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This paper desls with certain aspects of the
ecology and life history of tree hole breeding
mozgquitoes in Panama.  The data on which the
chservations  are based wore sathercd in the
course of a study of the mosquite fauna related
to the transmission of svlvan ( “jungle” ) vellow
fever in the area.  Clur primary interest has been
the accumulation of basic information on the
groups of mosquitoes either known or suspected as
vectors of svlvan vellow fever, as an aid to the
uncderstanding of the -epu:lcmia]ug}' af the discase,
The groups concerncd are the genis Naemapopus,
the subwenis Finlava of Aedes, and the sabethine
oeaas Sobethes. While various other mosquitoss
which ufilize the sime tree hole bresding niche
were taken i the course of the field work, and the
information on them is ineluded in the tables, the

disrussions concern in the main the groups
mentioned above,
Data arce swmmartzed and discussed on the

following pointz: (1) the ge r:-gr'uphu“ﬂ r]mh]hu-
tion and frequency of larvae Ltp]w._mnh in simu-
lated tree holes, (2) the comparison of the fre-
quency with which mosguitees utilize for breed-
ing two dillerent types of bamboo seetions used
to stmulate tree holes, (30 the comparison of the
*'n,qul,nm' with which breeding sites near the
ground are used as contrasicd with sites in the
forest canopy, (47 the characteristics of the
delay in egg hatching, (5) the comparative epg
productivity of the dillerent species, {6) the time
for devel npmulL of the mmature stages.

The locations and deseriplions of the stations it
which the Held work was carricd out are given in
previous prapers {Galindo, Carpenter and Tranpide,
1951 and Trapide, Galindn :111-:'1 Carpenter, 1953,
The field work was done during the rainy season
of 18950, e, the period [rom May through De-
cember of that vear, while the lnboratory shserva-
tions are in part hased on field work done in 1949,
In the discussion of the geographical distribution
and [requencey of larvace, reference is made Lo L.Lc
concurtenl adult collections reported in Trapida,
Galindo and Carpenter, 1955 The classification
scheme and the specific names used conform ta
the recent monograph of Lane (1953) on the
neotropical Culicidae,

IStadies on the Forest Moscuitoss of Panamd, V11,

Coste of publication are poid by the Gorgas Memorizl
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FIFELD METHODS

The method of setfing out sections of hamboo
partially Olled with water to stmulate naturad
tree holes has been used by warious investigators
in the past, and ig alse described in a previous
paper in this series {Galindo, Carpenter and
Trapido, 19513 [n heief, cut scctionz of ham-
boo, which we sometimes call “hamboo traps,”
were atteched to trees, either within six feet of
Lhe ground, or else to the tree trunlks at some
heizhe,.  The latler were located in trees which
had incidentally  been  provided with  semis
permanent ladders for the rouline capture of
masguitoes approaching to bite human baits in
the canopy, as part of The study of this speaalized
fauna. DBuamboos of two sorts were usod: one
group with the fops open; and another with the
tops eovered, but with a hole about half inch in
diameter drilled in the side near the top.  The
water in the bamboo: was examined each weel
Any larvae present were brought into the labora-
tory, and the water retuined 1o the bambos section
with water added when necessary,

DISTRIBUTION ANT» FREQUENCY OF THE SPECIES

Table T summarizes the datn from -'.hc ficld
collections, showing the species of which larvae
were taken and their numbers and frequency at
the various stations

Of the Haemagogus prosent, eguinas Theobald
and freifer (Howard, Dyvar and Kaah), comumon
forest species, were most abundant.  These were
not taken ss larvae, however, in the Chirgui
highlands, bat their absence there 18 an accurato
refllection of Lhe very small numbers appearing as
adulls al clevalions above 3300 feet. Neither
in the exicnsive wotk on Haemagogus spegos-
zinit falca Wumm ef ol in Colombia, where the
species s very common, nor in Panamd, where
it 15 less =0, have breeding places been found wich
larvae present in numbers in any way cominen-
surate wi L‘r the adult populations. But, the very
stiall number of larvae taken 1n this study (four)
15 Lo some degree deceptive, for as will be shown
later in this paper (see Tables 11T and IV), the
crgps of this specics haich only alter prolonged
drying and repeated flooding.

