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L. Introducn')n

Kaduna, the capltal of the Northern Reglon of ngerla, is a town w1th 44 500,
inhabitants, situated at latitude 10.30 N and longitude 7,28 E , in an enclave of -
capital territory enclosed by Zaria Province, The studies described below were
carried out between June 1957 and Décember 1958 within a radius of fifty miles of
Kaduna during which time the mosquita population was kept under almost continual
observation., As energetlc contrcl measures were' in force in the urban area all
the observations reported were made’ out,s‘_de the control zone. Short~%erm mosquito
surveys have been made previously in the dzptrlct by Brown, Frbzaohn and Mattingly
(Federal Malaria Service Records) and records made by these and other Workers are

included in part IV of the present docunent,, AR

The topography of the area is gently undulatlng_Gumea savannah with scattered
granite outcrops; +the altitude is about 2000 feet.  The reglon is traversed by
numerous small streams which drain into the Kaduna River. A number of streams are
burdered with fringing forest where distinct and isolated.mosquito. commnities-occur,

During the rains flooding leads to the formation of small swamps,

_‘I‘he-rural population is gregarious and lives in villages of varying sizes.
It is mainly agricultural and farming activities provide many additivnal mosquito
breeding places, ‘The mud huts in which the people live are mostly rectangular of
about 180 square feet in area) with thatched roofs; windows are lacking and. the
doorways are covered at night with grass mats, The huts are never completely sub-
divided into rooms, Domestit animals include goat, sheep, deg and fowl which are

generally loose in the compouhds but oocasionally share the hut of their owner,
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TABLE 1
CLIMATIC RECORDS = KADUNA 1958
By courtesy of the Director of the West African Institute
for Trypanosomiasis Research
Temperature o
Month Mean | Meam | o - Mean Temp, Tosoiute | Absolute
Max, | Min, ge (fahrenhait) Max, Min,
Jan, 90,9 64.6 26.3 T4 100,0 56
Feb, 89.6 | 64.3 | 25.3 76,8 98.0 58
Mar, 97.5 72.0 25.5 85.0 101,0 65
Apr. 91.5 73.5 17.0 82.0 98.0 70
May 90,2 73.9 | 16.3 81,9 9%.,0 68
June 83.6 | T.2 | 12.4 6.4 88,0 8
July 79,0 | 75.4 beb 7.6 83.0 68
Aug, 79,9 {. 0.4 | 9.5 75,1 88,0 67
Sept. 83.8 ! . 0.4 | 13.4 7.1 88.0 66
Oct. - 89,5 7.7 17.8 80.6 93.0 68
Nov. 92,3 | 68.6 | 23.7 80,2 95,0 63
Dec. 92.6 64.2 28.4 78.4 98.0 59
. Humidity | Rainfall
Month R.H. % RE. %, Range | Hean | Hean daily | Monthly
at Max, T. ] at Min, T. R.H. % | Evaporation| (inches)
cCs.,
Jan, 35% 488 13 61,5 96.4 0
Feb. 26% 38% 12 42,0 116.0 0
Mar, 27% 41% 1 34,0 115.9 0.
Apr, 50% 86% 36 68,0 45.8 4o31
May 47 86% 39 66.5 25.9 5,31
June 49% 81% 32 65,0 19.6 7,95
July 60% 66% () 63.0 12.3 6.17
Aug,. 724 90% 18 81,0 12.3 8.38
. Sept. 66% 90% 24 7840 10,5 13,08
Oct, 49% 86% 37 6645 31.2 7,56
Nov. 50% 81% | 65.5 58,16 0.03
Dec. 32% 65% 33 48.5 90.85 0
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The inhabitants of the observation villages generally sat outs:.de the:\.r huts wtil - |
about 10 p.m, before retiring, An average of 2, 6 persons sleep in each hut this
differs from the custom in round huts in the ookoto area where 1 0 =-1.5 persons

occupy a hut,

Malaria is holoendeniic thr"oughout Nigeria but_in the Kaduna area as iﬁdeed
throughout the Northern Region, there is an increased incidence in the wet season.
However, at the height of the dry season (January - February) in 1958 the bloods of
200 children aged up to 10 years and living in mosqul'bo obsarvatlon v:Lllages were
examined for malaria parasites; 87 per cent of the total were found to be

positiyve but in two small villages.all were mfected

IT, Description of the investigation.

