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3_1; kS Natural _E'ﬁ’virdhmen_t of theLake andite Basio '_

3.1.1- " .Ii_oe_ogeeel_zz |
_ ‘I‘he topography of the basm can be almost enflrely seen from the
'topographleal map on the scale of 1/50 000 edited in 1980; in order to understand.

the detailed water system pattern and the state of land use, aemal photographs on
' the scale of 1/40 000 were taken on Feb 5,1988. ' _

_ o The water syetem could be seen in thzs photograph Furthermore the
'watershed boundary was def" ned on the topographical map on 1/50 ,000 scale, and
'landform ciaselficatlon map were drawn (Fig. M3111 Fig. M3112) Referring to -
: these figures, the topographlcai features of the basm are descmbed below

: The Lake Ypacaral basxn extends north west and south—east To: the
-north east’fmde of the central lowland which is 5 to 8km in width, is plateau type

upland 200 to 400111 above the sea. To the south«east side are hllls 100 to 300m-
' above sea levei : T : _

'?5 -The lake basm 1s baszcally composed of four catchment -areas; the
_ .Yuquyry Rlver water., system, the Pirayu River water system, the Eastshore
- water system and the Westshoze water system and the total area including the
' lake 1s 892 6km2 The Salado 1s the on}y outﬂowmg rwer from the Lake |

_ 'I‘he Yuquyry Rrver water system is 343, 9km2 in, 1ts basm area, and its
main stream flows mto the mareh Iymg north of Lake Ypacaral but its direct
relation fo the lake is not clear through the oopographleal map only. However,
- whether’ the water: from thzs Water system flows into the lake or not is a great
isstie in planmng the pollutlon control measures for the lake, as mentioned below,

: 'I’herefore, in’ addition to the detalled 1nterpretat10n of aerial photographs (Fig,
. 'M3113) aemal observanons by navy hehcopter and, survey along the stream by
boats were made to supplement the topographleal map,

Subsequently, 1t was found that the Yuquyry Rwer ran toward the lake :

: even though its stream was dispersed by micro relief in the downstream marsh;

“and no clear water course. connecting it to the Salado River was recognized,

'Therefore, it can. be Judged that almost all of its water flows into the lake directly

Cor mdlreetiy, and only a small portmn indir ectly ﬂows into the Salado River
penetratmg the mar. sh > : - :

el The Plrayu Rwor water system 1s 353 7km2 in 1ts dramage basin area

and Just before it flows into the lake in the vicinity of Route 2, it d1v1des into
: three the Yague—Resa~u River, the Y-pucu River and the Pirayu River, but in the
-up -stream’ area, the water courses intersect each other, and it seems that they
Jjoin. together durmg floods and overflows, Mamly, on the right bank at 80 to
;200m above tho sea ievel myrlad small scalle ponds are found, and also old river

.m_ w 2.
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_ ourses are recogmzed From these facts it can be assumed that the lowland along
the erayu Rwez 8 main st.ream were ouce a contmuous water area

_ Many alluwal fans of small-scale gently slopmg are found on both the
- east and west side of the Pirayu River lowlands Within the east side alluvial

fans, there is an underground stream, but on the west suie, surface and gully
: erosmn ‘are remerkable ' _ :

, The Eastshore catchment area whlch is composecl of 17 streams directly
ﬂowmg mto the east side of the lake has a total area of 75 2km2 '

The Westshoxe catchment area wh;ch is composed of 11 streams dlrectly
' ﬂowmg into the west s1de ef the lake, has a total area, of 60 kaz ' _

The contom of Lake Ypaca a1‘ is roughly ‘menglular the western shore
is hnear but. the east shoreis mdented and showsan unusual shape Prevmus to
“this study the iake bottom tepogl aphy was not clear Therefore in this st;udy, ;
depth survey was made by sonar (echo sounder) and a bathymetnc c¢hart of the
lake was drawn’ (Fig. M3114) ‘The mean water level is taken from the navy’s '
" observatmn records from the past 22 years, and it corresponds to 1.20m
watermark (datum plane 1s 62 29m above sea level) 1ocated at San Bernardmo '

o The Iake area at mean water Ievel is 59.6lm?, thh the maxinum depth

at 3m and the volume at 1.15X108m3. As far as 500m off both the east and west
' shores, the lak bo_ttom is, mchned however most of it is flat and’ with no
dlscermble waterwey; and its cross section resembles a flat bottorn shallow dish
(Fig. M3115). The watel depth at the egress of the outﬂowmg Salado was

o ,measured at 85cm

) To the uorth of the lake, a vast marsh (Pantanal} is sp1 ead as far as the
Paraguay, and the’ marsh on the lower Yuquyry (15.7km2 in area) is called.
: iHumedales, ag it is plays an 1mportant role in ad]ustmg the lake water level and
~in mamtammg the water quahty ' : '

