 4 per eent aectic acid, or vinegar.  This precipi-
tates tie crude dye whieh is obtained by pouring ofT the super-
natanl ligquid or by Altering.

Eixin i{s the more useful coloving matter in the crude dye and
iz oblained conveniently hy Zwick’s method> The secds are
extracted Tor fwenly-four howrs with beiling chlorolorm. The
cxtract #s then poured off from the scods and the execess sobend

" Thorpe, B, Dictissary of Applicd Chemistey 1 (1927) 3

. Ruer, Deat. Chem, Gesall, 7 (1874) 446; 11 (IRTR) HG4,

. Uhneqe, T, Bictinnnry of Applied Chemistey 1 (1927} 330
Tharpe, £, op. cie. 3322,
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removed by dislilling,  The coneenlroted solulion is cvaparaled
to dryneas and the vesidue I8 treated several times with pelro-
lenm ether to remove o]y consiifuents. The vod powder that
remaing is erystallized from ehloroform giving crysials that
melt ol 16k° C.

The red powder, or crystals, disseived in concenirzted =ut-
phwcic acid, gives 3 solution with a height Boe color, and an
dilulivn with waler a groen pregipitate is obtained {test for
hixin].

Holhans and Kpppel * have recontly suggested another method
for preducing annatio pasie in which the dve 1z exiracted wilh
dilute alkali.

CANMERCTAL I'RODUCTS

Allhourh the reeipes that {ollow have given aatisfaetary ve-
sutts they are presental a3 supgeations rather than speeific divee-
tions,  The exact guantily off lhe individual ingyedients in cach
rocipe ean usuially be varied to some extont.  Again the more
enatly comudituenis might he replaced by subsiiinles ihat ave
cheaper If duality iz not o maller of primavy importance, |

FLOOEWAX AND FLONITURR POLISTI

Materinla:
Broswax, 1 R
Carnatthya wax, Eit
Farailin, g Lk
Tallgw, R
Hetculer rosin, Bl
Turpentine (coloted with geacdted, oo Lan

The ealored turpeontine iz prepared by lroatiog 250 grams of
annatto zecds with 1000 cabic contimeters of lurpentine,  Al-
fow the mixture to stand evernirli, {hen pour off the super-
natant liquid frem the seeds. This is the slock solalion of
annatita-colored turpentine thal is wsed for coloving,

The solid nuderixls (waxes, paraihn, tallow, and eosind are
melted togelher 1o o cosserale avar a small dame, The Aane i=
then extingriished and the anbailo-colered turpentine added.
The mixture is stivred thorouehly and while still hol 3 poured
into conlodners and coaled guickly.  The stoppers of the can-
tainers sheuld [t tightly 1o prevent loss of solvent,

The polish should be applied with a z0ft cloth and the polished
surface rubbed bhriskly to prodoce a brilliant luster.

Y lndische Mercwitr 58 {1933} 525,
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SHOE FPeLesLT (R0 BROWX olf TAM SITNES)

MMaterials:

Coarnatalen v, ¥ ]
Heeswax, o 1nn
Farailing, » ki
Tallow, 3 atl]
Annxttoeenlored tprneotine ce A0
itrolieamans, o n

The annalle-colored Lurpeniine is prepaved as in the recipe
for furniture polish,

The solid materials are melted together in o caszorole over a
small Aame.  When the malevials are completely melied the
flame is extingished and the annaite-colored furpentineg aclded.
The mixtire is now stirred thovourhly, and when it is somewhat
enol tThe nitrobenzene iz added and the product poured into con-
tainers.

The polish should he applied with & soft ¢loth and Lhe polished
surface rubbed briskly to preduee a brilliant luster.

WALl GLOED

alaterinls:
Colbuloid, & a0
Amel ncctate, cc 430
Acctona, oo 450
Acetonc sateerated wich annasiio, <o 1

The celiuloid is first dissalved in amnyl aectate. Aeelone 1s now
pourcd inte (his solution, after which there is added abmit 1
eulbie centimeler of & solulion of acctone sulurated will annatio.

This glozs should be applied with a small camel’s haie hruzi.
Finyer nails ireated with fhis sless acquice a deep red coloe

Scean phote fikme can be used in place of celluloid bol thew
should fivst e cleaned by tveating with dilute alkali solution
and washed well wilh waler,

& saturated selotien of annatlo dye dissolved in acefone may
e prepared by tveating about 0.5 gram of annatto dye with
20 cubic eenfimelcrs of acetone.

The gloss may be removed by washing with acelomne,

BEASE TATQLER

Materinia:
Celluleid, g i)
Amyd acetate, co i
Agctone, oo 200
Acctone =atitreted with nnnateks, co 1

The brass lacquer iy made in Lhe same manner as Lhe nail
#loss.  Various shades may be obtained by warving the amount
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of colored solution or the color may be omitled enlirely. It
ray Le applied wilh a soft brush or used as a spray.

if the limquid becomes too thick due lo evaporation of the gol-
vents (amy| acelale or acckone) it may be diluted with either
af them,

When vases and other brass arlicles are allowed to stand
around ax oroaments they seon lose theic brightness and luster
and are no lunger vers atteaclive. If wow or pobished bross-
ware s first treatcd with this preparvation it yetains ils original
rilliunt appearance for s cobziderable lonpth of time.

FlAIR OIL

Macerale the annaltn seeds in colocless and oderless gnconut
mit. Tise sufligient sceds fo oblain the desired color. When all
the dye is dizsolved remove the seeds by Wlorine and add 4 small
guantity of any desived perfume.

WooD STAIN

Annalto ¢|ye dissolved in acelone, chloroform, oe elhyl acelale
gZives a doark red solulion that coan be used for staining wood.
Thiz colered selulion may al:o be ineorporated wilh an alechelic
snlution of shelluc if a colored shellage vavnish iy desired.

SUMMARY

The annatto tree, Pive erollena Linn,, 15 @ nalive of trepical
Armerica and has been intradueed inle many olher countries
ineduding the Philippines,

The seeda of the annatto bree ave eovered wilth a soft resioous
pulp that eontaing 2 ped dyve kpown 4s annallo.  ¥Variows methods
have becn swgpested for extracting this dre.

Ammatto iz ane of the very few malural dyes that is still weed
comimarcially. Tt 1 cmployed mosdly for eolocing batlter and
cheese.  Liocal fonds are ofien enloroed with it in the Philippines.

In order to illustrate how anvalio dye may be uzed resipes
Tor making the following preducts were worked out: Floorwasx,
Turniture and =hac podial, nail gloss, brass laeqoer, hair oil, and
vl stati.

-2 LECE



ILLUSTRATIONS

[I Frate 1

Anmdtte tree (Bice orclfana Linn,) growiog in Manila,

Frate 2
Annatto huds and flower.

.Anmatie capsules, !

PLATE 3

Anpmalto copsule apened showing imumature spods,

« Mouture gnvatla seeds,

410
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COMPOBITION OF PUILIPPINE PHYSIC-NUT OIL

Ly Aveeprg O, R0z and Aceustos I West
(3 fhe Aureen of Science, Maniln

. TIIGEE T'LATES

Derenlly the Bureau of Science received several voquests for
milormalien concerning the eonstitoernts of physie-nut ail. Ex-
reritnents on thix oil have boon cavried oul in variouz labora-
tories, bal the resultz were not eoneordant,  To duelermioe the
gxact commosilion of physic-nut oil the present investigation
was Lherelore undevtaken,

Thysic-nut oil k5 obtained from the seeds of a sinall tree that
grows to o height of 2 te & meters,  Thiz tree is o native of
Lropica) AIT:lci‘iE:h atd 15 Enewn Lodanicxlly as Jefrophe owrens
Linn.  Taor many wears il has baen grown in olhes couniries,
including the Philippines, where 1l 15 usially esliivaled in and
about towns to sorve as o hoedoe wlant, T s called in Tasalog
tuborg-bekod,  Tubo iz 2 name 3[-.1::1 i many planls of this
Tamily that arc uzed for peisoning fish, and belkad, is the Tagalog
word Jor "hedee” or “fence’” Ienoe the name tibang-hakod,
The seeds of this plant are inclozed in capsules that are mesty
rounded,

The eonstands and charseleriztics of physic-nuf oil Tiave bean
delormined by vavions investigalors. The ol has stronz pur-
Fative properiies when taken internally, and it alsa containg a
toxic aubhstanee' It has Ueen vsed medicinally in Tndin = az a
romoedyr Tor iteh., Tn Porlweral 7 it has been emploved fer soap
making aud as an illuminanl. o the Philippines ihe oil 15 nat
pxtrocled Trom the sesds,

U Anonr, Dull. Imp, Test, €7 (1010 435 Heim, F.oand I Rullier, Ball,
deltofice culomial 12 {19100 UG
39 ate, {7, [Hedinhary of the Freosomic Products of Twdia 4 [(1890) 546,
® Lewkowitsch, 1., Chomical Techwxaology and Analysis of Qils, Fats, and
Waxes 8 (2 QUL
437
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Samples of physie-nut il obtained [rom different countries
rave jodine values * that varied from about M to 1046, Thi= il
would therefore be classificd as a semidesing nil

YWhen the plyeerides of phiysic-nul off ave converled inle acids,
these mixed acids, according to Lewkowifsch,” have about eqial
amounts of the wmaterated olejie and linolic weids in addidion
to the saturaded acids they cortatn. Soliven ® veported 3521
per cont oleic and 49.28 per cent linolic acid in the mixed acids.
Kafuko, Ilata, and Fujikawa 7 found dhat Lhe tolal misxed aeids
contained 53.20 per cent oleie and 8280 per cend linokie acid.
Experiiments performed by Franceis and Droic® indicated thut
the mixed acids have about three and & half Litnes as much aleic
as linolie acid,

From the inconsistent data recorded in the litowatues it is
cvident that the exact composilien of nhysic-nnd oil s sU1 an
open queslion.

EXFERIMENTAL PROCEDURE

The physic-nut sceds wszed in this InvestiFalion were collecicd
near Magalang, Pampanea Provioee, Lozon.  They were found
to have 3.3 per cent of hulls amd 627 per cent of 'gernels, A
sample of the kevnels extracted with eller pave 1G5 per cent
af oil, ketee the wil in the whoele seeds amounted Lo 3006 per cont.
The seeds had a moisture cof dent of 2000 per cent; calentated
an a moisture-free Lbuziz the Srhole zeeds containgd 8.2 per cent
ol oil.

VWhen tested in the Burcen of S3ejence by the Division of Tests
and Standurds the holl: pave 5 heating vahte of 4,658 calories
per grar. . Thiz is somewhat hivher than the vesull obtained for
eommon Philippine fivewaod which gave 4,632 calories per pram

The physic-nut ofl, ablained by eold-pressing the crushed ker-
nels, was filered lo eliminztc most of the solid materinl,  The

'Grimme, T T 0., el dewt, Gol-Pett-Ind. €1 {19230 505 Aroen., 1uld
frop Bws 1% (292} 283, T.. Mab grosses 34 (10831 G090, Saliven,
T A. Philip, Agr. 16 (13281 GRT. Smith. T. J,, Chemizt aned Twrop-
miat 112 {18303 746, Tafuku, V. K., O Hads, snod 3L I'ujikaws, Journ
Chem, Bee. Japan 53 (1532 1113 Imoit, &, Bl mat, rriERes  inst,
colominl Marseille 16 (1993) 270, Trancois, M. T., and 3 Desit, Ball 2o
:3‘;;;1- 53 (10i) 728; 1564, Advimens, L., Mat prasses 28 (1936) 10756
211" Chemical Technalogy and Analysis of Gils, Futs, and Wixes 2 (1022

:Philip. Apr. 16 {1928} $Ha%,

..Inurn, Chem. Boc. Japan 53 (13 1115,

Bull, Boe. Chim, 53 {1930%) T8
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ni_l wag Lthen purified by treatine suceessively with 2 per cont
Kieaclgubr, suchar, and taleum powder, This treatmenl ve-
moves vepetahle fibera and eolloidad matietr and produees o beil-
linutly elear el thal is enly slighlly yellow, '
The eil eake thal romains after expelling the oil cunnot he
teal as exllle food heezose L contains o purgative substunce
that ix toxic.  Analysis ® gave the following results (Table 1),

TarLE 1, —Campoeitiun of phpsicens? il coke,

Crnelituamnt. Mereent
Aliintar e . B.G3
Ash B.&3
il 14,34
Protein 49370
Crewche fiteer 2.6
Cathaydrates by (ferenee) 17

Tn Table 2 is given the fortilizer value ¥ of physic-nul oil eake.
IL ha= a high valoe ug 4 fertilizer and g about us rich in nitrgmen
and plnaphorus as easlor-seed enke.

Tamie 2—Ferfflizor constitacnte in phygicaant oif eake.

Cﬂnr\-til’uﬂ.—nt. Fer=+nt
Mitrepen (™20 B UG
Phosphorie anligdride (8 0.3 471
Tartash (K I} " Q.23
AToisbw e ".H B0

The phygical and chemical constants of plursic-nut oil are given
in Talde 3.

TalE S—eppsiead ol elrmicel cangiarfe of physic-npl odl

Spoeific ity atb 5070540 O {0, 9082
tefeactive indox nf 30 O L4AGEE
lodine numbey (Fhonuos) 84
Aapetification cabue 1924
L'ns;gpunil’ut‘l,rlc mattor [prr cohl) (43
Acith valua &t
waturated aeits, determiged (per cent}” 17.37

Unsutoeated) aehls plus unsopopifinble matter, deter-

mincd fyrr contl 9780
Snrurated aeids, corvectod {per cent) 1632
Uunsaturstel acids, corrected (per comb)® TE.09

11000

Touine #umber of unsaturadled oeids
" Qe bz e inoweptens separating by khe leiel-ealioetier nzrthed 1the =aturaled acdle, g

e catk st tnbnd aorislag
mitter adel 0Sie fur Ehes qerceniame of wnsainrabed ari:l

el te i, rEn Stk (B
Sheemeelol fur udmirnedfiatd-

cardnimesl im ke gaterated achft,

s A pulvais wos mude by Miss Glerin Covtes of the Durewu of Srirnee.
”--\:I'!ni-\"!-'l-‘.\i wias made by Mro R Isidre of the Fhilippine Soil Surveys.
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The saturated and unsaburated acids that occur as glycerides
in Thilippine physicnut eil were separaled by ihe lead-salt-
ether method 7 in accordance with the sugpestions of Baugh-
mah and Jamieson.?  The rosults arve recorded in Table 4,

TapLE d—Separefiow of Ratweaied acils from fhe naesstueoted acids {a
Philippine physic-on? ol Oy the Irnd-suflt-ctler ot f Lot

. T'ra I -
1"m- = : PR SHIT T k¥ Fatrratal
Foxperlment Ra. { O weet. [ saturaked Fa "}:':':.r_i:l Carils e ;:_'I!',"'l',‘l'_:':':r A i
aridy, - £errjramd, [ TEN T L [ | rrciec]].
- a- o 1 Perernd. | Fereens | Precesl i Peeeenr
b 4,077 141006 H LHs 1 TEG [ W | | TH.2O | 16,67
b I | S b ] a0 T k 17.05% | TT.0 | 1G.4%
! - —— —— e . P e ———
Mrano b IRIRTEITRRPEPREES -.--.-_:..:|| Lr.ar | 75.ﬂ0| 1042

L TTrasturatrd nzlds [unsnronifloble 151;1!1.:‘!] Trmaved o odcalime number (1lamosl ALL2
EIndine owmler (Fnnu=t k2o
t [line numbce (Tlonun] s
Faeatuwrated aalds—The onesaturaied acids separated from
phvsic-ont oil by the lead-zalt-ether mothod were teeated swith
Leoraine and eonverfed infe their bromoe-derivatives ¥

Mo elhor-insoluble hexabromide was oblaxined, thus showing
the absenee of linolenie acid. The eompozilien of the mixed
unssiurated acids, which neCyT 8 plvecrides in physic-nut oil,
was caleulated Teorm Uhe loediny, nwember of the unsnturatod acids,
The vesultz ave recorded in Tuble 5. There ave also included
the caloulated porcentages of glyeerides eorrezponding Lo these
individual unsatursled aesids.

TabLe S —Cmnpaaition of the wnsrbwrated acids of physic-wnt oil amd the
Jiyccriden corrcsponding da Heesy ncidy,

1 v
LI T ! I .-
r . Cilymerldra
Mea] u.lﬂ:;‘lar.:-ed h ﬁr;iil-r-nl i origiral
neie. el
— i — - -t — . e e . ——— ._.J
) . Irrecirf. Frerernll U ['rr recg.
Lirulie. oo ool e e aaan G230, 19.84 AL
Dlete o e e - ':I;'.IlI EEI.I!5| [
Toral e T | e | e

*lewkowitsel, J,, Clicmival Technalopy and Anolysis of Liils, Fata, and
Wases 1 (1021) 536

zsé;ﬁnlmn OFF Peess B Mo b (1922 41, Jowrn, Am. Chem, See, 42 (1920

) W Liewhowitach, 0., Chemical Tuerlmolagy wnd Analysiz of Oils, Futs, aod
Woxes 1 {18521} GE35,
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Saturated aefds.—The salurated actds were separaled from
physic-mat o1 by the lead-sall-elher method and eszferified with
methyl alecobol, The mixed acids were dissoived in methyl al-
cohol aang satorated with dry hydoopen chloride gas.  The this-
ture was then heated on a water bath {reflus) for fifleen hours,
alter which £ was teeated with water and the esler laver sep-
arated.  The ¢sters wepre dissolved in efher and the ethereal
eolation washed with sediom carbonate solution and aflerwards
with water. The ethereal solution was debadrated wilh anhy-
drous zodium sulphaie, filtered, and the ethey removed by dis-
tilling. The iminurﬂ ezters which wore yellow, were distillod
under dimimished prezsure, A preliminary cistiflation st § mil-
limulers presoare wus made. The caters wore vediskilled a0 4
millimelers pressure. Dola on the distillation of tho esters are
given in Tables & and 7.

TARLE &.—dret imtitlmetont aof e snatfipd catars of the suturetcd acida;
prossre §5oaniliwcters: 550578 grama of exlers distited.

' Fralwa. iTl.-mr.\'r.'!l.l:rl.'- Wreinhe. |
! L u

DA . S I L BN I LT
R L . .. . P | 177-15% H R
L e .. fi\_ R 180155 L3 2911
[, P P N 5 B T

s B IELELT 5001
A i 1n4-%05 i BEEE
BErtiddd e Coee . R (T
LI . e eim e TG TS

TALLE To—&coonud diatitletion of ske meefhpl cafers of Ne solarcted woids;
prezsirs S40 weilloneiues; SETENE promes of catory wodis?iifad,

[ Erxrtlerp
. e B . o
[T ETrmp-:':J.lure Weigkt,
F=am=y fewk dielilZative. il
iotlon.
p '
| i b 2.
I 1 31 B 1 ! LT0-|Tik 19.0497R
| 2:]- TTE-LT6 [ 20, 3963
| n.. . EoumEIT | an.emny
R R Lo d+ 1TI-182 [4. 4357
PO anl memidue 1 Bl LH3-1D | 15.6EIn
| | G 156-125 T,
T 156 20d Loy-b R
| Eieridue ..ol G512

B O e e VT ek
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In Talble & ave given the analyses of frpetions obtained in the
encomd distiltation of methy] esters. From these duto Lhere
wore calenlated the amounks of the individual ackds correspond.
ine o the melbyl esters contained in the vavious Meactions, I
rosulta are recorded in Table 9 and weore computed in accordinee
wilh the procedure used by Baughnun pod Jamiesen ' in theit
investipaticits of veretable oils
Avalppres of frictioms obitaimed (o dhe wecmul offsfiffefion af
Pl aebred meethpl eafers®

TABLE £,

1‘::.-|||-.-'l.|:--r. o il

W alrn L1 FIES L TR
- . | TN B ;
qeT . - -
¥raei AL L T ' !
! 1A .
' " ! b
'"'I“”I”I'E!!'|1I..r.'.l:l'|| ,
: !

