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Tratando da quesMo da respira@o nas 
larvas de culicideos todos OS autores afirmam 
que elas respiram exclusivamente 0 ar livre 
e que por isso Go obrigadas a vir constan- 
temente 5 tona d’agua, afim de inalal-o atra- 
v&s das aberturas dos dois troncos traqueais. 
Como consequencia immediata desta afirma- 
~50 dizem todosque a larva de qualquer culi- 
cidec pereceri asfixiada, quando Go puder 
inalar 0 ar livre. 

Basendo-nos em obsert:a@es e em ex- 
periencias pessoais relativas a esta questzo, 
vamos expor, nas linhas que se seguem, 0s 
resultados que obtivemos. 

Antes de tudo, devemos considerar o fa- 
to, que alias ja tern sido assinalado pelos 
autores, das larvas pertencentes a certas fa- 

Speaking of the respiration in mosquito 
larvae all the authors declare that it is strictly 
aerial and for this reason they must con- 
stantly return to the surface of the water in 
order to inhale air by the orifices of the tra- 
cheal trunks. It follows, that in their opinion 
any culicid larva will die asphyxiated if pre- 
vented to absorb the free air. Having made 
some observations and experiments on this 
question I shall give the results in this paper. 

In first line we must remember the ob- 
servations formerly made by different students 
and showing that the larvae of some culicidae, 
principally Dendromyinae and especially Li- 
ntatus Durhami, may stay a long time without 
coming to the surface to breathe. 



Esplica@m das estampas. 

Estampa 2. 

Braqo corn a IeGo causada pelo TY~- 
cJz0pJ1 y fotr grisemz. 
Culture adulta do Tvic,‘2oJ~h~ton grL’- 
sell/n em meib maltosado de SABOU- 
RAUD. 
Cultura adulta do T~ichopJr~doon gri- 
SCN~ em meio de conserva@o de 
SABOURAUD. 

Estampa 3. 

Cultura adulta do TricJzopJ~yto/z gk 
serum em ;;leio maltosado de SABOU- 
RAUD. 
F6rma pleomorfica do TYi,JzoJ~li~~to~z 
gwserlf?l em meio maltosado de SA- 
BOURAUD. 
F6rma pleomorfica do TrichophytorL 
grlseum em meio maltosado de SA- 
BOURAUD. 

1’; -_--1 

Explicatiorr des plan&es. 
I Plan&e 2 

Fig. 1 - Bras avec la l&ion produite par le Tri- 
chcpJzyton gf*isrum. 

<< 2 - Culture adulte du Trichophyton ,qri- 
sewn en milieu maltos6 de SABOU- 
RAUD. 

:< 3 - Culture adulte du Te;cl2opJzyto/z gri- 

- Culture adulte du Tridzophyton g,ri- 
sewn en milieu maltosk de SABOU- 
RAUD. 
Forme pl6omorphique du Trichophy 
ton griserun en milieu maltcsC de SA- 
BOURAUD. t 

1 K 3 - Fome pl6omorphique clu TricJzophy- 

I torzgrisennz en milieu maltok de SA- 
I BOURAUD. 

SCI~NZ en milieu de conskvation dc 
SABOURAUD. 

Plan&e 3. 



milias de culicideQs, principalmente das de 
Den&onz@zne de Limafus Durhami, passarem 
muito tempo sem vir B tona d’agua para res- 
pirar. 

Empregando em nossas experiencias lar- 
vas de Linxztus observ6mos que, As vezes, e!as 
passam uma hora, ou mesmo urn lapso de 
tempo mais longo, sem vir d tona d’agua 
para respirar. Em Santa&m (*) observAmos 
uma larva de Lim&.s, j6 bem desenvolvida, 
que ficou sem vir g tona d’agua durante 53 
minutos. Em outra ocasiZo, observ6mos outra 
larva de Limatus, de tamanho medio, que se 
manteve sem vir 6 tona d’agua durante 1 
h3ra e 35 minutos; quando come@imos a 
ojservar esta larva, ela ja se achava sobre o 
fundo do bocal. 

Observando-se urn late de larvas de Li- 
matus em bocal de vidro, verifica-se geral- 
mente o seguinte : nos primeiros dias, quando 
as larvas ainda estao pequenas ou de tama- 
nho medio, elas ficam durante muito tempo 
no fundo do bocal, ora deitadas sobre a ca- 
mada de limo ai depositada, sem quasi se 
mover, ora movendo-se dum para outro 
ponto i procura de alimento. Mais tarde, 
quando as larvas ficam mais desenvolvidas, 
elas vtm mais frequentemente Q tona d’agua 
para respirar 0 ar livre. 

As larvas de Lirnntm mantsm-se assim 
sem respirar 0 ar, Go porque possuam ca- 
pacidade grande de absorver ar e sim porque 
respiram o ar dissolvido nogun. Chegdmos a 
esta conclusso, em primeiro lugar porque, 
examinando bem OS dois troncos traqueais 
da larva, nada vimos de extraordinario, quanto 
d f&ma que eles apresentam, comparando- 
OS corn OS mesmos troncos traqueais de lar- 
vas de outras especies que, norinalmente, 
pouco tempo se demoram no fundo dagua. 

Por outro lado, examinando OS foliolcs 
branquiais da larva, observ6mos uma estru- 
tura que indica claramente que tais organs 
desempenham algum papel na fun@0 respi- 
ratoria. 0 foliolo branquial da larva de Li- 
matus C obovoide, isto 6, apresenta-se CON a 
extremidade dilatada e arredondada; 6 cle 
percorrido na parte mediana por urn ramo 
traqueal. Este ramo, em seu trajeto, emite 
varias ramificagbes, as quais, por sua vez, se 
dividem em ramusculos finissimos, uns acen- 

(*) Foi nesta ridade que 
questfo, em Junho de 1912. 

. . . . 
mc:anios o es!udo desta 
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Observing larvae of Limafus, I noticed 
that they may stay an hour or more without 
coming to the surface. In Santarim (*) I noticed 
a well developped larve of LimaCus, which 
did not come to the surface for 53 minutes. 
On another occasion I observed a halfgrown 
Limutus larva, which did not seek the sur- 
face for 1 hour and 35 minutes, having already 
stayed near the bottom when I began to 
watch it. 