‘ : In the lewer erayu, as Well there is a marsh whose scale 1e 1/8 to 1/9
| that m the lower Yuquyry ' : o ‘

312 Geologz o

§ _,: ':_"‘“ _:-geology.eal map of the basm was drawn, based on the outcropplng '
' -:-‘;survey, and ‘microscopic study and X-ray analyses of samples and existing data

(Fig. M3121) The outhne of the strata/rocks dlstrlbuted in the basin is described
-.below e ‘ _

o : The o]dest xoek dist;mbuted in- the baem is gramte of the Cambrian
i penod whlch er ops out on the San Bernardmo lakeshore and east of the Ypacarai
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on:a small seale Accordmg to survey data of SENASA in the west of the eentral
lowland it ]1es concealed at depthe of 55 m and 80m undergz ound.

. The upper Iayer is- of the Paleozoxc group composed of conglomerate,

§ sandstone and siltstone, and is distributed ‘mainly on the axis of Los Altos
- Mountams in the east and Yaguaron Mountains in the west. The conglomerate

_ _layel is dug out for gravel agits matrix is easﬂy wedthered and pebbles are easily

: taken out., The sandstone layer is whlte, highly solidified and forms steep cliffs, _ :
. andis dug ouf as buﬂdmg stone, due to its partially developed platy joint, The

"sﬂtstone layer contams many fossils of the eazly Slluman pemod such as
. brachlopoda, and lS mined forxawmatemal of oeramlcs '

In the gentle hzils whlch form the Yuquyx y dremage basm Cr etaeeous to
‘Tertiary’ rocks composed of conglomerate and red sandstone are ‘widely -
chstnbuted The surface layer is- remarkably latenzed and the conglomerate
layer 15 mlned for grave} : : :

. B In addltxon, there are 1gneous rocks such as gabbro and porphynte ‘even
_ though their dlstrlbutlon is Iumted ‘As these are very hard, they form a Juttlng ,
' topography and are mmed as paver. _

About Ikm West of A1 egua beautzful pentagonal /hexagonal pillar jomts
develop, and there is sandstone, recognlzed as in igneous dxke, and designated a
~ natural monument ‘This igneous rock is also distributed in San Lorenzo and

- Luque at very shallow depths, and largely dug out for constructlon stone

_ In the centxal 1owiand a Quatemary system composed of unconsohdated
‘ _'sand sﬂt and clay is distributed, however not very thick. And, in the Pirayu
lowland, sections where the wall rock crops out directly can be observed. In the

o river bed of Yuquyry s main stream and its trzbutary, a dark-gray to de.rk—brown

-'accumuiat:on richin fairly solxdlfied silf and/or cIay, is dlstmbuted and mmed for
. raw matenal of ceramles ' : :

: The d:tstributlon of the lake bottom sedlment is shown in Flg M3122.
‘Near the lakeshore good sorted brown sand rich in quartz ig dlstributed however
- alinost all of the lake bottom is covered by black uniform mud. 99% of the mud is
c}ay and sﬂt Wzi;h a water content ab 150 to 400%, and often mcludlng plant roots,

Aecordmg to local people, at Aregua on the western shore, mud was
- found 10 m from the shore 19 years ago, but now, sand is found as far as 100 m off

“the shore At San Bernadmo on the eastem shore, mud was found 50 m off the
* shore: about 30 to 40 years ago, but now there is sand as far as 300 m, This implies

" that the development in the river basin has accelerated the runoff of earth and .

' sand and changed the lake bottom from mud to sand.”

m-10






S
T AT T e
TRRTELTR T T

. Lndet b L VT TR ST e
i YT ) ) ™ . e VT s
mud S | L o D . _—
T b sy o
uw.w:-«\-t.-—'"-:" A o ¥

rEmTL

" H.S or S.M

T -

RIS

_ an M3122 - :- Distribution of _Bo.ttom Materialg i;n. Lake Ypacarai

-1t






3.1.3  Soil

The soﬂ distr 1butlon map was drawn based on the test pit observation on-
site, the particle size analySIS and the existing data (Fig. M3131). The outhne of
the soil distributed in the dralnage basin is descrlbed below. .