The object of the studies was primarily to ascertain the bionomics, of actual
and potential vectors of malaria in the area, . Consequently the principal study
concentrated on the anthropophilic species which feed in the vicinity of human

habitations, SR

~ Two village areas were selected for observation, “One), Kakuri, including four
hamlets is situated about 'two miles south of Kaduna and within-a mile of the Kaduna
River. ~The other, Kangimi, includes two hamlets, 1lies about twenty miles north.of:

the capital and is in close proxmty to small swampy streams., -

The seasonal fluctuation of endophlllc species was measured by v1s:1.t1ng three
or four huts in each village at monthly intervals, making early morning pyrethrum
floor-sheet collections and calculating the Average Anophe']:es"Defrfsities' per hut per
day, Mosquitos collected in this way were dissected and the Sporozoite Rates

recorded,

The entrance and exit times of endophilic specjes ﬁere studiee by usirig s:imilaf
methods t0 Wharton (1951), Here, however, door traps were used 1nstead of window.
traps. The 'door trap! consists of a largei panel of plywood mounted on ‘a frame which
fits the doorway of the hut., In the centre of the panel is a baffle with a narrow
horizontal slit as in a typical Magoon trap, above this is a squere hole ové'r which
a gauze funnel trap can be fastened, With the slit open and the funnel trap opening



WHOMal/255
page 4

into the hut the mosquito:s are allpwed to enter but many of those which attempt to
leavé are caught in the funnel trap, With the slit closed and the funnel trap opening
outwards many mosquitos are caught as they attempt to enter the hut, Since many
mosquitos enter and leave by other routes sueh traps could not be used to estimate
actual numbers but if it is assumed that the proportion caught in traps is fairly
constant then the times of entry and exit can be ascertained, The trapping
experiments were carried out from July to September 1958.

Seasonal. fluctuations of anthropophilic mosquitos and biting times were studied
by the regular use of human bait throughout the year. Generally four catchers
were emplayéd at any one time, they sat in total darkness and collected mosquitos
in tubes as they were bitten, Short catches lasting from 7 p.m., until 10 p.m, were
made about four times per month at one of the two regular catching stations in the
bush, These stations were situated at about 1/2 and 1-1/2 miles respectively from
habitations, both were in close proximity to marshy areas, Twice a month all night

catches were made in a native village.

III, Bionomics of the principal endophagic speciés

The principal endophagic Anopheles of the area were A, gambiae, A, funestus,

A, nill and A, wellcomei, The first two species comprised almost the whole daytime

resting populations obtained from huts by floor-sheet collections, It was not
until the collection of mosquitos biting human bait was started that the possible
importance of the other two species was realized,

A, Seasonal 'fluctuations

The results of morning floor-sheet oollections (Table 2) show that in the
northern village area A, funestus was the dominant species for all but two months of
the year, its number being greater at the end of the rains. In the southern area
A, gambiae predominated during the rains whereas in the dry season both species
occurred in similar low numbers. A. nili was found resting in huts only during the
rains; it has never comprised more than 14 per cent, of the total Anopheles
population of any hamlet, o
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TABLE 2

AVERAGE ANOPHELES DENSTTIES TN SOUTHERN VILLAGE AREA

)
t

|

Species |July|Aug. (Sept. oct.fiNov, Dec,| Jan,| Feb, |Mar.| Apr . {May |June| Julyl Aug.|Sept, Oct.