The difference in habitat predilection beltween
the morphologically closely related Haemagogus
acifer (Howard, Dyvar and Kaoab) and argyromerds

1as
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Divar and Ludlow is broughl eut by the collec-
Lions from the bamboo traps, feeifer was abundant
in primary rain forest and less comimon in de-
ciduotis forest or second growth, while the con-
verse 15 true of argveemeris. Thus while argy-
romeris was tuken most abundantly in the rela-
tivelv open deciducus lorest et Campanita which
lies in the rain shadow of Cerro Cempana,
fecifer was taken there only once, Conlrariwise,
al La Victoria and Ft. Sherman, where the condi-
tiong af true tropical rain forest are approached,
fecifer was common while argyremeris was rare,

The commonest of the tree hole breeding Aedes
of the subgenus Fislove woas the specles lereens
(Walleer).  This was true of wndividuals taken as
adults avtacking man as well for the larvae from
the bamboo callections.  Both adults and larvae
became more abundant at elevations of 2,000
feet or more, as appears on comparison of the
callections {rom Campanita (2000 o 4007 and
Campana (2,000°), as well as the Chiriqui lowland
and highland eollections,  The corrcspondence
between adult and larval collections of Adedes
lewcocelaenus clarki Galindo, Carpenter and Tra-
pido and Aedes lencofoeniatins Komp wias not
oond.  In the adult captures lencoceluenmns clarki
wizs aboul Cwice as commen as was lewcolesnialns,
while in the larval collections almost nine limes
as many  lescotaentolur were talen as wore
Fewcocelgenuy  clarki. In the western Panama
provines of Chirigui neither of these was present
in the larval collections, although small oumbers
of both species were caplured here as adults,

OF all the larvae taken (14,122), slightly more
than half were representatives of the gonus
Caldex (7807}, The numbers of larvac of this
genus were in oo way reflected in the concurrent
divrnal collections of adolts of which less then G0
Cmlex were taleen among the 72211 mosquitoes
collected (Trapido, Galindo and Carpenter, 1955},
This disparity 12 due to the fact that with Lhe
exception of the subgenus Carellia the species
arc night flvers, and with the exception of Culex
mallis i}var and Knsb they do not attack man,
Culex pinarscampa Dyvar and Knab and restrictor
Dwar and Kuab are here reported from Panamd
for the first time, both having been deseribed from
Mexico,  The first mentio: .mi af which paly one
specimen was talken, 15 accidental in the callee-
tions as the species normally breeds in the water
accumulations in the leaves of the agave-like
plant {Mwrerges where we have taken it in some
numbers., The recently described Cwler ereddiy-
zonfer Galinde and Blanton (1954) which ordinar-
ily breeds in epiphytic bromelinds is also acci-
dental in these collections,

As we had observed n our previecus study
(Calindo, Carpenter and Trapido, 195310, the
nurrithers of larvae of Sabelfies appearing in bamboo
trans were not well correlated with the concurrent
captures  of adults atiacking man.  Sabetkes
chlorepterus (Humboldt) appeared a little more
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than nine times as frequently as Sobethes cyaneus
(Fabricius) in the adult caplures, while con-
versely cyanens was three and a half times as
abundant as ehloropierns in the larval collections.
Bamboo traps of the sort used by us appear not
to be particularly [ovored as oviposition sites for
chfaropieras, al lcast when there is a chaice of
natural tree holes available, A third species of
this genus, Sabefles farsopus Dvar and Hnab,
which was twice as commaon as cyasens in the
adult captures did not appear at all in the larval
f.‘.D.lccumla. In our previous study only a single
larva of this species had been taken.