Keeping a lot of Limatus larvae in a glass- 
jar we may observe that during the first days, 
when they are still small or halfgrown, they 
will stay for long periods near the bottom, 
sometimes stretched out on the mud and 
hardly moving, at other times moving around 
in quast of food, Later on, when more de- 
velopped, they will come to the surface more 
frequently, in order to breathe the free air. 

The Limatus larva do not stay without 
breathing free air during so long periods 
because they are able to take in a great 
quantity, but becarfie fhey use the air dissolved 
3~ the water for their respiration. I first came 

to this conclusion because, in comparing the 
form of the tracheal trunks with that of 
other larvae which normally stay only a short 
time at the bottom, I failed to notice anything 
special in their appearance. 

On the other hand while examining the 
branquial leaflets of the larva I noticed a stru- 
cture pointing distinctly to a special use of 
these organs for respiratory purposes. These 
leaflets are oboval having the free end en- 
larged and rounded: the tracheal tube in its 
axis branches several times and the finest 
ramifications of these branches run forwards 
or backwards and end in a granular layer 
which revests the leaflet, while the central 
branch generally terminates in a loop. In the 
peripheric granular stratum we find at various 
distances spherical bodies more finely and 

!*) It was here that I began my observafions in 
June 1912. 



d&es, outros decendentes, que $0 terminar 
todos numa camada granulosa que forra a 
periferia do foliolo. 0 ramo central termina 
geralmcnte formando alla. 

Na camada periferica granulosa ha, mais 
ou menos distantes umas das outras, esferas 
Constii?didzs por granula@es meis f_iZZS e 

n-As rrn;das tendo na l;Lrle central urn ponlo 

difzencixio das cranul:@es que o rodeian?. 
(Es?, 4, fig. 8) Pari>icarmos cicn~cs do pal:“1 de- 
SWll;~f2illlhdO peios folio!os Grai?Cjiii2iS, b2St2l 

observar 0 mod0 par qltr- se coml~orta 
Urn:! larva de Limntm deilois de feiia a 
ablac7.0 deles. 

Retiknos dum hocal, contcndo larvas de 
Lifl2c~tlls, 2 larvas da mesma idacle que h:.bi- 
tualmente p;.ssavam muito tempo sem vir 5 
superficie dagua; c010c&?10s ambas nou tro 
bocal de vidro, tendo em ulna de/as fei;o a 
abla$o de 3 fo!iolos: veiiiiknos que a lar- 
va corn urn folio10 passou a vir frequcntc- 
mente 5 superficie, emquanto que a outra 
continuou no mesmo n2odirs virWXii. Numa 
ocasiZ0; durante todo 0 tempo em que a lar- 
va pzrfeita estava no fundo do bocal, a ouiia 
veiu 25 vezes 6 superficie dagua para res- 
pirar. 

A Camada granulosa CO!l5ilLlZl clue se v@ 
na periferia do foliolo n50 6 mais que o 
protoplasma de celulas cujos nucleos s’io re- 
nresentados pelas esferas de pranulac6es 
&is unidas. Essa camada C limikla exieri- 
ormeilte par urna cuticula reguiar e iisa e 
interiormenle par uma membrana muito fina. 
Em certos pOiltOS, 0s nucieos fazem hernia 
no interior do foliolo. 

0 aspeto da ramifica@o do tuba traqueal 
que percorre 0 centro do folio10 varia con- 
forme a especie. Iia larvas em clue as rami- 
fica@es .sZo abundantissimas (Isrvas de Li- 
~ncrtr~s, de Dendmmvinne; Est, 4 fig. 3 e 6) ha 
oufras, em que as ramifice@es traqueais 
sem ser tZo abundantes, ainda sZo nota- 
veis (larvas de Stegof?zyin e de Gutr!tm’u 
fhiatilisj ha finalmente outras em que 
as ramific@es sZ0 poucas ou quasi nulas 
(larvas de algumas culicinas e anofeli- 
nas). De modo geral, p6de-se dizer clue 
as iarvas, cujos foliolos apresentam a ex- 
femidade romba, s50 ricas em ramiEica$es 
traqueais, emquanto que as de exTremidads 
ponteaguda sZo pobres dessas e quc as Jar- 
VG, cujos foliolos agresentam ramii’ica- 
ciils traq[!eais abundantes, passam mais tcmp~ 
sem vir i superficie dagua do que as >L:e 
apresentam foliolos pobres em ramificaloes. 

As larvas dos culicidios, em geral, res- 
* -n piinn: o ar ii:yre por intermedio das 2 aber- 

turas traqueais, localizadas na parte posterior 
do cori)o, e o UIP d.i.ssalvido nags, mzlizando- 

densely granulated and showing in the centre 
a point detaching itself from the surrounding 
granulations. (Plate 4, fig. 8). To learn the 
functions of the branchial leaflets we need 
only observe a Limahs larva deprived of 
them. 
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Frcm a culture in a glass jar I took two 
Liu2t;t:i.c Ianrae XiliiiCll used io pass a long time 
withou! coming to the suriace and brought 
them in another vessel after remol;ing three 
leaflets in one of them. I found nozv that the 
larva with only on e leaflet used to come fre- 
quently to the surface while the other behs- 
ved as be1orc. Gn one occasion whiie the 
normal larva’ remained at the bottom of the 
jar the ot!ler had come to the surface nor 
iess than 23 times. 

The granular layer seen at the outside 
of the leaflet represents the protoplasm of 
ceils and the roimd and more densely granu- 
lated bodies ihe nuclei. Peripherically this 
layer is limited by an even and smooth cuii- 
cula and on ihe inside by a fine membrane 
on which the nuclei may bulge out. 

The form of the tracheal tube r[rnning 
in the axis of the leaf!nt varies according to 
the species. There are some which show ver;. 
abundant ramiiic;_tions (Limr~frzs and E)L:‘z~~I’L?- 
nzyirzne; piate -1, fig. 3 and 8) while in others 
ihey are still conspicuous, though much less 
ab un dzn t (SLC~G?:! i’/ii and Gr!nlft?rici fli;~?idiL~~) 

and in still o’thers they may be rare or alto- 
gether wanting, as in some culicinae and ano- 
phelinae. In a general way I t’ind that the 
larvae \i:ith leafiets rounded a’t the end she\.:. 
plenty of ramifications while those wii-h poin- 
ted ones have only a few ; also the krvae 
with plenty of tracheal ramifications ~‘11 s’ia 
much longer without coming to the surface 
than those ;:iith only a few. 