A, nili 02 o5 1

.

0jofojolofo o o {oO

, o R AR T
~ AVERAGE ANOPHELES DENSITIES IN NORTHERN VILLAGE--AREA ... .-

A, gambiae |4 |8 |25 |89 1263 0.5 2 | 2.5{4a3|5 |3 |3 |26, 12
A, funestus| 3 {10 |15 | 28 ’ w8 1712 J10/]1}3 2 | 3.5 10
! 1|1 0"

. . P
Vi K ] Vi e PR
- N AT K] PREENE

Y - - o n 4 -

Species | July|Aug.| Sept.]Oct.| Nov,|Dec, |[Jan, Feb,.‘MerQ}Apr.\ May |June| July [aug.| Sept. Oct

A, gambise | 30 (14 | 7 (62| 3| 0| ol of ol 5 {1115 |7 |2 5" 4

A, funestus| 25 +[34 | 70 |1617) 98| 23-| 51| 27} 2018|2012 |26 |:36| e0i 67
A, nili o502 | 8 [ 1] o o of ol o] o1 0.0/ 01 4] -9 o

To ascertain the rel:.ablllty of floor-sheet collections in detema.nmg the numbers
of mosqu:.tos biting per night, a series of.all night indoor catches was: made in- the
v;llage' of Ka‘r'lg:xml,’ ': ‘Genez:ally, from twg: to four: collections were rade” pér month between
February and December:‘l958._ - N B

Since the night catches were ‘made in one. hut a very close‘- correlation between the
numbers caught biting and the AAD calculated from collectlons made in a number .of.
huts cannot ‘be expected From the results given in Table 3 it can be seen-in the case
of A, funestus and A, ga.mb:.ae ‘that the average numbers of fresh:ly fed females in
floor-sheet collections, divided by 2.5 (the average number. of occupants) closely

approximates to the numbers caught biting during 10 man hours. . The generally higher
flgures in the biting: column are partly due to the. fact that a 10 hour rather than a
7 or 8 hour night is calculated

The hlghest densities of A. nili recorded in floor-sheet collectlons were 15 per
hut i.e, 6 per man hut but the number actually caught biting -one- man per ~10 hour. n:nght
was over ten Yimes this number. Durlng August and’ September A nili was"the  dominant
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species biting indoors, These results show that of the total A, nili biting, only

a very small proportion remain in the huts at dawn., 1In the case of A, wellcomei,

which is quite an important endophagic species in the dry season only two have been
recorded in huts at dewn, Should either of these species be incriminated as vectors,
control by house spraying witﬁ residual insecticides would prove difficult owing to
their short stay in huts.

TABIE 3

COMPARISON BETWEEN AAD CALCULATED BY FLOOR-SHEET COLLECTIONS
AND ACTUAL NUMBERS- OF ANOPHELES CAUGHT BITING PER 10 MEN/HOURS

‘ Feb, { March ! April ; May ([June | July {Aug. {Sept, { Oct, |Nov, {Dec,

‘ t\lo4 .man/hrs '
rorked 40 50 40 20 |40 80 80 40 40 28 40
No, nights 2y 2 2 1 2 4 4 2 2 2 2
A, gambiae Feb, | March | April | May {dJune { July | Aug. | Sept. | Oct. Nov.‘ Deo.
Total AAD . 0. 0 8 14 |16 10 34 | 73 7411

‘|Feds AAD 0 0 6 7 9 7 ] 22 60 6 1
Feds per man 0 0 3 3 4 ‘3 9 4 2 0
No. biting -
1 man/10- hrs ol o 0.2} 0.2f 7 6 { 21 | 15 5 1 2§ o2
A, funestus Feb, | March [ April| May {June | July | Aug. | Sept, | Oct. {Nov, {Dec.
Total AAD 47 | 29 18 21 } 8 18 | 48 66 57 | 72

