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_light,
| state Dr. Siomon's theory, in as nearly as possible his

- tbe aren which each umat of 1t could be made to srrgato.
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oxpended. Accordingly, the everlasting nature of the
action is maintained by the energy being conserved
and protected from loss. This is accomplished by
supposing reciprocal action t0 go on using only the
eame materials, but under different conditions. The
differont conditions are those which obtain in or near
the sun, and those of interplanetary space. In tho
ono wo have intonse heat, and in the other equally
intense cold, and I may here remark that it would be
impossible to conceive of matter boing placed in posi-
tons which afford conditions possessing a greater
cuntrast. Matter is supposed to bo subjected at dif-
forent times to these different conditions, and its
behavior undor such conditions, produces, in the one
case, the heat and light of ths sun, and in the other,
tho matorials necessary for maintaining this heat and
Without further preface, I will endeavor to

own words,

After briefly stating the various theories and offering
cortain objections to them, he says :— * The true
solution of the problem will be furnished by a theory,
according to which the radiaut emergy which is now
supposed to be dissipated into space, and irrecoverably
lost to our solar system, could be arrested and brought
back in another form to the sun itself, there to con-
tinue the work of radiation.”

(7' be concluded in the next number.)
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PROCEEDINGS OF SOCIETIES.

Ture Insuizenion oF Crvit, Excixerrs, (Bug)—At the Meeting ton
the lth ot April, Mr. Brunlees, President, in the Chair, the Paper
read was on ** "Tho Introduction of Irrigation into New Countries, as
illustrated in North-Eastern Colurado,” by Mr 1, O°Meara, M. Inst.

The ubjeet of the Paper wero stated 1o be three-fold :—first, to givo
an account of the develupment of irrigation in Nurth-Eastern Colora
do, secundly, to enquire jnto the principles which should gaide the
antroduction of irrigation inte new cunntries : and thirdly, to oxaming
how far the methods being pursued in North Eastern Colurady were
i accord with them,  The develupme talluded to was influenced by
wiost uf the defeets iwamitested in vlder countries, such as—inacenraio
meazurement of water, krowth of ill-defined rights, eaecssive waste of
water, ete,, but there was a prospeet of improvement through betler

Ulesrslation. The climate of Colurado was deseribed as such, that

arniculture was all but impossible without irrigttion. Both were
berun in 1560, There were 15000 acres winder cultivation in 1820,

< atd it was estimated that in 1853 there wonid bo 460,000 acres, with

precpects of still taether development, The amuunt of iengation
goreiblo would bo baited by the quaniaty of wates obitanable, and by
It would
amsunt to W00 aerex ttider o by potbetical water-duty ot 12

, inchesin depth for one season,

It was laid down that the duty of water n arrigation must vary
witle Uy the character and conditiun of the sul, 12 the saandall, tom-
puitlate, and evaporation, 3y the mthed of applicaton . 14 the kand
ul erop, and, 1in ome cages, 0) the depth of the water-liue betow tho
suriacy of the ground. As regarded (1), tho nfluence ot difterent
sals, this must affeet the duty ot water, heeanse, on the nature of the
soil depended the quantity of water it would absorb, and tho rato of
filtraiton and of evaporation from withinait. The Author gave detgals
of experiments made by him to aseertam the amounts of wator, and
the umes required to masten two diflerent typical sails 1 the Cache
Lt Poudre Valles, and he drew sume anferenees trom thew.  The fore
mation of swampy lands and the prevalence of rust i wheat on fome
ul tho older tarms were held tondicate, that the quantity of waier
required for beneficinl irrigation became gradaally les< vear by year
tur a few sears ater the commencement. 2 The raumalt of the
suntsun showld be added to the aruticsal srrgaton, and accvum shivuid
bo taken of the surplus water not absorbed by the suil, otherwige all
ostuttiates of water<duty must be susjeading.  1ho use ot ordwary
statistics of temperature and evaporation was at present vague and
unsatsfactory, onmg to the absonco of expernments on tho dryws of
sl Nevertheloss the question ol evapuration was $o unportant,
that it swas doubtful if any luss of irrigating powor oceurred in Colo-
radv other than that which was due to 1t. 3 Irngation methods
wore conducted on W ARtagoSLC PrnCIPIes, Rz, o mereise to the
most profitablo extent, n the one case, the quantity of water supphed
o given area, and in the other, the e 1IrLIRated by a given voluo
of wacer. Tho ** Mareite'" cultivation of Italy and the ** ashesting
sub-trngation method  of Californin were eated ax stauces of these,
Mcthods ot arnigaton wore classed ander fourheads. - by sprinking,
by tlooding, by distributing throngh furrows, and by distributing
through pipes or druns under-ground.  sprinkhng had been tned i
Seotland on 7 acres of land by the Duke of Sutherland. The methods
of flooding with compartients, and of distributing through turrows,
wero desenbed in detail, as also the methiod of flooding without cume