Aocordlng to the cla551ﬁcat10n of FAO/UNESCO, four kinds of soil,
Ixthosoi acrisol, regosol axd planosol, are distributed in the drainage basin, and
the dlqtl 1butmn is closely related bo the topography rather than the parent rock.

The coarse. gramed hthosol is dlsmbuted on relatwely hxgh steep slopes,
. Where the soil layer is generally thin at under: 10 em. Conglomerate and rough”
“particle sandstone is the parent rock and vegetatlon grows fairly well,. Fine

- grained Lithosol is distributed on hills east of the lake, which were originally

R ‘covered by vegetatlon but Whlch were eroded by development of housmg land and
roads ' : :

L Acrxsol generally red to brown in color is dlstnbuted wxdely over almost _
: alI of the hillsii in the Yuquyry dramage basin, at the foot of Los Altos’ Mountains

and Yaguaron Mountains and in other areas. Due to its favorable topography,

“the land has been used greatly resultmg in the Ioss of many sectlons of the surface

iayer The soil layer is almost 2 m ai: its thickest.

Regosol is munature sml widely distributed as grassy marshland, of
which the water retention capacity is high, as the sub-layer is non- permeablo
glelzatmned conglomerate and sandstone of Palaeozoic gloup, and many small
scale shallow ponds ] have sprung up everywhere : :

_ PIanosol is dark-gray to dazk-brown 3011 rich in sxlt and/ox clay, and
d1str1buted in the Pirayu, in the main part of the lake bottom, in the marsh
" around the Salado and in the river bed of the main stream and tributary of the
_ Yuquyry Rwer The permeabihty is low and glelzatmn is advanced at the lower

' levels ' . .

_ From the chstmbutxon state and the result of particle analysis of the
above four kinds of soﬁ it can be said that: ‘the lithosol and the acrisol are local
sml formed dlrectly on the parent rock; the regosol is sandy soil formed when the
_former are transferred to lowland and accumulate on grassy marshland; and the
planosol is clayey soil formed when the above are further worked by river water
- leaving only the fme partlcles It seems that these soils were originally

- distributed thickly as gentle hxlls but as a result of roads and housmg
. development large amounts of them have been Iost _

Mo'at of the 5011 in the basm is acxdlc (pH is 4 to 6) and poor in orgamc-
substances, and therefore; in addition to its low productivity, the resistance
against erosl_on_ls also _Iow ‘The cation exchange coefficient (CEC) and the

m-—-1i2
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g _phosphate absorptlon coeff' clent (PAC) are small on the whole, but are relatively
large for pianosol Whlch isrichi in c]ay '

8.1 .54 Weathez

f For the purpose of thls study, meteorologlcal observatorles (3 locations) -

- and.lainfell amount observatories (8 locations) were installed. The
meteoro}ogmal characteustlcs of the basin were mvestlgated through the record

obtained on these sites (March 1988 thaugh February 1989) and through emstmg':
data ( on and after 1950)

. No reg‘lonal dlﬂ'ex ence ‘was recognlzed in: temperature However, the
B menthly average temperature of Apnl through July of 1988 was lower than that

© of the normal year (in partlcular May and July were. the past lowest records), the

monthly average temperature of March and in August was higher. than that of
the normal year (in: pal tlculax March had the past hl ghest record) (Fxg M3 142)

| The hum1d1ty shews 1ts h1ghest in May (80%) and 1ts lowest in November
(62%) ln a normal year. During t}ns study period also, a similar annual trend was
- observed however every month was 2 to 5% lower than'a norma}, year.