- e gy : fore wen, 1
vl undh

g L I :

::_'! PO 3 :!71: I

. | | and 4! ! .75 | \

! 1.5 WG 1.l |

i Wiy LD H ot |
Pe, - R w.xl o jarn ; oona )

1 T.. 5'.'|! MR | |

aleuleecd jicline muwnber of ueeatymied peethyi ecbera LOST @ onleulats] warnnificalion
valde 0 nealiiralimd meiby] caless 1299,

|
TABLE Hh—Saterefed aedds JﬂJ'J'f.EII.IEUII:fI'I'I'.'I{j fa wnetiond eatera e oerph fractio,

; I n G
i : Acid, i
I Froecion. ' = . - —_———— - T e e
i
: Ayrontic. Culmieie, | Hlear.e. i Arichinlie |
J— . — ) e, \ R SRR
Fer renl. & Feeers)t a. I'rrrrud! 4 | Toer wrla.l 5
o as Lbsne | s beagees | D
[ T_61 U037 | uwolnRo LHOARGL G, oL, '
 Z : Josmsn LRl e ’
R ool AN fha . zn 7R
T Lo I el HEAY O ALEAIA | LD
G ol .- IR N P J.I-IH:ti LG
Tomet el - | ________ e !
Tamifup s I _ - |
i Sm e Aleee
Tl ! T L T

' Realdue gasufoed o e methyl nroaidage,

*Towrn, Am. CGhen. Soe, 42 (1940F 156: 1107,
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Table 10 gives the composition of the mized saturaied ncids
and the glveerides in the origival o) corrcaponding fo Lhese
acids.

Tapcy 10 —Xaturaled meida, .
AEimbere ol 3afaratd acizl= v
. ] 1'r|3.'|'\‘!i||n;
Aril. *in eTiena
I'coprre
Weipht. C“{_!':I:;"':"I" tlm L .l
) ariginal il
—— —  —— - - — I— - :
I Per cenl. : I'rrel. e orenf.
Mrrisie. oo L, e mm e mmm e ZaLET 2. ik 0.4l 1,45
Talrmabie . i iieeieeeeiee. . L) oB3o1032 BT 1837 11,84
ST BT T T 25, HL | 4,85 | [N
| oArashidic o L. 1.2007 1.9 025 | 1.2
1  — - e — - —
| Towml i ] Eenusy VT yonon | VB 1Tz
b —_ — . — — ——— r——— —_ ——eru

*When serareted from nhysie-nut ol the geTrecled persenimga af apbiErnicd ncida was
162,

The composition of Philippine physic-nut oil is vecorded in
Table 11.  As shown by the data the oi] consists principally of
olcic, linolic, and palmitic glyeerides. The amount of oleic ply-
cevide is rimurkably large. This oil is suitable chicfly for vaak-
ing roap.

The theorelicat saponificalion value of physic-nut ofl, calen-
laled from gur resulls, is 1.2 The saponificalion value gs
determined by experiment was fonnd 1o he 1924, The oalen-
lated valne checks very wall with the experimental result.

TARLE 1l—~Cwnpositian of Philippite phyaic-unt ol
Constituent. Per contc
Glyeeridez of;
Unzntorated agpds—

Oloie THAE ]
Liralie kA
Saturabil geids—
Morriatic 0,45
Palmitie 11,84
Stearic 307
Arachidic 0.8G
Uneapanifiable mauer .45

Tatal 95.58
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SUMMARY

Jafropha ewrens is 8 small tres that s grown in the Philip-
pines and usually collivated in and aboul towns to serve us 4
hedpe plant.

The oil obiabred from the seeds of Lhis Lree is known as physic-
uut ofl.  When taken internally il hos strong purgative proper-
tics and in some countries it has heen used mwedicinally, I has
alsn beon employed for making soap atd 28 an jJluminant.

FPhysie-not ail consists principaliv of glyeevides of oleie, linelic,
and palinittc acids.  The amount of aleie glyeeride contained in
the ail 1= remackably larpe.



ILLTUSTRATIONS

FraTE 1
Fhysie-nut teer (Jelrephy cwrons Linn b, frrowing neat Mamnila.
PrLate 2
Physic-mal eapsoles.

FLATE 3
Firr. 1. Physicnut #owera. .

2, Matwre physienub geeds (nataral sizal.
3. Phyaic.nut enpsule opened showing seods,
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AN IMPROVED JOXES REDUCTOR

By Rownix G, Mevens
Chomaut, Lnitcd States Navy Yard, Cavite, Plilippine felands
L]

ONE TLATE

The vecent use of fretied ginss instead of asheslos for filtra-
Lion, az for example in the Cooch ceucikde, suggesicd the idea
of applving i Lo the Jotes reductor for iron determinations.

Whelher the ordinacy form of the Jomes redactor is used,
ar, betier, the desion fuvored ba Fillelrand and Lundell,' some
pad near the bottorm of the tube muost be provided; for it is
nacesaary to held the column of 20-mesh zine securely in the
reduwctor ard prevent any of the metal from being carried into
the suction flasl.  Filer plates do not always Gt secorely, and
usually ke conatruetion of this pad rerices seme liEtle time,
To aveid these objoclionable Teadures fhere iz sabstitutod an
integratgd, fretted-wlass ftller pod . The pad should be of saf-
fcient compaclness to reluin the =inc particles at not too dense
te retard the passage of the solutions throngh the reductor.

The design of the reducter (Plile 1) shows the position of the
Tretled-gluss Glter pad, and ts aimilar in general features to that
favored by Hillebrand and Luodell, but differs in that the main
stopeock iz placed at the lalt inslexd of the right. This change
it 1= believed facilitales the manipulation by permitting an eazjer
wsg pE both lands when the wain and laderal stopeoeks are
vsed ol the satne time. The dimensions given in the drawipes
are tentative,

Yapplicd Inarranic Analysis (19343 100
447



ILLUSTRATION

I'eate 1

e 1 Fanes reductar widh Mevors modificadion of inlepraded fratborl-gless
fitter plate. Akout 0.4 actunl aize.
8, Detiilid view of the frobbed-gluss filker and stopeocks.  Abouwt 08
artial sizo. Dimensions are in -millimeters on bath fmaras,
A— Al
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FLORAL MECHANISM IN STERCULIA APETALA
(JACQUINY KARSTEN ! '

By Josf B, JuLtaxo
Of the Colloge of Agricelfure, Univereity of the FPhilippings, Laa fAnfioa

and
L]

Envapin {UIE0rMeise
Gf the Hurcax of Seienee, Muwja

FOLE PLATEX

One of the most interesting and fascinating problems in
botany iz the peeuliay biological hehavior of floral organs of
many angiosperms. Some of these flowers possess stroelures
well adapted fo insure pollination, while others almost tack the
etructural and peculiar organizution eszential te reproduction.
Several inlported shade lrees, Stercadin epefaln (Jace) Kar-
sten (8. earthoninensis Cav.), now growing at the College of
Apriculfure, Univorsity of the Philippines, Loz Baftos, Laguna,
have been prodocing an abundanee of lowers cach year for
several vears, and surprisingly ovough fow froils o none have
develgped from them after any blooming period. Because of
Lhis apparent pavcity of the freits any ohservalion on the floral
behavior is of Interest and worthy of recard. :

This large, graceful, and statedy free (Plale 2) iz a natise
of Panama(t] and is found from sonthern Mexico to the Wesk
Tidies and warthern South Aameriept 10 s Euown there as
paramy ;. n Gualemala, Salvador, and Howituras, cestais; in
Tahasea, bellate: in Columbia, eamaion; and in Cuba, cemarien.

iLs leaves ave karge, deciduoos, digitately 2- to S-lebed, more
or less peltate, eoriaccous, shining groen above and soil slellate-
tmmentloze below.,  Shedding of its lcaves usenlly fzkes plaee in
the middle or even as late as the Iater part of January and lasta
it a monik or so. Simultancous with the shedding of its leaves,
nerw leaf tnilials are formed at the apices of lhe branches. At

' Brpeviment station contrilbution, o, 11459, Head bofore the Loa Banns
Bioloprenl Chyd, September 24, 10304,

? Tha writers hove failod to determine the expet date of inlroduction of
these trevs oo the campes ftom the recerds of the Thepatiment of Ageotuy,
Callepe of Agriculiure,
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the axils of the juvenile leaves, inflorescence iniéials are dilferen-
tinfed ut the Tour to (ve basul younp leaves.  Aclive growil of
tho Ieaf and inflovcscence initinds lales ploce ondy when ol of
its 'leaves arve nearly shed (Tlate 23, this lasting for about a
week or 20, wheonee Lhe Lree reraing [Es fovmer verdare and the
inNoréseenees beoore well developed (Plale 47,

The infloreseelice, which iz axillave, is a large, spreading
naticle, hearing numerons pedicellate, bell-shaped, polyimmons
(andvamonmeions)  flowers, The hermanhrodite, or verfeel,
flvwers (Plate 1, fir 8, sre less in number, Lhan the males
(Flate 1, 0z 9 and are the frst to matore,  Neillwer flower
possesses distinet petals or sepals, and instead each iz provided
with a 3-lobed, bell-shaped perianih, studded with pinkish tn
rechlish woolly shager haivs on the oubside, and villows seithin,
Zomelimes the perianih may be rveddish and woolly inside, dark
ved and greenish yellow without,  Each flower sisually messaves
from 1.5 Lo 2.4 cenbimelers in diamecier, and is provided wirh
a ferete pedicel about 0.8 to 1.2 centimetors in lempeth., Al the
central inner portion of the perianth suprounding Lhe sialk, which
bears either the pislil and stamens or sfamens alode, i2 a0 yel-
Yowizh circular dise wheveon deposits of droplels of nectar can
be deteeted before anthesis, and these adlracl ingects during e
early frrenoon,

In the hermapheodite flowér the stipitate pisdil is hairy, 4- or
A-carpelled, 4- or Gocelled; slyle convate; stigma radiste.  The
anthers are borne in groaps of two or three on o ring around
- the base of the ovary (Plale 1, figs. 10-12} and mr mare or
less provided with very short stubby filamenis. The anthers
are Mlobed, and deliseence iz lonsitudinal,

The staminate flower, which develops much later Lhan the
lermaphrodite, is provided with a terete bairy stalk borne sk
the center of the perianth and i onlaroed at its apex, whereon
the anthers ave borne on a common dise (Plate 1, Ag. ®). Sur-
rnunde_d i_Jy the anthers and nsually inconspicuous i3 a rudimen-
lary pistil.

The fruit, which seldom sets, is borae in a eluster of five podlike
carpels, :_limut 10 cenfimeters long and centaing large brown
Ehfaﬂtnuthke seeds. Ity interior is covered with stiff Brown

risiles that may penetrale the flesh and may cause irrilation.
ﬁbsTn:t::'ietIr?:i-stS:n]-.th'e C.ul_]egr: of Afrieulture campus were diest
: ! P Writers to bloom in March, 1924,  Earlier bloom-
ing mirht have talen place, as & herbarium collection deposited
it the National Muscum Division, Bureaun of Scicnce, shows that
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Mv. I E. Miggins, formerly a professor of agpronomy of the
College of Apricolrure, collected specimens of thie specics with
mature infinveseence March 4, 1922, As far as the writers e
aware this i5 the earvlissl record of the bBlooming of this specios
on the campus.  Opnoviunitics Tor obrerving the flaral behavioy
of this apecies offercd themselves during 1925, 15926, and 1931

Apthesis.—Mareh 25 and 26, 1925, and March I and 5, 1925,
houely observations were mude on the opening of the male and
perlieet lowers for a poriod of twenty-four hours. During each
abservation cighisy flowers of ench kind woere stadied.

The mods af opening and separation of Lhe perianth lobes
in both flowers is perfectly identicn), Long before anthesis, the
perianth lohes are intact (lake 1, fig. 73 at their marging and
seem to be so well fitled togethor as to be nearly air-tight, This
is indicated by the slight puffing action when o slight preszure
is applied on the perianth.  Separation of the yecianth lobes
usually beging at abowt 1045 t0 11 p.om.  Small slits between
the lobe margins are formed (Plate 1, fiw. 13 simultaneonsly,
usually starting at the middle where the opening is the wideat,
Somelimes ‘elit formation takes place hotween twe OpPRsing
margins of the lobes {Tlate 1, fp. 2}, =0 that the lobes become
separated into one granp of two lobes and another with thres
lobes,  Between 10T and 123 2. m. lhe third =lit is formed
(Plate 1, fig 0) zoparaling one of the lobez from the group of
three. Sometimes, a Tourth stit iz simullanconsly formed so
that three lobes Lecome distinetly separated, while the two still
remain intact (Plate 1, fig. 5). When slits are formed simul
taneoualy between the lobes (Plate 1. fig. T} eurly at night (10,45
to 11 pom), we obluin a condition similar 1o that shown in
Plafe 1, fiz. 3, where three of the lobes remain intact only at
their anices, while the alher twy toneh cach other only at {heir
apiers.  Theze conditions remain throughout Lhe carly magning,
anil at aboulk 4 €0 415 2. m. all of the lobes separate from onc
another cornplelely (Flate 1, Ry, 6) and begin lo cnrve outward
very slowly uniil the perianih sermentls are acboally distended
and curved oubward, thia exposing the sexuat Obgang 2t 5 a. m,
or at davwn. Anthesis is accompanied by an exhalation of a chap-
acteristic odor, which attracts inseels and lasts rraciically the
whele day.  In other words, the povianth Jobes Legin Lo separale
at about 11 g m. and ave complately distended at & a. T, &
period covering praclically six hours. I no cpse did the writers
observe a single flower remaining closed: all of them {male and
hermaphrodile) opened,
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Movement of the platil.—Moverment 9 essentially confioed to
the stalk bearing the pisti] and the slamens o the stamens and
the rodimentary pstil, and to the style of the pistil in the bGorme-
phrodite flower,

When 1he bermuaphrodile {lower has attafned a diamelor of
about 7 {o 8 millimeters, t1s nistil and stumens inclosed by the
pevinnth segments (Plate I, fir. 73 are very well difTereniiated
and developed.  Lts pistil is borne ot a very shovt, stully,
lerete sinlk urizing fremt the eenler of the perianth. Az the
Hower develops and enlarpes, this stalik clongates (Plute 1, g
8) vertically, thus pushiog the slimmas way duwn apainst the
apices of the perinnth iohes, This elougation is accompanied
by an unequal growth or elongalion of the eells of the stalk on
ong side, which results in the bending of the same stallk.  This
combined elongation and bending of the stulk i=s compleled prior
in 9 p. m., the night before anthesis. On the olther hand, the
style beging to elongate and hend early in the morning (% 2. m.),
the day prior to anthesis, and contivues o do so until 3 p. m.
of the same day, at which time the style assumes a nearly
horizontal position (Plale I, fig. 113, Bending of the =tyle and
the stalk, therefore, must have started more than fifteen hours
before anthesis when the sexual organs arc fully exposed. The
pistil retains this pesition through the night wnti] about 4 @ m.
Lhe next day, when another, active bending tales plagca in the
ztyle afene. This further growth of the style keeps it nearly
touching the earpel wall of the ovary (Plate 1, fir. 12} and the
stigmas directed Lowards the pedicel. The strle, therefore, has
two periodic movements: during and after the first movement
lhe stigmas may be placed in such a position that a slight chance
for self-pollinntion, or autogamy, may be attained, although, as
iz noted below, this zeems to he improbatHe.

The movement of the stalk of the male flawer iz very similar
to that desceibed for the hermaphrodite flower. In this the
clongation and curvature of this stalk is much move pronounced
(Plate 1, fig. 9) so thal at anthesis the anthers are placed in
& nearly obigue position facing the perianth, No movement of
the rudimentary pistil has been noted.

Dehiseense.—Dehiscence of the poller prajns was observed for
three years (1925, 1926, and 1931) and was fuund fo take place
belween 1 and 2 a2, m. The anthers never dehizce their contents
all at one time; they open one after anothor in ne regular sue-
cession for a period of an hour. it is very interesting to note
that dehiscence takes place at the time when the stigmas are
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held nearly horizental {Plate 1, fg. 11}, =o that pollinalion, or
autoiramy, even by gravity, is rather difficult, if net impossible.
The direel line of fall of the pellen prains does not eoincide with
the posilien of the stigmas so that pelten geaibs would rarely
lotlge on the stignmas,  Prolrandry is the rule in this specics as
tebisvence takes place long before coraplete anthesis is attained.

Errasckdation. —To ascertain whether the bending of the style
and the stalk is influenced by the presence of (he stamens at
ihe buse of the ovary in the perfect flower, one hundred herma-
phrodite flowers were emazculated in Mareh, 1926, and 1937,
at 8 a. m,, before the styles had a chance to show any sign of
movement.  TFor emascalation flowesrs thal were expected to
open the next morning were selectad,  With a slight pressure
applied on the perianih, the lobes were mechanically zeparated
from one ancther, and a pair of fine forceps was inserted jnto
the perianth.  The anthers were removed carefully, ane by oue,
care being taken fo dip the forceps in ethyl alechal (95 per
cent) every time a slamen was removed {rom a flower.  Eegin-
ning at 9 o'clock that night, heourly observations were made on
the behavige of the styles and stalks of the emasculated flowers;
the results are inferesting. The stalks bearing the pistils
eiongated and bent as deseribed above, but their styvles never
changaed their positions for twentr-fouy howurs from 9 po m.,
these remaining perpendicular to the axia of the ovary, None
af the emasculsled towers produced fruils; they sheiveled and
dried, remaining on the fleral cluster for some time wntil the
whole inflorescence ahscinded from the tree. Tt secms very
likely that some direcl relation really exisls beiween the bLend-
ing of the styles and the prezence of stamens at the bases of the
ovarie:, but not with the elongation and hending of the stalks
bearing the pistils, The presence of stamens serves perhaps
as & stimulus for such movement of the style

The wiiters belicved that gravity might play & part in the
bending of the style in this speeies. Mareh 1, 1931, two large
branches bexring numerqus flowers or Aoral clusters were tind
to a long wooden pole so as to change the normal position of
the mdividital flowers. This was done at 8 a. m.  The relzfive
positions of otie hundred perfeet flowers were noted and re-
corded ; sere were held in oan inverted pesition, while others
were held laterally. IHourly obuervationz were made on these
flowers for a period of twenly-four hours. The young flower
buds {mostly males) that did not open the next morning were
deeapifated, while fifteen were allowed to remain as comntrols.
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Ouly five of the hormaphrodite flowers held laterally showed
bending of their styvles; the styles of those that woere arned
upside down exhibiled no moverment af all, buk remaived vertics]
with the sligmas divected npward as before. The young male
tlowera used as conlrol were able o chanwe theiv position and
arsumad the normal pendanl position the aexl mornime. Ak
ihough the data herein presenied on the influcice of change el
posilion o1 the movement of e slyles seem insullicient, Uwere
are indicalions fo show 1l rravily has Hille or nothines to do
with fhe bending of the aiyles,

It 15 elearly evident that self-pollipation herl: may be Tnade-
Quitle becavze of the nonsynchronous movements of the style
and stallt with the fime of dehiseence.  Cross-pollination may
be passible thouph, because of the possibilily of pollen transicr
by insects during the carvly morning wihen ihe siirmas pre stil
receplive.  ITn many spocios of anglospermes momvements of e
atyle or stizma and stamens bring abouet aviegamy and pollina-
lon very successfully, linuth,(2) for oxample, cites Foilobivm
ergbatifolinm Linn. as having flowers with stries short al first:
juter, afier fweniy-Tour hours from anthesis, thess elonimaie,
and the widely divergent stigmas ualiv recurve so as to topeh
the pallen-covered anthervs.  In Qorethern bienwis Linn. the style
straightens half an hour afler anthesis, and the stigmas spread
ouf, 20 that erossing may be,cifeeted by usects aleeady dusted
with pollen.  As the four stigmas voll bavk they uliimately toueh
the anihers lLefors these have Jost Lheir pollen. In Sticiiys
. syfvatfowlst 1he styvie, al first wilh almost uppnsed branches,

iz silvated behind the anthers, which have dehisced dewnward.

