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THE MOSQUITOES OF THE YEMEN
(D1r1ekd, CULICIDAE)]D

By Kensern Lo Knwant, U 8, Navy Preventive Mcdicine Unit No. 1,
Naval :lir Station, Jucksonville, Fla.

This paper describes a eollection of mosquitoes made by the
author while a member of a medical survey team to the Yemen
from U. 8. Naval Medical Research Unit No. 3, Cairo, Egypt.
Mount (1953) has published a general aceount of this survey.

Collecting was done in 1951 at Ta’izz from January 6th
to the 25th, at Hodeida from January 28th to February 4th,
at Ma’bar from February 5th to the 9th, and at San’a from
February 11th to the 15th. A small amount of collecting was
accomplished along the road between these various points. The
land route of the party is shown in IYig. 1. The return from
San’a to Aden was by air.

Representative sets of specimens from the collection are de-
posited in the U. S. National Museum and in the British Mu-
seum (Natural History).

The larval chaetotaxal nomeneclature used in this paper is
that of Belkin (1950).

I am deeply indebted to Mr. P. ¥. Mattingly, British
Museum (Natural History), for making available to me the
results of his eritical examination of all the Yemen mosquito
specimens contained in the collections of the British Musenn,
Dr. T.. Merueei, West Aden Protectorate Medical Services,
very kindly made several unpublished Yemen mosquito rec-
ords available to me. CGrateful acknowledgment is made to
the other members of the mission, withont whose assistance
this part of the survey could not have been accomplished.

ANOPHELES FILE

DESCRIPTION or THK. COUNTRY

The topography, elimate, public health, and general biology
of the Yemen have been deseribed by Petrie (1939), Seott
_(1942), and Mount (1953) and need be reviewed only briefly
here.

The Yemen lies on the Red Sea coast in the southwestern
corner of the Arabian Peninsula. Tt is bounded on the north
and east by Saudi Arabia and on the south by the Aden
Protectorate. The country has an approximate area of 75,000
square miles and a population that is variously estimated to
number between three and seven million people,

1The opinions or assertions contained here are the private ones of the
writer and are not to be construcd as officinl or reflecting the views of
the Nuvy Department or the Naval gervice at lurge,
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TPour main topographical features exist. First is the desert
coastal plain or Tikuma. No permanent surface water oceurs
here. Along its inland wargin this area reaches an elevation
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Fig. 1, Map of Yemen, adapted from Scott and Britton (1941); the
land route of the Mission is indicuted with dushed arrows.

of approximately 600 feet. Next occurs a broad belt of foot-
hills and middle heights, some of which rise to elevations of
more than 6,000 feet. This region is transeeted by innumerable
stream courses or wadis, a number of which contain water
thronghout the year, The third area is comprised of the cen-
tral highland plateaus. These oceur principally between ele-
vations of 7,000 and 8,000 feet and have mountain peaks more
than 12 ()()() feet ln"h The fourth area is composed of the
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arid slopes from the plateaus to the Arabian desert on the
castern border of the country. Virtually nothing is known
about the aquatic biology of this last region,

The meteorological data for the Yemen consists of only a
few scattered observations (Petrie, 1939; Mount, 1953). Pe-
trie (1939: 358) indicated that the average yearly rainfall of
the coastal area is about two and one-half inches and that
of the central highlands about 14-15 inches. In the highland
areas the rains are mostly confined to the spring and autumn
seasons. Shade temperatures below 70° F. are rare in the
Tihama; whereas, at San’a the mean temperature varies from
50° I, in November to 63° . in June (Detrie, 1939: 357).

Maximum and minimum temperatures (northern exposure)
were recorded during our stay in the Yemen and are pre-
sented in the table below. No rainfall occurred in the areas
visited during the period of our trip.

TaBLE. RECORDED MINIMUM AND Maxnmusm TeMPERATURES (NORTHERN
Exrosurg) IN THE YEMEN, JANCARY AND FEBRUARY 1951,

Tempera- Tempera- Tempera-
; ture F° - ture F° . ture ¥°
' Min. Max. Min. Max. Min, Max.
' Date Ta'izz Date Ta’izz Date Ma’bar
January (4100°el.)  Januoary (4100°el.)  February (7300'el.)
8 500 76.5 22 54.0 80.0 7 38.0 735
[} 9 57.0 815 23 55.0 80.0 8 36.0 - 74.0
10 2.0 740 Hodeida 0&10 340 750
11 3.5 165 (Sea level) San’a
b 56.5  T14.0 30 64.0 81.0 (7100’ el.) .
13 7.0 775 31 63,0 820 2 47.0 68.5
TH& 15 50,0 75.0 February 13 48.0 89.0
15 H4.0 73.0 ] 65.0 82.0 14 47.5 80.0
17 5250 745 2 63.0 81.5 13 47.5 77.56
18 H2.0 T4 3 64.0 82.0 16 49.5 79.0
19 nlo  78.0 4 61.0 820 17 47.0 78.0
20 31.0 800 18 480 775
21 H4.0 80.0 19 43.0 75.0

P’revious Mosquito RECORDS rrRoM THE YEMEN

Prior to the making of this collection only five species of
mosquitoes had been recorded in the literature from the
Yemen, Edwards (1941) published Yemen records for Culex
mattinglyi (erroneously identified by him as €. laticinctus)
and (. theileri from u series of material collected by Seott
and Britton in 1947-38 and later deposited in the British
Musewm. I'rom specimens sent by Dr. €. Toffolon and Dr. 1,

“a
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Merucei, resident physicians in the Yemen, to the Toundon
School of lygiene and Tropical Medicine, Buxton (1914)
published Yemen records for dAnopheles adenensis, L. dthali,
and A. gambiae. The distribution records for the remainder
ol the material in the wbove two eolleetions, and for all of the
material deposited in the British Museam by Dr. Rathjens,
are given here for the first time.

The collection described in this paper contains 27 species.
Of these, two Culer speeies proved to be new and have been
deseribed elsewhere (Inight, 1953). A total of 29 mosquito
species is now known from the Yemen. Neither Anopheles
turkhudi nor Culexr univittatus var. neavei were taken by me.
A preliminary list of the species contained in this collection
has been published by Mount (1953). This list is corrected
and expanded lere.

Biologically, the Yemen belongs to the Northeast African
Province of the Ethiopian Region and econtains territory of
both the subdivisions of this province: the Abyssinian Iligh-
land District and the Somali Arid District (Kdwards, 1941:
452).

CorLECTION Recorns ror THE YEMEN COLLECTION

To avoid duplication in the individual species treatments, a
coneise account of each eollection is given here.

300. El-Amra, about 7 miles north of Ta’izz, el. about 3500 fect. Marshy
scepage resulting from irrigation storage tank overflow. Emer-
gent short grasy and some filumentons green algue, pll 7-8.
Anopheles gambiae, A. cinercus, and Culex theileri,

301, Two miles west of ‘I'n’izz on road to Hodeida, el. about 3900 feet,
Roadside covered cement basin for drinking water. Aperture
very small and water deeply shaded. _fnopheles rupicolus und
Culex tigripes.

302. Three and one-half milea west of Ta'izz on road to Hadeida, el.
about 3700 feet. Rowdside busin similar to 30Y, Anopheles rupi-
colus aud A, gambiae,

303. About three-fourths of a mile north of Ta'izz on road to Usuifira,
el. about 3900 feet. Roadside basin similar to, but much lurgcr
thau, 301 aud 302, Culer tigripes and C. decena.

304, Ta’izz, ¢l. 4100 feet, Single adult taken on wall in house. Cuh.z
nebulosus.,

308. Tl-Tlauban, Wadi ol Malah, about 3 miles cast of Ta’izz, el. nbout
3700 feet. Quict murginal water of a drying wadi stream, Short
emergent vegelation; a fine green floating watergrass. pll § =,
Anopheles cinereus, A. pharoensis, 4. sergentii (a single speci-
men), Culex theileri, C, simpsoni, and C. jenkinsi, .

300, Samo locnlity ns 308, T'wo femule specimens tuken on oiled papor
placed in rodent hurrows for the capture of FPhlebotomus. Speei-
mens in poor condition but probably A. sergentii.
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316.
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319.

320.
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324,

3245,
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Ta'izz, el. 4100 feet. Open cement basin in courtyard of mosque.
Culex tigripes, C. laticinctus, and C. decens, .

Same general loentity as 308, Marshy seepage area along the mar-
g of a smaull stream, dedes natronius und Culex theileri were
in dark brown water in drying hoof prints, and Anopheles pha-
roensis was in clear water ncarer to stream margin, Culex ¢
jenkinsi,

Tu’izz, el. 4100 feet. Closed cement Dbasin in mosque. Culex
pipiens,

Wadi Ruidan, about 17 miles west of Ta’izz on road te Hodeida,
el. about 3000 feet. Quict marginal water of a drying stream.
Filamentous green algae. .Anopheles dthali, A. gambiae, 4. pre-
toriensis, and Culex sinaiticus,

315, 318, Hodeida, sca level. Open cement basins in mosques.
Anopheles adenensis and Culex sitiens, )

Murawah, about 35 miles east of lodeida, el. near to sea level.
Open eement basin in mosque eourtyard. Culer quinquefascialus,

Tocality siune as 316, Large pottery water jugs within building.
Aedes aegypli.

Modeida, sen level, Targe pottery water jugs within building.
Aedes aegupti,

About 13 miles north of Hodeida near shore. Small pools and
seepage in meadow at edge of high tide level, water brackish,
Culer sitiens, R

Wadi Siham, nr. *Obat on road from odeida to San’a, el. about
1000 feet. Quiet marginal water of a drying stream, Emergent
ghort vegetation and fikimentous green algae. Anopheles dthali,
A, sergentiiy, A, pretoriensis, Culex elhiopicus, €, sina}'licus, and
C. tritaeniorhynchus, .

Hamman 'Ali, el. about 5000 feet. Very small pools along over-
flow diteh from the liot spring baths, Water deep brown in eolor.
Culex pipiens, dedes natronius, and Culiseta longiareolata.