'|Feds AAD 17 8 14 10 3 8 32 41 37 46
Feds per man 7 3 6 4 | 1 3 13 16 15 18
No. biting \
1 man/10 hrs 10 3 2 0.2} 5 4 ) 17 | 12 2, | 16 6
A, nili Feb, | March | April | May | June | July | Aug, | Sept, | Oct, {Nov, |{Dec,
Total AAD 0 0 0.3 1 {1 0 7 | 15 0 0 0
Feds AAD 0 0 0.31 1 1 (0] 71 15 0 0 0]
Feds per man 0 0 0.1} 0.4} 0.4 0 3 6 o} 0 0
No, biting . :
1 man/10 hrs 0 0 0. 10,2] 6 31 2 | 6 0.5/ © 0

1A, wellcomel Feb, | March | April | May | June | July | Aug. | Sept.{ Oct. |Nov, {Dec,

No. biting
1 man/10 hrs 12 1 1 {0 Jo.2 0 3 3.5} 8 3.5 3
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B, Sporozoite rates in principal Anopheles

The proportion of A, funestus and of A, gambiae infected with malaria parasites
was approximately the same, the dry season sporozoite rates being half of those found

during the wet season, No infections were found in any A, nili or A, wellcomei

examihed. (In French West Africa A. nili has been recorded with a .sporozoite‘ rate
of 4.0 per cent. and A, wellecomei with 0.Ql per cemt - Hamon _et‘al;' 1956.) -

TABIE 4

SPOROZOTITE RATES IN PRINCIPAL ANOPHELES IN ZARFIA- PROVINCE

r Species ‘ Period - | No, dissected | No, positive | Rate
A, funestus Dec, - May 1958 | 190 o 6 . 3%
B June - Oct, 1958 | 334 % |
A, gambiae Nov. -May 1958 | - 10 bt 4 ) g |
| June - Oct, 1958 26 | 1w | em
A, nili Wet seasons v : : :
- 1957 and 1958 - 144 ‘o 0%
A, wellcomed : C 68 B ¢ of
A, coustani 62 o 0 - Of

C., Times of entry and departure from houses

Between July and October 1958 three hute at the observation village of Kangimi
were selected as trapping huts, Entrance door traps were placed in position on six
nlghts and exit traps on ten nights at intervals of at least a week. The tmps .
were fastened at 2 p.m, and removed and replaced by empty traps at 11 P.Mey1 a.m.-,w
3 a,m,, 5 2., and 6 a.m. The- mosquitos caught in the entrance traps (Table 5)
were practlcally all unfed but those in the exit traps were at all st-ages of
nourishment and are figured separately (Table 6),
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TABIE 5 » “
: . NUMBERS OF ANOPHELES CAUGHT IN 18 ENTRANCE TRAPS
Time.of '~ | . Time of A, ganbiae A, fnresius A, nili
fixing removal ‘ UF FF. HG. G. UF, ¥, HG, G, UF. FF, HG, G.
9,0 pom. 11.p;p,m, 32 0 00 22 0 00 19 1 00
11.0 p.m. 1.0 a.m, 7 1 00 5 0 10 5 0 00
1.0 a.m, 3.0 a,m, 2 0 0O 8 0 0 O 13 0 0 0
3,0 a,m, 5,0 a,m, 0 0 0 0 5 0 1 0 1 0 00
5.0 a,m, . 6.0 a.m, .7 0 20 .3 1 31 3 1 0 0
(UF = Unfed; FF = Fully fed; HG = Half gravid; G = Gravid)

The numbers caught in the entrance traps show that all three principalvendophégic
species -~ A, ggmbiae, A, funestus and A. A. nili entered in greatest numbers between
9 andll p.m. i.e, "before the occupants slept,

A, gamhiae in this area entered
earlier than in French West Africa where the maxiwra entry was recorded between 11 p.m,
and 1 a.m., (Holstein 1952), In this spesies two-thirds of the total caught at the "
Kangimi traps entered between 9 and 11 p.m. but in A, funestus and A, nili only one
half of the total entered early, At all times between 11 p,m. and dawn A, funestus
entered fairly regulariy but A, nili showed a well-marked second peak of entrance

between 1 and 3 a.m.

