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and a half feet to oue side of these stones a copper bead one-half inch in

diameter and thickly encrnsted Avith the green carbonate of copper was

found. No bones were found at this level. On the original soil, at the

bottom of the mound, a large qiiantitj- of charcoal and ashes, and one or

two bone fragments, probably non-human, were obtained. With these

there were fragments of burnt limestone. The failiu-e to find human

bones in this mound may be due to its great age, or it may be accounted

for by the partial destruction of the mound by cultivation, since such

material may have been ploughed out and no record made of the fact.

The AVater Supply of Havana, Cuba.

C. H. ElGENMAXX.

Until recent years the water supply of Havana came from the Almen-

dares River. During the nineties the present waterworks, deriving the

entire supply from a large spring at Vento. on the south bank of the

Almendares River, was completed. The Vento Springs and the covered

aqueduct leading its waters under the Almendares River and into Havana

are the pride of the city of Havana, which has erected an imposing monu-

ment to the engineer by whom the work was conceived. The Vento

Springs are surrounded by masonry with walls sloping outward from the

springs, except on the side nearest the Almendares River, where they are

vertical. The surface water ruuning down the slopes of the masonry ai"e

caught in a gutter which discharges it into the Almendares. At the top

of the masonry, and some distance removed from its margin, another

gutter catches the surface water of the region sloping toward the springs,

and discharges this also into the Almendares. The spring water flows

direct from the basin into the covered aqueduct. The provisions for

maintaining the water in its original purity from the time it issues from

the ground till it is discharged either into the reservoirs near the city, or

direct from the faucets in the city, seem ideal.

There has been some speculation as to the origin of the water issuing

from the spring at Vento. The water is beautifully clear and rather

warm, having a temperatiu'e of 2tj"C. at the time of our visit. The Almen-

dares River, flowing but a few feet away, also has clear water except

after heavy rains, and its water at the time of our visit was slightly colder

than that of the springs. It is possible that the Vento Springs derive
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their water tniin tlje iipjier courses of the Alniendares, thon.iili this is so

highly improljaljle tliat tlie siijii^estion may be left out of consideration.

The springs heing situated on the south side of the lowi-r course of the

Alinendares the region aci'oss the river—that is tlie region nortli of tlie

river—may be excluded as a possilde contril)uting source of tlie sui)i)ly of

the Vento Springs. The region about the springs is composed of corral-

line rock. In such porous material conditions under which territory on

one side of a river may contribute to springs located on the opposite side

of a river are impossible.

The most probable origin of the Vento water supjdy can best be

understood after a general statement of the conditions of the sui'rounding

region.

The southei-n slope of the provinces (Juanajai, Havana and Matanzas

is largely drained by underground streams. The streams arising in the

hills and incnuitains. forming the watershed Itetween north and south

drainage, run aliove gromid for a distance and then disappear under-

ground. The Arignanabo River thus runs into a bank at San Antonio de

los P.auos and disappears among fallen rocks. A few yards away from

its "'sumidero"' the water can l>e seen running in its underground channel

through an opening in the thin roof of the channel. A few yards fiu'ther

on a dry cave leads down to the water, which, at the end of the dry cave

disappears among fallen rocks. Other rivers disappear in a similar man-

ner. They can not be followed in their underground coiu'ses becaiise they

completely till them. The undc^-ground waters and the channels in which

they run can, however, be reached in places through sink-holes. The

streams reappear, in part, at least, in a numl)er of "ojos de agua," some

near the coast south of San Antonio. The region drained by underground

streams i.s comparatively flat with frequently no indications of surface

sti-eams and tlieii- erosion, and extends westward to near San Cristobal,

where the lirst permanent surface stream is observed. At Artimisa and

Candalaria stream beds contained pools of water nt the time of my visit.

From San ("ristolial to I'inar del Rio there are many small perennial

streams. Eastward from San Cristobal the cave region has an unknown

extent. Poey limited it to the jurisdiction of (iuanajay, i)Ut it certainly

extends as far east as tlie meridian of ^Slatanzas, and fi-om reports prob-

ably beyond Cienfuegos. East of Rincon there are, however', frequent

river beds, all l»ut one of which were dry during the time of our visit.

This main cave region Ix'longing to tlie soutiiern slope sends a tongue
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northward from Riiicon to Veuto on the Almeiidares River in the northern

watershed. Aside from the "ojos de agna" along the edge of the cienegas

skirting the southern coast there are two notable places where imder-

gronnd rivers find an exit. The one at Vento, as already mentioned, sup-

plies the entire city of Havana with its water, the other serves to make

the region about Guines a garden, its waters being used for irrigation.

Other sul>terraiiean rivers in all probability have a sub-aqueous exit to

the south.

The large spring at Vento rs the only one on the northern slope as far

as I Ivuow. The origin of the supply Issuing from the Vento Spring has

not been traced. But the region north of the Almendares River, being

shut out from a possiI)le contributing source, it midoul)tedly derives its

water from the tongue of the system of underground streams thrust into

tlie northern slope. An examination of the l)est availal)le map and the

levels of the Western and United Havana Railroads make it seem quite

certain that the Vento Springs derive their water from the region imme-

diately south of Vento and north of Rincon and Bejucal. This region

contains various sinks, without surface outlets, as well as dry sink-holes.

A notable sink-hole in this region is that at Aquada on the United Havana

Railroad. This is very broad, shallow and dry during the dry season, but

the water rises to stand over ten feet deep on the railroad track diu'ing

some of the wet seasons. All of these probal)ly drain into the Vento

Spring.

It behooves the healtli aiithorities of tlie city of Havana to exer-

cise the strictest guard o\er tlie region Itetween Vento on the north and

Rincon and Bejucal on the south. Any contamination of sink-holes in

these regions is sure, during the wet season at least, to contaminate the

underground streams leading to Vento. An examination of the under-

ground channels in the Uost River region of Indiana has shown the main

underground channels to l)e provided with numerous smaller tributary

channels which in ordinary weather do not carry water but which do

carry water into the main stream after a long rain. At sucli a time any

tilth that may have accumulated in any of the sink-lioles over one of the

tributary streams is siu-e to find its way into tlie main stream. The same

is A-ery probalily true of the Vento supply, although on account of the

nature of the region it is not possible to follow the underground channels.

At present some of the sink-holes between Rincon and Vento are u^^ed as

cesspools and receivers of sewage.