Birket Ghail Masnah, about 32 miles south of Ma’bar on Hodeida-
San’n read, el. 7300 feet. Small permanent pond on arid high
plain, Potamageton, stonewart, and filumentous green glgae.
Anopheles cinercus and Culer theileri,

Wadi Grab, about 14 miles southcast of Ma’bar, el. about 7300
feet. Natural small pools along ditch course. Stonewart, rushes
and filamentous green algae. Anopheles fluviatilis, Culex salis-
buriensis, and Culex theileri.

Wadi Mal el-Ghail, about 14 miles west of Ma’bar, el. about 6500
feet, Pooly along small streani flowing fromn a mountain spring.
Pilamentous green algae.  ctnopheles cinereus, Culex jenkinsi,
und Culer theileri, .

Dhamar, el. 7400 feet. Borrow pit for mosque drainage. Lemma,
ulgne, and short emergent vegetation, Culex theileri,

Wadi Dluadir, el about 7000 feet. Smull open cement tunk, Culiseta
longiareolata and Culex mattinglyi.
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329, Rirket Ma’ugel-Biet Myiad, about 2 miles south of San’a el.
7100 feet, A great open cement rain-catchment tank. Potamage-
ton, Culer theileri,

330. Rirkot Sheikh Kuunaf, San’a, ¢l 7100 feet, Small open cement
watering tank. Culer mattinglyi.

331, Wadi Dhalir, el about 7000 feet. large open well, about 5 meters
to water level. Much flotage. Culiseta longiarcolata and Culex
maltinglyi.

332, Al-Asr, nbout 3 miles west of San’a; el. about 7600 feet. Very
large open cement basin, Rushes and filamentous grccu algae,
Dixa sp.

333. Rouda, about 3 miles north of San’a, el about 7]00 fect. Large
open cement tank. Algne. Culiseta longiareolata and Culer
maltinglyi. .

334. Locality same as 333. Very large open cemcnt pool in mosque
cuurhnrd Culiseta longiareolata.

335. San’a, el. 7100 feet, Threo andult specimens tnken in house. The
Anopheles was biting man in the evening. .fnopheles cinereus,
Culiscta longiareolata, and Culer mattinglyi.

SUMMARY oF THE YEMEN MosqQuimo CoLLECTION REcokns

The general mosquito situation during the period from
January Gth to Febrnary 19th, 1951, was as follows:

Elevation Sca Level (Tihama).—Collecting sites (numbers 314 to 320) ¢
Hodeida; Murawah, 21 miles inland from Hodeida; and the Red Scea
shore. Anopheles adenensis (in small numbers) and Culex sitiens were
present in brackish water in the open cement basinsg of mosques in
Hodeida. dedes aegypti was found breeding in numbers in the large
pottery water jars of homes in both Hodeida and Murawah, Cules
quinquefoascinlus was collected from fonl tepid water in the open cement
ablntion basin of a mosque in Murawalh. The basins of approximately
eight other mosques were examined without finding any mosquite breed
ing. Culer siticns was found in abunduncee in small pools of brackish
water in a grassy area at the edge of high tide level along the Red
Sea coast about 13 miles north of Hodeida, No udult mosquitoes were
colleeted.

Elevation 1000 to 3000 feet (lower foothills. )—(’ol\octmg sites (num-
bors 313 and 321): Wadi Ruidan 17 miles west of Ta’izz on road to
Hodeida, and Wadi Siham near ’Obul. dnopheles dthali, A, sergentii,
Ad. gambiac, and 4. preloriensiz Inrvae were colleeted along the still
margins of permancnt small strenms flowing through the rock-strewn
narrow valleys (wadis) that drain the highlands onto the Tihama. Culez
sinaitious, C. ethiopicus, and C. tritaeniorhynchus were also eollected from
this habitat. Small villuges of agricultural people are associnted with
these wadin, There is extensive earavan travel near both of these loca-
tions. No nighls were passed in this zone.

Klevation 3500-5000 feet (middle heights) . —Collecting sites (numbers
8300-312, 322): Tu’izz urea and Hanunan *Ali (site of roynl Lot springs
resort). No anopheline breeding was found within the walls of Ta’ize,
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but Dr. Toffolon stated that after April small numbers of Anopheles
ganmbiue may be found breeding in the open ublution pools of the
mosques. Culer laticietus was found hreeding in these pools in sufli-
cient numbers to constitute, potentially, a scerious pest mosquite prob-
lem., Culex decens and C. pipicns were also eolleeted from these places.
Swall nwumbers of dnopheles rapicolus and A, gambiae larvae were
found in covered cement drinking water basing ulong the roads immedi-
ately outside of Ta’ize. Anopheles gambiae, A, cinereus, and Culer
theieri were found breeding abundantly in a scepage area associated
with an irrigation project wbhout seven miles north of Ta’izz. dnopheles
cinercus, A. pharoensis, Culcx theileri, C. simpsoni, and C. jenkinsi were
colleeted from the still water at the marging of a small stream three
miles cant of Ta’ize. One larva of Anopheles sergentii was collected
from this same habitat. Two female anophelines, presumably 4. ser-
gentii, were collected on oiled paper placed in the openings of rodent
burrows located near this stream. Only a few agricultural families live
in this innmnediate area but heavy caravan traffic passes along the wadi
daily, since it is beside the highland ronte from Ta’izz to San’a. The
predatory larvae of Culex tigripes were found occasionally in the cement
buasin habitat in the Ta’izz area. At Hamman ’Ali, Culex pipiens,
Culiseta longiareolata, and dedes natronius were found breeding in the

fonl drainage water from the hot spring haths. Both here and at Ta’izz,

A, natroniuy was collected from dark brown silt-ladened water. No adult
moyqnitoes were colleeted at Ta’izz during wseveral attempted night-
biting collections.

Elevation 6500-7600 feet (highland plateaus).—Collecting sites (num-
bers 323-335): Ma’bar, Dhamar, aud San’a. Anopheles cinereus was
abundaut around the first two arcas, breeding in small permanent pools
surviving from the rainy season and in spring-fed stream pools. Culer
theileri, €, jenkinsi, and C. salisburicnsis were also collected from these
habitats.  Adults resembling 4. fluviatitis were reared out from larvae
collected here. None of these collection sites were closely associated
with villages. Farmers and herders work in the areas in the daytime but
nearly all return to the villages at night, No adult mosquitoes were secn.

In the San'a area not a single anophcline breeding site was found.
However, one Anopheles cinercus female was captured in a building in
Saw’a. Dr. Merueei, who has reported malaria present in San’a, eol-
leeted Ltnoplcles turkhudi, A, cincreas, and A, sergentii in the S8an’a
arca. The only water present in the San’a arca at the time of our
visit wis thut collected during the previous rainy scason in huge open
cement basing and that pumped from deep wells into drinking wator
hasing and into the ablution basins of the mosques, Culer thederi was
foumd in the former type of habitat, and Culiseta longiareolata and
Culeg mattinglyi in the latter. Unfortunately, no collecting was possible
in the mountaing arising from the highland plateaus.
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SPrECIES T'KEATMENTS
“ Anopheles (Myzomyia) adenensiy Christophers

Deseriptive Noles.—"The only comprehensive deseription of the adult
of this species (De Muillon, 1947:99) is based npon a single pair of
specimens from Hodeida, Yemen, A series of one male and five females
from thiz sume locality are in the collection reported on in this paper.
These agree satistactorily with Do Meillon’s deseription exeept that the
o pale arca on the stem of vein 5 of the female wing is more variable
than he indieates. In one specimen, this area is completely lacking on
one wing and represcnted by only two pale seales on the other; and in
two other specimens it is much redueed in extent, Only one specimen
has this pale arca ns prominent as figured by De Meillon,

De Meillon’s (1947:99) larval description is hased upon a larval skin
from Hodeida and a whole larva from Assab, Yritrea. In this deserip-
tion he states that the two long mesothoracie plenrul bairs are “‘simple
or with one of the long hairs with a few branches.”’ Ie does not
state which specimen had the branched hair. The present collection
contains a serics of 14 larval skins and onc whole larva, all from Ho-
deida. Al of these specimens have both long mesothoracie plenral hairs
simple. On the hasis of this, it scems probuble that it was the Assab
specinien which possessed the branched mesothoracie hair mentioned hy
Do Meillon, and suggests the possibility that this specimen actually
represents somo other species. Tn other details, the new Hodeida larval
series agrees with De Meillon’s deseription,

Distribulion—New rucorns: 1 male, 5 females, 12 sets
assoc. skins, 1 larva, Hodeida (314, 318). Previous rEcouns:
ITodeida (Buxton, 1944: 211; De Meillon, 1047: 100).

Discussion—The fact that the very elosely related species,
A. eulicifacies Giles, has been reported from Bahrein Island
(Afridi and Majid, 1938 441) and the Oman and the Ten-
cinl Oman (Leeson, T4R: 254) indicates the necessity for a
thorough study of the exact relutionship of these two species.

U Anopheles (Myzomylia) cinereus Theolald

Descriptive Notes.—'The Yewen materinl of this specics ngrees satis-
factorily with the deseription by Evans (1938:329). Females from a
single larval collection show all degrees of variation in the dark area
at the fork of vein 3 (on 3.2), from being entirely nbscnt to buing as
long as figured by DeMeillon (1847:210, PL 71a). The dark arca
shown on vein 2 just distad of crossvein 23 in the wing figured hy
De Meillon was entirely absent in somo of the Yemen specimens. This
variation is not mentioned by Evans (1938:329), The apieal pale spots
on hind tarsnl segments I-UH nre clearly distinet in all of these speci-
mens, but that on IV is frequently indistinet or even absent. The
upper mesepimeral hairs uro dusky in color, not pale us deseribed by
Fvans (1938:320),

Distribution.—Nrw recorns: 22 males, 28 females, 27 sety
assoc. skins, 14 larvae, Kl-Nra (300) ; El-Ilauban, Wadi el-
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Malah (308) ; Birket Ghail Masnah (323) ; Wali Mal el-Ghail
(823); and San’a (335, single female taken while biting a
human indoors), Previous krcorns: None published. Iow-
ever, Dr. Merueet reported by personal communication (1950)
the eollecting of cinerens at San'a.