COMPARATIVE COLLECTIONS FROM TWO TYFES 017
BAMBOO TRATDPS

While bamboo traps with both open and closed
tops were sol oul ab various of the stations ncar
the ground and in the forest canopy, anly the
collections made at Cerro La Vietoria were under
daily supervision, and thus oaly the data [rom
these stations have been used in compiling the
percentages recorded 1n Table 110 At these
stations there were more open top traps (42)
than covered ones (18), and in caleulating the
percentages of each species taken in the open fon
traps a corresponding correc 1,10:‘1 factor was up-
plicd 1o the data.  Too few larvae of certain of
the specics were taken to give significant percent-
ages, but the data are sullicient to show that most
af the specics used the open top bamboos in
preference  to those with closed tops. The
marled exceptions appear in the caszes of Sabefhes
cyenens and chloroplerns.  Both of these appeared
less than ten percent of the time in the open top
traps, the bulk of the specimens coming from
closed top traps,  These results confirm those of
our previous sbudy  (Galindo, Coarpenter and
Trapide, 19513 The closed top traps with a
small side hole approximate the sort of tree cavity
in which a small cpening gives entrance to a
relatively large Assl-shaped rol hale, An im-
portant characteristic of cavities of {this sort is
the fact that the contained water is less subject
to evaporation than is the case in cavities with
large openings exposed to sun and wind, We
wve previously shown (Galindo, Trapido and
Carpenter, 18500 that Sabethes chloropierns and
eyanets, whose eggs do not withstand desiceation
as do those of Heemegogus, persisted as adulis
during the dry scason months while the Haema-
gogus all but disappear. The strongly marked
preference shown by Sebethes for utilizing water
accurnulations accessible only through small en-
trance holes may thus be the device by which
these mosquitoes find the water necessary o
mainiain their beeeding cvele during the un-
favorable dry season.

COMPARATIVE COLLECTIONS FROM BAMBOO TRADPS
AT GROUND AND CANOPY LEVELS

The comparisons of the collections of larvae
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[rom Bamboo Lraps located near the ground and
i Lhe canopy are shown as percentages in Tahble
II.

As noted previously, the numbers of Hasmaego-
pus spepazzindt faleo taleen us larvae are never
commensurate with the adult population. Only
four larvae were taken o the present study, all
it bamboos hung in the canopy, The adulis
also are predominantly taken in the canopy. At
the opposite extrome for Maemagogus we find
argyromeris which is not an inhabitant of the
deep forest, and all the larvae of this species ap-
peared in bamboos locsted near the ground. In
concurrent collections of adulis over 99 percent
were teken at ground level.  Haeemagogus equinag
and fucifer which are infermediate in vertical dis-
tribution as adulis were also intermediate with
repard to the sites {rom which larvae were taken,
M the dedes (Finlava) the most arboreal species
was fepcocelaenns olordd with 5115.:11Ll‘" mere than
hall the larvae being taken in traps in the canony,
Aedes Teecotasniains utilized almost entirely the
traps near the ground. These data are in ac-
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cord with the adult stratificetion; lescolaeninlus
being laken predominantly on the ground and
lewcocetgenus olorky being more arboreal.  The
correspondence between adult and larval collee-
tlons in Sabedhes was also positive; both chierog-
ferus anid eyanens wore prodominantly arboreal as
gdults and also as larvae in bamboos,

DELAVED FATCIING

Tables 1T and IV summarize the dala illustrat-
ing the delay in hatching of certain of the tree
hole breeding mosquitoes with czes which resist
desiceation.  In Table [I1 are given the data on
bhamboo sections which had been exposed in the
ficld during 1849 sod which were brought inio
the laboratesy in Febeuary 1930, These bamboos
werz stared without water in the laboralory and
subsequently flooded at the one to two month
intervals shown in the table. The hamboos ex-
posed 1 the Geld during 1930 were brought into
the laboratory in December of that vear and
sitilarly treated daring 1951 (Table IV Dur-
ing 1851 the bamboos were flooded al somewhat

TABLE L1
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Totat
BPECIES
Times
Taken
Trile Culivin
Haemapopis ¢ pepassindi fofee Komm et al. ... z
acmapogios eqwians Theobsel:2, oo 00, L&k
Ifarmapogus (Roifer B and Bl it s 41
Iaemapaprs arpyromeris Dhyvar and Lo lowe. ]
Asdes deneacelaemns slarkd G, CLoand T fi
Aades teneaternioins Komp. oo o 13
Anfes derrenes {Walkerd oo 133
Caiex mathz Dvarand Koabo .o L. 14
Caifer migrafead s Theakald . .00 oL 1
Caler wrichin [Coouilieiv), fif
Cier secnndu: B.— 3
i Dédaicain: T 13
Caler cowservador Do ot eabh oo e, 15
(i cawvrigand Dyar anel o e E i 2n
Caier veridlifas Komp e Pl ng
Crtn foaom vic foer T arnizlatty, H1H
Fazariyarhiles lhea CEY and K Bl
Tribe Eabethind
Trichoprosopar digitatute (Rondonil,. . L 4
W yeamnyia eferowamg Dvar and Konbo oo i
Limvatus durharmas Theabald . E)
Limatus grsnlepins Theobald, i
Nabetker cyamens (Fabriciesh .. 23
Nabetkes chlorapiaens (Huemboldd). .. Ia
Lribe Apdphmlion, o, ok b il s i o i
Arppleles sivend Cocpuitleet. ..o ..., 1%
[
TREALL st i G e S A R o 0 0 pERS