The culici_l iarvae gf?i?C~dly breathe iree 
air by meens of the tiSr0 t~ilc’:le~l OpeiliP@ 

located in the posterior part of the body and 
also air dissolved in water realizing .the ga- 
seous exclianges Sy means of ihz bra:;qui;l 
leaflets and the general surface, 



~:id.:-o fszhzdo As 11 h. 13. 
Lx~as mziores As 16 h, mc;tas. 
Laxas menores bs 1% h. 45 mortas. 
23 de Outubro, 

III. 2.3 de Outubro. 

1 iarva de Stgwr~pk hem desenvolvida. 
Vi&o fecbado 8s 9. 15 
Ainda +a Bs 15 ‘h. 33. P,etirada do 

fiasco e cc’!oceda num bocal de 
vidro zsxrto. Transformou-se em 
ninfa i 23, a qua’. deu mosqui- 
to a 27. 

1 larva de 
vida. 

Vidro fechado 8s 16 h, e 40. 

desensol- 
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Vidro fechado 5s 18. h 30. 
15 -6 h. 2 vivas e 1 morta. 
9. 30- Introduzimos uma pequena lar= 

va de Stepm_via sem OS 4 fo- 
liolos branquiais. 

10. 30 - intro3uzimos mais outra larva 
pequeila de Sl’eg.cinzyia sem 3 dos 
folicios anais. 

14 h. -larva sem Eoliolos morta. 
1G h. 30 - Larva corn 1 foliolo morta. 
22 h. 30 2 larvas restantes viva% 
i6 h. 7 - Todas mortas. 

V, 16 de Novembro. 
3 lar\.xs de Cr;kx ~W,“U,Y.S (2 grandes 

e uma pquem). 

Video fxhado Bs 11. 11. 2. 
12 h. morias as 2 larva; grandes. 
12. 39 introduzimos mais 1 larva pe- 

quena de S&o~z~fin e 1 grande. 
I-?- h. morta a larva pequena de 

CU I?:“::* 
10 h. mcrta a larva pequena de%- 

gz):17jVk 

19 17, maria a larva grande de Sk 
,oo;if..~ia. 

(Emprego de agua relativamente limpa E 
arejada do rio Amazonas). 

I, ?G de Noirembro. 
3 larvas de Crllex fntigans, 3 de Sk 

gor?Lyic/. 
Vidro fechado a’s 8. 5 
12 11. -morta uma larva de Crclex. 
13 11. .- morta outra larva de C&x. 
2 h. - vivas 3 larvas de Stegom.Jk. 

e uma de Crkx fatigans. 

2c - .: nJ1:" ~10 frnj:o f‘oi renoI;ada par 

IilCZiO de 2 i::bos de borracha : 
um para admis.sZo de nova zgua 
e outro para escoamexto da 
agua do frssco. Por essa ocasiZo 

lo,40 p. m. A little bubble of air pe- 
netrated into the vessel; larva 
still alive. 

IV, November 14th. 
3 laxae of Ste~~Ix~~in half grown. 

Vessel closed at 9,30 p. m. 
15th. 6 a. m. 2 alive and 1 dead. 
9,30. A small larva of Stegmn$a wi- 

thout anal flaps or leaflets was 
shut in the same vessel. 

10,30. _A_-nother* small Larva of S&gO- 

NZJ~~?, without 3 leaflets, was in- 
troduced. 

2 p, m. Larva without leaflets dead. 
6,30 1:. m. Larva with I leaflet dead. 
10,30 11, m. 2 remaining larvae alive. 
16th. 7 a. m. Both dead. 

V. I>!o\;ember 16th. 
3 larvae 0: :Zule.u jWigar2.s (2 large 

2ilil I smaI1 One). 

Vessel closed at 11,2 a. m. 
12. m. 2 large larvae dead. 
12,39 p, m. A small larvae of S&D- 

/lij’ia and a large one were in- 
troduced into the vessel. 

3 pa m. Small larva of Cxlex dead. 
4 p. m. Small larva of Ste~o:~z$cr dead. 
5 p. m. Large larve of Sfegomyin dead. 

/ (Losing relatively clean and aired water 
of Amazon river). 

I. November 19th. 
3 larvae of Cr~kx f&guns and 3 0; 

Stezonl_yicL. 
Jar closed at 8,5 a. m. 
12. m. iarva of Cnlex dead. 
1 p. III. Another larva of CU!Z: dead, 
10 p. m. 3 larvae of SkzJmyia and 1 

20th 
of Crr1e.v J~CL~~~LCTS aliy;e. 
The water of the jar Gas rene- 
wed by means of 2 rubber tubez, 
one for the inkoduction of new 
water and other To1 removing 
the jar water. Dxring the chan- 
gement of water 1 prevented the 



evitimos que as larvas viessem 
d abertura do fiasco. 

21 - Reqovimos a aqua. Todas vivas. I 
22 h. examinando o fiasco, encon- 

trimos, par baixo da rolha 
de vidro, uma pequena bolha de 
ar. Ketirimos a bolha. As 4 lar- 
vas ioram transportadas para urn 
bocal de sidro ; a de C&x mor- 
reu alguns dias depois, as de 
Ste,ooinyiz deram ninfas a 23, as 
quais deram imajens a 25. 

II. Novembro. 
8 larvas de .S@oorn~~Y~ (4 sem foliolos 

e 4 corn foliolos) e 2 Gnfas, 
Vlldro fechado 2s 12 h. 52 
15 h. Marks as 2 ninfas, 
17 h. Mor;a uma 62s Ixvas sem folioio, 

Dia seguinte: 7 h. par&am todas mor- 
tas ; a?ximos OS videos; trans- 
pc&:ios iodas as Iarves pafa 
urn ‘coca1 abeTto corn aqua: de- 
ram logo sinais de vida. 

12 h. moviam-se todas perk;tz;l:ente. 
Dias depois algumas morre- 
ram. Ficzram apezas 3 que 
deram ninfas a 23.) as quais de- 
ram imajens a 25. 