Discussion—Leeson (1948 254) reported one larva similar
to cinereus in a collection of other species from Hoffuf in
eastern Saundi Arabia. This lurva differed from African mate-
rial (Southern Rhodesia) in having prothoracie hair 13 with
only three branches instead of with six to seven. All of the
Yemen specimens agreed with the African larva in this re-
spect. J

Anopheles (Myzomyia) dthali Patton

Deseriptive Notes.—No adults were collected. All of the larval speci-
mens are in poor condition but they scem to show no unusnal variation.
In one specimen, the three dark arcas immediately posterior to the
frontal hairg are fused into a transverse band. In the other specimens
ull of the elypeal markings are rather indistinet.

Distribution—New recorns: 4 whole larvae. Wadi Raidan
(313) and Wadi Siham, nr. 'Obal (321). PRrEVIOUS RECORDS:
Ta’izz (Buxton, 1944: 211).

Discussion.—A. dthali var. wardi T.eeson and Theodor
(1948: 222), which has recently been described from Socotra,
ditfers from dtheli only in small details of wing and palpal
markings. Since no Yemen dthali adults were taken, it is not
possible to compare Yemen and Socotra material.

v Anopheles (Myzomyia) fluviatilis James

Descriptive Notes.—In the absence of larval specimens this identifl-
cation is only tentative. The single female specimen resembles cinereus,
but the pharyngenl cones (anterior view) are without roots, indicating
that it must belong in cither group Myzomyia or group Neocellia. 'This
single specimen has the entire base of the costa dark, the tarsi all dark,
only a single propleural bristle, and a patch of elongate seales before
the wing base.

Distribution —NEw RECORDS : 2 males, 1 female, Wadi Grab,
nr. Ma'har (324). Previous kecorbs: None.

'/ Anopheles (Myzomyia) gambiae Giiles

Deseriptive Notes.—No four-banded female palpi oceur in the Yemen
geries. The sector and accessory sector spots on vein 1 are coalesced in
all of the speeimens, The pale interruption in the third dark area of
vein 1 is eoalesced with the preceding pale area in most specimens but
there are some exceptions.

Distribulion—NEew RECORDS: 5 males, 13 females, 17 sets
assoc, skinsg, 3 larvae. El-Amra (300), Ta’izz (302), and Wadi
Raidan (313). Previovs recorps: Ta'izz (Buxton, 1944:
212). Madinat el Abid (Merucei, 1950).
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v Anopheles (Myzomyia) pharoensis Theobahl

Desoriplive Notes.—No significant differences were noted between the
specinens collected and the deseription for this specios by Fvans (19383
a70),

Distribulion.—NEwW kecorDs: T males, 21 females, 7 sets
assoe, skins, 2 larvae, El-Ilaaban, Wadi el-Malal (308, 311).
PrEVIOUS RECORDS: None.

K4 Anopheles (Myzomyia) pretoriensis (Theobald)

Descriptive Notes.—The single pair of adults rcared do not show any
appreciable differences from the description by Evans (1938:358) ex-
copt that the posterior portion of the female wing is much more darkly-
acaled than figured.

Distribution—New REcorp: 1 male, 1 female, 5 larvae.
Wadi Raidan (313) and Wadi Siham, enr. 'Obal (321).
Previous rEcoRrbs: None.

/
V' Anopheles (Myzomyia) rupicolus Lewis

Desoriptive Notes—A small series was collected at Ta’izz. Because of
the presence of 2-3 well defined pale areas in the coastal region of the
wing, the fumales of this scrics go to rhodesiensis Theobnld instend of
rupicolus in the recent Ethiopian region keys by De Meillon (1947:21;
1949: 467). In view of the possibility that this variation may possibly
ropresent a valid geographical form of rupicolus, a rather full deseription
is given here.

Adult Female.—HEAp: Scales narrow, rod-like, unusually long, the
striations extending one-half or more of the length, hrownish yellow,
apices genernlly paler, in one specimen the seales were darker postero-
Intorally. Frontal tuft composed of one pair of scales in the single
slide-mounted head, certninly no more than two pairs in the remainder
of the specimens und absent entirely in one. Vertical bristles normal,
dusky. A patch of recumbent pale narrow scales extending forward be-
tween the eyes. Torus withoat scales. First antennal flagellar segment
with small dusky scales, which ean be adequately seen only on a slile
mount, Palpi thin and of uniform thickness, all dark; segment V ois
0.3 as long as IV (measurement from one specimen only ginco the divi-
sion between segments 1V and V oig diflicult to see in anything except
a slide mount). Prohoscis dark, lnbella pale. Maxilla with 12 teeth,
mandible with approximately 50 (impossible to aceurately determine on
the single slide-mounted specimen), Pharynx (one specimen) with a
single row ot 10 teeth with fimbrinted apices, some of the teeth expanded
apically, hasally cach tooth has a large tuberele and a pair of short
stout teeth, spiculations present on all surfaces. THorAX: Scutum with
grayish tomentosity when viewed from above, shiny brown arcas present
in some specimens, covered with lines of dark bristles and short hairs
whiclh are not at all scale-like; anterior promotory without true scules.
Anterior pronotum without seales. Pleuron without scales, integument
shiny, rather pale brownish. One propleural bristle, 1 spiracular, 2.3
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prealers, 3-4 upper sternopleurals, 3-5 lower sternopleurals, 7-10 upper
mescpimerals, AsboMeN: Without scales, even on cerci. Lieug: Uniform-
Iy dark. Coxae without scales. WiNag: Length 3.4-3.9 mm, average 3.79,
Costa with 2 pale arcas of rather small size, basul one-third entirely dark,
the costal spots repeated on vein 1, In addition, three of the ten specimens
have a sub-apical pale arca on the costa, represented by only a few pale
sceales on vein 1, In cach of these specimens, this spot is more pro-
nounced on one wing than on the other. The anterior margin of this
apot on the costa is fringed with a line of black seales. Iringe without
pale spots. Outstanding scales quite narrow.

Male.—Palpi uniformly dark., Wing markings much reduced. Tn 3
gpecimens the wings are all dark cxcept for a few pale scales present
subapically on the posterior margin of costa. The other 2 specimens
have, in addition to this pale scaling, a few pale scales on vein 1 in
the same position, and indistinet pale scaling at one or hoth of the
other areas of the costa which bear spots in the females, the exact combi-
nution varying even hetween the two wings of one specimen. TERMINALIA
(1 slide): Basistyle with some scaling. Tour parabasal spines, normal,
Accessory apine long. Harpago with cluly strongly convex laterally and
strongly concave mesully; apical hristle about 1.5 the length of the club
and 1.7 the length of the outer nccessory hair.

Larva—ITeap: Anterior clypeus without markings, posteriorly 3 dark
patehes usually present. Iuner c¢lypeal hairs with sparse fine fraying,
may he only 1 spienle, completely simple in 1 specimen; outer elypeal
hairs simple, 0.6 to 0.7 the length of the inner; posterior gimple, 0.6-0.8
the length of the inner and approximately equal to the outer; post-
frontal hinir (hair 8) with 2-4 hranches; vertical hair (hair 9) with 2-5
branches. Auntenna with a conspicuous group of spicules on internal as-
pecet of basal one-third; longer than those on other parts of the an-
tenna; shaft hair slightly shorter than antennal width at insertion point,
inserted at approximately the basal one fourth; apical hair split be-
fore middle into 3-4 branches. Fingershaped piece of maxillary palp
slightly sliorter than the paired picces in length. Tiorax: Shoulder
hairs (submedian hairs) with basal tubereles of moderate size, distincetly
geparated, none flattened; onter hair single. Palmate hair with about
9-13 narrow lanceolate undifferentiated leaflets.  Prothoracie pleural
group with 1 long bristle feathered. Prothoracie hair 13 with 3-5
branchies. Mesothoracic and metathoracie plenral groups caeh with 1
long bristle feathered, the other simple, AwspoMeN: Palmate hair on T
small and more or less rudimentary, though some leaflets show differen-
tiation inte blades and filaments, with 10-13 Jeatiets, PPalimate hair on
11 lurger, with abont 14-16 leaflets, all of which have indented shoulders
and well defined  filament. On 1TL-VID the palmate hairs are fully
developed but still relatively small, with abont 17-21 leaflets, these
810 times longer than wide, scrrations generally rather few in num-
ber, vartable in shape; filaments varying from being one-fifth to one-
fourth of the total length of the leaflet; pigmentation of the leaflets
mottled. Saddle hair simple, bifid in one speeimen on one side. Tergal
plate of 1V and V of maoderate size, bheing in length slightly more than
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one-hulf of the distance between the palmate hairs of these segments;
oneg accessory plute, this however usually constricted medially to appear
a8 two fused plates, Tntegument of the ventral surface of segments 111
VII with rows of sparse microtrichia., Peeten with 4.5 long teeth alter-
nating with groups of shorter ones which total about 9-12 in number.
Lateral hair of IV with 3-4 branches, of 'V owith 2:3, of VI with 2 4.

Distribution—Nuw reEcorbps: 5 males, 10 females, H sets
assoc. skins, 3 larvae, Ta'izz (301, 302). PREVIOUS RECORDS:
None.

Discussion—As De Meillon (1947: 97) has stated, it is
questionable whether rupicolus is specifically distinet from
rhodesicnsis Theobald. From a consideration of the type of
variation that has heen deseribed for these two nawmes, it
seems highly probable that rhodesiensis is a polytypie species
containing two or more geographically-igolated subspecies.
A. rhodesiensis typically has well-marked wings and palpi and
is widespread in Africa south of a line from Sierra Leone to
Ethiopia; rupicolus has the wings and palpi with less distinet
pale markings and is apparently confined to the arid lands
lying on or near to the Red Sea,

v Anopheles (Myzomyia) sergentit (Theobald)

Descriptive Notes.—The single specimen (female) taken differs in
wing and leg markings from the description by Christophors (L93:3:193)
as follows: Wing with a small hasal pale spot wiid a fow pale seales
at lovel of ervssvein 2.3 on vein 2, a basal pale arca on vein 4, and vein
6 all dark except for a few pale basal scales. Fuore and mid femorn
without apieal pale scales, the hind femora with a single line of pale
seales npically. All of the tibine with proncunced apical marks, the mid
and hind tibine also each with a dorsal pale spot at the base.