452

2651

frac)

17
a7
RE

g]
274
132

i1

PERCENT I8 FercErT IN
QeeN Tor Traes Lazory Traes
Thimes Number of Times Number of
Takw Lasvae Taken larwvie
.o L] 100 1080
G850 TE.E d4 7 4=
0.4 ] ek 20
LCIN 100 ba u.o
i ¥ 5.8 EF] HEN-]
LN LR LE.1 §.6
T8 =03 g2 154
Thn 9.7 EESN .0
TR Al 00 .0
4.4 S0 il 1 TE 3
74 5.7 %5 a0
ELE | al.? HE(R] F]
ar.2 a7 GO ] iw &
1.9 £1.1 [ 4.8
5T L 0 EN
135 6.3 5.0 RE-1
s 5 sil 3
3.0 965 fll.o T2.R
5.4 il n.o a.q
| =R %A 7.0 540
[oa.q (RN .0 Q.0
5.2 T2 fifi 01 LN
fiil &R L & 2.4
5.7 B G0 il.&




162

shorter intervals as will be seen on comparison
of the two Lables, In all cases waler was per-
mitted Lo stand in the reflooded bamboos for 24
Lo 48 hours,

It s weell known (Bates, 19489) that substancoes
added to the water which reduce the oxygen
content enhance the hatching of aedine egps.
Thus had these bamboos been flooded with o
a wveast infugion more complete halching on
carly Nocding probaldy would have been oblained.
In these cxperiments, however, we atlempted Lo
simnitlate natural events as they happen in the
field,  In these trials ihe organic matier which
accumulated in the bamboo sectinns was the
means by which the reduction of oxvgen content
was produced, as 1t 15 o the field. The data
fromm the two scls of bamboos, exposed and
flooded in succeeding vears are in gencral agree-

TARBLE 11T

InstRIBUTION OF LDELAVED HaTomNc oF Lakvan Inm 24
Baunon Trars EXTFOSED 1IN THE FIELD DURiNG 1949,
anh FLoonen AT INTERVALS I8N THE Lanokatory

DMrReaG 1050

e le. |5 [za] 2 z
o P P i = ]
g | g =g % B
E° n E‘ i Eﬁ i = B E -
Noof Daes | BE=IBgo| TSI EEIZEE(HEIES
P s ERR: B CRR B 2 4
Froopiss Fuooseen | & 22 %‘-F_' e R R
1st., Mar 27 | 8B I sl oo 0 o | &
Bl May 12 K1 q 1] & | K] 1 ]
ard. Jue 20 M ¥ i 7 | i 5
i, By 24 | @ | L 0| & o v o
§th Aug 2| 0 ¥ 1| o 0 oo
iith, et 3| B I o | 0 0 Bl on
= e |
FOTRL: o R | i £ 16 1 3 L 1
ment,  though minor  differences  do  appear.

While it has been suggested that the variations in
hatching rate may be duc to any of several
factors, ncluding seazsonal diffcrences, strain daf-
ferences, and even differences in the cpgs of in-
dividual females (Hewvanitz, 19406, the most ob-
vious difference which might ocour in the field
and in this experiment would be the variation in
the extent to which the oxyvgen content of the
water had been reduced. Hovamtz (1946) also
demonstrated species differences in egg hatehing
of Heemagogus, and il iz thig intrinsic differcnce
Botween species which iz clearly brought out by
our data,

We may first note that in all cases in which a
substantial mumber of eggs was present, the
hatching was distributed over more than one
fAnoding.  The second noleworthy point is that
there were two consistent patlerns of hatching,

Annals Entomolopical Soctety of America

[Vol. 48

bub with certain of the species intenmediate.
One pattern s best gllustrated by Hoesmopogus
eguiins, a species i which there 1s substantial
hatching on the hrst and sueceeding loodings un-
til all the wiable eges have produced larvae.  In
1950 larvae appearced after cach of the first four
Hoodings covering a4 perimd of five months, while
in 1951 the hatehing was consistent through the
tenth Mooding up to seven months alter the bame
boos had been brought into the laboratory, The
sccond pattern is illustrated by Hoemagogns
spegaszindd Jalee. In the casc of this species,
there was no hatching an the first o sccond