TABLE 6
" NUMBERS OF ANOPHELES CAUGHT IN 30 EXIT TRAPS

Time of A, ganbiae A; funestus A, nili

£ixing UF. FF, HG, G. | UF, FF, HG, G, | UF. ¥F, HG. G,
90p.m. 11.0 p.m, 46 3 3 3 67 6 6 1 13 8 2 2
1,0 pom, 1.0am | 14 13 2 0 713 10 10 13 3 0
1.0 a,nm, 3.0 a,m, 66 33 3 0 3% 8 4 O 2L 52 2 O
3,0am,  50am | 104 51 8 2 68 41 10 0O 20 42 2 0
5.0 a.m, 6.0am, | 35 28 8 0 25 27 4 1 4 18 10
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The catches from exit traps show that in.all three species the maximum exodus
oceurred before 5 a.m,, well before dawn. In A, gamb:.ae and Ay funestus the peak
. oocurred between 3 and 5 a.m.; two-thirds of the Jndlv:Lduals 1eav1ng at that time
were nnfed most of the remainder being gorged.. Large numbers of unfed mosqu:.tos _
. wWere also caught 1eav1ng hu’os between 9 and 11 p.m. There was no well-marked dawn
" exodus, In the case of A, gambise only 17 per cent. oi‘ the total number caught in

the exit traps left between 5 and 6 a.m, , in A. funestus 12 per cepd, and inA, nili
10 per cent.. '

The behaviour of A, nili differs from that of the other two ‘species mainly ‘in -
the fact that two-third_s' of those leaving are fed, also its peak ‘Biting time is
earlier. ' o | o

D. DBiting activity

The biting times for different endophagic species' were recorded in the same.
hut and by the same personnel but on d:.fferent occas:.ons. The records helow:
(Table 7) are taken from catches made on nights when A.nopheles of the’ species

-

cons:Lderedwere frequent, To obviate the diserepancies due to. wea’oher inhibiting = .
bit:mg, catches were only recorded on nights when mosquitos were ; biting cont:muously.
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_ TABIE 7.
,’ “BITING TIMES OF PRINGIPAL ANTHROPOPHILIC ANOPHELES
Time - -} - A, gambiae . A. funestus A, nili A, wellcomei
(12 nights, (14 hights, | * (12 nights, (7'nights,
" 24 man/hrs) 28 man/hrs) - 24 man/hrs) 14 man/hrs)
. .| Total |No.per 10 | Total No.per 10} Total {No.per 10 | Total } No.per 10
caught | man/hws | eaught| man/hrs | caught | man/hrs | eaught | man/hrs
8- 9| 4 1,5 4 L4 | 19 8,0 25 18
9-10.] 3 | ‘1,5 5 1.5 33 | 13.5 17 12
10 - 11 18 7.5 7 2,5 g7 36,0 13 10
11 - 12 19 7.5 49 17.0 78 32,5 13 10
12 - 1 42 17.5 55 20,0 79 32,5 6 1 4
1- 2 32 13.5 | 46 16,0 52 21.5 5 4
2~ 31 47 " 20,0 < 43 16,0 - 42 - 17.5 3 1.5
3~ 4 | 45 ] 18.5 50 17.0 - : 30 12.5 2 1.5
4= 5143 18,0 45 | 16,0 17 7.0 0 0
5-"6 | 26 1 1.0 | 47 16.5 15. - 6.0 0 0

A, wellcomel - Maximum biting activity was recorded between dusk and 9 p.m., gradually

falling off until 4 a.m., when activity ceased.