Later tne siyle beods downward wnder thie anthers and, at
ihe same iime, opens ity branches widely. If insects fuil io
visil the flower, aulogamy Is effected by the sligmatic brianches,
which skide sradually Belween the anihors that are skl eovered
with pellen, or the siirmalic branches bend downward wntil
they touch the anthers, Similar movemenis of e stvics in
Vilerianelle olitoria ollich., 3lorina elopane Fisch, and Ave-
Lall, and Triexrtiz pilese Wall. also effoct aldogEamy.
. Hilclsbrand i1} obacrved that the movement of the floral orRans
in Cleowme spinose and € gigeatea was due b gravitatisn. He
Turther states that as the position of the floral organs in this
respect is allered, the stigmas and the anibers alwuys assume
such posittons thut they do not come in eontact with one angthor,
and eross-poitination is promoted,
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Kouthi®} alse menlions {hat the movernonts of the stamens
of Rerloris vadyeriz Linn are enuscd by the flow of walder jo e
stimulated part. The slamens bend itward Lowards the slicma
duc {ov Ehe presencs of a spocial lissue, consisting of clongated
nareow cella which are almost fused togelher and provided
wilh small intereellnlar spaces, especiully at {heir ends. The
transverse wills of these cells are thin, and their longitudinal
walls, on the eenfrary, are thick with numerous zeattered pits
which render possible both 2 very rapld interchange between
cells and also a quick bending of this alastic tissue. O atime
nlilion, the stdmen becomes lax, spreads oul, edevos like a
how, while itz cdpes poll wpon (e lvgmsverse walls, and {ts
convex eentral part presses against the oufer wall, which be-
comes slrongly avched. Hence, the ceils beeome shortey and
Lhicker. This change in the motile tissne causes the filaments
to bend inward.

Avrtifictal polisetion.—In March, 1926, ariificizl pelination
of one humdeed hermapheodite flowers was performed by the
weiters.  The pollen was eallecled between 1 and 2 a0 mo {roin
normal male flewers with the use of o camels haiv bresh.  The
pollen grains were gently brushed against the ztipmas of the
petfecl flowers thal were 1o open that samwe morning,  This
was repealad 0 March, 1931, Of the one homwdeed flowers thus
artificially pallinated, only {wo developed froits in 1926, and only
one in 1032, Those resulls elearly indicale two pozsibililics;
namely, that the nonselting of fruifs may Le due to lack of
propei pollination or to the presence of defeclive poflen, defective
ovilar contents, or similar condilions inherenl in the plant.
The writers have no infoanation 1o ofler on this matter.

Fuzect visifors.—A= fruit setting is rather rare, it secmed in
arder Lle find oot what kind of inzects vsually visit the foweors
Alaveh 1, 1028, several inzects were obaeeved fyiog from
ftower 1o flower.  Some of the ingseets ihat wore Tound Letwoeg
2 to 10 4. m. were Erasen pemaniger Moore {a moth), Triceu
Bired Yabr, Morolepta Migscietne Hovost, (3 Geetled, and Casne
tharie grodidipenni: Bluochard (a becile).®  Puring the aiter-
noat, [ram 3 40 5 . o, the follewing insects were the freqgueat
visilors : Evassa ponengs Moove, Trigowa bivaf Fabr,, and Lueiliz
dree Linn. {& My). In ihe evening only moths and flies visitod

*The identification of these inzects was wade by Do Leamoldo B, Ui
chamco, of the College of ApricultUes, to whne the wieiters npe aroutly
indehbal,



458 The Philippine Journal of Scienes 177
{he {lowers, and their activities seemed to slop after 8 po m
Throughout the whale night praetically ne other insects visited
the Aowers. . . B
Mareh 10, 1931, anotheyr observalinn on insect visilors wos
made by the writers, ‘The duy was bright and glear, and the
plund was in full bloom.  The insecls observed ure listodd i
Table 1.
TABLE | —Jatseals that visiled fioaery of Stevelio apetole Moech I, IR,
fream # moan. o 12 moow goed frowm neon fo LAT poan

Tam e 12 P
fz ruoa i om.

Apin {nedice Fale, race adprociuste Bmith [ Aopside,

Hymenopterad - +
Chuleiidm, Hymenapteen [(parasitic waspl + +
Crntlharia floe(fomaralis Bianchiord (Celeapteral + —
Chilouzcnes G-mdenlitn Fabe, (Coorinelidae, Co-

lcoplern) - +
Clhalctdide, Hymenaptets {(wasp) - +
Ceratie similis OQliver {Chrysomelidn, Coloop-

toral — -+
Pesyprastie philinpiaensie Astmend (Ceabront-

e, Hymenopters) + ¢ —
Thercerann sp. [ Formicide, Hymenoptera) 4 —
eailerens wegalapyses Broddia (Pyerloenride,

Hemiptern } - —
Mysiderens etz M, 3 (Pyrrhocoridoe, Homips

Levad ’ .. =
Myeetnphilide, Diplera + .-
Musenidea, Thptera + +
Afrezeq sp. (Auscida, Dipterad - +
Flecoptera i —
Polyefgeks diged 3m, [(Formicids, Hvmenoptora) + -
Plytlodromin sp. {Blattids, COrthoptera) _ -
Qidyeerue fawmorvhoideliz var, afer Sauss {Eu-

menicdse, Hymenoptero) — £
Reduviide, Hemiplora — +
Syrphida, Diptera S +
Talunur atriefier Fakr (Tabankds, DiIJtEI’El] _ <
Tochinids, 1¥ptern + .

At night, from 8 to 6 o'clock the next morning, no inseet
other than mosquitoes were ohserved to visil the flowers,

Of the insects enumerated above, the following are the enly
posF;ibIe flower pollinators; Agis indicea Fabie. race Higrocinel
Sm1_th., Dasyproctus philippiuensis Ashmead, Odynares homor-
rhoidelic var. ater Sauss., and poseibly the Muzcoides (Diptera),
flf-u.?m s and Syrphide (Diptera). These are mostly present
during the early forenoon, while olhers may continue io visit
the flowers even in the afiernoon.
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From the abote observations it iz apparent That insect visitors
arg vather nomerous in e early morning and afterneon, and
practieally absent at night.  Asn dehizcence tukes place ab the
time when insect visilors are absont, this species {s dependent
largely, if nel enlirely, ot autogamy for pollinalion.  During
the day when inzecls are numerous, the anthers ave whelly, if
nat entirely, devoid of Lheir contents, as their pollen grains have
been dohizeed by them. Of counrse, durving the carly moroing
Bours when the stipmas are still veceptive, a cortain amount of

cross-pollinalion may ocene
1

E0MMARY

Macrpseopical obzervations en the Horal behavior of SEarenlio
apetele (Tacg) Iarstem (Stercidiz corthoginenszfe Cav.} are
herein reported. The fiowers (hermaphreodile and male) start
to opon at about 17 p. o and are completely opened by 5 o'cloek
the next morning.  Simultanesus elongation and hending of
the atallk bearing the pistils and stamens as well as stamens
alone have heen noted.  These moverents may bring the stigma
in the line of fall of the pellen grains, hut since anthesizs takes
place at the time Lthe sligmas have alrcady passed this line,
autoframy hardly oecnrs, '

Inzects visiling the fowers ave abupdant daring the day and
are practically absent at might,.during which time anthesis
takes place.  Secarcity of froits Whal are seb during each Boom-
ing period may be attribated te Lhe poor device for bringing
ahont self-pollination in this species. .

The presence of slamens on the ovary is believed to be the
stimulus neeessary for the movement of the style but not the
stulle bearing the pistil. Gravity has very little, if any, in-
flaehce on the movernents of the style and stalk bearing the pistil,

Artifinial pollinations diselozed the facl that the nonsetfing of
fruits may be duc cither to the lack of proper pollination or
to the preaence of defeclive pollen, defective owular contents,
and the like,
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FLATE 1. STERCULIA APETALA [JACO) KARITEN

Front wicw of the hermaphradite Beweor showieg oarly formation
of slits botween the perionth labas, collected ot 10045 po m; % L
The same as B 1, eodlected at 1080 poom: ¥ 1.

, Tre 2ame, collected ab 1 oo, mor 1.
. The same, *eallocted at 1.2% 2, m.; = 1
. Thi samo. colbectod ak 190 w0,y = L

Awnothor Acwer ahowing all Wz Jobes Tally separated from one an-
othor, collected ot 4 oo m; 3 1.

Young hernophradite Nower with poclion of s porianth e
rrged 1o slow e ahont abalk Reaving e piatil, the ovary of
which bears at its baac the stamens; % i

Shewing clongution of the stalk besring the pistil and siamens
111 hermanhrodite fovver s @, perianthy = 5

A anature male dower with a portion of its prrinnth, pe, romoved
to show the oy, cucved stalR bewscing bhe antbers nt its apes
{J}Ltiimnntary piseil ok seen) o ek

Shewing the bending of the stalk bearing the pistil and stamens
it the hepmoaphrodite Sever; W G

Showing the anithers already deliscing, while the atyle iz held
hocrcontelly: ov, evary; = I

At antheriz, showing the style =e, coppletely bet aed the sialk
fully bant and elongatod: @f, pedicel: 2q, stigmaa. Mote the
widy dehigeence of the anthers, sty ¥ 3.

FLath 2. STEQCULIA APETALA {Jach) KansTrN

The plant in full faliage and im foll Weom, Photopraphed Maeeh 17, 1025,

PiaTe §. BTReCUTAs, APETALY {Tacfnd Kanswex

The saee trae nearly defulizlel. Slhowrs aclive growtil of new loaf bods

at thoe axils of which ave formod the inflerescence initialz at
oDy b game b, A Pew old dew Tegves st porsist on the
torminal branchez, Photopraphed February & #9310 Thiz freo
wies uwprasted by o typhoon in 235,

PLaTr 4. BTFRGGLIA APETALA {JaCin) KARSTER

Another tese of the same specics growimg near the administratien buitd-

ing {morth zided in full bloom and in full foliame., AlLondwnt
deded leaved on the ground.  Om the vipht Qs o stem of 3 young
Toyal palm, and Phyieloce diodes Linn, on s extrems right,
Avereder biftaehy Lion. is in the buckpround Betwocn the Sforeu-
iz and the regal palm.  Fhotographed March 40, 1826
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PHILIFPINE RUSTS IN THE CLEMENS COLLECTION
1923-1926, II'?

Iy J. C. ARTHUR und Ceorce B, CorMMiss

QOf #he Department of Detany, Pardue University Agrienltaral Expevtment
Statapa, Lafupcite, Indinra

i
FIUE FLATES

0N MORACEE

£t CEROTELILM ALLAEANTII Spd.

Ou Allaeanthus bzewicns (Bleo) W Vill, var, pleber (Wark)
Alerr, Lopzon, Izabely Province, Cabagan, Janoary 16, 1924,
Clemens 1607,

81, CHOSSOPSORA FICI mp. nev. Plafe 2, 8p. L.

Tiredits hypophyllis, subepidermalibons, minutis, brunneis,
pavaphysiyus periphericiz, hyphoideis; weediosporis ivrcgolarts,
eltimenideis, ohoveideis vel fetangularvis, 16-19 x 1930 . men-
brana 1.5 o cr., cinnameorea, echinulata, poris germ, 3, aequsa-
torialibnz,  Teliis hrpophellis, (liformis, brunneis, 2-5 mm loo-
pia; teliosporis oblongis, 7-10 x 23-30 u; membrana 1 p cr,
pallids brunmca.

Om Fieus rariegedus B, LUzoN, Zambales Provinee, Castillejos
lo Subie, Mavch, UH24, Clenens £727.

54, THYSUFELLA FICI (Caald Arth,

On Fiewe Cwweirgit Ming, Luaos, Benguct Subpeovinee, AMount
Pulog and vieinily, Feobroavy 24 to 27, 192h, Clemens 5724,
On Fiewa Aewili Bleo, Lrzow, Bulaean Frovines, 5ibul Springs,
December, 1924, Cleniens 957, Bonguet Sobprovines, Adsiay,
Febraary 24, 1923, Clemens 021 ; Baguie bigliway, Februoary,
1025, Clewcns SHf2. On Fiews veligiose L., LuzoM, Manila,
February 5, 1924, Clemens 8w, On Flews sabudaty Bl., Mis-
paxag, Thermal Springs, Mount Apo, May 32, 1924, Clemens
2031, On Fiews sp, Lozon, Isabela Provioee, llzgan, December
24, 1924, Cleweens 1812, CEBU, Cebu, dav 16, 1924, Clemens
da21. On Molmizic seendeny (Lour) Planch., Lvzod, Isalbela
Provinee, Echague, December 1%, 1923, Clemens 17585,

VContribution from the Depavtment of Botasy, Purdue University Agris
cultural Experitment Staticn, Lafayette, Tndiani.
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5=, I'PEDO ARTICAUTRE I aqal 1Or.
On Artocorpns evmniieais Forst., MINparao, Todava, dloint
Apo, June 18, 1024, Clejwens 1075,

0N ULETICACE

56, PUCLINIASTHTM PITTORL Sxd.

On Pipfurne arberesecis (Link) €. L. Rob., Luzox, Capnvan
Province, Callas Caves, January I, 1934, Clewiens 17210 Dens
riet Bubprovines, Moont Pulog and vieinity, Februavy 21 o 27,
1925, Clemchz 5166, On Pipdnrun ropandes, Wedd,, Luzoxn,
Nueva Viscayva Provinee, south of Santy Fe, Junuary 23, 1824,
Clewrers 1697,

Il s doabtful whether this spocies ean belong In the genus
Puceinigstrem.  The uredia have hyphoid, hyaline, peripheral
paraphyscs surmounting a very shorl and indistinet peridiom.
Such charactars would indicate a rvelalionship with Cerofelinm
ralber than FPrecipiasiviem.  In the aizsence of {elin there can
be no advantame in shifling the spocios abonrt, howesver,

5. PNCCINIASTIEDA FOENMMEDTAE (Dicd.] Sxd. )

On Bochserio sreltiflore C. T8 Rob., LUZoN, Benguct Sub-
provines, Mount Sanfo Tomas, Febeary 1D, 19285, Cfentens 55100
On Cypholophus brunneolus Elm., LozoN, Benrtiet Subprovines,
Mount Sanlo Tomas, February 19, 1925, Clemens 5560,

56, UKEDD op.

On Urlieacesm {Pifer #), LUz7ox, Bonpuet Subprovines, Mount
- Puilog and vieinity, February 24 to 27, 1925, Clomeons 4958,

Appurently this rust has not Been desccibed, Lut Lhecause of
the uneertainty regarding the identity of the hest and Lthe Itog-
mentary charvacter of the specimen we are listing it az above.
The urcdia are amphizenous, crumpent, cinnamon-brovwn, with
a few peripheral, brownizh, thinwalled paraphyvses: urediospores
ellipsoid or globeid, 13 to 23 by 24 te 20 o; wall 2 to 3 » Lhick,
vinnamen-brown, sharply echinulale, pores 2 and equatorial
The rost is probably a species of Fuccinia.

ON POLYGOMNACET
S PLCOENIA CONGESTA W and Or.

On Polygonwem ekinense L., T.Uzow, Benguet Subprovines,
Mount Pulog and vicinily, Fcbruary 24 to 27, 1990, lemens
._-Tr:u;a. On Polirgonum fomentoswn, Willd.,, Luzon, Tarlae Prov-
Inee, Gevona, January, 1925, Clemens 5051,
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B0 FLECINTA TOLYGORI-AMPHAIRT Fros,

Cu Polygonent chinense L., LuvzoN, Bengueh Subprovitcs,
AMeount TPalopg and wicinity, Febroary 24 to 27, 1925, Clemaons
3125; Barunie, February, 1985, Clemeens 5509, 35710, ,

Only uredia arve represented in these collections. The sporcs
have two or three pores near Lhe hilum, as in dhe North American
form on Polygonum wirginidaimn.

0 ANONACEE
€1, AECIDITIA UYVARIAE-RTFAE F. Trnn.

On [frarie rifa BL, LUzoN, Bulacan Province, Santa Maria,
MNovembher, 19284, Clemens 856,

UM AMARANTIIACE/NR
2, T"ROMYECES TNEERINGIAE Srd.

On Decringin buceafn {Relr,) DMog., LUsoN, Benguset Subprov-
ince, dMount Pulag, bolmy Camp 42, Febroary 24, 1925, Clemans
A0

O BEANUNCULACET
B3, EUT.FHEF{!H[IIM LLEVATIONS Barel

On Clematis gowvlene Roxb., Luzon, Benguet Subprovinee,
belween Camp 42 and Adpueay, Febrmary 2V, 1025, Clewmens
LIBE,

€4 PUCDINIA EXBAUSTA Wt

On Clemratis poericne Roxb., 3INpASAQ, Todaya, Mount Apo,
June 18, 1824, Clemreny 20020 Luzox, Benguet Subprovihes,
Mount Sxnto Tomas, Fehroary 19, 1925, Clemens 58514,

il

AN BERBERIDACEAD

§5. FLCCINIOSIRA CLEMEKZIAE ap- aav. Flwle 3, 4 1.

Pyiniis jgnotis.  Acciis ot urediis nullis.  Teliiz hypophylis,
in grepes maculs laxe disppsitis, albide-fiavis; eellulis peridii
irregularis, oblongiz, yerrucosis, laxi eonjunctis; teliosporia ob-
longis, 14-19 x 26-3¥ o, utringue retondatis, medio leviter
constrictis, levibus, faciliime in locules seeedentibus, episporio
1-2 2 er.; celluiis intercalaribus conspreuis,

On Berberis barvendeps Vid, Luzod, Benpuet Subprovince,
dount Pulog, February 25 to 26, 1923, Clemens $974.

We take preat pleasure in naming lhia species in honor of
Bra. Clemens, whose botanical waork in the Philippine Talands
hag resulted in many imporiant discoveries,

L1—
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0N LAUACT-I

§E, ADUIBTILM WatulLll F. Menms
O Machifus phiippinensis Merr,, Luzor, Denpuct Subprov-
ined, Mount Sanin Tomas, February 19, 1028, Clemcns 55815,

ON EAXRIFRAGACER

£, PPULCINTORTELE T AREIANA (ELarel.p Eriel.

On Astidfe pliflippiirensis Henry, LuzoN, Benpuoel Subprovines,
near Camp A2, on route to Mount Tubeg, TPebroaey 24, 1925,
Cleprons 3028 Blount Sanlo Tamas, Februaey 1T, 1925, Clemens

i,
ON ROZACET

£5, ITAMASUORA ACLTISSIMA Srd.

On Rubris sealueeenrns L., Misnanao, Thermal Springs, 3oont
Apo, May 31, T02, Cfemens 2029, On Fabues nfvews Thunh.,
Luzox, Bengouel Subprovinee, Mount Pulog region, February 27,
1825, Cleinena 5130, 5151, On Rubis pyprifolin: Sm., MiKDANAD,
Thertmal Springs, Jlount Apo, May 30, 1924, Clomens 2005,
On Rubms fiolfel Vid, LuzoN, Benguet Subprovince, Mount Fu-
log, Febenary 25, 1925, Glemens 5135, 5186,

% KUEILNEQOLA TAPGNICH Diel,
On Razea plifippinonsiz Merr, Lozon, Beaguel Subprovincs,
Adousy, Februacy 24, 1925, Ctenlens 4985,

T0. GERWASIA FASUICULATA sp. nov. Plpte 2, G, .

. Fyeniis et aeciis ignotis.  Urediis epiphylliz, minutis, intra-
apidertnalibus; urediosporis globosis vel cllipsoideis, 18-23 x
25-30 u; membrana 2 p crasaa, hyaiina, aculeala, poris perm.
absearis (3 aequatorialibns?).  Teliis hypophyllis, minutis, pal-
lidis, subepidermalibus, per stomats erumpenles; pavaphyaibus
periphericia, bhyaliniz, valde curvaliz, membrang erassa: telig-
sporis el paraphysibug in apice hvpharom erumpentiom orlis,
teliosporis wlohosis vel cllipsoideis, 19-22 x 26t wy mombrana
1 p crassa, ad apice § 4, hyalina, levis; pedicells brevi.

On Rubws sp, LUZoN, Benguet Subprovinee, Monut Pulog,
Febroary 25, 1923, Clemens H13%.

The telia of this rust are similar to those deseribod for the
gonils reriesio in their mode of formation bul differ in the
carionsly contorled nearly solid Paraphyses. PRecause of thoe
small size of the telia it is diffieult to gain a clear concepfion of
ths_: Laze of the sorus, bt jt apparcnlly oviginates Leneall the
epidermis gnd develops a slender stalie which passes throurh a
storna. Above the epidermis and at the apex of Lidz stalk a
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tanpgle of paraphyses 14 formed and among them the telicspores.
Apparently the parzphyses and the teliespores ave developed
from the same sta’l: eell. The pedicels of the telioapares consist
of one short cell. The uredix are formed in cavitics in the hy-
vertrephied cnidermal eollz

Gur altempts to oblain = speeimen of Gerfeesie rali Raeib,
have proved {utile. Neverthefess, we assign lhis now species
lo the penus Jerwasfy rather than to Nuinsie in the belief that
the Isiter genugs will prove lo be synonymoeus with Gerwasio,
A solotion o the relationship of these peculiar Tusts of Kubus
will require o stady of laeiberski's type, presvmally to be found
at the Botanicul Instilute, Jagellonian University, Krakow, Po-
land, or the rediseovery of the spoeins.