TABLE 1V
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fooding in either 1950 or 19531, The first hatch-
ing did not cecur until the third flooding, and in
1951 larvae continued hatehing through the
tenth flocding,  The consequences of these di-
vergent hatching palterns are refllected i the an-
nual abundance cvele of adults, for ag we have
previously shown (Galinde, Trapide and Car-
penter, L1930} adults of Hoemagopus equinus
quickly reach a peal after the beginning of the
rainy scason, while the appearance of spepoz-
gined fuloo 18 delaved, and the peak 15 not reached
until scveral monchs after the beginning of the
raing in May. Haeemagopns lecifer Tollows the
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egninns pattern with hatching on the first flooding.
Haemogogns argvrameriz 12 intermediate hetween
egutaas and Jafce in that the first hatching oc-
curred n both wears on the second fooding.
The results oblained in the case of Aedes loneco-
celeanns clarki and Aedes lencolaeniatus are less
conzigtent, hut this may well be due o the very
small numbers of these species appearing in the
18350 Noodings.

As the eggs of the various species were distrib-
uted ab random through the vanous bamboos, it
follows that the external stimnuli [or hatching
were also at random.  The distinetive hatehing
pattern of Haemagogus spegossinti ,I‘a."m s Coll-
tragted with egueinus and Incdfer is thug clearly a
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preat in eguens (1790 as
(9.7).  Haemagogus lucifer and ergyromeris ovi-
posit less readily in the laboratory, while ckaef-
cospifans Dvar only rarely will deposit crgs n
vials. The species of dedes held in this manner
varied in their egg production from an average of
10,5 for lencotveniains to 3.5 [or seplemstriolus
Drvar and Kaal.,  Among the sabethines, Sa-
bethes chlareplerns oviposited most readily in the
laboratory, with an averape of 233 eges per
avipositlon,  Sabethes tarsepus scldom laid ceos,
ard the number of eggs per oviposition was small
(2.5 average).  Approximately one quarier of the
Sabethes  cyanens wnd  Pricheprozopan  magrnuz
(Thechald) laid eges, and the sverage numbers

i spegessints falco
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Aeder fescatzeniatus Komp, Gy Ed | ] a4 & 116 10.5
Awder deurarctompur clavdi G Coand Too oL [} 40 1 484 1.8
Auwdes torrens (Walker) .1 b .2 &l 256
Agdes septenetriotivs Dovar and Eoab bl 3 F00 107 530
Awdes gaodrrndiilng (Coouilieir). 7 2 6.3 i 128
Nghetkes oblerafteras (Elurniag N ilin 34 240G 253
Subetkes Jorrofar Dy M 4 | 1 R
Sabetker cyumens 0] - . A L1 LR M 0.5
Tricho(rass fng MIgans |,"":|n:~.'.- wal r'IJ i Sie 55 I e 436 |

reflection of intrinsic physiological differcnces be-
tween species in response to the external hatching
stirmlus.

HGG PRODUICTIVITY

Numbers of females which were taken in the
fiecld were permitted to feed on the collectors,
and then confined in glass vials (25 = 50 mm.),
The bottoms of the vials were provided with a
modst cotton pad covered with a lter paper disk,
and the vials were stoppered with gauze coverad
collon plugs,  The mosguitoes confined 1 this
manner were given supplemental nutribion by
maoistening the cotton stopper with sugar solution,
The vials were held until the meosquitoes died,
when the numbers of eggs deposited on the moist
filter paper disks were recorded. In Table V
are surnmarized the data showing the number of
eges laid, and the average number of eggs per
aviposition.