4, gambiae - Small mumbers were caught biting from 8 p,m, but activity was greatest
between 2 a,m, and 5 a.m, This behaviour differs to that of exophilic gambiae
studied in forest country at Itowolo near Lagos (Mattingly 1950) and at Bwamba
(Haddow 1947). In these localities the peak was found to be during the period of
nautical twilight (sun 6° - 12° below the horizon).

A, funestus - This species came to bait very regularly throughout the night from

11 p.m, until dawn,

A, nili - Biting commenced at 8 p.m., rising to a definite peak between 10 p.m, and
1 a,m. then falling gradually until dawn,
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E. Preferences for indoor and outdodr *feeding

The purpose of th:Ls s‘bu’*y was to determ:me whether speoles regardedras endophaglc‘

-

do in fact prefer to feed- 1n51de when. other f&od. is. ava:.lable outside, _ During this
series of nlght observatlons ,' one ca ,chmg team of wo Ten worked inside a hut,

another about ten ya rds away, outs:.de., The personnel v}ere changed every, hour., o

,«

The results (Table 8) show that in the wes season o\rer twice as many gambn.ae
were caught outside as inside, of funesuus the majority. were caught i"lulde) of n:Lli,

thev majority outside, A, ‘wellcomei was captured in abou! equal numbers, 1nslde and

out. In the dry season funestnb was even more endophaglo s four tmes as many bemg
caught inside as out, In the case of we;.lo_o.nel twice as many were taken outsude as’
in, The spec1es arranged in order of degree of endop"xaglsm are - A, fm-estus 9.

..-_—.-».

A, n111, A, gamblae and A, wellconeli,

 TABIE 8 |
' NUMBERS OF ANOPHELES BITING HUMAN BATT IN AND OUT OF DOGRS .. .
Date | A, wellgomei™ |~ AU milLl ~ [ A, gawbise "™ &; funestus- -
out | In Out | In oub “bIn = out | Th
3/2 14 |22 ORI IS R RN W 8 o SRR BT R W
12/2° . -2 |13 T O} .0n by, 6] 3%
20/2 | 1| 3 0 {0 0. 4.0 .. - 1|2
cmfe | s fa o0l 0| ol 1| 6
v 234 0 |2 - 1] 0, 0|0 0 | 3
- 23/5 1 |0 T A% I (VAR S TN S S -0
25/6 -1 1o Y| 2 S5 f1s 1 .,iz-,;:
2/ 0. ].0 U | 2 33 |9 6 | 5
1077, ofo L w4 | syt {109
W oo 10| 7 27 |21 ERIE
2%/7 ol o 26 | 7 10 |14 2
31/7 0} o0 5 1 3 26 | 4 13 |7
8/8 oo 62 | 24 25 113 5 |15
15/8 0 0 16 12 24 |28 8 28
22/8 oo 40 | 51 135 |43 26 | 39
28/8 20 |26 g7 |118 171 |86 16 | 56
11/9 515 99 | 70 - 67 |37 33 | 33
23/10 2 0 O g |5 27 | 25
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SUMMARY OF TABIF 8

A, wellcomei T A, nili A, gambiae A, funestus

Out \ In Out| In Out | In Out | In
No.catches
(Wet season) 6 6 131 13 13 |13 13 113
No,caught ' ‘ ’
(Wet season) 29 36 392 | 321 568 283 151 |22
No,of catches
with majority- _
(Wet season) 0 2 9 3 10 2 2] 8
No,catches
(Dry season) . 5 5 3t 3
No,caught L
(Dry season) 79 ‘47 8 | 4R
No,catches
with majority ‘ :
(Dry season). 3 1 _ 0} 3

IV. Bionomics of other Anopheles

(a) Seasonal fluctuations of prevalent species

A1l the anthropophilic mosquitos in the province show & marked seasonal
fluctuation in numbers, the majority being most abundant during the rains, reaching
a peak towards the end, Such species include A, coustani, A, theileri, A, squamosus,