The associated larval skin did not differ signiicantly from the de-
geription by Christophers (1933:195),

Distribution—NEw recorns: 1 female and assoe. skins, 131-
Tauban, Wadi el-Malah (308). Three whole larvae, Wadi
Siham, nr. ’Obal (321). Two female specimens trapped on
oiled paper at the entrances of rodent burrows in Wadi el-
Malah (309) are possibly this species. PREVIOUS RECORDS:
None published. Tlowever, Dr, Merueei reported by personal
communication (1950) the collecting of sergenfii at Saun’a.

v Anopheles (Myzomyia) turkhundf Liston

Descriptive Notes.—No material of this species was collected by us in
the Yemen, although specimens were taken not far across the border, at
Wadi Tiban in the Aden Protectorate.

Distribution—New recorns: None. DPREVIOUS RECORDS:
None published. Tlowever, Dr. Merneei reported hy personal
communuication (1850) the collecting of turkhudi at San’u.
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" Culiseta (Allotheobaldia) longlareolata (AMacquart)

Descriptive Notes.—Nearly ull degrees of the variation in tergal mark-
ings described by Edwards (1941:69) were represented in the small
scrien of specimens colleeted,

Distribulion—NEw Reconrps: 8 males, 6 females, 4 sets agsoc.
skins, 7 larvae, Tamman-Ali (322), Wadi Dhahr (328,331),
and Rouda (333, 334). Prrvious rRecorps: None published.
IHowever, there are specimens in the British Museum from
San’a, IX-1937, Rathjens and Guest ITouse, 26-VITI-1946.
(Mattingly, 1953).

V' Aedes (Stegomyia) aegypti (Linnaeus)

Descriptive Notes.—Many of the specimens reared had the dorsal sur-
face of the alnlomen almost completely pale in color. Iowever, there
were all degrees of intermediates between this condition and the normal
dark condition,

Distribulion—New RECORDS: 29 males, 17 females, 57 sets.
assoc. sking, 6 larvae, Murawah (317). Eleven males, 14 fe-
males, 13 sets assoc. skins, ITodeida (319). Previous RECORDS ¢
None.

V Aedes (Aedimorphus) natronius Edwards

Descriptive Notes.—The Yemen specimens differ from Edwards’ de-
seription (1941:199) for this species as follows: Dististyle fincely-haired.
over much of length. Basal lobe of bhasistyle with several distinet apines
apically. Wings ot female usually with a short continuous arca of whit-
ish scales in the area of the apices of veins 1 and 2. Tergites of fenle
with basal dull white bands, with whitish scales along basal half of
lateral marging (reduced to lateral medinn patehes on more distal seg-
ments), and with broad complete apical bands of brassy-yellow scales.

The larva differs from that deseribed by Iopking (1952:205) as fol-

lows: Comb possessing 11-16 teeth, ’ecten with 20-26 teeth.

Distribution.—NEw kEcorps: 27 males, 27 females, 12 sets
assoc. sking, 7 larvae, El-Huuban, Wadi el-Malah, nr. Ta’izz
(311). 2 males, 1 larva, Hamman "Ali (322). Pkevious REC--
oxrbs: None,

Discussion.—Mr. P. F. Mattingly very kindly ecompared a
deseription of the Yemen material with the series of natronius
specimens in the collection of the British Museum (Natural
1listory) and found them to be conspecific in every way.
The discrepancies noted above between the Yemen specimens.
and Edwards’ deseription of the adult of this species proved
to be due to errors in the deseription. After studying a very
large serics of African larvae, Mattingly reported that the
range in vaviation of the number of comb and pecten teeth
was respecetively, 12-28 and 13-31. Iopkins’ statement that.
the larva possesses about 40 pecten teeth is thus evidently a
niisprint,

TRl
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U Culex (Lutzia) tigripes Grundpré and Charmoy

Descriptive Notes.—The single femule nnd the three males taken re-
semble variant five of Edwards’ (1941:249) in having pale scutul
scaling, broad apical creamy bands on tergites 11V, tergites VI-VIIL
almost entirely yellow-scaled, and in having unbanded sternites. How-
ever, some of the sternites do possess definite apico lateral patches of
dark seales. Variant five has previously Leen reported only from the
Aden Protectorate,

The larva matches the deseription by Hopkins (1952:249) except that
head hair 9 (hair f) is 6-7-brunched instead of double,

Distribution. —\me RECORDS ; 3 males, 1 female, 2 sets assoc.
skins, 1 pupal skin, Ta'izz (301, 303, 310) l‘m,\'lous RECORDS ;
None published. ]lmwv«-r, there is a single male specimen in
the British Museum from Usaifira, nr. Ta’izz, XII-1937, Scott
and Britton (Mattingly, 1953).

Discussion. -—Mattmgly (1953) reported that the male speci-
men from Usaifira in the British Museum, although badly
rubbed and incomplete, agrees reasonably well with some of
the darker specimens of Edwards’ variant five. The fact that
variant five has to Jdate been reported only from the Aden
Protectorate and from the Yemen scems strong support for
believing this to be a geographic variety. D’erhaps more com-
plete comparison of the larvae may throw some light on
this matter.

\/ Culex (Neoculex) jenkinsi Kuight

Distribution—Nrew Recorps: 3 males, 5 femanles, El-1Tau-
ban, Wadi el-Malah (308). 1 male, 1 female, Wadi Mal el-
(hail (325). Previous recorps: None,

Discussion—The larva of this species is not definitely
known. However, following the description of jenkinsi as a
new species (Knight, 1953), a single larval skin (pupal skin
associated but adult lost) was found in the Yemen collection
(Tiot No. 311),-which is not only different from any other
('ulex larva collected in the Yemen, but also from any ('ulex
described in Hopkins (1952). Since the collection containing
this specimen was made from the same general locality as the
one which produced the type collection of jenkinsi, it scems
likely that this larval skin and its associated pupal skin repre-
sent jenkinsi.

In Hopkins’ (1952: 246) key to the larvae of Ethiopian
Culez, this larva keys to Culex (Neoculex) sunyaniensis Ed-
wards. TTowever, it differs from that species as deseribed by
Hopking (1952: 259) in having the infuscation of the antenna
confined to the extreme hase aml to the portion distad of the
hair tuft, head hair 5 with 3 branches, five pairs of siphonal



220 PRUC, ENT, 500, WASHL, VOl. 55, NO. 3, UCTOBER 1933

hair tufts of which the third and fourth are dorsally out of
line, the distal mavgin of the anal plate finely spiculate, 1se¢
(hatr 2) with 3 branclies of which the most ventral is the
fongest, and the ventrval brush with 6 pairs of tufts in the
harred area (none proximal to this area). Additional details
are: Tlead seta 8 with 3-4 branches, 9 with 5-6, 11 with 2,
12 with 3-4, and 13 with 3. Mentum with 7-9 teeth on either
side of centval tooth. Hair 6 on abdominal segments, I, 1T, and
1V triple, on TIT and V double, and on VI single. Siphon
index 7.8, Lateral hair of anai plate with 3 hranches. Anal
wills missing.

I Culex (Neoculex) salisburiensis Theohald
Fig. 2

Descriptive Notes—One male, two females, and two sets of associated
larval and. pupal skins were collected near Ma’bar. The adults show
the following differences from the deseription by Idwards (1041 257):
Female palpi approximately one sixth the length of the proboseis. Torus
and first flagellar scgments of the female antennae with some pale
geales. Seutum with pale yellowish narrow scales, the seales paler in
color marginally and on the prescutellur space. The scales on apn
narrow ahove and broadened below. In addition to the pleural seule
patehes deseribed by Fdwards, there are a few scales on the lower
prealir kuob, and the mesepimeral pateh is divided. One female speei-
men possesses two mesepimeral bristles on one side. Tergites I1-VII
with prominent apical ereamy bands, these medially widened on II-1V in
male, and only on Il in the female. Sternites pale-scaled, baso-lateral
dark sealing present on most of them. The leaf (g) of the subapical
loha of the male genitatin with a distinetive angular and serrate margin
and with a distinetive median pigmented aren (fig. 2). Three accessory
setiie present between the two groups of rods, Dististyle narrowed
apically, with an indistinet dorsal membranous structure, Additional
information: Upper fork ccll of male 1.5 times longer than its stem,
and the cross veing separated by somewhat more than the length of the
posterior one. Upper fork ecll of female 2.1-2.4 tines longer than its
stem. Male with fore and mid tarsul e¢laws unequal, ench unidentate;
hind equal, simple. Female with tarsal claws equal, simple. Dististyle
of male genitalin with two sctae. Lateral lobes of ninth tergite not
tubereulate, broad, and cach bearing 4-6 stout setae.

The larva is completely similar to the Inrval deseription of salisburien-
sis in Hopking (1952: 234), -

Distribution—Nuw nrcorps: 1 male, 2 fenales, with assoc.
larval and pupal skins, Wadi Girah, nr, Ma’bar (324), Pue-
viots rEcoubs: None,

Discussion.—Because of the many differences noted between
the Yemen adults and the deseription by Edwards (1941
257), a Lull deseription of this material and a drawing of the
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Fig. 2, Culex (Neoculex) salisburiensis, male genitalia; mesul aspeet
of basistyle.
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male genitalia (fig. 2) were prepared and sent to Mr., P, If.
Mattingly to be compared with the specimens of salisburiensis
deposited in the British Musenm  (Natural History). The
deseription and drawing were compared with the following
material : Sudan: Kajo Kaji, 1 female. Kenya: Nairobi, 4
males, 3 females. N, Rhodesia: Chilanga, 2 females. S. Rhode-
sia: Salisbury, 6 females. Transvaal: Pretoria, 1 male, 1 fe-
male. Natal: Weenen, 1 male, 1 female; Ulundi, 1 male;
Iisteourt, 2 males, 2 females. Cape Province: Stellenboseh,
1 male, 1 female; Cape Town, 2 males, 2 fenales; Mossel Bay,
1 female. 1is reply following this study was as follows: “‘I
am afraid almost all of the differences vou noted are due to
errors in Kdwards’ deseription. The only difference of any
sienificance is that, while the Nairobi males have terminalia
identical with the Yemen form, those from further south lack
the longest of three accessory bristles on the subapical lobe
and one of the two small setae on the dististyle. It is clear
therefore that we have a northern and a southern form bnt it
is impossible to say which is the type form sinece T have no
males from Salisbury. . . . It may be possible eventually to
distingnish two subspecies. The southern forms are certainly
much darker than yours, especially with respect to the seutal

sealing but the Nairobi specimens are intermediate and, T -

should think, would probably intergrade in Xritrea. Also the
two specimens from Chilanga suggest that there is consider-
able seasonal variation since one, collected in Jannary, is very
dark, while the other collected in November, is as pale as the
Nairobi form. Edwards’ fizure for the length of the female
palps scems to have been based on a single aberrant or shrunk-
en specimen; and the tergal bands are variable, even in the
same loeality. The other diffcrences are just errors in de-
seription.’’

