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“ Liv ESSAY ON GUANDO. " oo

<0

... The ‘design whijch gave rise fo’ this -

.,-5'%’31 Wis to present, at oue view,a bifel
L 3¢eount of qlf e imporiant facts which :
T bee published ‘respeéting “Guarto.
' fiese facts, having been observed at difs
.f"@“l,t!rﬁes-énd‘by ‘men of various purs
34lts, “oceyr, seattered through many
g ' “and’ journals,” which,” to alarge
,w‘b@fi‘o’('lhe purchasers of guano; may
Wori 3 easily accessible. ” Phie -writer,
Yo refore; ventures ‘to to e thit this at-
J e,,,[’t_ to give,a‘ seléction, from “the ‘infor- .
joDation heias met with from these sour-
1\;% ) ma | be' of 3ome' use,“of ‘may,’ at
i 8t, afford to others some of that pleas-
il u? which he has himself felt in’exam-
cdinginty* the ‘nature and ‘history of ' a
ltwst’mme‘; the'mean origin’ of “which " on
;%?t;’:ﬁ.hgnld, and'on the orifer, "its | im-
17 o L1 i . l' y
{ﬁ.‘?ﬁ*r‘é‘s’x;‘g és, present 'a ye;y alt_gr:vlc‘ A
,,;;Qvi}md “{s"he hate applied 1b ‘those
oy :fl!iive' deposits Which occur “in’ Peru
’%& othier places, and whicii‘are'tie excre-
entslof seq'birds, bs altered by long ‘ex-
3?2,{ "é_w"dir ‘anid'moisture. "' Tts’ name “is
Wi yean corruption-of the “Peruvian .
o Yord ‘4 figdiig, ' iwitich’ ‘means dung or !
Wafidre, “Plat, it hids originated in the «
e;',I‘.‘an,qer mentionedis’ well “established.
- e cortovants, flachingoes, crafies; and
8 bri iea birds, from which’ it has ‘been
:,ch!w?d,‘ live,"¢hiely “on fish ! ‘and the
a-ﬁmtéql.ggmgbsiﬁoh of guano 'is “exaetly -
io'ch a8’ twe'should expect if it really ‘or-
Sloated from the: excrements”of ‘such
irds, This'will ‘be“given afterwards;
Al “present- it is enough to state that,;
l‘,m"ng other evidences,” the bomnes and
€athers of birds occur-frequently in gu-
200 ; angd hat the living sea birds have:
. Jten seen, 1o deposit white guano 1o such.
0 extent;that from 20 10 25 toas of it
“&te sometimes collected in, a_single sea-
88p, . Moreover, this white guano is seen-
0B the island of Torrecilla, on the coast
“WoPery, 1o be gradually changing into
(N8 brown, variety, of which by far the
.j’mﬂﬂ,eglen,sive and ancient deposits are
‘_‘f‘?’.‘“PQsed, There seems, therefore, no
¥ "if“"& to_doubt that all the guano depos-
% have had, their origin in the! excre-
“Wents of sea birds. :

! ltis known that guano_ was used as

i

;‘;ﬁ“&‘f.e ip Peru, at least as_far back as.
+ € 12th century, but was litle knowu
g Srope tll guite recently, Humboldt,
i ¢ed, in his travels in South America,
50‘& 1840, had obseryed it, and describes
‘;mh«‘_“vﬂluable properties : and Sir Hum-
| ey Davy meations i in his ** Agricnl+
!.';l'h:l Chemistry ;” but it is only within
Wk \Jast few years that the farmers of
Wln land have become aware of its value,’
K that it has become an article so
I}ngﬂy imporied and_so generally used.
hait localities than that mentioned
¢ fortunately, 100, been discovered;
(b been found in Chili and Bolivia
»m[{“’ in_South America), and od 'the
Ly W of Ichaboe, off the ‘African ceast.
Cang  the present time the arount of ga-
.’hi‘whlcg has been importeed iato the
Low, ed Kisgdom equals 37,000 tons ; of
xin 2:25,000 were from Petu and Boli-
T thousand from Africa, and 1,500

.

