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“ Agricalfurat’ Jonrnat; 
Horie, Eugl Foret) Wisdzive 
“nai; for, February, 1845.15, ia; | as a 

ay Was 10 present, at oue view, a biel 
tof all tie important 
ei published “respecting “Guano, 

haviog been observed at dif 
“and 'by ‘men of various’ pur» 

3 

4 3¢ 
b Lg 
log os 
Yeleht thc 

' %a4d’ ‘journals, which,’ to a large 
her of ti purchasers of giuse, may 
be" easily accessible. ” Phe writer, 
fore, ventures ‘to Foe tht this’ at-- 

Jing 1 to ved $eléction, from the ‘infor- | 
1, Dation he'ia¥ met with from these Sour- 
je iy be’ of some use, of ‘may, at 
Fm Ris ford to others some of that pleas- 
lige Witch hie bas himself felt in exam- “ns Into" the ‘nature ad history of a 
 SUbstance; the tnean origin of “which on 
3 ng hand, and'en the orifer, its im- 
 Poitdti “ges, “present ‘a’ very 'attrdetive 
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dang’ “isthe hatde ‘applied’ 
Sive' deposits Which occur” 
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i “Peru 
Rie places, and whichi‘are'tae excre- | 

Sof Sea birds; us altered by long ere 
LOSURELY ai arid mbisture. orth és 
x Top Ch the “Peruvian . 
0 “a Hu,” which’ ‘méan¥ dung or | 

tre, “Plat it'his originated in the 

$e birds,” front which it” has ‘been 
« werived, five chiefly ou fish ! ‘and the 
Sigg ical. Em bition of guano 'is “exactly - 
Such d¥’ive stibuld expect if it really or. 
phd from the  exerements of ‘such - 

s. 
At ‘pre3eit- it is enough 10 state thal,’ 
among giher evidences, the "bones and 
thers of birds oceur-frequently in gue 
0: and that the living sea birds have: 

Yani Aqen, 10) deponis hiss guano to such 4 
80 extent; that from 20 10,25 tous of it 
&re sometimes collected in a single sea- 
8p, Moreover, this while guano is Seen. 
99 gthe island of Torrecilla, on the coast 
Peru, to be gradually changing into 

Me brown. variety, of, which bi; far the, 

“20st extensive and ancient deposits are 
““Somposed There seems, therefore, no 

D. to doubt that ail the guano depos- 

d, their origin in the! excre-’ 

nown that guano was used as 
re ip Peru, at least as far back as. 
th century, but was litle knowu bt 

indeed 

der 

ope till quite recently, * Humboldr, 
: yin his travels in South America, 
48 1840, had, observed it, and describes 
pi Valuable properties : and Sir Hum- 
gt¥ Davy meations it in his ** Agricul 

Chemistry ;” but it is only within 
ast few years that the farmers of 
land haye become aware of its value,” 

hat if has become an article so 
oried and so generally used.’ 
alities than that mentioned 
nately, 100, been discovered; 

been found in Chili and Bolivia 
in South America), and od ‘the 

W of Ichaboe, off the "African coast. 
19 the present time the amount of ga- 
9 Which has been importeed into the 

owt ted Kingdom equals 37,000 tons ; of 
i, 2:25,0 0 rare from Peru and Boli- 
» 2 0 “an a from Africa, and 1,500 

enor Bay be well astonished, that this 
sil] Wous quantity, of ‘material, ‘and the 
Rain, 0 enormous quantities that re- 
lag, Should have been merely accumu- 
BTpotn of 

the me 
he excrements of sea bitds. 
that must have elapsed since 
gga ment of these accumula- 
ifficult to ascertain, bit ‘must 

Yery great ; more especially when we 
Sider thar, ‘according to” Humboldt, 
Aids ve, formed, in 300 years, gua- 

sthickness of a few inches only; Be 
iy 151s very frequently 50 or 60 feet. 

hors "PS there may be some exaggeration 
2 Ut, much more moderate esti- 
A) dhilow Tos than 3,000 years 

fe forma on of sume of the thickest 
Ad that, too even at the rate of 

saa inches a year, 
Where iD only accumulate in regions 

ittle or no rain falls, ecausc more 

vl 
i 

¥ {coast of Peru, { 
LL ESSAY (ON GUANO. ion 
« hie design which gave rise to’ this | 

facts whitch 1 

3ilts, “occur, “seartered ‘thro
ugh many 1 

ssbanner menyionédiy’ well established. . 
‘torthotants, flacingoes, crafies; and 4 tA 

gh 

This" will ‘be“given afterwards; by. 