partmonts, as practised in Colomade. This was charactenzed as
extremely wasteful, It was shown from tho exporiments on dry soil,
befuro alluded to, that 6 or 8 inches 1 depth, 1ustead of 42%4 mehes
as at present oxpended, ought to suflico for corealy in Colorado. 'The
experionce of P’rofessor Blonnt, of the State Agricultural Collego,
was quuted to show that oxeeliont crops of wheat cuwdd bo gruwn with
a rainfall of 4} inches only, without irrigation  As reganded () the
water-daty for diffcrent crops, it was tho degreo of mossture required
in the soil arvund its vots, and st the absolate quaatits which tho
plant itzelf aborhed that had to bo considered. ’ﬂxo Author furnish-
ed, ina tubular form, a hist of stagistics, denved frum yarivus sourcos,
in which he had endeavoured to include the cssential elements  Ho
considered 1t, howovor, to bo nothug more than an appreximation,
Leenuse of the ihcumpfutmlw.‘ uf almust svery stateent of the kind.
In the column of **totals,” the limits of water-duty appeared much
narrower, beeruso of the rawmfall being added to the iengaton depth,
thau they would be otherwise. Countries where goud crops wero
grown withont irnigation were ncluded 1n the Tabie, bomg considered
to furnish o’ natural duty of water.” which <hould be useful for
comparison with water-duties in place where irrigation was practised.
Some remarks followed with respect to the pecalmrities ot certun
erops--viz.. rice, alfalla, sugar cano, sumeer meadowe, potatoys,
coreals, and tea,