II. 23 de Novembro. Agzrn t-ecei~fenmPi:- 
tej&‘itia!a. 1 IasIva de Crikx jdi- 

gms, 1 de Stegomp!a e 1 ninfa 
de Stirgom~rra. 
Vidro fachado is 730. 
Ninfa morta Qs 9,30. 
Larva de C~izx morta is 10,30. 

<. G S&gOffiyia B c 12,15. 

IV. 26 de Novembro. ._I . 

2 larvas de Sfe,ozl:li;;Ga de tamanho 
medio e 2 de Li;izatlts do mes- 
mo iamanho. 

Vidro fechndo Ss 20 h. 15. 
27 - 12 II. renovada a aqua. Todas vivas. 
28 -22 h. Todas vivas. 
2Q- Examizando pela manhZ o vidro, 

VI~OS ulna bolha de ar. Larvas 
ail:dn todas vivas. 

larvae coming to the mouth of 
the jar. 

21st. Water renemed. A!1 larvae alive. 
10 p. m. 5aw a little ai; bubble cn- 

der the glsss COvei; remo~;ed 
the stopl>ey and transfered the 
4 larvae to an open jar. The 
C&Y larva died a few days 
afterwards the Stc~o~_~in larvae 
pupated at 23rd. and the ima- 
gines hatched 2t 25th. 

II. November. 

8 larvae of Sizgomyia (4 without and 
4 with leaflets) azd 2 pupae. 

jar closed at 12,52 p, m. 
3 p. iii. 2 pupz.e dead. 

5 p. m. 1 larva wi;rlsut leaflets dead. 
Next day: 7 a. m. all ihe larvae looked 

dz.d, Opened the jar and ‘Lran- 
sferred ihe laixac ‘co open vessel 
with water 

1 a;xci <ol;nd thal a!i 
the larvae were still ali;;e. 

12 m. AI! the larvae show mo?rements. 
A fc;v dl-.s a-t-~~.~~~~rds some &j L -_. .I ‘_ 
larvae &Ed. Rexaincd only 2 
larvae that I)%,,, jlT>aied at 23:d; the 
imaoi;c:ps l:~~,‘i!:i~cd at 2 jth. 

5 - 

ITI hJoyerr;b=y 3?r$ _ . I -0 L. 
Reckwt& b3&& YC&. 
1 Iarva of Crtlex _fi~f@z!zs, 1 of Sfe- 

gom_yia and 1 l>upa of Ste,lral;;~zk. 
Jar closed at 7,X 
Pupa died at 9,3i3. 
Larva of C&Y died at IO,?0 a. m. 
Larva of SfegDiilyin died at 12,15 p, m. 

IV. November 26ih. 
2 larvae of S~yoonz~~i~ half grcwn and 

2 larvae of Limutus of the same 
size. 

Jar closed at 8,15’ p. m. 
27t’n. 12 m. Water renewed. All 12r- 

vae alive. 
28th. 13 II. m. A!1 alive. 
29th. Saw a little air bubble, having 

appeared into the jar during the 
night. Lrirvae alive. 

V. December 20th. 
Aired vain wafw, 
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3 larvas de Stegumyin: 1 maior e 2 de 
2 mm. de comprim=!;co. 

Vidro fechado 2s 19 h. 45 
21 -Todas violas. 
22-I izrta a larva maior. 
23_‘” :!ILYIS as outras 2. Experiencia 

il:terrompida; durante a noite ,-.pa- 
7 

P1ovo dispositivo (vid. figura 1). 
Viclro fechado 2s 14 h. 5. 
fG-,‘!,!:lbas vivem ; a pequena mais 

Cesenvolvida, 

Jalieiro 7- Indo examinar pela mat!hZ o 
fiasco vimos > no ~li~;.c~O ’ > ili?la, 
ninfa morta. A ouira larva co:?- 
tiua viva. 

8 - Akcla vive a larva. E:;;:ziie:lcia 
in;errompida. 

As i;C<sZs ultimas experiencias forain re- 
$izadas, cmpregando urn dispositit:o m:lito 
mais sirr,j:I=s e mais aperfeicoado que OS an- 
.eriorcs. (vid. fig. 1). 

- 

3 larvae of Stegornyia: 1 larger and 2 
of 2 mm. length. 

Jar closed at 7,45 p. m. 
Zlst. All alive. 
22nd. Larger larva died, 
21rd. 2 larvae alke; a little air btlbb!e 

having penetrated duri:?g 1Fl.e 
night the experience was inter- 
rL:pkd, 

VI. Cecember 25th. 

2 larvae of Stegomyia, one smali the 
other 2 days old, 

Wew ar:.angemel-;,t. (see Pig. 1). 
Jar closeci at 2,5 p, m. 
30th. Both larvae a!ive; the smaller one 

more grcwn. 

January 7th. 

Fo~und in the morning on bottom of 
ier a deed pupa. 

Rernai&g krva alive. 

8th. Sii!l alive. Experience interrupted. 
I\.::: last experiences were persued usi:: 

an improved and much simpler arrangement 
thr,n in former ones. (see fig. 1). 

Etnprcgavamos urn fiasco transparen- 
te, con: ;: cdpacidade de urn litro, o qua1 
enchiamos previatnente d’agua limpa e bem 
zrejada. Mergulhz;ramos esse fiasco dentro 
de urn cuba de viclro, tambem cheia de agua 
!i:xpa e arejada, por meio de uma pipeta in- 

1 

I employed a transparent glass f!:..sk, hol- 
ding 1 litre, previousl>r filled :!p with d~a.11 

and well ventiiated ivater kept within a large 
glass jar. By means of a tube I introduce& 
into the flask, the larvae that I wished to 
stud!,; this KQS c!osed, either with a glass 



sLopper or with cotton wool, wire lid or 

simply with a g!ass plate. 
The water within the vessel could be 

easily renewed without removing the vessel 
f;c:n the L::.zternal jar For that purpose it 

was sufficieil’i to rE:nove the glass-plate or 

stopper 2nd ir;troduce, near ihe bottom of 

the vessel, the nd 0: a glass connected with 

a rubber tube, proceeding the aspiration; the 

water kept inside ih? vessel was removed 

and substituted by a new r,::anrit)f of clean 

and aired water coming irom the external 
itessel. 