A, rui‘ims'and A, pharoensis. The first two species were caught in moderate numbers

throughott the year, squamosus and rufipes were absent from catches during the first
half of the rains whilst pharoeme?s was only taken at the end of the wet season,

The most important dry season Anopheles recorded at human bait were A, wellcomei
and A, flavicosta, the former having its peak at the end of the dry season, the
latter during the middle, '
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(b) A summary of all inopheles recorded from Zaria Province with notes
on their distribution and bilonomics

A, soustani Laveran and A, coustani var, zlemanni Grunberg ~ Both the type form
and var, ziemanni are common in the area, They are easily distinguishable from
each other as no intermediates have been found., 1In the type the white markings at
the base and apex of the first hind tarsal segment and at the apex of the second
segment are alwayé twice the size of the corre.sponding bands in var, ziemanni,

There appears tp be a seasonal altematibn in numbers in at least some localities,
During short night catches made in the Kaduna area during the wet season 66 coustani
sensu lato were c'aug_ht'of which 11 were var, z_iemanni,' during the dry season 65

were caught of which 58 were yér. ziemanni,

In many A, coustani typicus the black ring at the base of the third hind tarsal
segment, was absent, Fed specimens of both types were commonly captured in goat'

stables and in traps batted with sheep, donkey and goat, A, coustani was taken
outdoors as human bait at all hours of the night', the peak beihg before 9 p.m,

A few specimens have been caught biting indoors, Larvae of both types were common
in overgrown streams,

A, implexus Theobald ~ This species is confined td isolated belts of gallery
forest’ bordering streams., It was quite abundant during both the wet and dry seasons
and was a most persistent biter, During surveys it was observed to bite at all
times between 12 noon and 9 p,m, Larvae were frequent in small temporary pools in the
forests, Since the areas where it occurs are rarely visited by hﬁmans A, implexus
must be largely zoophiliec, It has not previously been recorded from Nigeria, but its
oceurrence in the Northern Region was predicted by Mattingly (1944),

A, nili Theobald - A common wet season species, Fed specimens sometimes found
resting in horse, goat and pig sheds,

A, brumipes Theobald - A single specimen was caught biting outdoors at midnight
in December 1957,

A, domicolus Edwards = Only three females were captured duxjing" the eighteen .

month period; from a goat stable (Aug. 1957), from an indeneéu’ bank (Aug. 1957)
and one caught biting outdoors at midnight during December 1957,
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A, funestus Giles - Only larvaec of th uype form have been found by the writer,
This species appears to be almost totally amhropophilic. . I"l one. obuervatn.on village
huts were found which shelt e“ed both man anu goa b of 56 bloods. from i‘unestus taken
in such huts all were poswtive only for man..

Ao frvestes rar, fuscivenosus Leeson - Two spec:‘_mens.

A, flavicosta n,dwards - A common outdoor blter durmg the dry season, ~ Several

fed specimens have been taken from traps conta:.n.mg sheep and goat a'Lso from horse
stables, Bloods taken from specimens found restmg in poultry houses were i‘ound to
be vposi’oi"-\ for avian blood Larvae have cnly been ob‘belned from one swamp by “trampling
the tall grass and collect__zg from the pudd:!.eu formed Examination of 1arvae\ and
associated adults has led the writer to conclude thet all previous records of

A, moucheti made in this area refer to A, flavicosta (Hanney in press).”