71, UREDO ep.

O Bubus Copelundi Merr., LUzoN, Bengust Subprovince,
STount Puleg, Febroeary, 19235, Cieweny 51320 On Rubus froxi-
wifalivs Poir, Luzow, Benguet Subporovines, between Adouay
and Camp 42, Februarvy, 1925, Clemepg 5129 MMount Tuler,
February 24 to 27, 1925, Clewiens 412%¢, 51298, Mount Santo
Tomas, February 19, 1925, Clemehis 5823, .

Only wredia are preszent on ihese collections, The sori are
subepidermal, small, vellowish, with zbundani diseal, incarved,
thin-walled, byuline paraphyses; urodiospores ellipsoid, 13 to I7
by 17 to 22y, the wall 1 to 1.5 4 ihick, colorless, very {inely
cohinuelaie, with several seattered pores.

1L hus beett impossible to place this Drede with eerlainty.
The aredia are much like thoar af Phragmidivm or Humaespoer.

0N LEGUMINOEE
73 PLCCINLA PERIODICA lacik.

On Derrds epdopfylfe {L) Merr., Luzox, Zambales Provines,
filonpano, dareh, 1924, Clewens 17200 On Derris polyaathe
Perk., Luzon, Tuarlae Provinee, La Paz, December 10, 1924,
Clemens JR55.

1 UROMYCEsS MUCUNAE Dabh.

On Afnewue seriecphidie Perk., LUZON, Isabela Provinee, forry
below Tomauini, December 25, 19923, Clewens 17400 On Mi-
erai 8., MiNDAana0, Todasya, Mount Ape, May, 1924, Clewmens
2027 June 15, 1984, Clewmens #234, On ¥ Muwevim sp., Luzow,
Capayan Pravinee, Callao Caves, Jaouary 14, 1924, Clemrens 5. n.

4, CEOMYTES DRIENTALIS Brd,

O Juedipofern trifolinde L., Lvzon, Tarlac Provines, Tarlag,
Wovember, 1923, Clesens 4858,
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Ti. MAHAY ALIA ACLNILY (Red.) eremb. nov. Tlate 2, Op 5
Iirepipcos aohrons Svn, Ane 3ye. § (1H07). 401

On ? Dalborgic sp., LuzoN, Rizal Province, Bosoboso, Febluary
11, 10624, Clewmens 1701,

This inleresling st s tndoabledly o repeeseniative of the
gonus Moergealia and allhioogh we have nol seen Sydow s species
of Cirowiyces vel we Toel cerlain that it iz the siume.  Only o few
urcdiospores, measuring 11 Lo 14 w in diameter, were seen. The
tolia arve amphigenous and, on the petioles, pulvinate and neacky
colorlesz.  The teliosperes are 11 to 15 by 22 9 29 o, delicale,
and hagve a thin, healine, smooth wall,  Thers apparenlly is no
dillferentiszted germ pove, the apex conlinues to grow doring
permination, to preoduce the 4-gelied hasiditm.

6. GFEMAEROPHHAGAIAM ODALDENGIAE DHet,

Ou Pfhergio polpphyile Benth,, Luyox, Panmasinen Provines,
Rorales and vicinily, February 1 to 14, 1025, lomens 506035,

This collection js assigned to the above speeies with some ques-
tion. No urodia are present but parapbyees are prosent in the
felia and some few show the septation which charartorizes the
uradial paraphvees of 5 dalbergine,  We have not’ had telinl
materiul available for comparvison. The teliospores in this col
lection are d-celled and closely seulptured with spines which are
simple or have o stellate base. The apex of the spincs s not
ferked. The species seems to be closely velated, morphologieally,
lo ¥, debile Sxd.

o T SPHAERQIFMIEAGMTUM LUZONMNM Vil

On Albizzie seponarie Blume, LUZON, Cagavan Province, Tu-
guegzran, Decomber 25, I02% Clemens 1728,

This colleetion was identified by comparizson with anolher of
Mrs. Clemens’s collections (5507} published by Bydow.®  While
we have wot had Yates's mulerial available il shoukd be nobed
that he descrihes the urediospares as having & single pore. The
above eollection, ax well as 5207, has urctiosporos with four
e,

T H]’HAE“U|'HR.’|.I’.'.\'E[I,[.‘|I' CLEMENHIAE Sy
_ On Afbizsia ledliekaides (DO Benth., LuzoN, Bulacan Prov-
mce, Angat, November, 1924, Clewens 4853,

I'n addition to this collection we also have two numbers (504
-'Tﬂth‘rff-]' on e sume host bul collected at Rosalas, Pangassinan'
Provinee, Luzon, February 1 to 14, 1925, which differ in having

"Ann, Mye, 23 (31 1o,
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urediospores measuring 15 1o 15 by 23 to 54w This is perhaps
the game form as mentioned by Srdow.®

Tt has nof Leen possible with our material to decide what dis-
nosition should be made of these specimens of Spheerophrag-
it on Afbiszin, If 8. lwzewiciom haz 1-pored urediespores
it iz distinet from 8. Clemensiae, othevwize it seoms to us doubt-
tul that two species are justified, The thicd form with larger
d4-pored orediospoves, mentioned abave, appooars ot present fo
be distinet.  However, in view of the existing confusion regard-
ing apreific limis in this groap it is inndvisatle fo fucther com-
plicate the situation.  Clarification ol Lthe problem can ooly be
attained by a eomparizon of type specimens,

19, AFTAERGIURAGMIUM IEREGULARE sp. now. Flate 1, fg. 0.

Uvediis hypoohylliz, svhepideemalibigsg, minotis, G1-0.3 mm
dinm.; paraplyzibus periphovicis, bronneds, T o dizm., moem-
brana erassa; urediosporis oboveidels vel renifwrmis, [9-26 x
ah-ad o, mombrana 1.5-2 w er vel wil apice 5-5 u, vinnamoeneo-
brurmeis, echinulatis, poris germ. 4, aequaterinlibns,  Telits non
vizis: te[h}sporis ex eellubis 4 compositis, oftongis vel variabilis,

A-N0 % BB-32 ug memnbrana L3 s oo, castauneo-Brunnes, acoleds
subbivalinis usque G = lodwsis obsills; pedieells byalino, sporam
aenuanta vel breviore.

On Strongmedon puleher C0 B, Rob., Mixpaxao, Thermal
Springs, Mpant Apa, May 31, 1924, Dlenena 2432,

Asitde from inhaliline anolher genus of hosts this zpecies
differs markedly from any previously described in this genos in
the arvangemond of ihe eells in the teliospores, the simelicily
of the spines, and the large urediospores.  The urediospores arc
characleristic of the genos in that ther are radially asymetrical,
being: reniform or “mitlen-shaped'” in ene plene and oboevelid In
the olher.

The species 18 further inteveslting in that the teliozpores ap-
proach more nearly thoae of Hepalephrepmizon In the aveange-
ment of the eells and the simple natuee of the spines than any
previously known,

£% T"REDL DERRIBIMOLA &p. ned- Flate 2, Eg. b.

Tirediiz hypophyiliz, minndis, 100-150 » diam., brunneis; para-
phesibus periphecieis, compactivsentis, hyulinis, wbique tenoe
tunicatis: urediosporis reniformis vel obovoidelis, 15-22 x 2526
g membraia 13y er., cinpamomey, echinalala, poris germ, 1,
supor-aegreatorialibus,

1. eit. 162,
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On Derris sp., Minnawan, Davao Provinees, Todava, Aount
Apo, June 16, 1024, Clentens 1915 (type) ; June 18, 1924, Clontens
2002, lLuzoN, Benguet Subprovines, Mount Pulog and vicinity,
February 24 to 27, 1825, Clemens 5137,

This spocies differs from other rusts on Derrds In having ure-
diospores with only one gorm pore. The pore is lacuted on the
coneave side near the upex at the widest parl of the spore. The
spores are eadially asymetrical. obovaid with the pore in face
view hol “milten-shaped™ with e pore in side wiew.

From the prevliar shape of the spores il seems probable that
the zpoeies belongs Lo Splacroplirogmivm ov possibly fapalo-
aHLr g LT .

31, BAYERELIA ULFMEXSAE Syd. Plat= i, fig. B

On Alhizzie proeere (Roxb) Henth, dxpaxao, Colubalo
Provinee, mnoar Saub, June 22, 1020, Clemens 19550 LIi7oN,
Panrasinan Provines, Rozales and vicinity, Felirvary 1 io 14,
1925, Cleaiang A006: Abra Provioce, near Bangued, Februars
3, 1922, Clewmens &1, On Alzzin sapovarie (Lour,) Bl, Inzon,
Wueva Viecaya Provines, Bambone, Januaey 23, 19284 Clemeys
5, M.

7. RAVESNELIA LABYIOMES 2p. ey Plole € Gz 4

(Mrediiz amphigeniz vel eaglicolis, subepidermsalibus; paraphr-
sibus elavatis, 15-20 x 40-50 u, membrana 3-o o or., aureo-
Lrunnes; urediosperiz giobozis vel cllipacideis, Ia-18 1 18-20 u;
membrana LG poer., pallide flavida, cchinnlata, poris geom. olb-
seuris. 1012, sparzia. Telils eauwlieolis, 2-7 mm loapgis, atro-
brunneis: capitnlis  teliospovaram  leviter convexizs, ohzcurs
castanen-brumneds, levilbwos, G0-100 ; dizm., ex sporis 3-7 in
omni directione compositis, sporis sinpulis uniccellularibos . memn-
brana 2-8.5 p er., ad splecm 57 ) evstlidiis eapilufe wipressis,
ecdern numero gua sporia stupnlis; pedicells hyaling, crasso.

O Fedigefere wigrezceny Kure, Luzow, Beapnet Subprovinee,
below Camp 42, February 27, 1923, Cleneus 5372

Thiz zpeeies is similar 1o £, feeciz DL and TL, but diffors in
the canliceloos habif of the lelia, in having 1-celled teliosporcs,
and in ihe smaller size of hoth the urediospores and ihe para-
phises,

9. TAVENELTA INUIGOFFERAE Tranz. .
. On fudigefera zollingerigne Mig, LuzoN, Benguctk Subprov-
mce, beiow Camp 42, February 24 to 27, 1925, (lomens 4075,
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81, RAVENELIA YENUSTULA Syd. Flate I, fir, 2,
On Argelg pamte (1.0 Willd, Luzon, Bulueanr Provinere,
Sunla Maria, November, 1821, Clemens 53545, 43040,

£3. RAVENTLIA ORXATA Syd. Tlate 1. Gp. 6.

On Abres precederivrs 1o, MINDANAD, Famboangs Province,
Zamboanes. Mar 20, 1924, Cleweny 4028, LUznx, Pangasinan
Provinee, Rosales and vieinity, February 1 fo 14, 1925, Clewiens
aRio,

EBE, SEPUMDLA CLEMENSIAL »p. nov. Thie L Gz 1.

Urediis amphipenis, subepidermalibus, minntis, castaneo-bran-
nels; paraphysibus periphericds, elavalis, infrorsum curvatis,
10-12 p diam., membrana 3 w or., ad apicem §-10 yu, cosfaneo-
brumnea; urcdiosperis oblongis, 10-16 x 24-30 w: membeana
2 u er., ad apieem 85 p, cinmamomes-brunnes, echinulata, poris
gormm, 4, acquatorialibus.  Telits amphigenis, subepidermalilbus,
sine paraphyses, capilulis feliosporarom ex sporis 35, pleram-
gque 4, composilis; mombrana 2 » cr., ad apicem 34 @, flavida
vel pallide cinnamomed, evibus: eystidiis pendulis, globoals,
plevumygun 2, rarius 30 pedicello, hyaling, brevi.

On Aeacie pidlippinerem Benth,, LUZoN, Cagayan Provincs,
Tugeegario, Docomber 29, 1923, Clemeps 1737

This epecies is copeciallyr interesling becanse of the simplicity
of the teliospore hesds., These licads are usoally composed of
four eells with enly twe cysis Borne on a simple pedicel. None
were scen in whicll the nuinber of cysty eouated the number of
spores,  Spicanle qeadrifide Mains s the only other species im
the goenua.

&, FOARGESHRA CROTALAHTAE {Iei) Arth,

On Creddlerin aifbide Heyne, Luzow, Fangasinan Provinee,
Lingayen, November 25, 1923, Clemouy 1850,

5, FEAKOBZORA TACUTREIED Spd,

On Prelgredizos crosws (LY Urban, Luzoh. Manila, Cemen-
terio del Norie, Septembaer 18, 1823, Clomens 2 w1,
g%, PEAKDPSONA METEQMIAE Arth.

On Desmadivge dagydalam Mig, Mispaxao, Bavas Provines,
Todava, Mounl Apo, June 12, 1024, Clemens 2973, On Desmn-
v exiflorum DC., Lvzox, Noeva Vieeaya Provinee, Bamban:e,
January 21, 1824, Clemens 1707,

There appears Lo be little justification for considering that
Irreds desmodd-pulehell] Byd. is distinet from fhis species.
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33, FEAKGPEORA YVIGWAE (Drost Arth. .
On Puereric pulcherrine Merr, Minpani0, Davag Provinee,
Todaya, Mount Apo, May, 18984, Clemens 2022,

LT L-':E:ED-D DUNRARIAE =p- mo¥.

Urcdiis hypophyliiz, minulis, subepidermalibus; paraphysibus
periphericis, hypholdeis, hyalinis, ubigue fenue tuniealis; ure-
dicsporis cllipsoideis, 18-23 x 25-31 »; memhbrana L5 g cr,
echinulala, pallide flavida, povis germ. obgearis (3, acquelovi
alibs ¥y,

On Dunharie £ eoturdifolic {Loue.} MMerv, L1zox, Cagavun
Provines, near Aparei, January 9, 18245, Clomens 1874,

92, UREDD EUBNIGRA rp. . Ilate 2, S 4

TIrediis hypophyllis, subepidermalibus, singubiz In maculis atro-
branneis; paraphesibus periphericis, copiosizsimis, hyphoidais,
4-9 p diam., hyalinis, wbique tenue tueicatis; uredivsperis ellip-
soiders, 18-20 x 26-32 : membrana 1.5-2 p er, echinulata,
Ravidx, poris germ. obscovis A, sequatorialibus?y.

On Boexkinie Cuomdemivng (Benth.) Ir, Vilk, JDixpaNay, Zan-
boangn Provinee, Zamboanoa, May 20, 1824, Clemers J0238,

The sori are desp-sealed willl abundant, thin-walled para-
physeys direcled fowards s cenbral porelike oriffes. We have
found no other rast on Hawhinie with aueh parapbyses,

#1, UREDD TERAMNIICOLA ap. nov,

Urediiz hypophyllis, subopidermalibus: paraphysibus peri-
phericis paucis pracditia, kyralinis, ubigoe lenue tanicatis; ure-
‘diosporis ellipsgideis, 18-22 x EG-32 p; membrang 1.5 @ ok,
minute cchinulata, pallide Navidu: poris werm. ohszeuris (aequas-
torialibua Ty

On Teramans lebialis {L.1.) Bpreng., Luzew, Tarclae Provinee,
Gerona, January, 1925, Clemens 385¢: Benguel Subprovinee,
Adouay, February 24, 1925, Clomens 4997,

This specics differs from L7, feremni Mayor in having para-
physes and larger spores.

M. UREDG SOUOTRAE Srd,
On Cresia oveidentalis 1., Luzow, Cagavan Provinee, Tugie-
garag, December 29, 1928 Mlemens 1748,
O S1IMARVEACESS
03 RLENRXEOLA UARRISONIAE {Sxd} eomb. hor, THlate 3, Pgp. 2.
Ivedo hawrigerice Sy, Ann, Mye 28 19 4us,

. On Hurrisonia perforata (Eles.) Movr., Luzoy, Tarvlac Prov-
nce, Tarlac, December, 1924, Clomens 4597 Pungasinan Prov-
ince, Rozales and vicinity, February 1 to 14, 1925, Clemens 5911,
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Telia hypophzllous, small; telinspores produccd in chains of
five to fen cells, the {ndividual speres cuboidal, 10 to 15 p; wall
coloviess, 1 1o 1.3 2 thick, smooth,

The charaeleristically irrepular or lobed urediosnores have
been pointed ool by Srdow * as distinetive of the species,

Conlusion exists relative to the species which shoold be ine
cluded in Kuehueole, Dietel * has inclutded only those spories
which inhabit iie rosseeons sencra Frbis and fPose and has
placed other similay speeies in Coralelivm® Althourh judgment
can be enly lenlative until o thorouch study hag been made of
1l two geners, it scema to {he writers that THetel's tveatment
obacires relationships.

Tu iypieal specivs of Ceroteliunt the wredicspores are unpg-
mented or nearty so and have illdefined, seallered pores. The
wredigsporoes of Kwechieola, an the other hand, are pigmented
and have a few eqgualorial pores. A morc complele knowledge
of lfe eyeles will be nceessary to 2 sofution of the problem.

oM GUTTIFER/E

og. LEEDD JRATUXYLDNIE rp, Anv.

Uredils subepidermalibus, by paphyllis, minatis, brunneis; ure-
divsporis globoideis vel ellipsoideds, 10-20 = 20)-26 »; membrana
1.5 w ¢r., ad apicem B3 1 or, ciinamemes-Lrinnes, echinulata,
poris germ. 4, acuatorialibus,

On Craforidon cechinehinense (Lour) BlL, Luzox, Cagayan
Provinee, near Aparri, January 9, 1924, Clewerns 2.0,

0N BURSERACEE
7, SRIERHEA CANARIL Racih.

On Cenerivm bezenicum &, Gray, LUzox, Nueva Vizeaya Prov-
inee, Bambang, January, 1924, Clemtens 1720, On Cownariem
willasum?, LUso¥, Pangasinan Province, Resales and vicinity,
February 1 to 14, 1925, Clemens 815,

QX BUPHORBIACERS

15, CROSSOPSONA SATTADAE (5rd) comb. nur. Flale d, fig. 1.
Cromarfium sawadee Sy, Ann. Mys, 12 (1914} 10

On Glechidion Ma:r}i{!ii . B Rob., LozoN, Benproel Subprovs
ince, Mount Santo Temas, Febroary, 192h, Cleaens 5321, On

* Lac. ¢k
'Eagler and Prantl, Mt P 6 (1028) 60
'O, it B,
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Glackidivg sp., TUzZoN, Zambales IProvinee, Qlongapo, Marveh,
1924, Clemeirs 1750,

Pvenia and aecia are present on both cotlactions and lelia also
on 175940, The telin may arise alone or from old secial ielee-
tions, A deseripiion of Lhe pyenin and aecia follows.

Pyenia cpiphylows, subenticular, crustlile.  dcein maiply In-
pophvitous, on hypertvephied spots 3 (o I0 mm in diameter,
located deep within the lisswe of the hosl, without peridinm,
apenine irregularly s aeciospores cllipaoid or oval, ofton nareowod
nhove, 35 10 21 by 24 o 30 u; wall 1.5 p thiek avslightly thicker
above, colorless, echinulnte, pores abscure but seemingly equato-
rial.

Weo transfer 1his species to Crossopsere in the bolief (hat
ils relationship is wilh that genus rathor than with Croner! fiu.
Accia have nol previousty been reporied for the govus and Lhis
speches 1s wnique in lacking grodin.  The echinulale asciczpores
are distinctive amd deejdodly dilferent from the known acreio-
snores of Orerertinm,
$4. CROGHOPSORA ANTIVESMARKNIOICAE (Rne) comb, ner

{hvedn ordtidesmnr-dinfene Bac, Paras, Alpon and Filae Juvis 2 BT
X
Crameretinm antideeinie-disdere Svo., Anne Myeo 14 {10063 230

On Antidesan gheseembelly, Guertn, LUzoN, June 1923, Cle-

Micis @ 0.0 Pangasinoan Provines, Rosales and vicinity, IPebruary
1 to 14, 1025, Clesiens 80416,
‘ The peripheral puraphyses present in the uredia in this species
are fypical of those foumd in other apecies of the gonus. The
urcdicspores are alse pigmenicd and the pores ndistinet hot
apparently equptorial,

108, PHAHOPSOPRAE T'HYLLANTITE Thim,

On Piflanthus benguetonsis C. B. Rob., Luzoy, Benguct Sub-
rrovinee, Baguio, Vebroary, 1925, Clontens 5522, On Pleallrn-
thie wfrari L., LUTON, Cagavan Provines, Solana, January 2,
1924, Clesmens 1746 Bulaean Provinee, Santa Maria, November
1924, Clemerns L3605, .