V culex (Culiclomyia) nebulosus Theobald

Descriptive Notes.—The single specimen (male) has a large pateh of
scales anteriorly on the propleuron, which wounld indicate that it is the
Fast African representative of nebulosus, n. var. pseudocinercus Theo-
bald. However, since it lacks the mesepimeral scale patch and the
short hairs that are supposed to be associated with the lower mesepimeral
bristle (definitive characteristics of var. pseudocinereus according to
Edwards, 1941: 273), the identification is given here simply as the
type form.

Distribution—New recorns: 1 male, Ta'izz (304). Pre-
vious RECORDS : None.

Discussion.—The genitalia of this male and of males in the
author’s e¢olleetion from Uganda and the A, 1, Sudan differ

ne
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from that figured by Edwards (1941 fiz. 89a) in that the two
blunt bristles associated with the narrow leaf cach have one
edge spiculated.

L\ Culex (Culex) decens Thueobhald

Descriptive Notes.—The Yemen material resembles that deseribed by
Edwards (1941: 336) except thut sume females have proboscis lighter
beneath, Frequently, the scutal scaling is lighter than reddish-hrown,
and all of the female specimiens have struight narrow white basal

abdominal bunds,

The larva differs slightly fromn that described by "opkmu (1952
330) as follows: Head hair 5 with 2.3 branches, hair 6 with 2, Lair 7
with 6.8, Mentum with 7-8 teeth on each side of the main tooth.
Lateral setae of abdominal segments 111, V, and VI single, very long;
of segment IV shorter and slenderer and with 1-4 brunches. A distinetive
character, not mentioned in Hopking, is the presence of a very long
pair of subdorsal setae on both segments 1V and V. Comb composed of
46-62 seales. All of the pecten teeth with 4 or more denticles. Ventral
brush composed of 12 hair tufts. Dorsal anal gills 0.9-1.1 the length
of the unal plate and 1.4-1.6 the length of the ventral gills. This de-
seription is based wpon 10 larval skins picked at random from the
collection,

Distribution—NEew recorps: 75 adults, 65 sets associated

skins, 8 larvae, Ta’izz (303, 310). P’revious RECORDS: None.

V' Culex (Culex) ethiopicus Edwurds

Distribution—NEw recorps: 2 females, 2 sets assoe. skins,
13 larvae, Wadi Siham, nr, 'Obal (321). P’reEvious ricorps:
None,

V' Culex (Culex) laticinctus Edwards

Distribution—NEW Recorbs: 44 males, 16 females, 36 sets
assoc, skins, 4 larvae, Ta’izz (310). Previovs ReEcorbs: None,

The record of San’a by Edwards (1941: 314) has been found

by Mr. I, . Mattingly to be based upon specimens of the
new species, (7. ((1.) mattinglyi.

V' Culex (Culex) mattinglyl Kuight

Distribution.—New recowrns: Type series. 6 males, 21 fe-
males, 2 sets assoe. skins, numerous larvae. Wadi Dhahr (328,
331), Birket Shiekh Kunnaf (330), Rouda (334), and San’a
(335). IP’revious recorns: None published. However, there
are specimens in the British Musemmn from: San'a, TI-1938
(from house at Bir-cl-Azab), T-1938, 1T1-1938, Scott and Brit-
ton (Mattingly, 1953). These were erroneously tdentified and
published by Edwards (1941: 314) as laficinctus.

Discussion—'This species is most closely related to lali-
cinctus,
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Culex (Culex) pipiens Linnacus

Deseriptice Notes.— The DV /D ratio (Sundararnman, 1949: 307) for
three male genitadin from Hamman "AN were -0, 003, and -0.15 (all
negative) ; all being similar in this respect to pipens from Cairo, Kgypt
(Kunight and Abdel Malek, 1951 178).

Ten lurval specimens selected at randem had the subdorsal hair of
abdominal segment 1H double 17 times, triple twice, and missing once.
The subdorsal hair of abdominal segment 1V was double 16 thnes,
triple twice, und missing twice.

Distribution—New recorns: 1 male, 2 females, Ta'izz.
(312). Nine males, 6 females, 9 sets assoe. sking, 5 larvae,
Tamman Al (322). Previous nrecoxns: None published,
However, there are speeimens in the British Museum from:
Huda, about 4 miles west of San’a, [-1938, Scott and Britton.
San’a, 1X-1937, from lucerne field, Rathjens, San’a, T and
11, 1938, Scott and Britton. San’a, from house at Bir-el-Azab,
1-1938, Scott and Britton, (Mattingly, 1953).

\

Descriptive Notes.—The DV/D ratio (S8undararuman, 1949: 307) for
three malo genitalia were 0.8%, 1.00, and 1.19. In the 10 larval apeci-
mens, the subdorsal hair of abdominal segment 11L was single 18 times
and double twice. The subdorsal hair of abdominal segment IV was
single 15 times and double five times.

Distribution—~New Recorps: 4 males, 4 females, 10 sets
assoe. skins, Murawah (316). Previous gecorps: None,

Culex (Culex) quinquefasciatus Say

v culex (Culex) simpsoni Theobald

Descriptive Notes.—Both specimens show indieations of a longitudi-
nn) pale line on the mid femur (see Edwards, 1941: 310), The male
genitalin most resembles Fdwards? figure (19041 fig, 106f) of a specis
men from the Anglo Egyptian Sudan,

Distribution.—NEw nrecorns: 2 males, El-TTanban, Wadi
el-Malah (308). Previous recornps: None.

V' Culex (Culex) sinaiticus Kirkpatrick

Descriptive Notes.—In general, these larvae resemble Iopkins® (1952:
295) description for this species. Itowever, the Yemen specimens differ
a8 follows: Comb composed of 3240 spines and seales. Siphon index
7.3-7.9. Pecten with 10-18 spines. None of the siphonal hair tufts.
markedly out-of-line. Latcral hair of anal scgment with 2.3 branches.
Upper caudal seta with 1-4 branches. Ventral brush with 12 tufts (once:
with 11). Dorsul anal gills equal to anal plate in length and 1.5 length
of ventral gills, ’

The larvae from 'Obal differ from those from Wadi Raidan in having
the siplional hair tufts 1.5 the width of the siphon at the point of
attachment instead of only 1.0,
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Distribution—-New reconrvs: 3 larvae, Wadi Raidan (313).
4 larvae, Wadi Sitham, ne. "Obal (320, Previovs kicorns;
None.

Discussion.—Based upon Hopkins® (1952 293) description
of the larva of simpseni Theobuld, there appears to he no way
by whicl the larva of simpsont can be distinguished from that
of sinaiticus. By combining the larval decription for simp-
sont of Mactiregor (1927) with his own, all known larval dit-
ferences between these two species are eradicated. One possi-
ble remaining difference could be that the pecten teeth of
simpsoni, according to the written description (Hopkiny,
1952 205), possess no more than two minute basal denticles.
However, Hopkins' figure (1952: fiz. 173) illustrates the
pecten teeth with many ventral denticles and so, identieal to
sinaiticus. '

\/ Culex (Oulex) sitiens Wiecdemann

Descriptive Notes.—ApuLr: The Yemen adults rescmble the variation
desceribed by Edwards (1941; 208) from the Rea Sea eoustal arcas in that
the background scaling is pale instead of dark, heing brownish-yellow
in the male und whitish-yellow in the female. Distinet areas of dark
brown scaling occeur anterior to the scutal angle (paired), before the
presentellur aren, and above the wing base (pnired). This durk brown
sealing may become extensive cnough to give the scutums an indefinite
mottlied appearance. Other differences are that the fore tibine aro an-
teriorly durk and the posterior margin of the constal vein always has a
varinble nmount of pale scaling. The male genitalia is gencrally wimilar
to that figured by Edwards (1941: fig. 102b) for the Red Sea coustal
variant,

Larva (described from 8 adult-nssocinted skins and 2 whole larvae,
representing 4 colleetions) . —ANTENNA: Shaft pigmented at extrene base
and along portion beyond hair tuft, spiculate from hase to level of hair
tuft, slenderer and nearly smooth from there to apex. Antennal hair
tuft (hair 1) inserted shortly beyond middle (0.6 from base), with
numerous elongate frayed branches, hairs 2 and 3 slightly subapical
and extending anteriorly slightly further than hair 4. Ieap: Clypeal
spines stout, pigmented, usually swollen medially, obtuse, somectimes
spiculate medially; hair 4 single; 5 with 5-8 branches; ¢ with 4-5 (once
with 8); 7 with 7-11; 8 with 2-5; 9 with 2.4, 10 with 1.2; 11 with 2.3;
12 with 2 (once single); 13 with 2-3; 14 single; 15 with 2-3. Mentum
with 7 teeth on each side of the median tooth. Aspomen, }-VII: Hair
6 of 1 with 3 branches, hair 7 single. Hair 6 of IT with 3 (occusionally
with 4), of J1I-V1 double. Awposwn, VIIL: Hair 1 with 6-9 branches,
hairs 2 and 4 single, hair 3 with 8-10, hair 5 with 4. Comb consisting of
n pateh of 41-58 seales, ench scale with an evenly-expanding lateral and
apical fringe. SienoN: Pale; index 3.6-4.8; acus present; § or 6 more
or less paired multiply-branched elongate ventral hair tufts present,

.
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one pair of 2 or 3-branched suhdorsal tufts beyond middle, tha most
basal pair of ventrul tufts beginning cither hefore or ufter the last
pecten tooth; pecten composed of a line of 12-18 tecth, each tooth with
mumerous denticles ventrully along entire length, ANAL SkUMENT: Anal
plate narrow, complete, with minute denticles along the dorso posterior
margin; hair 1 (lh) single, slightly longer than anal plate; hair 2
(isc) with 2-5 branches, each more ventral branch longer than the pre-
ceding; hair 3 (osc) wsingle; hair 4 (ventral brush) with 12 tufts

(twice with 11), each tuft arising from the barred area. Anal gills.

broadly tapered, the dorsal pair 0.5-0.6 the lengih of the anal plate and
1.0-1.4 the length of the ventral pair,

Distribution—NEw REcorps: 58 males, 60 females, 62 sets.

assoc. skins, 20 larvae, ITodeida (314, 315, 318, 320). Previous
ricorns: None published. However, there are specimens in
the British Museum from near IHodeida, 111-1938, Scott and
Britton (Mattingly, 1953).