> thickness of the actually exist~ | 

inom eremgaiin hell wooumd dual of 

shan, one-half of it is soluble in ° 
Ace ala Perv it oeeur hike) 
only between. the 13th, apd 21st d 
ol saush {atitnds wwibin esc limits, the 

fram the Cordilleras to the 
sea), and the adjacent islands, arg almost 
EIoRiab Astin FAIR falls so seldom 
-ihat the roofs of the houses are made o 
danlened spd. ship-loads of wheat may 

ve, and are, safely left in uncovered heaps 
on the mole of Callao ; and at Iquigue, a 
shipping part for guano, even a very light 
rain falls only once in many. years. Al 
though, therefore, the flocks of sea birds 

are as aumerous 10 ihe north and south 
of the regions between the 13th and 21st 
degrasngl latitude as beyween these, lim. 

its, yet here is po, potable, quantity of 
vano,, beyond, shew, , because, rain, 

dbough pot abmedanki yeh SOR ESALIHY 
is tuo frequent, , LT will be obvious, theres 
fore, that both the quantity’ and quality 
of guano will greatly depend on-the drys 
ness of the climate; it iy most abun, 
dant and best where thereis least mois: 

ture, ather 
and so littl 

; st degrees 

“would it be ‘able to resist 

thickest Ero would be washed awdy, 

or dissolved, 
: 

lish weathers” 
"7 °° 

"A few detatls respecting the >Puruvian 
gungo. mel now be interesting.’ There 
arg three varieties of “it—red, ‘dark’ grey, 
‘And white : thi§' difference of color arises 
from difference “of age or exposure fo air, 
{ie best ‘guano is said to be furiishied by 

"(he Chincha Isles (néar the * Péruvian | 
‘¢oas1) ; these are’ thrée Tn’ number, ‘each ° 
bout five or'six‘miles in circamference, 

“Tlieir sorface is of granite, and very wie- - 
ven, anf is’'covered with cuano—in some 
Places Ha height of 200 feet up the 
sides of ihe elevations. The guano: oc- 

‘cars in assemblages of horizontal strata, 
each stratum from 3 to 10 inches thick, 
‘and it i§ almost entirely (ree from earthy 
matter. In some parts the guapno is on- 
ly from 3 to’4 feet’ thick. Tt'is" worked” 
‘and excavated like mines of Iron" ochre.” 
There are some places on’ the ‘mainlangl 
of Peru, where owing to the mneighboor- | 
hood of ‘sandhills, and’ the oceasional 
‘winds, the gaano which has * beet dispo-- 
sited is covered entirely by sand, and ‘its 
‘decomposition, therefore, considerably re- 
tarded. The shipping port, as already’ 
‘mentioned, is Equique. TT 'am’not ac-’ 
quainted with “the‘ method of packing the 
guano, bat shoald thing that,atall events,’ 
a suggestion of Professor Johnston's; that 

be well worth adopting, . This would 
considerably retard its decomposition, and" 
the loss ot the volatile and valuable con- 
stituent, ammonia, would be neatly. pre- 
wented. 1 14 odio a TRE 

| Ine price. of Peruvian guano, is, about 
£10 a fon, bup was some lime ago consi- 
derably higher... : : e 

1 The effects of guano, when applied as 
manure, are most beneficial and remark- 
able. “They are most striking when ex- 
hibited jon’ the sandy. plains of Pera, 
which; according to Humboldt, would be 
altogether: barren without it,  Roussing- 
oult savs that, in Pera, the soil, composed 
only of ‘white sand. and - clay, yields the" 
richest harvest of maize by being manur- 
el with ‘guano. © From 600 to 700. tons 
of it are annually sold for the use of the 
inhabitants around Arequipa: they, em- 
ploy it, principally, as. manure for their 
crops of ‘maize and potawes. In Taraca- 
pa, Tambo, and Victor, all in Pera, ihe 
vuantity used is much greater; because 
they employ it to manure wheat, and--all 
kinds of fruit trees, and plants, with the 
single exception of the sugar cane. The 
quantity they emplay, in Arequipa, is 
about 3 ewis to theacre; inthe other pia- 

"ces mentioged, 5 ewt. to the acre are re~, 

i quired. The produce, in potatoes, is 45 
i to'1; in maize, 35 to 1. 