- om Gl
:',g-n"re:may be well astonished, that this
syj| DO quantity, ot material, ‘and the

i Mare epormous quantities that re-

E %l 110“' should Liave been merely accumu-
= oo B8 of the excrements of sea birds.

LT ,1:‘“1& that must have elapsed since
: :ﬁo'n;“.mm_encemem of lhe;e accumula-
(18 difficult to ascertain, bt must
Lmnsi;y great ; more especially when we
; %Ei:]r thar, according Humboldt,
e s have formed, in 300 years, gua-
: ‘z'ﬁe,ﬂ}g thickness of the actually exist-
‘E‘Pﬂhl 515 very {requently 50 or 60 feer.
“itherg 'S there may be some exagzeration
fyy '“F'Sd‘ut'”‘ much more moderite esti-
] for, 1} 0 nataliow less than 3,000 years
ihgg”"!e otination of some of the thickest
A m"aq.“. that, too even at the rate of

o ¥eiy nehes a year,
"her:?'u' 5an only accumaulate in regions
ttie or no rain falls, vecausc more

| are as anmerous 10

1 . 4
bre thickness of a few inches only ; |

y —— ! : EE i R
ihan,ape:half of it is soluble in water.
Accordingly,in Pervy it oecurs io quadties
only beiween the 13th and 21st degrees
of soush, [atitude tywithin these limiis, the
coasy of Peru (lram the Cordilleras 10 the

‘tsea), and the adjacent islands, are almast

rlectly, . desert ; rain falls so  seldom
:ﬁfal he iﬁoﬁep{.the' houses are m?xde of
hardened mud.; ship-loads of wheat may
be, and are, safely left in uncoyvered heaps
on the mole of Callag ; and at Iquique, a
shipping pert for,guano, even a very light
rain falis,only once in many years. Al
,l,hp:ug?] therefore, the flocks of sea birds
3 ihe north and south
of the regions between the 13th and 21st
degrees of latitude as bewween these, lim+
its, yetr there is oo, notable quantity of
guano,, beyond, ihew, . because, rain,

though pot abpudagt,; 'Y‘el comparatively
istoo frequent, , 1T wil i

’

be obvious, there=
fore, that both the quantity' and quality
of guano will greatly depend on-the dry+
ness of the.climate ; it i3 most abun-
dant and best where thereis least moiss

and so little “would it be able to resist
rain, that Ptofessor 'Johoston’ says,** the
thickest teposits: would ‘be washed awdy,

Edglish weather. "’ 3

"“A ‘few detatls Tespecting'the "Puruvian
guano, may now be interesting.’' There
are three'varieties” of ‘it—red, dark" grey,
‘And-white : this' differénce of color arises
from difference 'of dg¢ or exposure fo air.

Tiie best ‘guano is said 10 be furbished by

"thie Chinam"l‘sles (néar ‘the "Péruvian

about five or'six‘miles in circamference;

ven, anif is’covered with suano—in some
places '10''a height of 200 feet upthe
sides of the elevations. The gaano oc-
‘curs in assediblages of horizontal strata,
each stratum from 3 to 10 inches thick,
‘and it is almost entirely {ree from earthy
matier. In some parts the guanno is on-
ly from 3 t0°4 feet’ thick. Tt'is"worked
and excavated like mines of Iron ochre.

of Péru, where owing 10 the neighbour-
hood of ‘sand hills, and’ the ocedsional
winds, the gaano which’has beew ‘dispo-
sited is'covered entirely by sand, and ‘its

tarded. The shipping’ port, as already
inentioned, is Equique. T 'am’not ac-
quainted with “the'method of packing the
guano, bat shounld thing that,atall events,
a suggestion of Professor Johnston's, that
the” gnano should be rammed hard;-would
be well .worth adopting, . This would
considerably reiard its decomposition, and
the loss ot the volatile and valuable con-
stituent, ammonia, would be neatly. pre-
vented. 5 '

. d'pe price. of Peruvian guano, is about
£10 a ion, huj was some time ago consi-
derably higher. .
' 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 Peru,
which; according to Humboldt, would be
altogether: barren without it. Roussing-
oult savs that, in Pera, the soil, composed