10l HEBAKIA B3RIDELTAE 1kpard.] Triet.

{m ,Ln::TﬂIr';..r glnbirifolic (Muoell-Arg) Merr., Luzox, Pangasi-
nan Province, Rosales and vieinily, Fohruary 1 to 14, 1025,
Clemens 5913, 5015y,

11, BUDAKILA GLOCTILDC (S5rd.) D3ed,

Dn_ Glochidiun pridioides . R, Robn., LUZON, Nueva Vizesya
Provinee, Bambany, January 21, 1824, Clemens 1715, On Cla-
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ehidion sp., LUZON, Cagayvan Provines, near Callan Caves, De-
combor 31, 1923, Clomens T745,

101, BAVEXELIA EREYMSIAE Brd, ¥

On Breeyale rhamavides (Relz.) 3Muoell-Are, Luzod, Rizal
Provinee, Bosobnsn, Fobruary 31, 1924, Clewens 17020 Bulacan
Troviners, Sanla Mavia, November, 1824, Clewens 48620 Tarlac
Provinee, Gerona, January, 1925, Cletens $053.

104, MASSEEELLA FLUEMGEAR Srd, Plafe 4 Gge Z and X

On Fliggee' virozn (Roxh.) Baill, Luzox, Renguet Subprov.
ince, Adouay, Fehroary 24, 1925, (lemens 4302, 087,

As pullished by Sydow ™ the telisspores of this species ave
smooth. Careful study, however, proves that they are finely
and Isieitudinally strialte {see Tlate 4, fg. 2.

05, ESNNOFIYLLTM EMASCULATIN a0 nar.

Pyeniis nolliz,  Teliis aecidicideis, hypophyllis, grepariis, ma-
suliz orhieularibus usque 4 mm diam. insidentia; collulis peridit
laxi conjunetis, oblongis vel euboideis, 12-15 x 1520 p, paricie
exloriord 3-5 u er, leve, inferiore 2 2 er., verrneose; teliosporis
unicellularis, elobosis, 12-15 x 15-18 p; episporio L6 p cr.,
hvalino, minnle verruculoso sed apparenter levibus,

On Brewwin rhamuoides (Retz,) Muell-Argr, Mixbaxan, Zom-
boanga, May 20, 1924, Clemens (8140,

The absence of pyenia and the smooth or perhaps minutely
verrucose spores characterize this species, which seems closely
related to Aeeidinm alcherncre Sace, We have not seen ger'-
minating spores amd therefore the assignment of the apecies to
Endephyifum can be only lentative.

pof. CEROTELIIA ALIENSLUM (srd. and Fail) Arih.
On Spendies photete (L) Kure, LuzoN, Cugayan Provinee,
Solang, January 2, 1924, Clemens &, 1.
ON CORTARTACKE
167, PUICCINTASTRTM CONRTATIIAE DEet.

On Coriarin itermedie Mals., Lozon, Benguet Subprovinge,
Bagnipe, Mount Santo Tomas, February 19, 1925, (lemiens $968;
Mount Pulog, below Camp 42, Felbruary 24, 1025, Clemens 5081,

*Ana, Aye 2 {1233) 424,
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O CELASTRACE®R
1068, URER) CELASTRI ap. norw

Flrediis hypophyllis vel rarius amphigenis, subepidermalibns,
brenneis: uredicsporis oboveideis vel ellipsoideis, 282-27 x 3834
u; membrana 1.5-2.3 u ¢r., cipnamomeo-brunnes, valde echinu-
latu; poris gorm. 5-7, sparsis.

O Celzetrus penicmieius Willd., Luzow, Nueva Vireaya Prov-
ince, Bambane, January 21 to 25, 1924, Clemens 1602,

ON HIPIOTRATACESE
I, CATOMA DEVIXEN Sxd [

On Salecip phflippiacrzis Merr, Luzox, Tavlue Provinee, §.a
Paz, Decemboer, 1924, Clewmens 4354, On Selacie privoides DO,
Earzon, Zamboles Province, Iba, FPebruary 27, IBE4, {lomens
1rze.

0N BALSAMINALER
1M, PUCCTSIA ARGENTATA {5chulte) Wink

One Fmipedions Hoerpesi TR 1L, LUzon, Beoguol Subprovinee,
Campz 30 fo 42, Februory, 1925, Clemeas 5747, On Jmpaticns
HMurfeei 11k, 1., ATinpaman, Todsya, Mount Apo, day 27, 10924,
Clemgng 1081, g

0 SABIANCEE

I POAROPS0RA MELIOSMAL Kursne,
Cir Melinzma mudtifore Mage, LUzor, Benruet Subprovipon,
Mount Puloy, February 1925, Clemrens b, 2.

& RHAMMACE T
VI PTOCINIA GOTANIAR-TILIAKFOLIAK S,
Un Gorenie flicefolic Lan., Luzon, Bulacan Provinee, Santa
Muwix, November, 1524, Clemens L8357,

ON VITACEE
I3 FHYSOTELLA %I115 (Thgm,b Arth.

On Cissas aimpler Bleo, LuzoN, Pangasinen Provinee, dount
Bulangao, Rosales snd vieinity, Febraary 1 to 14, 1925, Glenens
S01F,
1H. PTHALOFSGRA AMPELOFSITHS Diet. mod Syd.

On Ampelopsiy heteraphyifa {Thany %ieb, and Zuee,, LUZON,
Nbeva Vizeaya Province, Bambang, Janwary 21, 1924, (lemens
£, M.

ON MALVACER
115 CRIMTELILM DESMIL AT 0. wnd Er.) Arih,

On Gosappium ? brasitionsis, MINDAKAD, Davao Province, To-

thaya, Mount Apo, May, 1924, Clemens 658,
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o TiLIACET
6. HAYVEMNELIA ATRIDTS Syd,

O Grewin erfocarpa Jusz, Luzos, Nueva Vizeara Province,
Eambung, Janunry 21, 1924, Clmrens s w. On Grewin suedti-
Aore Juss, Luzon, Cagayan Provinee, Selara, Fanuary 2, 1924,
Clamens $4715.

1b7. LREDD COLDMUETAT s muv. Tlate 3, Ag. 5

Uredils hapoephyllis, salbepidecmalibuz;  parvaphyaibos peri-
phericis, a-¥ p dium., ud apicein attenuvaiis, membrana 1w ecr,
hyaling; wredinsporiz cllipseideis, 16-20 x 22-20 p, membrana
1-1.5 p cr., pallide flavida vel hraling, ounute echinnlata, pocis
Eorm. obscilris,

Omn Colenehin serrgtifolie {Cav.)y DO, LugoN, Tarlae Provinoe,
La Faz, Theeember 10, 1924, Clemons 002,

The sori in this species are rather desp-zeafed and in gross
appearance are much like thoze of Uredo Drefreae Speg., but differ
in having pointed paraphyses and smaller spores.

QN ERICACER

115 CRRVEQMYXA METELID Srd.

0N Bhododendro sebzeasle Rendle, Luzon, Benguet Sebprov-
ince, Mount Santo Tomas, February 18, 1823, Clemens {966,
4068 dount Pulay, February 25, 1924, Clemens 5627

N DLEAVUEA
18, THOMYCES HOBSORD Yiee.

O Soesmatimem eordenfam (Bloe)) Walp., LU20W, Benrguct Sth—
provinee, Adouay, Fehruary 24 to 2V, 1923, Clemens L0807, 302451,
On Josmdwwm popredifolinm Blume, Luzow, Denguet Subprov-
inee, Adonay, February 27, 1920, Clemens $025.

O TEIYMELEAMLEE
170, MELAMUS0A YOSHINAGAL By Henn,

On Wikstroemia orndg ey, Hinpanad, Todaya, Meunt Apo,
June 18, 1924, Clomrens 20630 LUBGN, Farlac Provinge, Tarlac,
Decergher, 1824, Clemens 4807, (Sve also Phelerin under 121,
next following.}

O APOCY NACED
171, ACKOTELLEM ICHXOCARPL Spd, Flaie 8, Bz L

On fehaocerpns ovatifolize A, DC., LUZ0X, Cagayan Provinee,
Splana, January 2, 1824, Clemens 1828 Tarlae Provinee, Pani-
aui, Jastuary, 1925, Clemens 968, Mmpaxan, Davas Province,
Mount Apo, Todaya, June 15, 1824, Clewens 2058, May 20,
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1924, Clemens 2059, On Phelerie sp. (Thymeleaces) Luzos,
Benguet Subprovinee, Mound Palog and vicinily, February 21 1o
ar 1825, Clemens 5026 On Trackelosperaiwm Vanoverbornhii
More, Luzoyn, Nueva Vizeaya Provinee, Iambang, January 234,
1924, Clemens £708, On 9 Graesese sp. (Asclepiadacee), Lu-
w04, [eabele Provinee, Echaoue, Decomber 20, 1928, Clomens
I73T

The hosts are lisled here as they appear on the labels, but it
is not improbable that all are fofisaearpis, Thare is no cause
for gquestioning the identity of ihe vost, whether ar nol the hosts
are all of a single reua,

Superficially 1he tefiz of fhis genus are slrikingly Lke thoze
of deravelia, but the munner of serminelion by an inlernal ba-
sidium dizslingoizlies the renos 2harply from Merovalia.  Excopt
{for the absence of a gelatinous matrix the tolia alse rescmble
romewlial Lhose of the venus Goplews, which likewise develops
an internal busidiam. Urediesprores may occur in fadividual
sl o Llermingled wilh the telicepores.

The genus js interesting but cerfainly has no relationship with
Celeasparfist, although Sydow ® named it as a gevas of the Coleo-
gporiacear. The development of an internal basidium has evi-
dently gocorred at seveval widely separated places in the arder
Uredinales and can no Jonger he given major importance as o
Tamily characteriatic. '

122, CROGSCAIPSHEAL AGANDSGMAF byd.

On Agenessre welufing A, DC., Lurzon, Nueva Viecaya Prov-

inge, Bambang, Janoary 21, 1924, Clemens 2. A,

125 IEMILETA WRIGUTIAE Rac.
On Wrightia daniti (Blee.} Merr., MINDANAD, Zambounga,

May 20, 1024, Clomens 917 LUs0x, Pungasinan Provines, Ro-

sales and vieinity, Felbouary © lo 14, 1925, Clemens 55:40,

L3 PHOUINIA ENOLERTARA P, Oeon.

On Taberiaematona pornducaqut Toir., Luzon, Tarlae Drov-
inee, Tarlac, Tleceraler, 1924, Clemeny (504, Paniqui, January
1825, Clemens $962; Gerona, January, 1925, Clewmceng L0022, On
Tebornacmonttie sp., Luzox, Panpasinan Provinee, Mount
Balungag, Rusales and vieinity, February 1 fo 14, 1925, Olemens
S81

Aeviz are present in 45%% and 5952 and probabiy represent
the aecial stage of this species. A deseription foliows.

"Ann, Mye 25 (132F) 430,
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Pyenia not seen, perhaps nol Lormed,  Aecia amphizenolis and
canficolous, causing extenszive hyperlrophy and distortion, deep-
seated, Iarge, ovange-vetow when {resh, wilh ne peridinm but
with a dense laver of hyvphm and collapsed hest-tigsue, accio-
spores plobaid, cllipsoid or oblong, 21 1o 27 by 28 10 40 p; wall
3 lo 5 » thick, hyuling or pale yellowish, closely and coarsely
VOrTUEOEE,
£75. ABCIDILM LABUIRENSE Sxd,

On Teberagomonfars 5p., LUARN, Nueva Wiseaya Provinee,
Lambang, January 23, 1924, Clemens & 0

This collection is frapmentary, bl the rust is apparent!y this
speeies, judping from the apical thickening of the walls of the

ABCIOSPOLLS,
ON GENTIANACET

136, COTROIPGHINIA EXACI Srd.

On Feoonm elaronivfides Griseb, Luzow, Capayaon Provinee,
Tuglegparao, January 14, 1924, Clemens 5w

p ON CORVOLYULACE-E

I*t. ARCINICM KAaRNBEACHII I Henn.

O Fpomees sp.. MINDANAOQ, Davaos Provinee, Daren, June 21,
1924, Clemens 2081, On Lepsteprow obscerum (Bleo) Merr,
Luzok, Cagayan Provinee, Tuguegarvan, Degember 20, 1923,
Clemtens 1820, On Merrewio pmibellafa Hall, £, MiNpawao,
Thavao Provinee, Daron, May, 1924, Clemens 492870 On Morre-
i s=p. (or fpameea s}, Luezox, AManila, Seplember, 1993,
Clemeny & 0,

0% VEHRBRENACKET

17:. PUCCINIA FREBIA Sid.

On Cleradendvan miimabassac T, and B, Lurox, Manila, near
San Feancizeo Chorch, Oetober 89, 1923, Clemicns 1603,

122, PUCCINIASTROM CLEMENSIAE sp, nov. lute 3, Ry 6

Uredils hkypophyllis, minutis,; cellulis peridii cuboideis, mem-
brana 3 = er., hyvalina urediosporis ellipsoiders, 18-16 & 18-21 4
membrana 1-1.35 w er., hyalina, minute echinulata, poris gorm.
ohecuris,  Teliis ignolis,

Om Vitexw negunde L., LuzoN, Pangasinan Provines, Rozales
and vicinily, February 1 to 1d, 1820, Clemens 3924 (Lype), £023;
Nueva Vizeaya Provinee, Bambang, Junuary 21, 1924, Clomens
Frd iR
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This species is dedicated to Mrs. Mary Btrong Clemens, a dis-
criminating collector, whose name cannot be too often azsociated
with the Uredinales of the Philipping Tslands.

110, CROSIDPEORA PREMNAE (Peich] 3wd,

On Promag nwnsease Bleo, Luzox, Janita, Cemenferio del
Norte, Oetober U, 1923, Mlemens 1604, On Premaua sp., Luzosy,
Ezabela Provinee, Twnaaini, Decomber $5, 1983, Clenions 1820
Cagayan Provinee, Ceilas Caves, Januwary 14, 1924, Clemens 5. 0.

13]. URETHY CALLICARTFAE Teich.
'

Gn Collicarpa ferniosnns Rolle, Luzow, Isabely o Nusva Viz-
tava Province, Iligan, January 15 to 19, 19437 Clemens 5 w0
Tarlac Province, Gerona, Januvary, 1925, Clemens 955, 5935n.
On Callicarpn sp., LUZON, Benguet Saliprovinee, below Camp 492,
Fabriary 24, 1925, Clemons 5029,

This interesting speeies probably belongs in the ponus Cewg-
zopsurd near O prosace which also has similar urediospores
and seplate paraphyses differing only in minor details.

UM LABIATE.E
12 COEEQIPORITM PLECTRASTII Doeel.

1

On Pleetvantiins diffusis Merr, TozoN, Benguet Subprovines,
Mount Pulop, February 24, 1923, Clemens 5142; Mount Santo
Tomas, Febroavy 15, 1925, l’i‘lcmwrs F220 - Baguio, Febroary,
1923, Clewmens S530a. )

._..1::. PUCCINIA PLELTRANTHELLA sp. nor. Plole L F A

Preatis fenotis,  Acciis of urediis nultis, Teliis hypophylliz,
i maculis deformantibus profunde imeersis; teliosporiz oblon-
Eis vel elavatis, 14-17 % 3350 ki membrand 1.5 u or., ad apicem
2-3 y, hyalina vel pallide flavida, levibus, slatim oerminantes,
pedicelle fealine, brevi, frapili.

On Pleetrantius or Coleus sp., MiNDANAD, Thermal Springs,
Mouml Apn, May 31, 1924, Clemens 2030,

Thiz specics (s similar to P, plectranths Thiim, but diifers in
being mieroeyelic and having teliospores with a muech thinner
apical wall and nn nlmost total absence of color,  The telia occur

on smaull hypertrophied spols and are sunken in amail pockets
ol the hoest tizsus.

L PUCCIRIA HYPTIDIS (M. A, Corl] Tre. wnd Eazle.

On Huptis apicigern Lan., MinpaNAD, Davay Provines, Daron,
May, 1924, Clemens 45323,
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11 PUNCINIA TDILECTA Spd.
On Gomplinstesws philippinerse Bontle, MiNpanas, Mount
Apo, Thevmal Springs, Mar 31, 1924, Olemans 2028,

_ 0N ACANTEHACEMR .
6. PIULTINIA RUELLIAE (- nnd B Lagech,
O Bwellio repers Lo, Tozew, [Manpasinan Provinee, Rozales
and viciniiy, February 1 to 14, 1925, Olomens 5007
5. FICCINIA THWAITESH B ond Br

On Jusbicie genderyssq Burm, £, Mixpamao, Zambonora, Moy
20, 1924, Clemens 4239,

LA BNCCINGY, BEMIGRAPHAME ap. ner. Tlate & Eg, 4,

Preniis ignolis,  Aeciis ot urediis nullis.  Teliis hypophrllis,
subepidermasbibas, minetis, in maeuts 2-8 mm disg, insidenti-
bus; teliosporis oblengis, medio constriciis. 18-23 x 3280 u;
membieana 2 pocr,, ad apicem 3-5 g pallide coslaneo-brunnea,
levibus, statim perminantes; pedicalle hyalino, ]Jermstenh, L]0
ram aedaaate,

Cn Hemigraphiz sp, MINDAYAS, Mount Apo, betc-w Todaya,
Moy 26, 3924, Clewiens 1078,
179, UREDD AYi:EOPHILAE Syd

On Hypropldle phlvmoides Neos, Luzoy, Manila, Cementerio
de] Norte, Febroziy 14, 1924, Cfronons I70L.

1i0. AECIRIUM THURGERGIARE-FRAGRANTIS Srd,

On Phaabergin fragromns Roxb, AINpawan, Zamboanea Prov-
nee, Zamboangs, May 20, 1924, Clewmicas S018. .
1. AECIDINST MAXILENSE np. nov.

Pyreniis hypophyllis, subepidermalibas. Aecliz hypophyllis,
per totam folil superficiem sccupantibog; cellalis peridiis firme
comjunelis, 15-18 « 2885 u, pariete interiore verrweoso, 46 p
cr., extertore levi, 2-24 o er.; aecciosporis oblengis wob ellip-
spcdeis, 1R-26 x #[I-51 p: memhbrang 2-2.5 p er., lwaling, dense
minuteque vorruenloag,

On ffygrophile phfomeddes Nees, Luzon, Alanilz, Ceomenterio
del Norle, Febroary 14, 1929, Clomens F507a. On Hygrophdda
ap. (phlomoides?), Luzon, Pangasinan Urovinee, Rosales and
vicinity, Februzry 1 1o 14, 1920, Clemans 87 (type).

Prenja do wot scem always {o accompany lhe aecia or the
aacin completely displaee then,  Pyenia lTkewize oconr on leaves
where there are o suecin.  Ewven in the normal appearing pyenia
g pFENIDEROFESE wWeks 586N,

FEpE—t
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ON RURIACER

14, COLEOSTORILM KNOXIAE Spd.
On Kunorie corpmbozae Willd, LuzoN, Pangasinan Provines,
1ngoyen, November, 1823, Slemens 1800,

143, HEMILEIA CANTHIT B, wmd Dr.

On PMleetraidn wedupenderiz (Cav) Vid., Luzon, Pangasinan
Provinee, Bosales and vieinily, Febrwary 1 to 14, 1925, Clomens
SHER.

140 BEMILE A WASTATRIX 15 and Hr_
On Coffer arabive L., Minpaxan, Zamboanga Yrovines, Zam-
boatea, May 20, 1924, Clenons 4084,

165, PLCCINIA CEOPHILAY Raelk
On Geopliilfe herbneer (Juco.) Kuotze, MINDANAo, Davan Prov-
inee, Mount Ape, Toedaya, 1924, Cleweeng 20682,

148, UREDD PEYCHMOTRIICOLA P Hemn.
On Faychotrie lezovicnsizs (Cham. and Schiect.} F, Vill, Lu-
#0M, Cagayan Provinee, Aparri, January 8, 1924, Clemens 1882,

14T, UHEM] TARIANTUI Srxd.
On Lasienthus {oshivel Mats, BMINDANAO, Davao Provines,
belew Mounl Apo, Todaya, May, 1924, Clenens 2057

Ll ARCINIUN PARTERIAE Dicl.