{'"" The Peruviah coast, “from Arica to 
Chaucay, a distarice of 200 miles, is ma- 

I nared a 
"al affects, as well as its origin, ‘were: in« 

deed so well knotvn to the “ancient go- 
‘vernment of the'Tncas of Peru, that ii-was 
{made # capital offence to kill the ‘young 
{ birds oa the guano‘islandd; and to earry 
| this enactment into effect, each of these 
islands lid ‘syhat we should call'an over. 
seer. - ’ i 
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ri 
ie | 

| very quickly from the atmo 

ather circumstances being similar | 

, ditisg a single feserof) 

“the” gnano should be rammed hardy would |. 

id with guano. Ts benefici- i 

Guano is’ particalatly -adapied 10 be 
useful’ to vegeration: in’ climates wher 
ttle rain” falls. It ‘attracts: moisture 

here: in 
‘damp’: and deed it always feeis ve 
tan average 

r 
Professor Johnston found A 

of water 
oy os Jors pa R14 bl dexpasurs 
wit. This property. alone would make 
it useful to plants in, the climates menti- 
oned ; bat when we find also that man 

ofa {be Most, LRA ant, constituents 0 
guano are readily s able in” water, and 
can thereforé be taken up at once by th 
platits When’ the scanty ‘fans’ of ‘thes 
‘clitatés Thppen 16 fall; weican” the more 
ALT A and peculiar fertis 
i ing’ effects on the ok 1108 } 

ied su bidon Sah Gia 
Pera, ithe eapenienes of some years, 
and of'a great number of trial , under a 

great_variety of "circumstances, shows 
that these effects are geogrally an greats 
ly beaeficial. Same cases indeed of fai- 
lure have occurred; par(ly, no doubt, from 
the guano got being of good br unifor 
quality; partly fest peculiaritfes of the 
soil or the season, which” 
or less affected an 
‘on (he whole, if is not_tao ‘mach t 
that guano has been almost univer. 
found of great benefit in_agticalture, Tt 
appears to be servicible to all, kinds of 
crops,but particalarly (o'rataips, potatoes 
and wheat, Ivsometimes increases the 
crops of grain, ripe, otaioes, and 
grass to the amount of 3 fed von” Oa 
This poift however, it'is hot néeessary to, 
enter into any detail ; for evéry one at all 
acquainted with * scientific agricalture 
must have observed many * instahces of; 
its remarkable and beneficial effects. It 

is preferable to common animal manures 
because it is far superior in real valde, 
for more portable, and yiore easily appli- 
ed, These nianures generally “contain 
only 20 per cent. of food" fit for plants. 
whilst'almost ihe ‘whole of good guano is, 
fivted for their use. It is'estimated to be 
four limes better 'than'the best dove-cot 
‘manure, which, of ali ‘animal munures, 
approaches nearest in kind 1o guano. The. 
‘high estimaifon “in” which ii ‘is held be 
most agricultdrists is ath I. supported by 
the opinion of the highest living au rhor-. 
ty on agricultiral “chemistry.” Liebig 
states that the fnipdriatipn of T twit.” of 
‘guano is equal to that'of 8 cwt, of wheat, 
that is, 8 ¢wt, can 'be obtained ‘by “the 
proper application of t cw: of guano. | 

The, chemical, camposilian, of, , guano 1s 
very interesting, because fra 7 it only can 
we learn why it is so bene cial to yege- 
tation. Different ‘specimens vary greatly 
in composition, owing to differences in 
age, in, the degree of dryness of their lo- 
-cality, or in their more or less {ree expo- 
sure te air and tight. "The'white or recent 
guano is of course the most valuable, be. 
cause it has lost nothing by the action of 
‘the weather, as’ the ‘mote ancient kinds 
have; but of, ft we possess” ‘no “detailed 
analysis. Bic we have analyses “6f ‘the 
éxcrements of 'the'gannetand of the €ea- 
eagle, which dre both sed birds, and) like 
‘those which déposit guano,“live mostly 

consist almost éatirely” ‘of wtic acid (a 
compound of carbon, i 5 dvdrogen, 
and nitrogen). These “Bf the sea eagle 
are thus constituted, per cent. :— 

Solid_eéxcrements, : 

= 
84.6: 3] 

Ammonia 
Uri¢ Acid 
‘Phosphate of lime, : 

Dried liquid excrements, 
Uric acid o Grd bo 
Earby and alkaline phosphates,’ 

sulphates, and chlorides 41 
There can be little doubt ‘that | fresh 

Guanw is of a nearly similar composition; 
and with very little chance df error we 
may consider it as containing from 60 to 

| 80 per cent. of organic substavces, of uric 
acid and-ammonia; the remainder being 
chiefly earthy. phosphates with alkaline 
sulphates andr chlorides. Knowing, the 
circumstances to ‘which, this; guano. has 
been exposed, and knowing likewise the 
properties of uric-acid; it is easy to anti- 

nrg 

An unusually heavy dew or a slight rain 
will enable the oxygen of thie airtoiact on 