Discussion.—Tlopking (1952: 284) states that he has seen
no definitely-identified Ethiopian material of this species.
Beeause of this, a full description of the larva of Yemen
siticns is given here. It differs from the Red Sea variant as
keyed by Hopkins (1952: 248) ay follows: Very frequently
the most proximal siphonal hair tufts begin before the last

peeten tooth, the comb scales are 41-58 in number instead of -
“about 35," Ih is only shightly longer than the anal plate,
and the dorsal gils are 0.5-0.6 the length of the anal plate in- -

stead of less than one-half.

V Culex (Culex) theiler! Theobald

Distribution—NEW ®recorps: A very large series of all
stages, El-Amra (300) : El-TTauban, Wadi el-Malah (308,
311); Birket Ghail Masnah (323); Wadi Grab (324); Wadi
Mal el-Ghail (325); Dhamar (327); and Birket Ma’agel-Biet
Myiad (329). Additionally, there are specimens in the British

Museum from the following localities: TTada, about 4 miles.

west of San’a, 1-1938, Scott and Britton. San’a, X-1937,
Rathjens. San’a, 1-1938, from lucerne field, Seott and Britton,
(Mattingly, 1953). Previous rREcorps : San’a (Edwards, 1941-
306). This record duplicates in part the one given just ahove.

¥ culex (Culex) tritaeniorhynchus Giles

Descriptive Notes.—~—The Yemen specimens key satisfactorily in Hop-
kins (?052: 249).

Distribution—New recorps: 3 larvae, Wadi Sibam, nr..
'Ohal (321). Previous gEcorps : None,

“/ Onlex (Culex) univittatus var. neavel Theobald

Distribution—NEw ReEcorns: Not taken. ITowever, there is.

a
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one male and one female in the British Museum from Usaifira,
nr. Ta’ize, X11-1037, Seott and Dreitton (Mattingly, 1953).
PrEVIOUS RECORDS: None.

SUBMMARY

A collection of mosquitoes made early in 1951 in the Yemen
is the basis for this paper. Taxonomie, biological, and distribin-
tional notes are given for the 27 included species. This collec-
tion raises the total of mosquito species known to occur in
the Yemen to 29, Prior to the making of this collection,
only five species of mosquitoes had been recorded in the
literature from the Yemen.
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A REVIEW OF LiIB CULEX PIPIENS COMPLEX IN THE MEDITER-
RANLAN SUBREGION (DIPTERA, CULICIDAR).

>

rub.-Cradr, Kexxer: T Kwxrenr, M.S.C., U.S.N.
+d States Naw! Medical i .scarch Unit No. 3, Cairo, Egypl.)

INTRODUCTION.

I is now well established that two major bivlogical forms of 5:ipiens Linnacug
ocour widely distributed in the Talacarctic region. These fosms, variously
considered spuciss or subspecies, are treated under the names of pipicns L.
and molestus Worskil by most present-day workers. In addition, other less
well-known {oyms have been recognized, three of which have received the
names of bobericus Roubaud, sterno-pallidus Roubaud and stermo-punciatus
Roubaud. » '

Although much has ben published on various phases of the pipiens com-
plex, our knowlcdge of the taxonomy and biology of the included forms is still
far from complete. This is due, in part to the meager morphological data
available for the various forms, and in part to the absence of the necessary
biological data froms many portions of the geographical range. A further
complicating factor is the incompleteness of our knowledge of the relationship
of pipiens to its sister species, fatigans Wiedemann.

It is the purpose of this paper to review all of the diagnostic-type informa-
tion available on the pipiens complex in the Mediterrancan subregion of the
Palacarctic region (as defined by Smart, 1948). For the sake of coherency it
has been necessary to include information from the following Kuropean sub-
region countries: the British Isles, northern France, Germany, the Nether-
Jands and Hungary.

Culex (Culex) molestus Forskal. .
Apusr.—Summarized from Marshall and Staley (1937) and Jobling (1938).

Male.—Tirst four segments of the palpi not exceeding the labium, inclnding the labulla
(according to Marshall and Stalcy, 1035, cqualling 86-100 per cent. of the length of the
labium); segment 11T usually curved when seen from a lateral view. Scutum yellowish-
brown (Ficalbi, 1893, described the scutum as being light reddish, almost rust-coloured).
The dark scaling of the distal portion of the labium, the apical portion of the tergites and
the dorsal surfaces of the femora and the tibiae lacking metallic blue reflections.  Yellowish-
white scaling at apices of femora and tibiac not visible as white dots to the naked cye.
Abdominal sternites without postero-lateral patches of dark scales ; median patcles cither
absent, or else consisting of only a very few darkish scales.  Ninth tergite lobes each bearing
7-15 sctae (Jobling, 1938). However, in connection with these setae Marshall and Staley
(1937) found averages as low as 6-8 and 7-2 for an English strain (Westminster). Their
other strains (British : Hayling and Hull. France; Greeee; Hungary; Malta) had
averages of 9-5 to 14-7.

Femule.~-As in male but differing as follows : Apex of palpi sometimes having a vestige
of a fourth segment (found by Jobling, 1938, in a Grecian strain and in a very few specimens
of a German strain).  The pale tergal bands of the female are described by Marshall and
Staley (1937) as being not coustricted, i.c., the basal and apical margins being straight and

4
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parallel.  However, Jobling (1938) states that tlic shape of the dark bands of the tergites
is too variable for diagnestic use.

Eca.—Floor of micropylar apparatus with reti¢ulations psorly defined, particularly
towards the center (Roubaud, 1935).  Index of greatest breadth to overall length with an
average value of 0-24 (Marshall and Staley, 1835 ; Tiayling strain),  The shape of the raft
and the arrengement of the included eggs are not as r ax in piplens (Jobling, 1938).
Often the eggs ¢ not formrowsatall.  Inalmozt every roft a number of eges are arranged,
obliquely.  The shape of the raft may be rounded, squarc, triangular, oblong, ribbon-like
or indefinite.  The oblong end triangular rafts are generally laid by fed females. Accord-
ing to Jobling (1938), 120 rafts from nnfed fen:zles contained 7-111 eggs with an average
of 42, and 52 rafts from fed females contained 67-176 eggs with an average of 91, Cluisto-
phers (1945) reports t1ub the autogenous raft rarely exceeds 2 mm. in length, whereas the
blood-meal raft may : - zh 3 mm. The tetal number of eggs contained in the autogenous
raft and the first blood-meal raft of any single female is about equal to the total number of
eggs contained in a single pipicas raft (Tate and Vincent, 1936).

Larva.—Summarized from Jobling (1938). Anal papillaec lengths are
for larvae bred in rain-or tap-water.

First inster.—Distal portion of siphon dilated ; the proximal edge of the pigmentation
not sharply indicated. Siphon index 2-5-3:0, mcan 2-7; length 209-1-2
mean 265-5. . o )

Second instar.—Siphon stout and almost straight, ventr:] surface straight excep: the
most distal portion which bends inwards, dorsal smface slightly wavy. Siphon index
2-7-3-3, mecan 3-0; length 426-4-508-4 microns, mean 457-2.  Anal (ventral) brush with
9-19 branches, mean 13-0.  Anal papillae about egual to the anal plate in length.

Third instar.~Ventral 1:argin of siphon with a more regular curvature. Siphonal
ralves more or less triangular and broadly pointed from lateral view ; ventral edge of
valve lever with a rounded projection in middle, its dorsal edge more narrowly incurved.
Siphon index 2:9-3-7, mean 3-2; length 610-5-925-0 microns, mean 746-0. Anal brush
with 28-47 branches, mean 35-6.  Anal papillae much shorter than anal segment.

Fourth instar.—Mentum with 18-24 tecth, mean 21 (median tooth not counted).
Siphon is shorter and broader than in pipiens, and lacks the distinet sigmoid curve of
pipiens beeause of the nearly straight dorsalsurface.  The valves are more or less triangular
in lateral view, with a rounded apex; the valve lever narrows abruptly in two places and
its narrow distal part is straight. Siphon index 3-5-4-8, means (4) of 3-9-4-4; length
1110-0-1554-0 microns, mean 1329-0. Extensive use has been made of the number of
branches in the siphon hair tuits (Marshall and Staley, 1937, and Callot, 1947), but this
character scems to be more indicative of local population differences than of anything
else (Jobling, 1938). Anal brush with 59-90 branches, mecan 70-5. Anal papillae shorter
than anal segment.

3 microns,

Vazrratrons.—Although a number of morphological variations of the
pipiens complex have been described, the absence of the necessary biological
data in most of these cases makes it impossible at present to evaluate them.
The following is the principal exception.

Lewis (1945) described the prpiens form occurring in the Anglo-Egyptian
Sudan from Khartoum to Wadi Halfa on the Bgyptian frontier as molestus on
the basis of its man-biting habits and its breeding places (bilge-water of barges,
pit latrines and in pools). No data are given concerning autogeny or steno-
gamy.

Adult: General colour davk brown. Tirst four seginents of male palpi are together
about equal in length to the labium, sometimes slightly shorter or longer ; segment JIT s

o
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somewhat curved.  Number of setae on ("‘()L lobe of the 9th tuuue 5-16, mean 89, Larva:

Siphon index 3-5-5-3, mean 4-3. Sonie larvae had a slight sig mmd curvature of the siphon.
The ventral valves and the valve lever vary in shape a: 'l some specimens were of the
pipicus type.