Dp.-:: :_I fej:cJ 0 rep.~o~:2me~io da zgua, :,J’_ ‘e . *i 
0 frzsc3 i era i&at13 ’ novameEte corn a tampa 

. ‘ tie xy:ero. Du;an”;e tsdo es:= ~e~npo as lsrsas 

contiC!as dez,ir0 do irasco ficavam sob a 

17~3~~2 vijiiaycia para evitar que ou passassem 

;;ara a agua da cuba ou fossem acatretadas, 
::~z.I,+ do tuba, para o exterior. 

Aite; r:;lc:viilg, the water was closed 
with the g;zza-csver. 

‘~%ife changing the water I observed the 

Isr:;ae ir?.side ihe :essel, it7 order io prevent 
. 

znem from escaping either 10 the svater of 

ikf extexel s’essel 0 r throu.?h the t::li-. 



VII. 24 de Dezembro- Fech,imos o fras- 
co corn tei2 de arame muito fina. 

2 larvas de Sfepm~~ic : i ja um tanto 
desenvolvida e outrz mcnor. 

Fechamento do fiasco Bs 17 h. 25. 
25. 6s 12 horas vimos que uma das 

larvas das mais desenvolvidas 
havia se transformado em ninfa. 

As 16 11. 40 retir,imos o fiasco ; a ninfa, 
aparentemente morta, achava-se 
presa a tela; introduzimos a tela 
numa bacia corn agua. 

Nessa ocasiZo descuidamo-nos das larvas 
que ficaram no fiasco e elas respiraram 0 ar 
livre, 

A ninfa Go estava morta: a 27 dava 
urn individuo macho. 

VIII. 20 de Dezembro-2 larvas de .S%ego- 
myia introduzidas no fiasco gran- 
de a 20 de Dezembro Bs 19 h. 45. 

25. 7 h. todas 2 mortas. 

IX. 1 de Janeiro de 1913. 

2 larvas : 1 de 2mm. e outra de 3mm. 
Fechamento do fiasco & 10,lO 

16 de Janeiro - vivas. Experiencia inter- 
rompida. 

Experiencias feitas no Instituto 
Oswald0 Cruz. 

I. 19 de Setembro de 1913. 
2 larvas de Cellia uma maior e outra 

menor. 
15 h. 30 
17 h. 30- todas 2 vivas. 
20 - 20 a grande morta: a larva 

pequena, conseguindo passar por 
uma fenda entre a borda do 
fiasco e a placa obturadora, 
achava-se na agua da cuba de 
vidro. Introduzimol-a novamente 
no fiasco Bs 20 h. 30. 

22,30 - viva. 
22 - 20.45 -viva. 
23 -20 encontrimos bolhas de ar 

por baixo da placa obturado- 
ra que foram retiradas e colod- 
mos novamente a larva. 

24-Viva 8 h. 

VII. December 24th. 

Vessel closed with 2 very thin wire 
net of small meshes; 2 larvae of 
S&on~_~in: 1 half grown, the 
other smaller. 

Vessel closed at 5,25 p. m. 
25th. At 12 m. the larger larva have 

pupated. 
Vessel removed. 
At $40 p, m. : pupa looking dead 

close the wire net ; the wire net 
with pupa was introduced into 
a basin with water ; in that mo- 
ment I neglected the remaining 
larvae of the vessel so that 
they breathed free air. 

The pupa was not dead: at 27th 
hatched a male imago. 

VIII. December, 20th. 

2 larvae of Stegonqia introduced into 
the large vessel at 7,45 p, m. 

25th. All dead. 

IX. January lst, 1913. 

2 larvae : one 2 mm. and other 3 
mm. in length, 

Vessel closed at 10,lO a. m. 
16th. All alive. Experience interrupted, 

Experiences made in the Institute 
Oswaldo Cruz. 

I. September 19th, 1913. 

3,30 p. m. 2 larvae of Celia : one lar- 
ger and another smaller, 

$30 p. m. Both alive. 
20th. 8 a. m. Large larva dead: The 

small larva get out through a 
space between the closing plate 
and the margin of the vessel’s 
mouth, 

Introduced again into the vessel at 
8,30 a. m. 

lo,30 1). m. Alive. 
22nd. 9,45 p. m. Alive. 
23rd. 8 a, m. Bubbles of air found be- 

neath the closing plate ; remo- 
ved 8 a. m. 

24th. Alive. 
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21. 

27- ?=!orta 8 h. 
25 de _ Se ,Fii;>;O . 
1 ‘larva grande e uma pequena de 

C&L-L. 
Fechamento do fiasco ris 8 h. 
29- Bolhas de ar sob a piaca obtura- 

dora, qu_ , p Coram retiradas ks 18 h. 
Vi?:zm am’bas. 

30 - Renovaz:: n:o da agua. A Iarva 
pequens passoz para 0 exterior, 
ficot! sc,mzr.to a grande. 

9,30 COlo&iOs outra larva pe- 
76 h quena de Celiicr. 

L‘. pequena.s bolhas de ar sob 2. 
place. Ka ocasiZ0 de retiral-as a 
larva grande passou para 0 ex- 
ierior . > ficoc apenas a pEq*uena. 

1 de Gati:bro. 
8 h. PEqueninas bo!has de ar sob 

a placa ; foram retiradas 5s S,55. 
15 h. Pequeninas bolh;s de er; foram 

retiradas. 
6-A ia;va pequzca ccnseguiu passar 

parz o exterior atrsk da fenda 
e::iStfCk .Er?.;re a piz.ca e a bor- 
Q,2 ‘c do frasro: in;rodnzida nova- 
mente is S h. 

Fechamenio do fiasco 5s 8,lO. 
, 24- hlorta as Z 13. 

Vi. 24 de Setembro. 
1 !arva bem desenvoklda e urn 

quena de Cule.y cirzgulatzs. 
Pe- 

27th. 8 a. m. dead. 

II. September 27th. 

1 large and 1 small larva of Cellia. 
Vesse! closed at 8 a. m. 

29th 

6 Pa 
30th 

9,:o 

4 Pm 

Eubbles of air beneath the closing 
plate were removed. 
m. Both alive. 

Water renewed The small larva 
got into the exterior water, the lar- 
ger one only remaining. 