ch’would have more 
kind of manure; bug, 

Baty 

on fish. The exerements of the ‘gannet | 

6.13 | 

cipate the changes-whichowill take place, 

y Kl DUOT AD 12)5W VER DIOS DIGOGIRD BAI 
=the uric acid, and produce “from it urea, 
-voxalic'acid, and:ammonia, among. ether 
‘recom pounds. - This action: will bel slow, 
“but, continuing forlong periods «of: time, 
will gradually rcanse ‘the: dimubnition: of 
the wricacid, till it! disappedrs: entirely. 
Some of the rammonical ‘compounds 
which results from this ‘action; abd espe- 
rcially: the most imfportant. and: abutidant 
~—carbonate of ‘ammonia, being, volatile, 
will be: continually emitted: Tosuch an 
‘extent is this the'casé in one/of the Guano 
islands, that'ships cannot approach it, on 
account of the pungent and feetid vapours 
hat surround ity From these considera- 
‘tions, it is'manifest that the fresh guano 
will grodually change greatly - in compo- 
sition, according to the dampnéssiiot dhe 
air,7and the length of time: since «it’ had 
 been‘desposited. Its uric acid willdimi- 
inish; and become, Lin a great: measure, 
converted into volatile ammonical “com- 
‘pounds, which will escape ‘into the at- 
‘mosphere. © The phosphate of clime, and 
‘other-earthy and alkaline salts, “being lit- 
‘tle liable toichange, will: mecumulate; in 
the mass, and constantly increase: ify pro- 

| portion to the organic ‘compounds. The 
spray from ‘the ocean will communicate 
to the guano common salt; and ‘some 
other substances, and will have a tenden~ 
cy to'hasten the decomposition above ex - 
onan - dw wi beilygs meud en 
' ‘The “following analysis of -guano are 
the best that I+ hater Sebel dn find. 
Their resulis are’ such as the explanation 
Just given would lead us tolexpect: <The 
first analysis is by Dr. Ure ; it was:made 
on an average specimen of good Bolwian 
guano,’of a pale. yellow color, dry, and 
partly in lumps, partly: pulverulent..’ It 
contained 24 per cent. of ‘matter soluble 
in'water.> Ot'all the analysis of guano 
that I have seen, this eens to be (the 
best; and / the specimen ‘was evidently 
much nearer the normal state than guano 
iis is. It contained percent. 

yy 1927 (Urdié of a drmonis i “ylatey 
ir 

11.10 | 
Phosphate of ammonia, a little - 
+ oxalate of ditto; and urea «- ¢ 
Undefined organic matter capa-: 1s. 
“ble of giving 17 per cent.’ of soo 

ammonia | Gh a eabighd 4113 
‘Phosphate’ of ‘lime, with some ©» 

phosphate of magnesia 10.25 
Common salt, and sulphate. of +; « 

potash 12.90 
Silica in 22D 
Water 35 Tn ded Seg iF 8.00 
The. second analysis is by} Professor 

Johnston, and was made ona brownish 
red specimen from Peru, Jt contained 
per cent.— i 

@0)osi 
Ammonia 
Uric acid 
Water, carbonic 

. acid, expelled by a red beat 
Phosphate of lime... ... 20,30 
Common salt, with a little sul- i 

phate'and phosphate of soda . 11,40 

The third analysis i$ by" MM. Four- 
croy and Vauqulin, dod gives per cent. — 

Urate of ammonia 9.00 
Osxalateof ditto. es 19,00 
Phosphate and nuriate of ammo- 

nia A ¢ 4 51 

Water and organic matter 
Phosphate of lime and magnesia 
Oxalate of lime 
Sulphates of potash'and soda 8.90 
Clay and sand 4.70 

The fourth specimen (from South Ame- 
riea,) was analyized by Mr. J. D. Smith, 
and contained per cenl,— 

o 

i 

ol 

4 

1 

ER 

J 

i 

7.00 
bd © 0.80 
acid, and oxalic" 

51.50 

. 

10.20 
32,30 
16.90 
10.60 

114.92 
7.40 
8.80 
8.76 

vite Leia and urate of ammonia 

| Oxalate of ammonia 

| Muriate and phosphate of ditto." 

! Organic matter Egil 

“Phosphate of lime, with some 

+ phosphate of magnesia 
| Oxalate of lime 
Sulphate of potash 8.00 

| Water 22.00 

| “We are now ‘in a condition to under- 

stand why good guano promoles ‘the 
growth of plants so powerfully : it is be- 

I cause it contains a very large quantity of 
{ same of (lie most indispnseable parts of 
the food of plants, and in a state very 

[well fitted for ‘being assimilated. « All 
plants require, as food, the elements car- 

22.00 
. R56 