Broroay.—Awlogeny : Perhaps the most interesting biological diagnostic
character of wnolestus is its ability to lay eggs without a previous blood meal
(autogeny).  The bistorical aspects of our knowledge of autogeny in the
])t]HC’/LS complex have been extensively reviewed by Marshall and c\t aley (1937)

and Jobling (]%S) as have the prohlems relating to the sclection of the name
moleste. for the o autogenous form of pzpzcns and the restriction of the name _
panns to the ansutogenous form (alse Natvig, 1948). '

By now it scemns to bo well established that autogeny In smoleslus is an in-
herited ¢he - cter (Roubaud 1930 ; Vincent, ]933 . De Buck, 1935 ; Tate and
Vi mcnm, 19355 Weyer, 1935 anu Callot, 1047), rather than awly the result
of the larval dict as Y)ﬂ‘w\ ed b} De Boissezon (1 33, 1934).  In nature the per-
centage of molestus fo.. “os that can Jay autogenously is quite small, but the
ability to do so markedly increases in succeeding autogenous-selected genera-
tions (Mathis, 1940). Hybridization experiments between molestus snd pipiens
have shown that autogeny always appears in at least some of the offspring,
but that its appearance may be delayed until the F, gencration (Tate and
Vincent, 1936).  Since it is generally conceded that hybridization between these
two forms occurs in nature, the above fact would make it possible to find
autogeny present in some of the offspring of anautogenous wild-caught adults
(as was done by Vincent, 1933).

The exact mechanism of autogeny has not been dchinitely demonstrated.
One widely-held opinion is that the larvac of autogenous mosquitoes store up
exceptional quantities of fat body, which is carried through into the adult
stage and permits the maturation and oviposition of the eggs without further
nourishment (Juff, 1929 ; Roubaud, 1931, 1933, 1934 ; Roubaud and Tou-
manoff, 1930 ; Roubaud and Mezger, 1934¢ ; Hecht, 1932 ; Weyecr, 1934 ;
and Mathis, 1940).

Very little information is available upon the exact larval dietary require-
ments for autogeny, but 1t seems logical to believe that the larval food must
be sufliciently rich in proteins and minerals to compensate for the amounts of
these compounds that are normally obtamed via the adult blood meal. What-
ever the necded compounds are, they are apparently present in the ordinary
laboratory larval diets of hay or dog-biscuit infusions, since these media prove
quite satisfactory for maintaining autogenous cultures.

The maintenance of an antogenous colony by Tate and Vincent (1936)
through 49 gencrations adequately demonstrates that the continuous use of
autogenous powers does not devitalize the stock (spanogyny). Roubaud (1933)
found that spanogyny did oceur, but it seems likely that his cultural conditions
m some way became unfavourable.

Since autogeny is not obligatory to molestus, it is an interesting problem as
to what use molestus females make of a blood meal when it is taken before the
mitial egg laying, as they will readily do whenever it is offered. Jobling
(1938) states thut it not only permits the laying of a greater number of eggs hut
also of a greater number of viable eggs.  Also, a blood meal is apparently
necessary 101 a second (or later) emr~]ayuw And, of course, as with feedings
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with sugar water, honey solution, sliced apple or other similar adult foods, a
blood meal greatly prelongs adult life. Tate and Vincent (1936) report that
autogenous females usually appear reluctant to take a blood meal before they
have laid their auntogenous rafts.

Copulation scems to be a prerequisite for autogenous egg-laying, as Vincent
(1933) has reported that femmales fed on blood would lay unfartilised rafts,
whercas autogencus rafts were almost invariably fertile.

Stenogamy : The ahility to copulate in small spaces (stencgamy) is a second
important diagnostic character for aolestus, mating n this fous having been
reported in spaces s small as three cubic inches (16-39 c.c.) by Callot (1937).
This is in marked contrest to pipiens, which requires a much lorger space
(eurygamy). More pmcmval space volumes for stenogamic rearing of molestus
range from 30 cubic mches (500 c.c.) (Marshall, 1938) to G643 cubic inches
(10,867 c.c.) (MacGregor, 1932). :

No definite maximum space volume has apparently beer establishic? for
the diagnosis of the presence of stenogamy. However, Weyer (1935) reported
that the anautogenous form would not matc in a space of 2400 cubic inches
(39,336 c.c.); and Callot (1947) obtained fertilization in a eurygamous, anauto-
genous strain in a space of 3804 cubic inches (64,000 c.c.). Thcu:‘xre, a.cmldm,g
to the results of these two investigators the minimum space requirement of
pipiens should be somewhere between a cube of 13-5 inches and one of 15-5
inches.

Stenogamy is an inherited character. In crosses between eurygamous and
stenogamous forms, stenogamy always appears in the Iy generation (Vincent,
1933 ; Tate and Vincent, 1936).

In molestus the males copulate with resting femeles (Tate and Vincent,
1936) ; whereas in pipiens male swarms occur and the mating act begins in the
air (Marshall, 1938).

Homodynamy : A third biological characteristic that is diagnostic for
molestus is its ability to maintain reproductive activity throughout the year
(homodymnamy), as opposed to the intervention in the life eycle of a period of
reproductive mactivity (heterodynamy) such as-is the case with pipiens.

The mechanism of hibernation in mosquitoes is still madequately known.
However, according to Roubaud (1929, 1930, 1933) cyclical hibernation is
obligatory in pipiens to allow recovery from a normally occurring specific
debility. On the other hand, Bates (1949) believes it more likely that fat
production (gonotrophic dissociation), and the following inaciive period, is
duc to any combimation of factors that tend to restrict the activity of the
mosquito, rather than to the presence of some inner physiological rthythm. He
would include here such factors as temperature and the length of the light
period. As de Boissezon (1930) has pointed out, such 1est110hon of activity
probably results in a cessation of ovarian function due to the slowing down of
the general metabolism, thus permitting the reserves normally used for egg
maturation to be preserved and used for the survival of the hibernating fomale,
The immediate causc of this cessation of ovarian function according to W igeles-
worth (1949) is probably the failure of the corpus allatum to secrete the hor-
mone necessary for egg production.

In view of the fact that Tate and Vincent (1936) were able to maintain a
colony of pipiens (English strain) with the aid of artificial light and at labora-
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tory temperatures through 11 generations without the occurrence of eyclical
hibernation, it scems lx\cl) that the theory advanced by Bates is the mo.e
sound for this species at least.

- If this theory is accepted, then it would & pear that molestus (since it is
homodynamic) should lack the ability to meet low tempo.atures by the pro-
duction of fat boc dy, and therefore would be Jess resistant to low temperatures
than is pipiens, and that its activity should not be dependent upon the length
of the daily light period. The former condition has been shown to be true
m pait by Jobli ing (1938), who found that pipiens is more active below 15° C.
thon is seolestus. Further, it 1s now known that pipiens is probably the only
subs pecics n the most northern parts of Lurope and that molesius is more
common in the Mediterrancan parts of the Palacarctic region (Jobling, 1938).
The maintenance of molestus throughout the year in ceniral Europe and in
England 35 probably only possible because of its invasion of heated placcs
during the winter. The second condition listed above is borne out by the fact
that Jobl; 1:g (1937) bas shown that molestus can caryy out complete dovelop-
ment in total darkmness.

Type of blood : A fourth biological character that has been commonly used
for the separation of molestus from pipiens is host preference. Man and cther
mammalian animals are rmddy fed upon by molestus, whereas pipiens does so
only rarely. This difference in feeding habits was one of the first clues to the
discovery that more than one biotype of mosquito was being treated under the
name pipiens (sce Marshall and Staley, 1937, and Jobling, 1938, for the his-
torical aspects of this problem).

In addition to mammals, molestus also feeds readily upon avian hosts. In
connection with this it is of interest to note that bird blood results in the
production of more eggs by molestus than does human blood (Roubaud and
Mezger, 1934). :

Miscellaneous : Tor some years molestus was believed to be strictly an
urban species, I contrast to pipiens, which was regarded to be a rural species.
That this distinction is no longer tenable is shown by Marshall (1938), who
states, ““ The assumption that 1t is exclusively (or even chicfly) an ¢ urban’
mosquito can no longer be supported. On the contrary, sufficient cvidence
has alrcmdy been obtained to indicate that C. molestus and C. pipiens often
co-exist in rural areas.’

Another biological characteristic of molestus which apparen‘oly 15 of use n
distinguishing 1t from pipiens is its ability to breedin water veryrich in decaying
organic material. Roubaud and Gaschen (1932) experimented with this
capacity and found molestus more resistant than pipicns to solutions of human
urine, ammonia, and ammonium carhonate.

Distrmurion.—Using autogeny and stenogamy as the basic diagnostic
characters for molestus, it has been definitely recorded from only the followmrr
localities in the ’\],cdltelmn an subregion : France, Ttaly, Malta, Grcccc
Palestine and Egypt.

Culex (Culez) molestus var. sterno-pallidus Roubaud.

Morrnonocy.--This name was applied to the morphological variety of
molestus in France which has the abdominal sternites without dark scaling.
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Roubaud (1945) described two stzains of this form, one from Aigues-Mortes
and the other from the Pyrenees, which he stated differed slightly from one
another biologically and morphologically.

Bronecy.—This variety is described as being stenogamice, homodynamic and
autogenic.

Culex (Culex) molestus var. sterno-punctatus Roubaud.

MorpHoLOGY.—This name was applied te the morphological variety of
molestus in France which has black spots medially on the abdominal sternites.
As with stzrmo-pallidus, two strains are desciibed. One, from Axles, showed
the black spots consistently ; but the other, from Paris, had these spots alto-
gether lacking in sbout one-fifth of the examples. Roubaud (1945) halieved
this latier variation to be the result of hybridization between sterno-pallidus
and sterno-punctatus.

BroLogy.—As with sterno-pallidus, this form 1s autogenic, stenogamic and
homodynamic.

Culez (Culex) pipiens Linnaeus.
Apvir.—Summarized from Marshall and Staley (1937) and Jobling (1938).

Male.—¥irst four segments of the palpi longer than the labium (according to Marshall
and Staley, 1935, equalling 101-109 per cent. of the length of the labium in tws English,
strains) ; segment I11 almost straight when scen from a lateral view. Scutum ¢} Lrown,
in some specimens almost sepia.  Distal portion of the labium, dark bands of the 10
and dorsal surface of the femora and tibiae bear very dark scales which have di
netallic-blue reflections. White scales on apices of femora and tibiae visible as “1 m
dots to the naked cye. Sternites with median and postero-lateral patches of dark scales;
the postero-lateral patches may be indistinet or absent. Ninth tergite lobes each bearing
6-11 setae, mean 8.