_ The amount of ramfall is large from November te Apr:i (140 to 190mm)
and small from June to: September (50 to IOGmm) in'a normal year. The regional
differenice of the average monthly amount of rainfall is not so great. IHowever,

_change from. year to year is great, and the regional differences in same year and

. same month are also large. Durmg this study period, the rainfall in March, June

— September and November was less than the normal year and, on the contrary,
in April and October was consxderably larger than the normal year. The regional
dlfferences are great Thls shows a strong locahzamon of ramfall (F1g M3142)

If the Thlessen method s appl:ed to the records from March 1988 to

K February 1989 from six rainfall observai;orles, the average rainfall i in the basin is

- estimated as 1 A85mm., As the average rainfall at Asuncion durmg past 38 years

is1,394mm and that at San Lorenzo during past 24 years'is 1,525mm, it can be

k said that the ramfall durmg this study permd is the annua'l mean of the normal
year :

- The dayhght heurs are about 250 in the SUIIINET, Decem‘ber o February,-
“and 170 in the winter, June — August The regional ¢ differences sre small but the
- variation from year to year is comparatively large. The daylight hours observed

~ “during this study perwd at San Bernardmo varzed almost zdentleally to past.
- veasenal changes in dayhght hours o |
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o 'I:‘he"evai)oratioﬁ is;_:'aceox'&iﬁg to peet data (Caacupe), great in September
2 Decembér at 200mm, and small in: Apml — June at 120mm, and
;,gi)f}nm:!yeer, but variation fa om year bo year is lar ge

7 The wind state is such accor dmg to past data on Asuncwn that mnds
- from the north-east and south are prominent throughout the year, and that the
_ "wmd velocity is about 1.7m/s June — November and about 1.4m/s December -
‘May. According to the records on San Bernardino during this study period, the
'promlnent wind dlreetmns were east-north-east and south-west-south and clear
' -_seasonal oharacterlstlcs were not recogmzed However, the wind velocity was
highin winter, duly ~ September, and low in summer, December — January. It
" geems the observatory location greatly affected the results, as the average wind -
velocxty of San Bernardmo shows 7 0% of that of Asuncion.

: .3.1_..5. ' Hydrology/Hydrauhcs

N The mean iakewater level obtamed in N avy records of the past 20 years
is 1,20 m above the datum plane On the: other hand accordmg to the records
from the self-regxstermg water gauge mstalled at San Bernardino lakeshore for
~ this'study, the lake. water level dunng the study perlod was always 19 to 61 em
-hlgher than that of the mean

| T‘he average 1akewater 1eve1 of every month from 1965 on was caleulated
_ from observatmn records of the Navy and compared with monthly precipitation-
~ average, and it was found that the correlation between the lakewater level and

- the preclpitatlon every month ‘was low. This fact suggests that the lakewater

level is not decided oniy by the mﬂow emount but is affected by the status of the
- Saiado eg1 ess : _

_ In thls study, self-1 eglsterxng water gauges (two locatlons) and water -
gauge staffs (two locations) were installed. at the lake and rivers. The records
- from these and the lakewater level record were compared, and it was found that
 the lakewater level begins to rise almost at the same time, as the inflow river
o __Water level goes up, but once risen, the level does not go down easily even after
. _the mﬂow nver water Ievel goes down (Flg MS 151)

It is beheved that the aquatxc vegetatlon dnftmg in ﬂoods choke the egress of the
- Saledo and block the outﬂow of Iake water. _

The water Ievel ﬂuctuatlon pattern of - the Yagua~Resa-u River and the

- Yuquyry River are similar, The tlme lag between the peak rainfall at flooding .~

and the peak river water level is 1.5 to 2 days at the Yague-Resa—u and 0.5 to 1
- day at the Yuquyry, the latter is shorter, This oan be consxdered due to the high
. ratxc of urban area in the Yuquyry hasm '

- 16
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: The water Ievel Vs, quantlty of ﬂow curves (H Q dxagx am) are shown in

I‘lg M3152 for the Pirayu (Yagua-Resa-u River+Y-Pucu River) and the

- Yuquyry, according to the observation records during this study. From this

curve,; . the formulde Q@=6.76 (H 0.04)2 for the Plrayu River and, Q=3.76

(H~0. 32)2 for the Yuquyry River, were obtained. By these formulae the quantlty _
of flow can be dlrectly calculated from the raeasured water 1eve1 value,

Attentlon is drawn to the heavy ramfall in J anuary 1988, and the
_ subsequent rise in the level of the 1ake water ; this causing clarity of the water not
~ seen in a normal year, However, accurate data regarding the amount of rainfall

‘and the change i in the water level during this period does not exist because the
| meteorologmal observatlon in thxs study had not yet begun at that time.