On Pacderie foetide L., LU%ON, Cagayan Provinee, Callao
Caves, December 31, 1923, Clemens 1825: Benguet Bubprovines,
Adonay, Februeary 24, 1923, Clomons 58986,

lli’.. AECTUIGA PFLAVIDT'M 14, and Hr.

Qo Paretla fwdice Lo, MIixnanag, Davao Frovinee, Mouut Apn,
helow Todaya, May 26 to 27, 1924, Clemens 1975,

124. AKCHUMLAE TFAPSIEE ap. por,

Pyenifs ramieclis vel Iolifeslis, subeuliculayibus, lentieularis,
rufo-bronneis, zine paraphrsibus.  Acojis ramieolis vl foliicolis,
mat:‘;'!uem deformantibos, densiuscolp dispersis, profunde im-
mersds; cellubiz pevidii laxisscule conjunctis, 10-14 x 1624 By
]mt‘_lelﬂ exteviore levi, 2 o cr., interiore verrneose, -1 w oer.;
secioaporis globosis, 15-18 x 19219 ¢, memtbrana 1-1.5 .p:. ér.,
paflide davida vel sublaling, minntissime verritessa-coinulint,
. On Plecironia Mabcsae Elm., 1.Uzon, Bulacan Provinee Angat
November 3, 1024, Clemaons 47345, : J

Thrs‘ species has much the habit of Aecidinm profizem Syd,
on Weightin i also agrees quite elosely with the deseription
of A. hedyotidis Syd. on Hedyotis, a rubincesus genus,  The
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pasition of the pyrenia is net given for the latter specics. It is
interesting that both Wrishtia and Plectronia also serve as hosis
for apecies of Honrilein, bat there is no olher evidancs to indicate
that these aecia Lbelong in the §ife cycle of (hose species, '

M CAMPANULACEAS
151, COLEQSFORLC Y CAMPANCLAE (Fers) Lir

On Waklenhorgfe Divaleis Merr,, LUzON, Benpuet Subprovinee,
Mount Pulog, Febouary 23, 1925, Clenens 4808,

. 0N CUCUREITACEE
152 PUCCINIA MELOTHARITCOLA Srd.

Cn Melothria sucranate (Bl) Cogn., L1:Zow, Benguset Sub-
provinee, between Camp 30 and Bapuie, Febrosry, 1925, Clettens
5144 Mounl Sanle Toraas, Febrtary I9, 1923, Cleseens 5882,

Pycnia and uredindid aeciza are present en belh specimens, in
addition to uredia and telia. A description follows.

Pyenia amphigenous, subepidermal.  Acecia amphigenods, sub-
gpidermal, in & small cirele about the pyenia, wedinoid, cin-
namon-brown; aeciospoves resembling uredicgpores, ellipsoid or
globoid, 24 to 31 by 29 to 37 1 wall 1.5 p thick, clnnamon-brown,
sharply echinulate, peres 2, opposite and superequatorial.

O COMPOSITE

153, IrROMYCES BEIRENTICALA (P Iennt .Ml.h.

On Bidens pilosn 1., BIINDANAG, Mount Apo, Todaya, May 30,
1924, Clemeng 2018, Luzown, Benguet Subprovinee, Adouay,
February, 1925, Clemens 5019, 5146, Mounl Santo Tomas,:
Fehruary 19, 1925, Clemens 5529,

154, CRINIYCES WEDLELIAY PF. Henn.

O Wedelin biffora (L) DG, Mixpanao, Cotabate Provines,
Petassos, June 22 and 23, 1924, Clewmens 1964, Davao Provines,
Lelow Todaya, June 18 to 20, 1024, Clemens 2060,

Only pyeniz and uredinoid aecia are present on these speci.
e, Sydow ? poloted out that these uredinedd decia are the
Torm deseribed as Uredo sercivede S, chavacterized Ly apores
which have a single germ pooe.

155, PUCTINIA MILLEFOLIT Fexl.

O Artenusia copilferiz Thunb., Ta:208, Benpuat Subprovioce,
below Adeuay, February 24 to 27, 1925, Clemcns 5090,

Uredo aricuiisiue-juporict Dhet. is also present on this speci-
men.

AN Mye 15 (1917) 172



484 The FPhilippine Jowrnal of Seirmes 155

158, FLLUATISNIA CIRSN Lakeh.

O e Mepotiiease 3leve, Luzow, Benpuct SolLpravines,
Mount Pulog and vieirily, Foebenary 24 1o 27, 1823, Clowedas
5187, af47a; HMount Banlv Tomas, Pebruary 19, 1924, Clenears
AN
157, UHED MICROGLOSZAE Peich.

Op Migroglossa voluedhiliz {Wall) DO, Aliypaxag, Mount Ape,
Todaya, May, 1024, Clamens SO0,

1589, TRELO VERNONIICOLA I'eich,

On Fornoxia pafufe (Dres) Merr., Luzoy, Caiayen Froviocee,
Solana, January 2, 1924, Clemens s w.: Rizal Provinee, Antipnlo,
Febroary 12, 1824, Clemens 17060,

15 UREDD ELCFOANTOrMODIE Feich,

{n Elephaniopus secher Lo, LUZON, Nuove Vizesya Provines,
Barbang, January 19, 1024, Clemccirs &, i,

Ureda eleplantoparlis and O, werbewlicale arc probably the
same seecies,. ut o withool telia there can be o advantepe in
uniting them.  The sepdate paraphyses wre similar o those found
in some spacies of Crassopsorn, ns O premwac, and it iz proballe
that the species will be found {o belene in that genns,

160, LREMG ERIGERONTIS pe nov.  Flate 3, b
Urediis amphigenis, minulis, sparsis, subepidermalibus; wvre-
diosporis abavoideis, 15-10 x 25-38 o; membrana i p er., pallide
tlavida, minute echinttate, poris frerm. obscurvis, 4, aequatoriali-
lus. .
' On Erigevon umeirensiz Rotr, LUZON, Nieva Yizeaya TPro-
vinee, Santa Fe, JTanuavy 23, 1924, Clemens 1690 (type) : Jen-
ruct Buiprovince, Aduulsy, Febraary 2] to 27, 1925, Clemops
S0 Mount Palog und vicinity, February, 1025, femens 50575
183, AECEMDY FORMOSAN 103 Syd.

On Kmilia sanchifolia (L.} DC., Luzow, Nueva Yizeava Prove
imee, Bamboany, Janvary 235, 1024, (lomens 1705
168 AECIDILM FLAMEAE I, Henn.

Un Iiwwes beleemifera (L3 DO, MMNpaNAD, Zamboanga
I’rm-'incﬂ. Muy 26, 1934, Clemcns L350, 14208, Pangasinan
;l:;:;‘.mr:e, Eosales and vicinity, Febwrnary 1 to 14, 1925, Clemaons
5k ABCHHEIM BANGELNSIS Sxd,

On Vervania wrferea Hum,, MINDANAG, Davao Provines, Motut
Ao, below Todaya, May 26, 1021, Clemens 1077, On Vernonia
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vidnlis Merr.,, Luzox, Nueve Viecaya Provinee, Bambang, Jan-
usry 23 and 25, 1924, Clemens 70937,
156 FUCCINIA LACTUGAR Pt

On Loectven derfeloe {Thunb)y ©. B. Rob.,, Luzow, Benpuot
Suliprovince, above Adonay, February 24 to 27, 1923, Clemaens
afrrtrs hlount Santo Tomas, Febowary 18, 1925, Clemens 2347,

INDEX

Index 1o spocies of rusts enumeraied in the Fhilippine Jour-
nal of Science B9 (1938) 437—4%; 61 (1936) 463483 Num-
bers in the index are serinl putnhers of the species, nof puape
numbers.  New specifie nemes ave printed in boldface.

10X TO SFECIFIC NAMES

Avpotetium ichroeacpi, 121, Hamneporn scotiesima, 68.
Avchlium banesensis, 16 IIemileizn conthia, 148,

Blumeur, 162, wviglndeie, 144,

dapsibe, L5, wrightiae, 123,

flavadivm, 149 Kuehneolu Hurrisomine, 93,

formosanum, 18I, jupomied, 89,

¥aernhachi, 127, Morgvalin achroe, 76

Inpunense, 125, Maszeercla Aucgrene, 104,

machili, i, Melampsora Yoshinwewi, E24.

manilenae, 141. Peridermium insulare, 1.

pasderive, 143, Yhakaopzora ampelopsidiz, 114.

thuenbergiac-frareentes, 140, crotalariae, 87,

wvarise-rufae, fl. meiburniae, 59,
Angiopsorn Clemensiage, 2. meliogmae, 111,
Bubakin brileliae, 01, pachyrhizi, %8,

plochidii, 102, phytanthi, 100,
Coeonan divinum, 10%, g, 00
Croroteliun wlwomurs, 106, Phyaopolla fici, 74,

nilpepnthi, 2. vitds, 513,

Jeamium, 115, . Fuceinia argentata, 110,
Chrveomysu dickelii, 115 benpuetansiz, 11,
Celegsporium campanulae, 151, brachyoncpa, 7.

cletaatidis, G, carigis, 28

xaei, 124, ciraii, 166,

knosine, 142 citrutn, 2.

Al rillii, BI1, cateing, 4id.

plectramthi, 102, vongosta, H
Cregoopsara nFNnosmae, 132, constota, 29,

antideamae-dinicar, 4. eurenligonis, 44,

fed, [3. cynndantis, L,

prommae, ik ditecta, ik

sawodar, 99, enpleriann, 194,
Endophyltum emazeulrtum, 106 crebin, 128,

Grrwasin fascieulate, TO erythropees, 15,
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15DEN T SPECIFIC NAMER—Iontinuml

Petecinin—Continued.
exhmusti, G4,
finhriatylidis, 83
fuirenicolom, *3.
eeophelne, 145,

gouaniac-tiliaefoline, 13,

hemigraphidiy, 134,
hyptidiz, 134
inwvenwesta, 140
lpctwene, 164,
Llewria, G

[itrerta, 34,
mclethtiienla, 133,
Llevrillii, 4G,
amailledolii, 153,
mySaTenais, 3%,
obteeta, 31,
arenphila, [,
oeientalbz, 3.
paspa!icu[a: B,
pertodics, 75
philippinenss, &6,
pleciranthetls, 133

pollinfac-quadrincryia, 12,

pelyeni-amphilai, 60,
purpures, .
rhephidophorae, 42
romngneliang, 37,
ruglljme, 126,
. rufipes, I0.
selorine, OE.
smilacis-chinar, 46
subcentripora, 4.
Thwaiteais, 137,
Puoeeiniastrum bechiporiae,
Clemensiae, 129,
cartariae, 107,
Pipturi, 5.
Poerinioaisn Clemensiae, B3,
T'uceiniostele Clerkiana, W7,
Ravenolia ntoidia, 116,
breynina, 140,
Clumeneipe, &1,
indignforas, &,
lacviaidea, £2,
orpata, 35,
Yienuatufa, H4,
BLicrka cunarii, 07,

Shhovrophrapmium Clemensiae, T,

dalbergiae, TG
irregulare, 74,
luzonieam, 77,

Spurraly Clemensioe, £6.
Hrede agenslidis, 27,

andreopooenis-zeylandici, 25,

arthraxowis.cilioriy, 24
artocarp:, .
callicarpas, 1341
celastei, 104,
celumbiae, 117,
costina, 0.
craloxylonts, 96.
davapensis, AL
derridicola, RO,
dinnellan, €3,
dioacgreae-fitiformis, 47,
tiereorene-sntivan, 48
dunidariae, 91,
alephantopodi=, 159,
crigerontia, 160, L
hypraphilae, 15346,
lesianthi, 147
rgcrorloagae, 157
aperea, 26,

oplidmeni, 25
pecidiatn, 40,
rayeotriicnla, LAG.
socabrie, O1.
aubhigra, 492,
teramniicola, 92
veroaniicala, 155,

sp, 28, TLL

Uromyecs apludee, 23,

biderticola, 158,
dearingiae, G
eriochloas, 14,
Hobaoni, 119,
leptodarmuys, 16,
lincaris, 17,
mucunne,
otienkalis, T4
perlctine, 18,
polytciadicoln, 21,
sCirpinus, 34,
tehuicetjs, 72,
wadeliae, 154



ILLUSTEATIONS

Frae 1

Fic. 1. Ravenctie Clemeasing Spd., a telisspere head; 3 6900 | Bongpued,
Abra, Felicuary 3, 1923, Clomens a0 n.b

2, Favenelinh vennatnde Syd., o beliospore hend; =GR {Cleaens
4855.)

3 Epumels Clemenstae Arth, and Cumm., uredioaporcs, ome urcdisl
paraplysis, and one of the reliospore heads; »x GBD,  (Clowens
Irrs

4, Ravenelia taevioides Arth. and Cuemm., oee arediospore, o2 uredial
poraphysis, and ohe Lleliospore head; w0 G300 (Clemens S840

B, Sphnerophragharg fecgeicre Arth, and Cumin,, oo of the radial-
Iv asymecirical vredioaporcs and bwy doliospores; W Ga0. ({le-
meres SO .

G. Haverelio ornata 3l., o teliospors head shewing the «havacteris-
tic sewlpturing; » BR0. §Cacweiz S40.)

<
Tate 8

Fig. 1, Serwosin foscimeiute Arvth. and Cuinmi, @ singde telivm shewinpg
the stalklike base with Bhe contorded, imcurved paraphrses sur-
rounding the eolarleas erliospoTas; 3¢ ohouk 900, (Dlemenz 812450}

8 Puccipansitg Clukrcansize Arth, and Cumse, two teliosporos with ine
tercatary colla. Une celb is producing a basidiem; » wbowt B,
(Cleancna 49750

2. Craprapupre jici Arth, and Comm., bwo weediogperes; » aboub g,
fClemeng 27270

4. ifreds aubnigra Atth, wod Cumnm., one of the peripheral, thin-walled
paraphyscs and twa uredicepores; % about 500, (Clewens 4028,

B. Maroveiia ockron (Syd} Arth, and Comm., three telivsperes show-
ing marmer in which the hasilivm is produced by 3 continued
growth of the apex of the spores; = aboat 1020, (Cleneens
ITol}

&, ITredn derridicain Arth, zad Comm,, twe of the radialy asymue-
trical, 1-pored orudiespores; ¢ abowt 1,000, (Clemers 1315)

FLaTe d

Fue, 1. Acrotelipnm ictnoearpt Swd., teliospores showimgr the basaf peoli-
feratingr cell wnd the manonor @n which the telicspores germinate
by the formation of am internal basidiemng »0 650, (Clemens
020.)

- Kuehneale Harrigonize (Syd) Arth end Cumem., a telium and bwo
of the choaroctieristically lobasd urediospores; 3 860,  [Clrmens
£pfl)

o

437
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Frredo erigorondis Aclh, and Cumm., use urcdiospornt R GRO,
{Cdacay TREG]

Frectnty Fepeigrepidis Arih and Comm, Ewa eliospores, o 30
(Clesnena JAFR.)

C Upetfo eolumbing Arth, and Camnm., one dredinspere aml one of the

thin-walled, wiicnuate, peripheral parnphyses present i the
wrekize s w0 G0 (0T meng 4482

 praeciniratrant ioacwsiee Arthe sl Cweng, o soetion of o oure-

dium showine the peridies and sevorol erediospores; X0 G50,
(Chepicng 688435,
Parainin plectrauthelin Arth, and Cuamim,, two fteliospores; = G304
(Clemens 20001 <
Frars 4

Crogsopsora Saoeadoe (Bpd.) Avih, and Curmm,, A phatowrreph show-
ing the subeuticular pyenin and the devpeseated, aperidiate aecia;
w ghaub 106,  (Llemeny SE21)

. Maescecila Joeggoree Svd. a vholageapl of thye reliepores, shuwing

the faint, longitudina! striptions on b wolls; W0 abowt 500
(i lenreng LRUA)

Maspeeetle flacpgees Syd, a pholnzeaph of o portion of a tetiuvr,
showing the unicolluler, apedicellate tlinzperes and the sur-
rounding pelotineus maktixg 3 about 3800 {Clemety [392

\
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PHILIPPIKE RECEXT SHELLS, ]

Iy Gonopzesydr L. ALCARID

ff the Nettoan! Mezeam IMvision, Dwrcon af Seiercs, Nanila
%0 TPLATER . !

In the present paper all species of the family Doliidse known
or reported to occur in the Philippine Archipelago are cone-
giclered. '

Family DOLIIDA Adams

Shell thin, ventricose, vvale or subglobular, spire short, body
whorl large, transversely ribbed or decussated; deveid of oper-
culurn in the adult,

Key to Dhlipgang Dotitda.
a'. Bhell plobasaly swollem, ventrieess, trangversely ribbed..... Doliasr,

B, Skcll thin, lip simple or very slightly thickened,

‘et Imtorstices hetwesn ribs parrow and shullow,

e, Shell fulvous-browr with whitish Junate spots. . perdi,

7 18 hell fulvebsschestnut, maenlated with white. . ., mlearia.
S Bhall owith spivak, longitudinally lingsted Lands . BHRIIRGEL
gt Shall with Sbands of white amd brown spots .. desflayesil,

" & interstices betwoon ribs wide
. Shell provided with smalt Tibs Yotween the largpe principal vibs.

zo R b L.
22 Shell 5 banded with cheatowt . Fuleasnm,
s "', Zhell with pole brewn ribe. e, DLEeRRL
. Bhell with brown spots on Bhe vibs. o EmebEin i,
b E.hg]l spliad, lip thickenuvd, suroewhat IEﬂ.IZ'LLLI:.I.. i JHERINL,
a2, Shedl stengmtely preiloem, ventricese, eanaliewl ti*.ﬂ:] El.t th b.ﬂl:! .l”_.lr'HErI
. Bhell retiewlatoly vaneellated theowhont. .. cev oo Fetiorrfecha,

£ Bhell elongmied, slender, trunscersely ridged. eoneellabed.
daeaaLi is e,
f Shell shovt, surfoce radbies Smeotho. oo ———— fecars,

Genua DOLITUM Hrown

Shell thin, glebular, venirieoss, dpire shect, hody wharl very
large, iransversely ribbed, apevture large, lip simple or slightly
cronuiuted, eolomelle vather twisted, umbilicated.

Pinftium Lamarck 18017 had long been in use and generally
aceepted when it was found necessary to use Tonse Brunnich

sTamarel, Anim. sens Yech, [(1801) 7
detih
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1772 for priorily. On further investigation it has baon nule_d
that Defiwm Brown 1756 % has more claim and therefore it is
being uwsed here. Teyow used Delfuse Linnacus, and as symo-
nyras gave Perdic Montfort and DMolivpsis Conrad, but in his
BManual * he used Dolivm Lamarck.

BOLTEM FEAPTX dLinnxusl- Flowe 1, fe 1.

Succfriem goordis Lixxaivs, dwat Natoed, 12 17 {1787} 11075 Thil-
wrK, Cal. Hecent Bhells 2 (1817 &84,

Prokiacny perdiz Linnieus, LAMARCK, Angm. sans Verk 7 (1R2Z) 201;
Kieser, Icon, Qon. Vive Delies no A, plo 3 fig 07 REEVE, Conchal.
Teom, § [1840% fefiaw pl. 6, Gz %3 LARLEY, Pro. Zeol. Soe. (1851
§%: Tavow, Man, Conchol. 7 (18553 264, plo 3, fig 15; pl 4, Bes
25-23: Hipared, Czt. Macine dMoll, {1904) 104

Towne perdic Linmous, Hremev, Tec. Aust, 3us 12 41819 il
FATSTEND, Rue, Sei, Monog. 25 [1028) 2248

Sheil oblomg-ovate, thin, spire exserted; base somewhat ob-
liquely efTusad, umbilicaled; wharls six, transversely ribbed, vibs
alont tweanty, boad, smeoaoth, rather tattened; grooves belween
ribs nareew 2nd shallow; Fulvous-brown marked with whitish
lunate spots; interior of aperture brownish, washed wilh white
towards the puter lip: lip simple ; ¢otlumella arched, 1

Height, 144 mm; thickness, 76; helipht of spire, 37; he'vhi of
body whorl, 92,

Philipptues, R Sef 18205 Fullon, BOHOL, Bue Sci 151603

Kelly, CEBU, Rur. Sel. 14219 Lepex. JMinporo, Calapan, B
Bof, 72048 Labaan.  MaRINDUQUE, Hiidalpo,  Blixpaxao, Dapitan
and Famboanga, Fidalps.  Jono, Hrdalge,
t IMstribhtion —Coossls of Aweriva, Limseeis; Jamaica, Lister;
Amboina, fwmphis: coast of Seneral, Adursoi: West Indies,
China, and Sonth Seas, Hemphreys: Indian, African, and Amoer-
ican equatorial weas, Lomarcel: Indian Ceean, Manritjius, FPoly-
mesia, West Africa, West Indies, and Brazil, Tryoi.