3 .

onlyof white sand. and - clay, yields the
richest harvest of maize by being manur-
ed with ‘guano. - From 600 to 700, tons
of it are annually sold for the use of the
inhabitants around Arequipa :* they, em-
ploy it, prineipally, as manure for - their
crops of'maize and potates. In Taraca-
pa, Tambo, and Vietor, all in Peru, 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
I'quantity they emploay, [in Arequipa, is
I about 3 ewts to theacre; inthe other pla-

ces mentioned, 5 ewt. 1o the acre are re-,

| quired. The produce, in potatoes, is 45
i t0'1; in maize, 35 to 1.
""" The Peruviah coast,
! nared almost” with ' guano. Tts benefici-
al effects, as well as its origin, "were in«
deed so well knawn 1o the “ancient go-
[ vernment 6f the'Incas of Perw, that it-tvas
{ made # capital offence to kil the 'young
{ birds oa the guano-islands’; and to edrry
I this enactment into effect, each of these
islands had“syhat we should call'an over-
scer.

ture, ather circumstances being similar §

or dissolved,” ‘ddting & single yearof -

¢oast) ; these are thrée ‘in' number, ‘éach -

Tlieir surface is of granite, and very wiie- -

There are some places on’ the mainlanil

decomposition, therefore, considerably re<

from- Arica to |
Chaucay, a distarice of 200 miles, is ma- |

PEET vsuv §
19.3Guano: is' particalarly -adapted 10 be
{ruseful’ to vegeration: inclimates’ where
Jittle rain” falls. It ‘attracts: moisture
| very'quickly'from the atmosphere : in-
deed it always feeis very damp':’and
Professor Johnston found that an ?vemge
specimen absorbed;six per eent, of water
fr‘:)m me-iir',"x{uriéé{ idpﬁ day’sexposure
w0 it. This property. alone would make
it useful to plants in the climares menti~
oned ; bat when we find also that many
guano are readily soluble in” water, and
can thereforé be takeén up at once
platits When' the scanty ‘fains of 'thése
‘climatéds hiappen 10 fall; we-can’ the more
easily credit its grear and peculiar feriic
lizing effects on’ the arid sotls of Pera."

. In the Unitéd Kingdom, though its’ ef:
fects have not been lgound s0 great as in
Peru, yet the experience of some years,
and of'a great number of trials, ander a
great_variety of  circumstances, shows
ihat these effec(s are generally and great-
Iy beaeficial. Same cases indeed of 'fai-
lure have oceurred; parly, no doubt, from
the guano not being of good or uniform
quality ; partly from peculiaritfes of the

or less affected any kind of manure; but,
‘on (he whole, it is'not tao 'mech (o say
that guano has been almost universally
found of great benefit in_agriculture, ' It
appears to be servicible ‘o all kinds. of
crops,but particalarly (6 tafnips, potatoes
and wheat, It'sometimés inciéases the
crops of _grain, wrnips,” potaigés, and
grass 1o the amount of 33 per cent. Oa
ihis point however, it is fiot neeessary 1o
enter into any detail ; for evéry one at all
acquainted with * scientific
must have observed many * instances of
iis remarkable and beneficial effects. It
is preferable to common animal manures
because it is [ar Superior in “real valae,
for more portable, and yiore easily appli-
ed. These nianures generally contain
only 20 per cent. of food fit for plants,
whilst‘almost the whole of good guado is
fivted for their use. It is'estimated to be
four times better 'than'the best’ dove-cot
‘manure, which, of ‘ali 'adimal munures,
approaches nearest in kind 1o guanp. The
high estimation “in” which it ‘is, held be
most agricultdrists is athpl
the opinion of the h,ig/he’s';‘{ivinglm thor—
ty on agricultural “chemtistry.” Liebig
states that the fnpdriatipn’of ‘T ¢wt.” of
guano i equal 10 that'of 8 cwt, of wheat,
that is, 8 ¢wt, can 'be obtained ‘by “the
proper application of T ¢wt. of guano.