Female.—~Apex of palpi is pointed and ends in a cup-shaped sensillun.

Bec.—Floor of micropylar apparatus with a well-defined reticulated area (Roubaud,
1935). Slenderer than the cgg of molestus, the average value of the ratio of greatest
breadth to overall length being 0-22 for an English strain (Marshall and Staley, 1933).
The egg raft is symmetrical and boat-shaped, being formed of numerouns eggs arranged in
straight rows. One or two median rows are the longest and extend from one narrow end
of the raft to the ether. The majority of rafts contain from 150-300 eggs but cxtremes of
77 and 505 were observed (Jobling, 1938).  Rafis may measure as much as 1-8 X 6-Q mm,
in size (Christophers, 1945). :

o

Larva.—Sunmmarized from Jobling (1938).  Anal papillac lengths are for
larvae bred in rain-or tap-water.

First instar.—The portion of the siphon beyond the constriction is funnel-shaped, and
the portion before is convex ventrally and slightly concave dorsally in the middle ; the
proximal edge of the pigmentation is ragged and dark (more sharply indicated than in
molestus). Siphon index 3-0-4-1, mean 3-6; length 266-5-348-5 microns, mean 310-S,

Second instar.—Siphon is slender, gradually narrowing distally and has a very slight
sigmoid curvature ; the ventral side is slightly concave along the basal part, whercas the
dorsal side is convex on the basal half and concave distally.  Siphon index 3-5-3-9, mean
37; length 434-8-572-5 microns, mean 473-8.  Anal (ventral) brush with 8-13 branches,
mean 10-2.  Anal papillac are about as long as the anal segiment.

Third instar~Siphonal valves are double-pointed from lateral view.  Ventral cdge of
valve lever is almdist straight and the dorsal edge is broadly incurved. Siphon index
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3-4-4-4, mean 3-9; length 703-0-425-C microns, mean 810-3.  Anal brush with 16-36
branches, mean 245, Anel papillae very much lenger than the anal segment.

Fourth instar.—Mentum with 14-24 tecth, mean 18 (median tooth not counted).
Siphon slender, gradually narrowing distally and bas a slight sigmeid curvature which i-
much more distinet basally, where the ventral surface is concave and the dorsal one is
convex,  Each ventral valve i roughly rectangular with a blunt apox frem lateral view,
Valve lever narrows more or Jerss uniformly towards the distal end, which is curved.  Siphon
index 4+5- 67 mcan 5:3; length 1784:0-1850-0 microns, mean 1573-8.  Callot (1947) gave
the siphon index of a Fre b sbrain as 3+45-5:55 with thice means of 3-8-4-15. Anal

biush with 431-79 bero P, mean 60, Anal papillae more than twice as long as anal
scgment.

Variarioxs.—TLewis (1943) reporied on 3 adulis and 2 laivae from the
Anglo-Egyptian Sudan (south of Khartowm) collected at 6000 to 10,050 fect
clevation in the mountains. The adults were not appreciably dayler than the
material he felt to be snolestus. In one mals the first four segments of the
palpi only just exceeded the proboscis in length.  Sternites had distinet median
and postero-lateral dark patches. One female had the abdominal tergit
banding reduced. The number of setae on each lobe of the 9th tergite were
11-14. Siphonal mdices of the two larvae were 5-8 and 6-1.

B1orocY.—The biologic:! features that have thus far been found to be of
diagnostic value in distingnishing between the members of the pipiens complex
are discussed in some detail under the biological treatment for melestus.

Culex pipiens is anautogenous, curygamous, heterodynamic, and ornitho-
philous. It is largely a rural species, and does not have the tolerance of
molestus for larval breeding waters rich in decaying organic materials.

Although not adequately studied it is now known that more than one
biotype of the anautogenous pipiens occurs (see the discussion of Culex pipiens
var. berbericis). :

DrsrrisuTioN.—Anaubtogenous, eurygamous pipiens has definitely been
reported in the Mediterranean subregion from France and Italy.

Culex (Culex) pipiens var. berbericus Roubaud.

Morreiorocy.—This name was applied by Roubaud (1933) to a form of the
pipiens complex {rom Algeria on the basis of biological differences. No
morphological data was given except that Roubaud pointed out it may cox-
respond with the short siphon pipiens form recognized by Barraud (1921) in
Palestine.

Brovocy.—This form was origimally described as being anautogenous,
stenogamous, homodynanious, and mammal-biting. Later, Roubaud (1929)
found that it may sometimes exhibit autogeny, but attempted to explain this
(1945) by saying that the involved material was probably hybrid.

Callot and Dao Van Ty (1943) found berbericus at Nice in southern France,
differing from the Algerian material only in that it never exhibited autogeny.
They also found two other strains of anautogenous, stenogamic pipiens in
France (one at Richeliew and the other at Paris).  However, these differed from
berbericas in that they did not demonstrate any zoophilism.  Roubaud (1945)
suggested that the Richelien strain must be a hyhrid hetween molestus and
piplens, hut Jater Callot (1947) found that its biological characters remained
true through several generations.  That there is a form in the United States
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similar to berbericus is evidenced by the studies of Roth (1948) and Tarid (1949),
who worked with pipiens strains from Ohio and from Michigan and Maryland
respectively and found them to be anautogenous and stenogamous (copulation
occurred in spaces of 1815 and 107-5 cubic inches).  In addition, paiving began
in flight.  INo mention was ni=de of host preferences.

A further bictype of pipicns was described by Roukaud (1942 from seuth
France which combines the qualities of anautogeny, eurygamy, and anthro-
philism (predilection for feeding on man).

Unnamed IMorphological Varicties of the pipiens Comp!»c—x

(1) Theobald (1905) applied the name quastmodestis to a single female from
Sfer, Tunis (Biro). Later Bdwauds (1‘“1) ceseribed this as LcmU a veriont
forni of piptens characterized by having the scutal scales more or less ochreous
(some of the dark parts of the abdomen alss tend to this colour).

(2) According to Edwards (1913) females of pipiens from British Ka
Africa have extremely variable abdominal banding, being reduced in some
specimens to Inconspicuous pale lateral spots and with every gradation in
between. Later, he (1921) stated that this variant occurred in the Mediter-
rapean arca, and Kirkpatrick (1925) specifically mentioned it a¢ occurring
in Bgypt. Edwards (1921) believed it possibly to be associated with the
Barraud larval variety. Still later Edwards (1926, 1641) repeated his 1913
remarks, and said that in Africa there is hardly any trace of a pale spot on the
outer side of the hind tibial apex, and that the male palp1 are lonnnl than the
proboscis by about one-half the length of the penultimate segment.

(3) A third variant has been described by Edwards (1921) from the Levant
and Asia Minor in which the upper fork ccll is shorter than usual, thus resemb-
ling fatigans. However, he did not find this variant m ma terial from Mesopo-
tamia, where both pipiens and fatigans occur.

(4) Barraud (1921) stated that pipiens larvae in Palestine differed from
material from Western Burope and Mesopotamia (Iraq) in having a shorter
s1phon a slightly smaller average number of pecten teeth, and the antennac
light in colour. The abdommnl bands were incomplete in some of the adults
from these larvae. Edwards (1921) m speaking of this form described it as
having 5-17 pecten teeth (average 12) and a siphon index of about 1-5.

N

Hybridization in pipiens Complex.

A number of nvestigators have performed crossing experiments betveen
molestus and piprens and between various strains of both forms (Vincent, 1933 ;
Roubaud, 1933, 1945; De Buck, 1935; Tate and Vincent, 1936 ; Weyer,
1936 ; and Callot, 1947). In most cases fertile offspring have resulted from
crosses of either sex, and it has heen possible to show something of the genetic
nature of autogeny and stenogamy, and also to hypothesize the fairly frequent
occurrence of hybridization in nature.  However, puzzling results have ocenrred
m some cases, and it is clear that much more calefulh -controlled c\pcnmen—
tation is needed on this subject. Callot (1947) s practically the only investi-
gatm to have concerned himself about the results of hybridization en morpho-

logical characters, and even his work is not very conclusive, due to the fact
that no very complete agreement has yet been reached on what the salient
morphological characters arc of melestus and pipicns.
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Relotionship of pipiens Conplex to fotigans.

A further complicating factor in the pipiens complox is the close relationship
of fatigens, which comes i contact with members of the pipiens complex in
many portions of the world and has even Eeen shown 1o produce iiiermediates
wi'h this complex in some of these place: (Farid, 1949, and Sundareraman,
1019).  Successfs] laboratory interbreeding between members of the pipiens
complex and faiigans and the production of fertile hybrid offspring is also
readily obtained (Weyer, 1935 ; Roubaud, 1941 ; Farid, 1949, Sundarareman,
1949).

In the Mediterranzen sub-region the only real point of contact hetwean the
piptens complex and futigans known te occur at present is in lower Iraq (Meso-
polmnia) and in eastan Persia (Bdwards, 1921); and no mtermediates have
yet been reported from this zone of contact (it is probeble that the distribution
of these tvo overlap in Lritrca and the Anglo-Xgyptian Sudas, but these
arcas are on the northern edge of the Ethiopian region). However fortunats
this condition is for students of the pipieis complex in the Iivropean and
Mediterrancan areas, it leaves unsettled the broader problem of terminology.
Farid (1949) has sugzested treating fatigans and molestus as subspecies of
pipiens because of their proven interfertility i the laboratory, and Sundarara-
man (1949) has given evidence to show the presence of interbreeding in nature
between fatigans and pipiens. Therefore, that the differences between these
three (and the other pipiens biotypes that have been described) are infraspecific
in character now seems to be mdisputable. However, that they are all sub-
species and thus fully equal in degree of evolution is impossible when the nature
of the supposed differences between them are qualitatively examined.

—

a

i

Relationship of Culez scottr Theobald to the pipiens Complex.

This species, which is known only from the Seychelles Islands, is described
by ldwards (1941) as closely resembling pipiens in terminalic structure.
However, in ornamentation 1t resembles C. musarwn Kdwards oxr C. ornato- -
thoracts Theobald. Because of the possibility that scotts might be a true
member of the pipiens complex, a more detailed study of its morphology and
biology certainly seems to be indicated.
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