SR ’.{’Ius ramfall occured concentratedly durmg the penod of four days from

-the 13th to the 16th J anuary 1988. Amobounts of rainfall recorded were Asuncion
" 111lmm, Caacupe 226mm, and Carapegua 92mm. From the big differences
between the districts, a possibility of much more. rainfall in the basin cannot be
.demed and accordmg to past data from three observatories, thls does not seem so0

- unusual

L ok From Navy recoxds, the lake water Ievel which was 1.68 m before the
 rainfall, rose rapldly from J anuary 14th, and from the 16tk to the 18th it reached
the past high of 2.6 m.. The reason was that the egress of the Salado was blocked
by water plants, and after they were removed on the 20th, the water level went
down very qulckly. ' : :

3_.1,6 : Vegetatlon

It is convement to classxfy the basin vegetat}on, by its location and
_relatlon to land use, ‘into five categories : mountain forest, riverside forest, palm
. community, meadow and hydrophyte community. The distribution of mountain
" forest and riverside forest mterpreted on the aerial photos fakenin 1988 is shown _
- in Flg M3161 :

o The mountam forest 18 vegetatmn which’ develops on the western slopes

~of the Los Altos mountaing and ‘the mountains from Paraguari to Aregua; it

includes various kinds of trees and is dense What i is considered natural forest is

- observed on steep slopes, but most of this is secondary forest. Judging from the

-dlstrxbutlon this mountain forest may be the vestige of the forest once spread

_ widely in the basin and transformed into bush due to repeated felling and natural
' renovatlon, rather than partlcular vegetatmn in the mountam environment,

: The r1vers1de for est is vegetatxon ‘which develops alongside the water
course of the Yuquyry, the Pirayu and their tributaries, and is composed of shrub
- and bush of hygrobic or submer51ble species. The development of riverside bush is

M—18
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- _reason seems to be that the valley wxdth is narrower at. the Yuquyry River and
the chance of felhng is gteater because of the faot that the valley is densely
' mhablted S B :

_ ’I‘he palm commomty is. vegetatlon in Whlch palm trees and bush are
soattexed oyér’ meadows “This is: ormo1pelly Karanday palm which ‘grows in
clayey Soitof 1ow permeablhty and Paraguaycoco palm which grows in sandy soil
of high permeablhty In Paraguay, ‘the Karanday pelm cormunity is w1dely-
dlstrlhuted in the Chaco area, -and there also seems to ‘be natural coppice within
‘the study area, The Paraguay coco palm commumty seems artxficzal because it is
1xed w1th the mountam forest and 1ts velue in use 1s very hxgh '

The meadow is vegetatmn mamly composed of grasses, end clasmfied by
the conﬁguratlon of the land into marsh, low meadow, and flat meadow ; each of
~which are composed of different species. ‘Marsh is a natural meadow that'
: develops where there is an excess of water and trees have diﬁ'iculty in growing.

. The formatlon procese of Iow meadow end ﬂat meadow is unknown. The meadows

have jeer ‘_used as pasture since long ago and burned and renovated where the
grass becomes too tall and/or hard beeeuse of msufﬁclent pasturmg o L

, The hydrophyte commumty develops m and/or around the water, and is
'-found m the v1c1mty of the Pirayu estuary, in cr eeks of the lake and in deeper
ponds among the't many small—scale ponds dlstnbuted along the Salado and in the"
' Pu ayu lowland S : :

The hydrophyte dlStI Lbuted in the lakeshore is classxf’ied by hfe style and?

' development piaee into five groups: emerged plant, ﬂoatmg—leaved plant,
’ submerged—lea ' mm submerged plant and floating plant all of these five
groups are growmg together in the northern half of the eastern shore and at the

. southern end near the estuary of' the Pirayu ‘where the effeot of wind and waves is

‘ot sostrong. On the cortrary, the hydrophyte commumty is scarcely observed on

the, west shore of. the 1ake, where the eifects of wmd and waves are severe and the

topography of the jake bottom as steep dxoppmg to the bottom in 1m at 2 {0 Bm
_' _from the water front ' ph -

3 At the southem part of the eastern shore too, the hydrophyte COMumty
does not deve}op, beeause, in’ addltlon to the fact that the slope of Iake bottom is
steep and the bottom materlal is sandy, effects of the south wmds are strong o

Among these hydrophyte the ﬂoatmg piant in partzcular ﬂoats from the
_ 'lakeshore by the’ wind and/or waves, drlfts ashore near the egress of the Salado
~ and blocks the iake water outflow ' -
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3.1.7 . Aquatic Lives and Ecosystem

The phytoplankieﬁ of the L‘akéshbévg characteristics of é'_egtrophic }a}g;é,
in which the ratio of cyanophyta is high throughout the year (Wig. M3171).