Anol+er small larva of Cellia was 
inlro:j:lced. 

m. Litr:e air bubbles beneath 
the pkte. On r emoving the bub- 
bzcs the large larva got into the 
tu>e and only the small larva 
remaineei within the vessel. 

October 1st. S a. m. Little air bubbles 
beneath the plate, removed at 
8,351 a. m. 

3 p. m. Littie air bubbles, removed. 

6th. The liit!e larva escaped through 
the _“;,__ c’- 11-e remaining between the 
piate z~d the mouth of the ves- 
sel. Introduced again at 8 a. rn. 

7th 4t 8 a. m. dead. . _ 
III. October 17th. 

Lz rr:a. of Crrle~: cii2~rrIufrr.S. 

Vessel closed at 4,30 p. m. 
19th. 9 a. m. Water renewed. 
20’zh. Alive. 
22nd. Alive ; at 8,30 a. m., while rene- 

wing water the larva got out by 
the Tube. 

W. October 22th. 

1 large larva of C. ti~~latus and 1 
one small of Celiia, 

23rd. Both dead. 

V. September 23th. 

1 Jazza of C. ri,lz~rtZtzf~ half grown. 

Vessei closed at S,lO a. m. 
24th. S a. m. Dead. 

Vl, September 24th. 

! full grown and 1 small larva of C. 
&@a fuc. 
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17 h. 30 ambas vivas. 
25 - Morta a grande. 
27 -Viva a larva restante. 
29-Morta as 8 h. 

VII. 29 de Setembro. 
1 larva gi;~.nde e wna peq:tcna de 

c. c!ilgd7!r?s, 

Fechamento do frssco as S,12. 
16 h. 30 ambns visa-s. 
30-8 h. ~~nO!‘a~l?~?iQ da rtYt?a : ?.:;l- 

bas viva; a prc,zt:-ls’> j3”SSOU 

para 0 exterior. 
1 de Outubro. 

8,45 Pequeninas bolhas de ar! que 
fOral- l’eliradaj, 

3 - Viva. 
7-Viva pela rnanhz ; i tarde morta. 

VIII. 29 de Setembro. 
1 1ari-n de C. cifzgulufus. 
Fcchatnento do fiasco Bs 8,24. 
30 - Renovamento da agua; viva. 
1 de Outubro. Pequeninas bolhas de 

ar, que foram retiradas. 
3 - A’ tarde, viva. 
6 - Morta. 

IX. 30 de Setembro. 
3 larvas: duas de C. citzgzdntus (gran- 

des), 1 de C. fatigans e uma de 
CelZk. 

Fechamento do fiasco as 950. 
As 16 h. encontramos bolhas de ar 

sob a tampa de vidro, que foram 
retirsdas; mortas a larva de Ce- 
Ilk e a de c. fafigcir2s. 18 h. Vi- 

vas as 2 de C. cit2gulatlts. 
1 de 0u:ubro. Pequeninas bolhas de 

ar sob a ta;ilpa de vidro. Expe- 
riencia interrompida. 

X. 30 de Seiembro. 
1 larva de Ccfli(z. 
Fechamento do fiasco 5s S h. 
3 de Outubro morta a larva de Cellia. 

XI. 30 de Setembro. 
3 larvas de C. cingrtlnfrts. 
Fechamento do fiasco & 17 h. 55. 
1 de Outubro. Pequenas bolhas de ar 

sob a tampa ou placa de vidro, 
que foram retiradas. 

5,30 Both alive. 
23th. Laly larsn dead. 
27th. Remaining larva alive. 
29th. S a. 111. Dead. 

Vii. September 29th. 

V 

1 large and 1 small izrva of C. c!;l~g~:., 
k!tiks. 

Vessel closed at $,12 a. m. 
4,30. p, rn. Both aiive. 
30th. S a. m. Water renewed; both ali- 

ve; the smal! larva esc?.l:ed. 

October 1st. 8,45 a. m. ;iLtle air bubble< 

were removed from the vesse:. 
3nd. Alive, 
7th. Alive in morning ; dead in the afier- 

noon. 

I!l. September 20th. 

1 larva of C. ci~tg~7lr;rtus. 

Vessel closed at $34 a. m. 

30th. Alive ; water reneir.red. 

October, 1st. Little air bubS!es, IJ,‘CC? 
removed. 

3rd. Afternoon : alive. 
6th. Dead. 

I X. September 30th. 

X. 

Vessel closed at 9,58 a. m. 
Found little air bubb!es bn,nt:tJ1 th? 

glass cover at 4 p, m. and rc- 
moved them ; Ceiria and C. j>i;=. 

guns larvae dead. 
6 p. m. 2 larvae of C. cii?~::~~!rrs a.li:;e, 

October 1st. Little air bubbles b=- 
neath the gi?&jj cover. E:kci)e!i- 

ence interrupted. 

September 30 th. 

1 larva of Cefll’a. 
Vessel closed at 8 a. m. 
October 3 rd. Dead. 

Xl. September 30 th. 

3 larvae of C. Ci:1@irtrrs. 
Vessel closed at 5.55 p. m. 
October 1st. Little air bubbles be;;eath 

the plate removed. 
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3. Vil;as as 3 larvas e mais desenvoivi- 
,’ _ ̂  Lc3. 

/z-p?-- __~c)u uma para 0 exterior, 
7 - Rezzamento da agua 6 tarde. 
S-l morta 
11 -T?~ovamento da agua B tarde. 
21 - ?,T>:ta a outra. 

Xl!. “/i de Setembro. 
Fi;rm c~den& quca rece~? tmen te fey- 

iririz. 

1 !arl:a de C. ci~~g~~l&s de tamanho 
nlF.4 :o* c.<* 

Fechan:ec:o do fresco 5s 9. 55. I 
A0 meio dia estava morta. 

XIII. 1 de Gztubro. Ninfa de Czcles [in- 

.phZ US. 
Fechx2;:; 0 do fiasco bs 8, 53. 
10, 0. Morta. 

XIV. 6 de Ontubro. 
1 larva de C. cing~~lntr~s. 
Fechamento do fiasco bs 8,50. 

7 - Morta. 

XV. 2 de Outubro. 

2 larvas de Cek’n pequenas, 
1 de C._,ktz&~zs de tamanho me&o 

e urn2 de C. cingulatm. 