A. hanconkd Edwards - Two females were take*l resting in goat. s»ables in August
1957. Three were caught biting human bait between 5 and 6 a.m, in September 1958,
one being taken indoors, Recorded by Brown (1942) as breeding in small streams

near Kadma,
A, leescni dvans ~ Recorded from Kaduna by Brown (7 9;,2)

A, theileri Edwards arnd A, theileri var, septentr:onalns J:.vam, - Bor..h the typical

form and var. septentrionalis have been frequently caugh® outdoors at. human bait from

8 p.m, until 2 a.m., the peak of biting being before 9 p.m.. . The two forms keep
fairly scparate from one another, In the northern observation area the numbers

caught during the period were 115 A, theileri and 20 var, septenbrionalis, In the

Kaduna southern area the numbers wexre 2 A, theileri and 20 var, septentrionalis,

Both forms were most abundant 'iuring the rains, the majority of specimens being
captured at human bait betweer 8 p.m, and midr;ight.. Several specimens have been
obtainec in traps bzited with goat and sheep and occasionally biﬁing in houses,

The larvae have been found in stagnant ditches with profuse emergen‘d vegetation.

~

A, wellcomel Theobald ~ Larvae have o*ﬂy been found amorigst floatlng vegetatlon

in small open pools in a water course,
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A. gamblae Giles - During the wet season many A. gambilae and A. funestus were

- found infected with nematodes (Agamomermis). In many cases the nematodes so filled
the haemocoel that the ovaries could not develop. Of 48 A. gambiae examined 2
(4 per cent.) were infected, in 107 A, funestus examined 10 (9 per cent.) were
infected. The writer is of the opinion that transmission may be through -
hydrachnid mites with which a number of adult mosquitos were found to be infested;
of 178 A. gambiae examined 32 (18 per cent.) carried mites,

A._@geulipaigig Giles « A few specimens have been caﬁght biting during the wet
season. Fed females have elso been captured resting in goat stables. Larvae were
dccasionally found in shallow swamps and Cocoa Yam plantations. ’ ‘

A, pretoriensis Theobald This species has never been taken at bait and only

very few recorded as resting in houses. Very few breeding sites were found during
the survey but in those it was abundant. It appears to prefer clear water without
vegetation and a slight flow as in irrigation furrows.

A, rufipes Gough - Both the type form and var. ingrami were taken at human bait
at the ena of'the rains. The larvae however were amongst the.most.common species
at all times of the year, chiefly in exposed streams and small marshy pools.,

A, rufiges was only occasionally found resting in huts but was quite frequent in
goat and horse stables and appears to be mainly‘zoophilic.

A. pharoensis Theobald - Very small numbers were captured at human bait towards

the end of the rains. Of 672 huts examined during the survey only one A. ﬁharoensis
was found resting indoors. ‘

A. squamosus Theobald - Small numbers have been taken at humen bait throughout

the dry season, the peak being at the end of the rains. It appears to be primarily
exophilic but has been found rarely in goat stables. Breeding places included
streams, hoof prints and shallow swamps.
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Discussion

The studies have shown that in Zaria Province, 'Northern Nigeria there are four
species of Anophelés which are largely endophilic and thus potential vectors of
malaria, Of these however, only A. gambiae.and A, funestus have been- found with’

sporozoites. A, funestus was found to be. predominantly endophilic; 4. gambiae on
the other hand has been shown to prefer to feed outside, ~ One would expect therefore,
to find large ‘numbers of the latter in outdoor resting places.but this in.fact is

not the case; very few specimens have been found resting in.granaries, holes in banks
and in iana mats. A large rumber have however been found restih_g ﬁndér the eaves

of huts. During September 1957 the eaves of si:‘c”ht»ztg were spi'ayéd with pyrethrum
followed by a floor-sheet collection insidéthe huts, ”In the case of A, gambize

10 per cent, and A, funestus 12 per cent. of the total were found in the outside
eaves of the thatched huts,

Sumnary

The results of a general Anopheles survey carried out in Zaria Prov:mce,

Northern Nigeria between June 1957 and December 1958 are presented,

An account is given of the entrance, exit and bi‘bing times of the principal

endophagic species - A, funestus, A. gambiae, 4, nili and A, wellcomei, The seasonal

fluctuations and feeding habits are also described,

Notes are given on the distribution and bionomics of 17 species of Anopheles

which have been recorded from the province,
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