Tho Aathor then discassed tho suurces and works of

Aauth CH discl supply, and
tho legislation of irrigation. vi

The xources wore atated to be two, viz,,
spriugs and nivers  The supplies were hunto aviulablo for direct irre
gation by canals, and for indirect irnigation, after storage, by
reservoirs.  The works of the * North Poudre Irrigation Canal,” of a
capacity of abuut 300 cubie feet per second, which had beon earried
out under the Anthor’s charge, woro doseribed. 'Fhose most worthy
of remurk were u enih dam, 30 feot 6 inches high, somo shelf-work,
tunnsls, and ° guleh ™ bridges, Dietails wore wlso given of a larger
canal, tho “* Northern Colorado.” These works showed n consider-
able depurturo from the practico of older countries, owing to the
abundance of timbor, and to the preference of Americans for
cconomy and rapidity in coustruction over durability, Tho principal
supplies of water, in Colorado came frow the snows of the Rocky
Mountains. The rivers rose, reached their maximum and foll again,
frequently before the end of the wrngation xeason.  leuco measuros
monts of the suuw remainiug v the mountains were of unportauco to
agriculturists. Tho constriction of reservoirs was dealt with as o
means of reducing nisk an cadtivation 1 cotnries where tho rivers
fuiled in the crop-season. Resorvoirs wero distinguished as of threo
kinds :=* river-bed ** reservoirs for equahzing the flow, “main® re-
servoirs which received the entire volume of a canal, and “detached”
resorvors which received a portion_only, A serious crror in tho
construction of some reservoirs in Colorado was pointed out, The
gauge first used for measuring water in Colorado was the Max Clark’s
gauxe, and the improved system at present in use, with tho furmula
of Franciz :—
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were deecribed and commented on, A short account of tho legisla-
ton affecting 1rngation 1 Colorado totlowed.  The legal defimtion of
an **inch of water” was given in full.  Thoso lnws wero such, that
any holder ot land wn the Stato was entitled totake and uso the wators
of the nvers, and any one could construct rezerivoirs and store unap-
proprinted water. A fruntul crop of htigation had, as a matter of
course, been developed i the State : and sowe cases wero =till pend-
Ing. A series of lawe were passed in 1879 to determmno the order and
prionty of existing and tuture cliams, to fix the price of water, and
to control ats distribunio. The Kuthor tinally directed attention to
the Report of the State Eugucer of Calitornin on sunilar laws, con-
curning genorally with the principles advocated theren, and suggest-
g # freo oachange of water-rights, and the condemnation ot suoch
reservoir sites as were used for direct irnigation only.,

Astrican Sounnty of Civn. Excastens.—Mre. FJ, Cuinoros, who
rocently vistted the Jsthmus of Fanama presented an informal state-
tment of tho Yrugrc*s of tho work upun the Pavama Ship Canal. He
stated that the purchaze of the Panama Rastroat by the Canal Com-
pany seemed to promise most eacellent rosalty, aud suggested that
proper methods in the management of the railread, and lower charges
for both fresght and passeugers, would certainly increase s revenue,

In referencd to the Canal he saud that (he Line had been completely
ataked, cruss sectivis taken and the lucation made and stakes sct for
defintte work for alange portion of the e, Tho live s entirels
cleared and grubbed from kijometro 4t to the mouth ot the o
Grande, and 1s rapidly advancing at other points.  The Valley of tho
Chagres has been survoyed, and it has been found that the high water
hes abovoe the hugh dam will cover an aren of about 6850 acres, and
that the volume of water storod will Le about Luto000000 cubic me-
tres, Actaal work apon the Caunal has been custnanecd at six points.

The cuntractora, .{lc:srb. Slaven & Co., for dredging the Caual frum
Colon, hase their fiest herculean dredse i place, and will eommenco
work dircetls. The Canal Company have bean workivg waith two
Freuch machiues, at the rate of 1100 cubic mctros per day for each
machine.  The Frauco-Ameriean Trading Uo. have contracted for the
exemvabion of abuut 1 kilving, of the Canal beyoud the Bay of Pana
wa. Their machines are being built at Lockport. Thero ave now
about 6 men on the work, chuefly Jamaicans, Cartheronians, anda
few Martiniqueaus ,

Many diwwelbng bouses, machine shops, &e., have been constructed.
The machiness 18 buth French and American, and_the cleven Amen-
can excavators are working with great cconomy.  Borings have been
madv along the whole liney amd bavo extended to tho hottom of the
Canal giving in a general way the fullowing results. From Colon to
kilom. 10. material easily dredre, From Mamey to Obispo, mostly
ciny with occasional scams of ruck, From m"sll.-:' to Emperador abyut
7 kilins, of hard trmp of Conglomorates. From Emperador to Paraiso,
about 8 kils, clay for about 15 meters, then indurated clay followed
by schist il reaching roch near the Luttom of the Canal  From
Paraiso to Pedro Miguel 10 to 12 mctres clay followed by fock.
From Pedro Miguel (o the sea, mostly clay aed mad with the excep
tion of a few seawns of rock. . i

Considerablo work has heen done at the Part of Colon including the
conunencetnent of a broak water.
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