Fechamento do fiasco Bs 8, 30. 
3 -morta 2 larva de C, fa@z~zs. 
4- morta a larva de C. cingdatus. 
O- morta uma larva de CelIia. 
C,- morta 2 outra larva de Cellia. 

XTiI, 3 de Outubro. 

1 12r::a de Stegorq~ia. 
Fechame;lto do fiasco is 16 h. 25. 
Eeno\wnento da agua feito de dois 

em dois dias. 
23 -Viva. 
24 de Novembro. Morreu a larva de 

S&O~?i;lr~.5!. 

XViT. I7 de 1Novembro. 

2 i21v~~s de Grialteriu flrrvicdr’lis. 
i5 - Tticrta a larva de menor tamanho, 

2 outra viva. 
Renovando 2 agua do fiasco a larva 

de Gualtek pass03 para o ex- 
terior. Ainda vivia perfeitamente. 

- 

3rd. All larvae alive and grown. 

4th. 1 larva got out by the tube. 

7th. YYater renev,:ed in the afternoon, 

Sth. 1 dead. 
11th. Water rene\vEd in the afternoon. 

21th. I?iemaizing larva der.d. 

XII. September 24 th. v~-ss~l confrrilzi~ 

EC&~,* t-oiie~l ~:*n&, closed at 9. 

53 a. m. 
1 larsa oi C. Ci/l&WlCLti!S half grown. 

12 n. Dead. 

XIII. October 1st. Pupa of C. cilz~rrkr~- 

tus. 

Vessel closed at 3.55. 
l&30 a. m. Dead. 

XIV. October 6 ill. 

LXV~ 0i C, c:‘~z~:I!.~::K 

Vessel closed at S. 0 a. m. 

7 p. m. dead. 

XV. October 2 cd. 

2 smali lzr~;ae of C&n, 1 of c. fcr- 
tigaizrit; hdf growi and 1 of C. 

C~i2~KkUt~i.S. 

Vessel cl~sccl at KS0 a. lil. 

3rd. Larva 01 C. fi;lttEar:s dead. 

45. Larva of C. cirlg::!at!~s desd. 
6th. 1 larva of Cellia dezd. 
9th. Another larva of Celiia dead. 

XVI. October 3 rd. 

1 larva of Stegoinyia. 
Vessel clcsed at 4.25 p, m. 
Water renewed every 2 nd day. 

23rd. Alive. 

i\l’ovemb:r 2-1 th. Larva of Sfegotrzyi;? 

died. 

XVII. November 17 th. 

2 lavae of Gualterin flrtviatilis. 

19th. smaller larva dead; the other alive. 

Renewing the of the vessel water 

Grralte~ia larva siill alive got out 

through the tube. 
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XVIII. 1 de Dezembro. 
Dum antigo f6co de larvas de Grrnl- 

te& fhvil:tiliis retir&nos 2 lar- 
vas (uma grande e uma peque- 
na) e colocimos no fiasco de ex- 
periencias. 

Jntro iuzimos tambem uma larva de 
Sfegcmyin de tamanho medio. 

Fechamento do fiasco 8s 21, 30. 
3 de Dezembro. Todas vivas. Intrp- 

duzimos mais 2 larvas de Stego- 
m-yin de tamanho media, sendo 
uma perfeita e ulna sem 0s fo- 
liolos branquisis clue haviamos 
retirado horas antes. 

10. Todas vivas. 
Experiencia interrompida. 
Experiencus feitas pax~~ estudar a ap70 

do petroleo sobve as iwvas e nin- 
fas de crrlicideos. 

1. 1 ninfa de Steg-otnJ!ia num bocal de 
vidro corn aqua. 

Petroleo derramado as 11,55. 
?tYorta 2s 12,s 

II. Bocal de vidro, contend0 larvas e nln- 
fas de S@,z;n;~lin. 

Petroleo dcrramado 5s 12,22. 
5 larvas que ficaram na superficie, 

em contato corn 0 petroleo, mo- 
rreram bs 12, 30. Ninfas mortas 
6s 12, 55. 1, 10 todas as larvas’ 
restantes mo:tas. 

III. 2 Bocais de video, cada urn corn 2 
larvas de Crr2e.v (1 grande e uma 
pequena). Petrol:0 derramado 
em ambos 6s 12, 42. Num fras- 
co o petroleo foi misturado 
corn a agua por meio da ajita- 
$20 e no outro foi apenas derra- 
mado na superficie. 

Bocal em que o petroleo foi ajitado : 
is 13 h, ambas as larvas mortas. 

Bocal em que o petroleo nZo foi aji- 
tado: iis 13,20 retir&-nos 3 lar- 
vas ainda vivas que foram co- 
locadas em uma cuba, contend0 
agua sem petroleo. 

As 14 h. morta a larva grande. 
As 13,15 morta a larva pcquena. 

XVIII. December Ist, 

From an old breading place of Grcal- 
tederia fhviatilis 2 larvae were 

renioved (1 large and 1 small 
one) and transfered to the jar for 
experiencies; 1 larva half grown 
of Stegomyia was also introdu- 

ced. Vessel closed at 9.30 p. m. 
December 3 rd. All alive. 2 half grown 

larvae of Stegomyia, one without 
leaflets, were introduced, 

10th. All alive. 

Experience interrupted. 
Expcrierzces made in ovder to study the 

action ofkerosene oil (petroleum) on 
cdicid larvae and papae. 

1 pupa of Stegomyia in a glass jar 

full of water. 

Kerosene spread on water at 11.55 a. m. 
Dead at 12.8 p. m. 

Glass jar containing larvae and pupae 

of Stegomyia. 
Kerosene spread on the surface of 

water at 12.22 p. m. 

5 larvae that stayed on water surface, 
close to the kerosene layer, died 
at 12.30 p. m. Pupae dead at 
12.55 p. m. At 1.10 p, m. remai- 
ning larvae dead. 

III. 2 glass jars each with 2 larvae of 
Cr&. ( 1 large and 1 small one). 
Kerosene spread in both jars at 
12.42 p, m. In one jar the kero- 
sene was mixed with the water 
by stirring. 

Jar where the kerosene was mixed 
with water: at 1.10 p. m. both 
larvae dead. 

Jar where the kerosene was not mi- 
xed: at 1.20 p. rii dead. 