The cell densitjr durihg the sttidy 'per__ildd'was in the c'a.rélei'_(‘):f 104 c_e}ls_/mf,-“
and the cyanophyta production determined the total density, The prominent .

species among cyanophyta changed depending on conditions, such as wa_t"el_;
temperature. . : : o :

According to the survey of 1984, ICB concluded that there is little
phytoplankton in Lake Ypacarai. Therefore, the state during this study period
seems to have resulted from an inerease in the lake transparency in January
followed by phytoplankton production owing to the existent abundant nutrient.

salts. |
" In February and March 1988, water bloom was observed, but changed
locations from time o time. It'is believed that the cyanophyta contains gas
sporangium and gathers near the surface due to its buoyancy and then is affected
by the surface current. o L ' L

~ 'The zooplankton is mainly rotifer, cladocera and copepoda, and shows,
the species composition particular of eutrophic lakes. From the results of visual
observation, the existing amount also seems to be large. The ICB survey results
also show little zooplankton, but during this study period the zooplankton is
thought to have increased as a result of highly phytoplankton production. '

~ The benthos is mainly Chironomidae larvae, and was mostly found at the
point near north-west shore. The existing amount is 88 to 1,320 No./m3; and is’
lower than that of a temperate zone eutrophic lake. The reason for this is
unknown. ' o LT

~ In this study, 10 new species of fish were caught, which brings ‘the total
to 22 families, 45 genera and 50 species, when combinisig all the records. Judging
from the feeding habits of these fish, which are the main component of the lake’s
high order production, they seem to form a food chain with the hydrophyte
community near the lakeshore, and algae clinging to them and 4o the micro-
organisms, crustacean, periwinkle and hydroinsecta, AT

3.1.8 SucCESéion of thé Lake’s Natural Environment

It is assumed that the present central lowland was once a continuous -
lake which was reduced to the present lake through time, from the fact that many -
small-scale ponds are distributed at the foot of the mountain 80 to 200m above sea
level on the Pirayu right bank where a trace of a riv_ei- course isbbseﬁzed; the
gleizationed soil formed underwater (planosol) is distributed widely in the central -
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_ ‘1ow1and surroundmg the marsh natural grassland of dlfferent vegetation is
~ zonaly distributed in accardance thh the topography 'I‘he succession of this lake
is shown in Flg M3181 _

@ 1s Lake Ypacaral at young stage ’I‘here is no ev1dence showing how

- far back it goes, but it is surely after the Quaternary period, due to the Planosol_

formatmn Judging from the results of geological surveys, the central lowland
~ seems to form a tectonic valley omgmatmg from a fault along its western edge.
Topographically, it is assumed that this valley was connected with the lowland on
the Paraguam side, but then was separated fromitby upheaval of the ground

® is Lake Ypacaral at prune stage As the result of upheaval of
surrounding mountams, erosion of rivers was activated and many small scale
 alluvial fans were formed at the foot of the mountains. It seems that the main
~ stream Yuquyry flowed into the north of the present estuary, and as a result of
~alluvial fan’ formation, was bent to the south. This allu\nal fan det.ernnnes the

: northem edge of the present lake.

@ i Lake Ypacaral at early old stage ‘The mde water area spread in the
_valley of the erayu has. almost vanished and been transformed to low meadow.
The Yuquyry vailey is completely transformed intoa marsh and clay layer rich in
- humus was formed :

_ @ is Lake Ypacaral at present wh:ch corresponds to the middle old age of
human life. The water area spread along the Salado has been transformed into
marshes, and the lake water area is completely separated from the Paraguay

River. Ttis inbetween © and © when humans have started various activities in
- thig basin. The primary forest, spread over the entire: basin except for the central

:Iowland has been’ rapldly felled and only the secondary forests are left at present
_m the area as shown in the ﬁgure :

: ®is the finai stage in life of Lake Ypacaral The water area is far
removed from the present lakeshore and rotten organic substances produce foul
odors. - How far we postpone this’ perzod depends on the degree of environment-
conservatlon of th& hasm :
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Fig. M3181 | History of Lake Ypacarai
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