The spire of this species is ruther exszerted, making the gen-
eeal Torm moere elonesde as comparcd wilh other members of this
renvas. The lip is simple with a slight thickening of whitc
nucrceous deposit, which meadoally diminislies towards the inke-
rior.  The lunaic spats which characterize thiz species are not
well marked in young specimens, the painting being difused
rectanpular and linear spots.

* Moreh, Malak Elait, 18 {1R71) 16; Hedloy, Ree. Aust, Mus. 12 (1310}
32%: Faustino, Bur, Sci. Monog, 25 (1027} 225,

' Bowerby, Conchal. Man. (1352 144,

TLryon, Siroet Syt Conchal, 2 (1283) 202,

" Tryon, Man. Cunchol. 7 [ISE5) 251,
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DOLIUM OLEARTILM (Brocwifrer non Linmeeos, Tate 1, Ag. 2.

Draliwer olcarieae Bruguicre, LAMARCK, Anitn, saas ¥orl. 7 O[1S23) 200,
Erevk, Conchol. Tenn. 5 (I84%) Ddolinw pl. R, fip. 14: Trvow, Man.
Conehol. 7 {14E3) 262, pl 2, figs. #-11; Hiueatto, Cat. Mazine
Mall, 1804} 153,

holenra alenrinsr Lomarek wae, EteNer, Teon, Ton, Wi, Pofinn po 6,
pb. 1, Gg. 1m. '

Tailwr dlenrela Brocwiére, Farstixe, Buae %o }Iu'nf_-;'r 25 {19388} P36

Shelt rlobosely ovale, ventricosc, ambilicated; spire buat a
little ex=zerted; sutuecs channeled; whorls six to zcven, trans-
versely ribbed, viks broad, cloag-act, flatly depresaed, grooves
Letween ribs narrow and shaltnw; falvous-chestoot, maculated
with white: intervioe of aperture darvls fulvouws hrown, whitish
towards the lip: lip simple:; eolumella arched, splashed with
while nacreous materiatl,

Height, 85 mm; tiiekness, 66; height of spire, 20; height of
body whorl, Ti.

Thilipninee, Bue Sei. 7255, 26787 Quadrays,  diNp0ad, Puerle
Galova, R Sci 23078 Seale,  MARINDUQUE, Elerr.  CEBU, Bwv,
Sel. 14218 Quarras. DBongL, Fee Sel. 13387 Kelly, MINDA-
wan, D Sel 1078 Quodrvas; Sueigan, EBlera, LEYTE, NEGROE,
and Livo, Fidelie.

Driwteitndion —Indian Cuoan, Lomerel.

This specics iz characterized oy white longitudinal markings
coeh paived with cheslnut similar to those of D, desfayesil, but
rather of o diffcrent pattern and mode of distribotion. The
suimra is very deeply channcled.

DULATM CUMINGIL Hanley, Plate 1. fip, 4
foffum cumiogdi MANERY, Pred, fool. Ser. (1350 401; Reevk, Con.
clol, Teaae 8 {1540 Dalinn pl & fige, 18k, o EHanango, Catl MMa-
rine Aloll, (19043 158
Datiun stenriugn var. cuvefrgtl Wanley, Tryox, Man, Conchol, 7 {1535)
a2, plo 3, fig,
Tomna coamingan Tanley, [IEpLEY, Reeo Auast. Muz, 12 (MG 330
FausTing, Bur. Bei. dlonng. 256 (1925 225
Shell plobosely ovate, ventricose, tmbilieated; spire rather
ghort; sotures deep; wlorls six to seven, transverscly ribbed,
ribs nineteen, rather Aattened, a little rounded, close-zct; grooves
distinel: fuivous-chestnut with spival longitudivally lineated
Bhrown and white Lands; interior fulvous-hrown; columella
slightly twisted; lip simple with a slight thickening of white
poveelaneous deposit within, somewhat denticulated,
Heighi, 58 mm; (hickness, 48; height of spire, 17; height of
body whorl, 20.
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Philippines, Cascing, DTOLTLLO, Bur. Scof, 12844 Iebinsan,

IMetritntion.—Auastralia, Hedley,

Tryon, in his Manweal of Concheology, placed this species with
I, deshawestt as varietics of I alegeivm,  However, thovo seems
to be enonph difference to warrant the senaeation of this as
an independent species. Delivm cietihari 1s sraller, a Lit more
globose, the cutures not chanoeled, and the lype or pallern aof
markings i3 not simitar to that of B, elearisne,

RNOLIGIT DESHAVESI] Heeve. Tlate 1. GE. &
Proliva: deshoyesi Teeve, Conchol, Tean, 3 (134UY Delivm pl. E, Op.
130 Haxcey, Proce Hool Sec (18] 400 Ehoawso, Cal. Muarice

Mall. {190] 1RE
Frefiagn olecrfatet Var, desieegesi Reeve, TRY0R, Man. Conchal. 7 (13RS

282, pl. 7, i 14
Torag phegra Reeve, Favsriyo, Bur. Sei. Mannge, 25 (1928) 423,
Shell thin, ovate, rather globuse, ventricase, umbilicated ; spire
short; =utures dislinel; whorls six, transversely rilbed, ribs
twenty-threo, somewhal flattened, 2 litte rounded, close-zet;
grooves distinet; whitish or pale fulvous-leown, puainted swith
bands of white and brown spols; interior of aperture whitish
or very light brown; eolumella slightly twisted: lip sioele with
a slight thickening of white porcelancans depasit within, - sgnye-
wiiat denticulated,
Height, 5% mm; thickness, 40; height of spire, 19; height of
hody whorl, 42,
Philippines, Bar. Sci. 13207 Fulionr.
.« Thiz species seems to be limited Lo lhe waters of tha Fhilip-
pine lalands, where the type specimen was colfected by Cumine.
The oflinity of this species iz move with £}, cumingii than
with D, oleeriwm, the general form and characler of the ribs
are the swme, differing only in the distribetion and design of
the spots, and in the extent of the excavation of the zutiras,

DOLALAL Z0NATUM Breen,  IMade I, fix. A
Blfism conuterne Guees, Trows, Albany Inst, 1@ 13; Eerve, Conchel,
feon. B {1848} Dalinwe pl 7, hgs, 12, &, Tryvox, Man Conchal, 7
(123} 265, pl, 3, tig. 17; Hiwatco, Cot. Marine Nell, 1904 153,
Sheli thin, ovately globose, umbiliealed, spire a little exserted;
sutures chanieled; whorls six, transverzely ribbed, vibs sixteen,
rather conves ; grooves broad, those at the anterior porlion each
tlocorated with a small rili, those at ithe upper parl with fwo
or three; dark reddish chestout, spive somewhat Vghier, anax
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Lluelk; inferior durk chestnal glazed wilkh a uniform mravish
calor; columella twisted: Yp simple,

Teight, 168 mm; thickness, 12%; height of spire, 4%: licight
ol body wherl, T47. )

Luxorw, Manila Bay, Rirre Scf 156745 Lopez. OQbfained with
beam-iraw! nets at a depth of 20 1o 23 falhems,

Listribadion —China, Cimdirg s Tapan, Tryos; Pjﬁaljppines (%)
fadora., .

Reeve neled that s is the onbe spocios of the zenus i
whick there is 3 baolaled raized line hetwesn the Tnlerstices
of the lower riby of the shell™ These are wery well murkod
i the specitiens under consideration.  In fae thive spaces of the
upper part of tie body whorl theee ave thees of {hese paiscd
lines, a chuaracleristie present onfy in the voung of £, oofer,
Thiz iz the largeat specimen in the Borean of Seionce coliestion,
of a wniform dark reddish chestnut eveept near the anex,
Othera ave a litlle more elomegated, warrower, and vellowish
clhestnat,

DOLITM SULCOSUY {Bumms. T=ee 7, fig. 2

Aucciiene sofoosect Boyn, THLwys, Cat. Recent Shetla 2 (13171 054,

ol doe foscicln Beugoiére, LaMakok, Axnim, soos Yert 7O 018LE)
Wats Hekve, Conchol. [con. & {1810% Reffean pl. 7, e, 1l B Tives,
Man. Conchnl, 7 (ESsAY ANM, pl. d, fige 10 Hiwanon. Car. AMarine
Mall, £1U04] 130,

Taentart wnlengo Horn, 1LENLEY, PP-:' Aust, Muso 12 (LHH 3

Tawne faqeiein Browuitre, FavesTize, Buc, So, Moneg. 25 {300 "'ﬁl 25,

Shell glabosely ovate, searcely vmbnlicated, spive a little eox-
serted ;. suturcs vather channeled: whorls fix Lo seven, lrans-
versely ribliod, ribe nineteen, flally convex, sharp-edyged, vather
distani; ercamy white, eneircled with five broad brownish bands,
which Iade towards tho oater lip; apex dark chestnuc, interior
whilish, onler lip veflected, fimbriutely dentienlated; columella
a lillls {wisled.

Height, 83 mi; thickness, 63; height of spive, 18; height of
hady whorl, 6T,

Luzow, Elere: Meuila Pay, Lopez collection.  Minnoro, Lopez
enflectivin. CEDU, Hidulgo.

Distribwlion—Indian Oc¢ean, Loamearel; Chinese Seas, Hum-
phiess: Ching and Japan, Trpon; coasls of Coromandsl, Afoar-
Findr Aoustialia, Fedley.

This species very ¢losely vesembles I, affivm and mar be very
ensily confused with il except for the five broad chezinnt hands,
and the finer and vieser-sct rvibs of thiz specics.
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DOLIUM ALLIUN (Diifwrnb. Flabe 2. fe. 4,

Baocinun: deffem var, B, Bucelexie aliien from Solander's 35S,
Dizrwvwi, Cot. Mecent Shells 2 {1517) GH5.

Dlativgt poetetun Deshoayes, Reeve, Canchel, Toan, 5 {1849 folivm

-pl. & fig. &

Diativer foscigtuse war., WieneR, Teon. Cog, Viv, Boelivw p, 11, B4,
i, 6.

Dai:f;em !-:':.'f;mei!-:n!nm Murtini, Harzer, Proc. Zoal. Boe. (18393 88,

Drolivm eoginfum Menke, TRyox, Man, Conchel. 7 {18833 243, pl. 4,
fig, My HpAngo, Cat. Marine Moll. §1004) 5

Tornn eeelafm Menke, SHIRLEY, Proe, Moxr. Soe Queensland 22 (111
08; Mrprey, Rec, Aust, Mus. 12 (1910 T Farsmikoe, By, 3o,
Moneg. 25 (IH25) 235

Tonna aMimm FPilbwyen, IREDALF, Ko, Aust. Moz 18 {19213 410,

Shell cblen-ovate, venirieose, slightly umbilicated; spire
ralher cxseried, sutnres very slightly channeled ; whorls seven,
transversely ribbed, rilbs thirteen, prominent, somewhat rounded ;
interstices broad, concave, smonth; creamy white; vibs slighilv
brownish, apex black ; interior white, lip fimbriated, inner border
denticenlated ; enlumelln twisted,

Height, 100 mm; thickness, 71; height of spire, 35; height of
body whovl, £2,

Philippines, Bur. Sei. 13217 Fuiton, Buwr. Sci. 2687 Qo adras,
CEEU, Fwr. Sci 1543, 11307 Quadres. BANTAYAN, Rur. Sci.
1%7i4 Lopes, MARINMIQUE, Hidelge, MiNDAKAD, Zamboanga,
Hidalga.,  Basiman, ffidalgn. 7

Digtribution.—Ausiralia, Hedfey. Dilltwypn listed Sicily and
EBarbary, Ronnant; Amboing, Humphivg; Thilippine Islandy, Pe-
fiver: Henogal, Adonson, Tranguebar, Martini; very common
about Tarentum, Dysses.  The writer conld ot asveriain which
of these localilies vefer to B. dolium and which to B. mllfun.

This speeies with ils prominent distant Eibg may Le distin-
Luished from D, #mbrintum by the absence of the brown spots
on the ribs, and from D. sidecsam by the absence of the five
broad hrownish bangs,

IWILITA PISIER AT M Huwsrhy, Plate 3, {lg, 1.

Dot fiadeinfun Sewenny, Genera Ree. Poss Shells 2 (1537 pl
242, lir 2 Repve, Gouchol Teon, & (184%) Holwm pl, 2, fr 38
(rot Fu); HANLEY, Froc, Tool Soe. (IRES) A00: Hinarca, Cae. Mas-
ring Mell, (1905) 154,

Frodive Hyahieonam Kiister, DwsKER, Tudes Alelluseorum Mavis JFu-
Panici {1R¥2) KT,

Trolivie eawtntum var, fFmbviaten: Soworhy, Trvos, Man, Conchol, 7
(VEEG) 264, ql, 4, fig. 22y pl. & fe. 1B

Tug:;:;a Szt gty Sowirrty, FavsTisn, Hur, Sei. Munog. 25 {1675}
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Shell glohosely owvate, ventricose, slightly umbilicated; spire
but 2 little exserted; sutures distinet; whorls six, transverszely
ribbed, ribs fourteen, prominent, somewhat rounded; interstices
broad, coneave, smocth; creamy white, ribs spotted with fawn-
bBrown; apex dark chestnul, inlevior of aperture brown; lip
fimbriated, a lillle exsarted, denticulated within, coluenedla = little
fwisled, callous anteriorly.

Livight, 92 mm; lhickness, 69; height of Spl[‘\l’:, 22: height of
bopdy whorl, T8,

Luzox, Blanila Bay, Lepes collestion,  MINDORO, Nauian, Fur,
Sei, 1350 Quadras.  BOLOL, Efere.  PaLawan, Danwa, e Sel,
1320% Quadras, CEBU and NEGRGS, Hidefge.,  Mlnpamnao, Dapi-
tan, e Scf. 1351 Quedras.  Duvao and Zamboangs, Hidoloo.

Distribrlion.—=enecal and Japan, Tryon.

This species and I mecalotaum have been plassd by Teyon as
varicties of Fi. alltfum. The shell of {ha firsl is more globose,
the spire shorter, and the ribs spotbed with brown,  Reeve, how-
cver, nofted the difforence in the aumber and characler of the
ribs amgng these three closely reliled apecieds.

Sobpenuas MALEA Valeocleopen

Shell_Zolid, lip thickencd, somewhat reflocted, denficuizted
within)”

TOLTEA SMALE AT FPOMUM (lipnees). Flaie, 1, fip. A

Buceimum pomelon LINnEDE, Syet, Mat, ed, 12 7% (1767} 13197; Iher-
wyy, Tat, Recent Shells 2 (1817} GBI,

Byl pama Linneos, Lamamex, Anim. sans Verd. 7 [1H423) 263;
BreveE, Conelial, Teon. & ¢LEI0 Delium plo 4, S, e, by Tavos .
Wan, Conchal. 7 (I8H5) 203, pl. & fip, 26; Hiewsei, leon. Ceg. Yiv,
Dalinne po 18, pl. 3, fig. %

Afolea pomaon Linmaens, Hueanow, Cobe Marviee 3ol (1904} 153

Tomnrg {Mddga} panae Linnaros, PAustTisg, Bur. Seic Monegs, 25 (18283
225,

Shell clongalely ovate, zolid, very =lighily umbilienled; spire
short: sutures deep: whorls six, transversely ribhed, ribs thir-
{een to fourteen, promineni, rounded, those at the middle rather
fluttencd ; whitish to light fulvous-bay, sprinkled with white and
yvellowish spots: interigr durk orange, aperiuve gomewhat con-
iracted; lip thickened, flatly reflected, denticulated withing co-
lumella rudely ribbed, callous, excavated towards the base.

Heighi, 62 mm; thickness, 45; height of =pire, 10; beight of
body wherl, HE.

Philippines, Bur. S¢f, 123208 Fulten. LuzoN, Bataan FProv-
ince, Moron, Hidefge, Minpowd, Naujan, Hidelge. BARINDU-
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QUE and CERU, Hidalgo. MixbDaNad, Zamboanga, Sur. Sci. 1748,
Er el s

Disivibufivn—Jave, Limnwps; consis of Spanizsh Ameries,
Bonguni; Amboina, Remphius, China, Memplovens; Red Scea and
Jncian Oeenn, Tepow; Indian OQeean, Kicwer; Docicly Izlands,
Ly,

‘Phiz spocies is of the Cwssis form, being solid with 1he fip
thickened, tootnad and veflectad, and the columella covered wilth
a callosity of wihite snatiel,  The excavalion at 1he base of e
columelln as noted by Beeve I8 Bul slivhe,

Gens PYIUTA Lamarell Cresicicled)
(8 euelin Swwaimsnn )

Shell thin, pyrriferm, ventricoae; spive short + body whor] broad,
canaliculated at the base, cangl profonged ; aperiure elongated,
eelumella Lthing lip simple.

Of the nine zpecies of Preafet listed by Faustine six belong
trn wlher generi; eofossen Tam,, lecleas Reeve, and feriofun
Lam. belong to Hemifusns; goleodes Lam, belangs ko M olalige-
sier) gwereer Gray to Rapane; and rope Linn to Rapn. OF 1he
three remaiming, fews Linn, and levigete Becve areNsvinoni-
moua, leaving only two species, o Lhese two Jussemier: 7 was
added, giving & total of thrae valid Philippine species. In Hi.
dalgo’s work ¢ fwo specios, fods Linn. and refienlato Lam,, and
ome variety, ficoides Lam., are listed.

FYRULA DRETICHLATA Lamarck, Tlole 2, Oz 5.

Fyrade vetioniate LAMARCH, Anim. sans Vert. ¥ {15822) 111: EgxER,
Leon, Coeq, Vive Puenfe po 28, pl. 12, i 1; Teees, BMan, Conchal.
§OARRH) @i, gl o, fip 235 pl 6. fige 30: 1lmatco, ik Marine
Medl, (3304} 1545 Pavsvinn, Rur, Sei. Meneg 85 (10233 207,

Dpreln fegidez Lamancs, Anim. sans Vert, 7 {1823 142,

Fiaela retfrolitn Lamamcs, Deeve, Conclol, Leon., @ (ST Firnia
pl. 1, fig 1.

Pyrafe clethrafa Borssear, Proe. Tool, Soe, [LRIRY 185

2hell thin, pyriform, veatrivese; spire Nialiy depressed: sn-
tures shaflow; veliculately cancellated with shurp longiludinal
amet spiral ridges, the latier generally alternatine larse and
small; pale yellowish brown encireied with five obacure whiiish
tl_‘:l.nm'ersr! bands, maeylated with reddish brovwn; inlericr pale
violet; lip stmple, columedla thin.

' Pavsting, Mup, S, Monap. 25 {1ha) 29
’A[_mﬂiul, Philip, Journ. Sci. &0 {1036 dand,
"Hidalire, Cat. Marine Mall, {1004) 154,
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Height, T0 mm; thickness, 58; height of spire, 3; height of
body whol, 65,

Luzow, Manila Bay, Lopes colfcetion. Batangas Province, Tual,
fur, Sei. 2629 Quadras,  3uLy, ddams; Jolo, Llcre. ,

DHafribubion.—Indian Ocean, Lewmerelr Bast Indiegeaffid Ja-
Inoanm, g

This spocies has been ervonesusly fipured by Scodverliy * an P
eleeissaie Wood, while the Ggore for the lrue F. decrssate was
desevibed az P orolicuelote. The speeinens figured here show
very clearly i veticulately decussated sorface of the entire
sholl; the {ransverse ridees being allernate coarse and fine
slrim; marked with five fainl whiltish narrow bhands and spotted
with reddish brown throughout. It approaches P. ffews in shape
bt dilfers from b by the decossated surface,

PYRL A DUSSLIMLERD ¥Yolensiennes, I'lake oo fig. 6.
Fropadn dosawmior] Valeneiennes, Kiesen, Teoe Conn YVive faesla
oo, pl 1E TRvow, Man, Conchal, 7 {15531 260, pi 5, i 30: AT.
caghy, Fialip, Jeen, Seic €0 (10361 4270, ]
o Frele gussionicr: Ypleneiennes, Reeve, Conchel. Teon, 4 (1845) e
eula plo 1, fio 2; Sowenuy, Thea, Conchyl. 4 (18503 110 Fietn pll
i3, fig. .