[t will b seen fram this table thatl Haemapogns
equinus and Haemagopus spegazsind foleo ovi-
posit readily under these conditions, but that the
number of epgs per cviposition was almost twice as

of epps produced was almost the same Tor the two
species, cpanews, 205 and mepins, 2001,

DUEATION OF [IMMATURLE STAGES

Records were kept on the time necessary for
the development from ege o adult of nine species
from which cges had been obtained in the labors-
tory from wild canght females,  In the cage of the
Haemagogus and Aedes (Findava), which undergo
i dormant period in the cgE stage, the eggs which
had been deposited on maoist filter paper_ disks
i vials, were stored in coversd petri dishes,
While the eggs of these species resist desiccation,
if they are permitted to dry out completely a
substantial  percentage  collapse and  do not
hatch oo subsequent flocding,  The cpes were
therefore lept slightly moist during the matura-
tion perind.  After ripening for not less than 1wo
weelks, the Oller papers with attached epps were
submmerged in wap water o which veast had heen
added.  The yeast infusion favers hatching by
lemrering Lhe oxveen content of the water (Bates,
10403, In the case of the sabethine eggs which
do not wandergo a dorimant period, the flter
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nupers with egps were submerged in the veast in-
Muston a day or two after they were laid.  Larvae
which hatched were permitted ta develap in small
(15 e, diameter) enamel pans. They were fed
wveast mixet into the water, and ground dog bis-
ciit.  The pans were sheltered [rom the sun on an
cpen porch at the laboratory and were thuas sub-
ject to out-door enwironment lemperaturos ox-
perignced in Panamd City. Temperature readings
of water in pans under these conditions range from
23,57 Lo 2857 C with an average of about 25.5%

The sutnmary of the mformation obtained in
this way is given in Table VI, The most rapidly
developing spocies was Haemagous eguinns with o
mean of 11.2 davs and a minimum of nine davs,
This result confirms that of Hovanitz {(1046)
who also {ound eguines to he the most rapidly
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The three dedes (Finlave) species, lewcocelaenns
clarki, lewcolaendogtes and ferrens all comploted
their mean development period withia three days
of one another {125 to 15.5 days). The three
aabethines were much slower and more erratic in
developrment, with mesn development periods of
fromm 25,9 1o 3000 davs,  Sabethes chlorofpiers and
cvianens demonsiraled s parlicularly wide spread
in the minimum and maximuam time for the
chergence of adults, from 18 to 50 davs in the
cage of the former and 20 to 55 days in the case
of the latter.  The lang period necessary for the
development of Sobetfes chloropiorus Llogether with
the wide spread between minimuoem and meximom
times may provide Turther explanstion for the
persistence of this species through the diy season
previously discussed in this paper.

TABLIE VI

Diosariees oF IMsaTURE STAGES oF ForEsT Mosnurtoes

SPECIES NIMEER OF

DIBSERVATIONS

muspek oF Davs pront Hatoims 7o ApULT EMERGENCE

(Lot 2 Y IR O S e 2536
Macmopngur = fepass Foleo Kumm el gl L F21
fiaemagegar fucdfer (Mo, DL and X4 a7
Aveides Lenecocelzems clarki (5, Coand 715, L 434
Aedes leertaewindins Bomp L. e 4 14
#ledes derpens {Walkor) .o ool on 2 £
Trichofeosafron snegias (Theobsldy oo o oo 7
Saterkes obloeeoterns (HumbolAu) 201
Saterker cyanens (Pabatotusd . 25l

developing species studied by him in Calombia,
the species compared being f. spepaszinid faloo,
H.o splendens Williston and M. fwcifer.  While
Hevanitz reports development in as little as
sever davs at similar temperntures (25—27° )
we have also had emergence in as short a period
as this in experiments olher than those neladed
in our table.  The other two Maemapopus stadied
b us, dwcifer and spegassindi faleo, had the same
minimurm (12 davs) and maximum (19 days)
but slightly different means (134 and 148 davs
respectivelv).  The order of the development of
these two species 15 the converse of that reported
by Howvanitz who found lwcifer Lo be the least
rapidly developing specics,  Hovanilz had, howr-
cver, relatively few observations on dwecifer.
Bates (1947), who made experiments with [,
spegazzinti falco at several different temperatures,
obtained sversge development times of [rom 12,5
davs al 30° C ro 20 davs at 20° C.  The averape
development time he reporis for the fmmalture
stages at room temperature, with a mean of
2557 (2, which wag almost exactly that expori-
enced in our experiments, wag 15.0 davs, which i
very close to that obiained by us, 4.8 days,

Miniinum Mean Mazimum
1 11.2 L5
12 1.8 ]
13 154 19
1 153 15
1} 12,6 18
%3 16.G 19
it .G 3
15 25,9 5
0 S & 55
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