3 larvae were removed still alive and 
transferred to a vat containing 
water without kerosene. 

At 2 p. m. large larva dead. 
At 2.15 p. m. small larva dead. 





As larvas pequenas, havendo no fiasco 
de experiencia nlimenro sriiiciente, desenvol- 
vem-se e pociem meEm trn7sformnr-se em 
tlin’i;s, as quais fatalmente niOrrerZ0 no fim 
de p3,uco tcnipo poique nX0 podem respirar 
3 ar tlissclvido n'qua. 

0s fc!iolos Lranquiais absolutamente na- 
:!a contribucm l)?Lra a locomo~5o que se faz na 
lart*a. A larva prkrada deles vive tZo bem 
con10 quando OS possuia. OS foliolos bran- 
quiais ~50 0rg:‘:ns paramente resp:ra!orios. 
As IarIyas q::.e 0s poss~~em corn rZniificafS0 
traq::c,ll aba::dante, em normais condi@es de 
exislencia, passam muito tempo debaiso 
d’agua, e, si, por urn dispositi\.o ( v. nossas 
experiencias) as privarmos totaimente de res- 
;>iiar 0 :.r livre, el:is continuam e viver per- 
LeiLZn!ei!te durante il!uitO tempo. 

As iarl;T.s, cujos foliolos possuem apenas 
um ram0 traqueal asiai com pequenas rami- 
Fic3@es later& csil0 quasi sempi’e na su- 
peIfic!e da atit: u ia e quando Go ao fundo pou- 
co ie;l;po ai sc dcmoram : quando sZo total- 
m cn te privadas de respirar o ar, ,X&I xosso dis- 
oosili~~?, suportsm diiicilmente esse nova mo- 
do de viver e, as vezes, morrem no fim dum 
dia. 

FwendG-se a abla$o dos foliolos bran- 
quia.is em uma lni,<n que habitua!mente fica 
muito ten!?0 sem \.ir ,i tona d’agua para res- 
pirar 0 ar exterior, verifica-se que eta enGo 
procI!ra vir ri tona d’agua corn mais frequen- 
cia. 

0 pctroleo mata as larvas, nZ0 s6 porque 
as priifa L~ick2e;tfe de respirar, coma porque 
as intoxicn . Se as larvas morrem asiixiadas 
o fato Go 6 s6rnen;e par priva@io do ar 
livre e sim tambem porque, aclcrindo o pe- 
l~rolco ao tcgumenlo externo do corpo da lar- 
va e aos foliolos, impede a respira@o do 
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The branchial leaflets are of no value for 
the purpcse of locotnotion which is as per- 

fect ii1 the larva deprived of them as before. 

They are on:;, used for respiration and the 

larvae in n~hich thejr show numerous tracheal 

ramifications do normally remain a long time 

under the water. If by some arrangement, 
as in my experiences they are altogether 

prevented to breathe free air, they live per- 

iec:iy well for a long time. 

The larvae with leaflets, shcwing only 
an axial tube with small ramifications, stays 
mostly on the surface and when going down 
do not remain long time at the bottom; when 
prevented by, our arangement for experiencees, 
to breathe free air, they do not bear this 

mode of living IveIl and sometimes die at 

the end of one dah. 

Remcving the branchial leaflets of larvae, 

vdhich geneyallh remain a long time without 

coming to the surface for breathing the ex- 

ternal air we shall see them rise to the sur- 

face msrk frequentlh. 

Skgotl2yin la~vne~ deprived of theis leaflets 

nnd sh22t of Jsom the extel;i2nl uir ir2 my jar 

j’OS expesifnc::ts, Seu2nin dive for a n2ose 0s less 

long time. 

A/2) larva sf2rrt up it2 tf2e experimer2tal jar 

l!‘iLLjt !ildes tithes boiled or co/2tniniltg gazes 

zu2y?t fOS respiration, dies in n few ho2Ir.s. 

The iarvae die ur,der petroleum film not 

ot:lh bh abso!ut want of air for respiration 

but also because they are intoxicated. 

If the larvae dies asphixiated that is not 
ci::: :o th: deprivation of free air but also bj 

the inhibiIiSn Gf cutaneous respiration by the 

, petroleum adhering. 



ar dissoh.--id0 n’agua. Provavehnente morrem 
por mtoxica@o. Quando se derrama petro- 
ieo scbre a agua de urn bocal, contend0 !ar- 
vas de culicideos, verifica-se sempre que eks, 
vin_!o 5 tona d’agua e encontrando neste a 
camada de petroleo, no fim de pouco tempo 
decem; no mo,mento da decida, talvez por 
sentir o si%o respiratorio ob!iterado pelo pe- 
trsieo, que penetrou por capilaridade, procu- 
ra retiral-o corn a boca e provavelmente in- 
j ere quantidade ,suficiente para determi- 
nar-ihe a morte. E possivel, tambem, que a 
intoxicacSo se realize pela injestao de aqua, 
contend0 petroleo nela emulsionado. 

hlanguinhos, Dezembro ini-2 

In most cases, when petroleum is poured 

on the v;ater of a jar containing mosquito 

1 larvae; they die by intoxication when they 

i rise to breathe and conle in contact with the 

j petroleum it enters their respiratory syphon 

/ and the larva may b e seen trying to brush 
, it off with .their mouth parts, which help 
I 
I still more to poison them. 

Also smah quantities of dissolved pe- 
troleum components might be absorbed with 

i the water itself. 

13. I Rlanguinhos, December 19 
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4. 
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7. 
S. 
9. 

Estampa 4. 

ExplisaqBo das fipuras. 

Foliolos anaes de larvas de mosquitos. 
’ Stegomyia calopus. 

Stegomyia calopus. 
Dendromyia sp. 
Uranotaenia pulcherrima. 
Culex bilineatus. (?) 
Culex sp. 6. Culex sp. 

Culex fatigans. 7. Culex fatigans. 

Limatus Durhami. 8. Limatus Durhami. 

Limatus Durhami. 9. Limatus Durhami. 

Plate 4. 

Explanation of fi$ures. 

Anal leaflets of mosquito larvae. 
1, Stegomya calopus. 
2. Stegomyia calopus. 
3. Dendromy-ia sp. 
4. Uranotaenia pulcherrima. 
5. Culex bilineatus (?) 
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