Shel thin, elongately pyriforw, slender, spive short, sutuies
slinllow ; Aransversely rideed, ridees coarse, smeoth, rather de-
prossed ; grrooves  dislinet, cangellated with {ine longitndinal
strive: pole fawn, painted wiih loagitedinal wavy Dbt blrown
sbroaks; inlerior fuwn-brown, whitish towards the lip, lin simusle.

Height, 97 mm; thickuess, 45; height of spire, 8; heighl of
by wlnrl, D1

Luzow, Manila Buy, Bue Sef 1i660 Lopes. Collacled woith
beam-iaw] nets at a depdh ofF 16 to 20 fathorw,

Disteibrtion —China, Tuwmfag.

A very fine specics characterized by its slender fovm and by
the wavy lonzitudinal light brovwn streaks,  The seninture of the
gurface is similpr to P rellopiete bot differs from if by its
more clongaled form. Hidalgo * listed Lhis spocies a8 one cited
femm the Philippines, bat decided in the meantime lo wace it
az o CUhinese spocies,
rYRULA FICUS (Linnzs:). Plate 3, L. %

Buile fichs LANREDE, Byst, Mat, od 12 17 (1767 1384 Dauwyy, Cot,
Leceat Bhells 1 (1217) 4k

 Bowerly, Thes Conchyl 4 (1B80) 110, pl. 482 fizs 1, 3, &
mHi.dE'l-]_[‘:'ﬂ- Cat, Marine Holl. {lﬁﬂ-l:l 184,
BgR—eT
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Pyrtde ficus LAMARCK, Anim, sans Vort. (18013 B2; KigNER, Teon. Don.

Viv. Pyruia p. &0, pl 13, fip L
fienla fxeigata Rerve, Conchol Ivon, 4 (1847} Sewlr plo 1, fig 4,

Ficufe firuz Linomus, Soweney, Thes, Conchyl, 4 (1350) 109 Fickla

“ ol 423, B 4.
Pyrtitn fieeg Linnaus, TrRyon, Moan, Conchol. 7 (I285) 266, pl. 5, fiz.
2 o B fig. 46 (not 373 ; Hibaboo, Cat. Mucine Mall, (3004) I3

F_.H_I.STI‘."'.I- CGut. Sci. Monogr. 25 (Y28} 224,

Bhell thin, abbreviately pyriform, ventricosz; spire short; su-
tures shallow; trawmsverscly lightly ridged, ridges flat, smoosdb.
spotied with reddish byewn, cancellated wilh fine, szarcely visible.
longitudinal striz; pale fawn enciveled with five transverse
obseure whitist bends, maculated throughout with biread patehos
of dark chestnuot; inlerior palc violet; lip simple

Height, 70 wm: {hickness, 44; height of spive, 7; heighl of
body whorl, G5.

FPhilippines, Bur. Sei. 15518 Fulion,

Distribiniion —Ambeina, Ldunias; Red Sea, Indian Qocan, anid
Singapors, Tryow: Molueeas, Lamarel; Kastern Seas, Cuaiing

Thiz apecies is shorier and more venfricose than the other
members of the menus; the surface {s so slishily scufplured as
fo render it rathcy smooth, The original Linnean Er:h\; Jions
econtained two distinet speeies.  Lamarck zeparated ene of them
amd named it Mursls '.l'nﬁt:uiatp, retaining feus for the oiher,
BReeve later ‘lo aveid toputolopy' choanged the name ficiws to
laetvigaia,
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" REVIEWS

The Chemdeal Contrel of Goneeption. By John R, Boker, With 1 chanter
by H, M, Carleton. Chapman and Haoll, Ltd, Londen, 1836, 173 pp.
Prite, §3.75. '

This book gives 2 resumé of the results of the author’s series
of experimental investipations on the action of some chemical
substances as spermicides, The author deseribes the technic,
which he has standardized for grading contraceptive agents, and
gives the resuits of the same acientific fests when applied to
other substances that may be vsed for thiz purpose.

Judging from the net resolt of his experiments, however, it
wou'dl seem that the perfect spermicide has et to be discovered,
mastatch as the really potent contracepiive agent that is devoid
n{ patholegical effect has nol vet been found.

The aunthor has Tonnd that cerlain subslzanees that reduce sur-
Tace tensien, such as soap, have high specmicidal effect,. Thus
Castile soap (sodium oleate) has been found as spermicidal a9
quinine bizulphate, which is twenty-seven times az expensive,

Thiz book snables one to beeome aequainted with contracep-
tive materials better than those now available, but lesa known
or only impecfectly undevstood.  This book will he foond a val-
uable addition to existing literature ont conception by Lhe phys-
ieian, the chemist, the plarmacologist, the physiologist, and the
hiotogist.—A. P, W,

A Text Book on Forest Manapoment. Dy 3. R. X Jeeram.  Chapman and
Hell, Wb, London, 145, 136 pp, 17 fgs. DTrice, 82,855

Written to meel the eguirements of forest sludents, Lhis book
Lrings together, in as brief and simple & manner as possible,
all matters of primary importance relating to the subjects which
are commenly dealt with under the term “forest management.”™
The author eigims that it iz pot intended to displage the stody
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of those aulhors who deal with these subjects Individually at
muech rrester length; but it docs represent an codeavor to in-
troduce Lhe afudents Lo all the more important problems invodved
and Lo explain 1he elemontary prineiples on which their solutions
are based.,”” At mosl, tThorefore, the bhook provides a framewark
on which fuller knowledze of {orest monapement ean ke Batifl
up by lhe teacler,

The book is divided Into three puris. JParl I deals with the
foundations of forest manngement; part I, wilh the prepara-
tign and control of o working Hun; part I, witk foreat finance.
In appendix T ave found e forms used in forest manarcmont
as approved by the Empire Forestry Conference in 1928, The
\.';‘:Iu&:f: of I, op" are alze found in appendix FIL—0 5,

American Congecyalion n Pieture and Story. Cossapilel and cdited T
Owvitl Butler.  The Amrejrien Forestry Assoeintion, Washingtan, I7, O,
1935, 144 pp., 210 lea. Pricg, $32.54.

This book, which was issued by the American Foresiry As.
sociation to commemorate the completion of its sixty vears of
public service in behalf of Ameviean forestry, gives a compre-
kensive and graphie pictore of the history of conservation in the
United States. The movement to awaken public senfiment in
conservation work dates from 1873, the yeay in which Lthotasso-
cialion was arganized, and this volume records the aceamplish-
ments largely to bo erediled to'its efforts.

The book waz prepared with the codperation of authoritiez on
the varieus Phazes of conservalion in the United States and in-
cludes such topies as the beginning of forest cxapoitation, the
putdic demain, the age of wood, the story of lnmberingr, the
National foresls, the Nalional parks, the conservation of wild
)ife, the spread of foreat education, forest researel, and conser-
valion of the soil. The mure recent activities nndor the New
Dreal, such as the Civilian Conzervation Corpe and the Lumber
_C-:Irirt. ave alse discussed. A selected reading list of referencos
18 given at the end—C. &,

Wanderings Amant South Sea Savages end in Bornes and the Fhilippincs
Dy M. Wilfeid Walker, 1L ¥. and G. Witherby, Lid., London, 1954,
201 pp, s, Priee, 75 G,

Ti}e f_a‘.'m:ﬂhlc recculion acesrded this book sinee its origina
publication in 1900 seems fo be the cxense for this seeond ro
Iszne.
tnr?s::';nl;;zlzpis A romrkable record of adventure and gives in-

- : wunis of {he auther's wanderimgs among primitive
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inhabitants of the Seuth Sca Islanda before the World War,  Ibs
intercst lica in {he fact that in giving a gencral impression of
his ecxmerionees fhe author affords an insight info the life of
the prople visited., As realized Ly himsell, however, in hig al-
tempt to be as eoneise az possible, the author has lefi out mueh
that tnight have been interesting. Having oo preténsion o be
“seieplific’ in his aceounts, as be ¢laimz, he has therefore
toushed but lizhtly cp the peneral customs of the people and
hag made no special study of their languages. Even such
superticinl trertment of lhese two enltural phoses of primitive
life, however, makes the book a valuable readiug materinl for
students of ethnology, basides being an inicresting hook of fravel

to others—R. . G.
;

Head, eurt nnd Hands in Thweaz Evolution. By B & Macott,  Herr
Holt and Cu, New Yark, 1935, 205 pp. Price, 3350

A baok that aTerds interesting reading on sociolagicnl inquiry
ig this study hy Boetor Marett, rector of Bxeter College, Oxford.
angl one of the leading students of social anthropelogy and pri-
mitive religion. Marctt dizeusses the 1hree fuondsmental ways
of organizing human experienes ; namely, by mesns of the hezd,
tie ]}eart, and the hands. In part I he brings attention to the
auestion of how 1o wse and lo keep one's head in taekling the
theoretical prellems involved ip sociclogieal inguiry: in paris
II and III he deals with pretheologic religion, giving ihestra-
tions; and in port IV he considers primitive techoclogy or the
arts and erafts of prehistorie and primilive man—R. E. G,
The Duke Parest, o Demonstertian and Researcel Lalovplorsy, By Clavente

Im. Korstian and Willinm Maughan,  Duke Univeraits, Forestry Higlle-
tin Ne. 1. Dorbam, M. C, 198, T pp., ilus, maps,

This publication describes the Duke Forewt of Duke Univer-
sify in Durham, Xorth Caroling, the administration and policies
comfrofling s operatton, and the progress already achicwved.
The forest is semewhat similar to the Makiting Matignal Park
at Loz Bafios, Laguna, in ihat it serves the threcfobl) purpose of
detnonstration, rescarch, snd ooldeor lahornfory in forestry,
The area contains 4.696.1 acres (1,873.4 heeleres) 34113 acros
of which are coversd with forosts of various fvpes, siands, pmd
soils.  The fovest ig divided into three divizions containing 114
compartinents, with natural ov actificial boundarvies, ranging i
gsizn from 5.6 to B4.0 acres with an averape of 0.1 acros.

The manzgement policy zims to make the forest serve as an
aren for the development and detnonstration of f{orcstey prao-
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tiees, fs an experiment forest for research in the problems of
{imber growing and in the scicnces basic thereto, and =5 2n out-
door lakoratery where field work can be cartied on by foresiry
students. There are 4% permanent swaople plots, ranging in
size Trorm 001 Ao 1 acre, for Lhe purpose of studying varivus pro-
ilemys and *to aerve as contbers of demensteafion aclivities. In
managing the forest the aim is to Hmit the cul within the annual
growlh, piving due consideration, however, to nceded sanitation
and silvicultural operalions such as pruning, thinning, plant-
ing, and removal of defeoetive trees. A wvery iqteresting' park
ol the publication is the chapter dealing with the varisis forms
used and the system of keeping forest records. Although the
forest is primarily cstablished for demonstration and research,
it is ‘also managed as a business, and complete financial record
is reaintained.

A descriptien of the progress already accomplished in regard
to land elassifieation, forest protection, regutation of the cut, and
silvicultural operations is gpiven.

This is a handy, wellwritten bulletin, profusely iilustrated
with photographs and maps, giving a good iden of the Duke
Forest, its present condilion, and its possibilifies-—0C. &,
Klgines Handbech des Hoch., Iagenieur- und Machinenbaus. V., Dr.

Phil. H. H. Schwanecke, Newemeana-MNeudamm, Berlin, 1934, Vol 1,
cloth, £86 pp., illue, dingram, chorts, tabtes. Trive, 25 EM.

The author bas successfully achieved the premise implied in
the title by this very coneise but complete presentation of twn
major branches of enyineering. The book is richly illustraiad
wilh figures, diagrams, and charty,

Each subject—mathomaties, chemisfry and physics, technical
tnechanics, thertnodynamics, and desipn—is remarkable jn ita
brevity, seope, and clearness. The subject of mathematics is
cspecially notable for the clearneas of presenlation in no nore
than one hundred sixty-threc pages. It includes forty-one pagea
of mathewmatical fables, len pages of fundamental formulas of
algebra and trigonometry, besides a therough discussion on ana-
trtie geomelry ang diferentia) and integral caleculus. Chemistry
ind physies are very lightly treated, giving only principal infor-
mation for reneral usc {o the cngineer.  Technicnl mechanies
vovers the variows tlechnien] notalions, equivalents, and meas-
uring units, dynamics and statics of rigid bodies, as well as of
fuids. Under the pencval heading of thermodynamics is in-
cluded a briaf diseussion of wind pressore. The design of struc-
tures is adequately covered.
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It iz not only & valuable hook for the practicing eaginecr in
hix everyday work bul is also an excellent text when he wishes
Lo review sulijects which have beeoine Qim in his amemory. Tt
i true thal there ave many cxeellent American and Tnglish
texts {dealing wilh the subjects coversd by 1his bogk, but it
wlways wids zreatly in the perspetive of un engineer to bo aleo
Mmiliar with the German methods smd points of view on LB
subjeels eovered by this handbook. Tn meny of the cngincering
ficlds Germany has plonesred and has remained a foremost -
thoritr.——A, A,

Why the Wreather? Ity Charles F. Breoks. With the cellnboration of Elea-
ner Stabler Brooks2 emd Johe Mrelwon,  Eevieed nnd enlarged. Hars
vourk Brace and Co, Muw York, 1836, 206 pp., illus.  $2.60

Thizs ook iz o veritable mine of information for thoy;' who
wre curious about the way and wherefore of the weather, It
ia purposely written for the popular mind and ja attractively
presentod; it presonts just those thinga which the general publie
would Tike 1o know. Il has the furlher advantage of being
thuroughly up-te-tlate, the revision having been earafylly and
ronzcientionsty made. Ewven theogh it B3 8o American book evi-
dently compilesd for an American puablic, and troats of many
thin:e beyond the experienes of the average Filipine, such as
slect, snow, ien-slorma, sulnn and winfer storms in general,
still even residents of these Trobical Tales can find these topace
intaresting, entertaining, and instroclive.

fIne mhight be inctined 1o judge hastily that the book deals too
much with elimmatolopical explanations and not enough with
weather forecasiing, but this is really an error, for if the mani-
Iald hints about forceasting acaltered here and there throuphont
the book were collectod Lhey wowld forin quile a comprehensive
cnaer or two,  However, Thilippine rexdera shoeold bo careful
Lo remembeor Cthak 1he Torecasting rueler pre for the Ukited Statos
or for the temperate zones in general aod pol for ibhe FPhilip-
pines. We are in an almosl entively diffecent elime, a3 weather
wen trained in the former z2ones sometimes Gnd to Lhzir soTrow,

As Tar as ean e judped fror a first pergsal, [aets are se-
curately stabed, with possibly & few mingr cxeeptions. The
writer hardby thinks {hat a definile correlation ling been proved
hetwernt eartiguates and indense eyclones, noe does he think
tiat sueh & theory meels with the appreval of o majority of
seismolugisis,  Cha pugze 154, at the top, the stalemend is made
that a tvphoolt commencsd ot Yokohams, just before the grent
warthguake and affeeted Tokyo soon affer.  As u matter of fact
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the storms was already definitely a typhoon Augrust 28 {the earth-
quake accurred Scptember 1, 1923) in the Eastorn Seqa, and most
probably started some days carlier south of the Loochoo (Han-
sei} Talands ac o secondary do an oocluded Lypheon which pasesd
near to the east of Shanghal, Aupust 24, It was o Uyehoen of
moderale mlensily, and many more intense ones have passod
over Japan with no eerlhgueikes resalting, Inm the light of ve-
cent invesiiralions ol the blanila QObservetory, it s aise almost
eerizin that the nuthor’s exnlapation of the origin of Lyphoons
and hurricanes will have to be modified; surges of air on the
front Lelween difiereat wind systems seem the essential Tastors
rafher than doldram eonditions which of themscives soom eap-
al:-]e‘ﬂn]y of causing loeal overlirning of the ajir—0C. B, D

Bcientific Tesults of the Weorld Cruoisa of 1he Fachb "Abva,™ 1931, Willjow
K, Vanderbilt, Commandiny, Crustreena: Anomyya, Marrurz, Euphou-
atacea, {sapedn, Amphineds, and Echinedermeta: Asteroiden and Behi-
neidea. By Lec Boone. Toletin of the Vanderbiit Marine Museum,
Vulide WL Muntington, Lo I, New York, privotely priated, Novem-
bee 30, 1835 203 pp., 00 pls. r

This bulletin, the sixth in the seientifie series of the Vandor-
biit Marine Museum, deaiz with the systomatics of the collpetion
secured by William . Vanderbil, during & world cruize ¢f his
yacht “Alva' in 1831, It iz divided into two parts, the first
being a report on the Crustacea: the second trealing of the Echi-
nodermata.  As the group of animsals described include amny
forms that are Philippine, this book will be useful to students
of Crustatea and Echinodermata in the identification of Philip-
pine material. This is specially so because of the numeorons
splendid drawings and pictwves of the animals deseribed. By
using thiz text In combinatinn with the work of Iioxas mid fos-
tampador on the Stomatopeda of the Philippines, with Yap-
chionges’s on pagurids, and with Roxas's on Behingidea, one
will altain a comprehensive idea of the extont and elasaifestion

of the Philippine crustaceans and echinoderms.—T, A, R

Frternutional Bitliograpky on the Trohlems of Bleod Transfosion and the
Theary of Blood Groups, 1000-1033. By Dr. T, Koewiz, The Scienti
fiz Hozeaveh Inatitute for Rloaod Transfusion, Leningrad, 1536, 296 [

There are 4423 aviicles ineluded in this bibliography, which
hun:-e been grouned into 22 maj sections and 77 subsections, Ji
claims to ¢comprise the articles whieh wers publizhod throush-
oot the world on the problems of biaod transfusion and the
theary of blood growps during the peried 1900-1833. Only the
titles in Rusgsian, German, English, French, and Italian are
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printed in the eriginel. Tides in other tnguages, sach as
Spanish, Duteh, and Porluguese, are transkated inle German.
Those in Russian have also, in addition, their German COUiTi-
lztils.  The malerial is arranged aceordine to an apt sehomne.
However, the compiler has Laken considerahlo likerty in abbre-
viatigr the names of the periodicals, without having provided o
inndy means for idenlifying their fuil litles. Tt js doubiod that
the "Periodics Mediea P Trom which Lhe ablvevisiions bave been
adopled, wilk be availalde o many readers,

The translation of several tilles From their origingd langunees
fnlo German mikes the Juller the predominant langunso of the
biblingraphy.  This malics the compilalion of dislinet advanlage
lo those who are al bome in this lanpoage, bub not o Many
whi road only Eugcdish or Spanish.—31 (1 '
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Cacinrla dnteemedia Maks. 175
Fasintlaceps $73,
Conpenoslincud ImeAbrie var, 251
ela Grum. vor. nippenles Shye, 25E.
{E3.

IRz,
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Crrpkovacen, 2010
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Frigpaqe gemetifoblua 7, KL, 245, n
Yuondu, 100,
Sevthranfurma Pilch, 208
niFroblgizentain Motuch., 315
Fzeanthldse, 334,
Eagnpitzy, Sl4, dLE.
Eezaccaneiv flexella LJ:{u:r_], 10, A,

LEER

OnfenAl Wanl. and  Relbe, 2620
Eugmalkmiva, %0, 341, 854, 507,
al<lominndia Enker, A%1.
Fyhtsoboma Mlex., 128
Ermentile, {63
Eunoin, 54,
fzba, *0.
Ioba [Ehr) Gron. wor. mippanlca Sk .
2L,
wrociliv TEhT. b Etwbh., ®I, “&0.
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Tull lixerls, 45T,

Geemius Dlst, 960 !
ANMEAYETIeLS  ¥uF.  mindan saosmis Bekor.

55,
Glochidion Merrillll ¢, . Itok., 479.
o PEiliniden (LI Hel., 434,
ep., ATk

Glosroaatua Ficlkwr, 353
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