The chemical, composilion, of, guano 18
very interesting, because fram it only can
we learn why it is so_beneficial to yege-
tation. Different ‘specimens vary greatly
in composition, owing to differences in
age, in, the degree of dryness -of their lo-
.cality, orin their more or less {ree expo-
surete’ air and tight. "The'while or recent
guano is of course the most vatuable, be-
cause it has lost nothing by the action of
the weather, as’the mate ancient kinds
have ; but of, it we poidess” no “detailed
analysis. Bdr we'have analyses of ‘the
éxcrements of the'gannetand of the <ea-
eazle, which dre both sea birds, and; like
those which déposit guano,”live mestly
on fish. The excrements of the ‘gannet
consist almost eédtirely ‘of* uric acid (a
compound of carbon, oxXygen, dvdrogen,
and nitrogen). ' Thoese '%flhe sea eagle
are thus constituted, per cent. :—

Solid excrements,

Ammonia 2
Uric Acid 84.65
Phosphate of lime 6.13
Dricd liguid escrements.
Uric acid j 59
| Earthy and alkaline phosphates,
sulphates, and chlorides 41
There can be Jittle doubt ‘that | fresh

Guanw is of a nearly similar eamposition;
and with very Jinle chance of error . we
may coasider it as containing 'from 60 to
80 per cent. of erzanic substauces, of aric
acid and ammonia;the remainder being

chiefly earthy. phosphates: with alkaline’ |

1

!

{ sulphates and:chlorides.  Knowing. the
| circumstances to-which. this guano:has
g been esposed, and knowing likewise the
properties of uric-acid, it is easy to anti-
cipate the changeswhichiwill take place.
An unusually heavy dew or a slight rain
willenable the oxygeniof thie airtoiact on

of, me“most,,i,mpo,r,}am.l constituents Of -

by the

soil or the season, which'would have more |

agricalture -

supported by

-} 19! VW O 9 21000180 96!
=+ the uricacid, and produce “from; it s urea,
-voxalic acid, and'ammonia, among.  other
‘compounds. - This action: ' will be’ slow,
“but, continuing forlong periads of: time,
4 will gradually canse le: dimunition: of
the uricacid, till it! disappears entirely.
Some ' of * the ‘ammonical ‘compounds
which results from this action, ahd espe-
rcially the most important. and- abufidant
—carbonate of ‘ammonia,! being volatile,
| will be continually emitted. Tosuch an
extent is this (he'casé inione of the Guano
islands, that'ships cannotapproach it, on
account of the pungent and feetid vapours
that sarround ity From these considera-
‘tions, it is'manifest that the fresh -guano
Jiwill grodually change greatly - in.compo-
sition, according to the dampnéssiot 1he
air,’and the length of timesince «it’ had
 been'desposited.  Itsuric acid will dimi-
nish; and become, \in a great: measure,
converted into volatile ammonical "com-

{'pounds, which will escape ‘into the  at-

mosphere. © The phosphate of lime,:and
‘other-earthy and alkaline!salts, “being lit-
tle liable to'change, will mccumulate; in
the mass, and constanitly increase in;pro-
- portion to the organic ‘compounds. « The
spray {roni the ocean will communicate
to the guano common salt;  and ‘some
other substances, and will have a tenden~

f ey to'hasten: the decomposition  above ex -
i | &4

plained. : ‘ 15 794
' ‘The “following analysis of -guano. are

 the best that I ha¥e~ been'able «to find.

Their resulis are’ such as the explanation
just given would lead us to'expect:. - 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 lutmps, partly pulverulent. it
contained 24 per cent. of ‘matter soloble
in'water,> Ot'all the analysis of guano
that I have seen, this ceemns to be the
best ; and / the “specimen ~was evidently
much nearer the normal state than: guano
gener)ally is. /It contained per-cent.~
(1 Dajen ;

Urate of ammonia =~ viovos ry 1527
Phosphate of ammonia, a liitle i
oxalate of ditto; and urea 11,10
Undefined organic matter capa-: ;s
"“ble of giving 17 per cent.’ of
ammonia 1720 ; ¢ 41.73
Phosphate of ‘lime,’ with some ©»
phosphate of magnesia 10.25
Common salt, ‘and sulphate. of 1
potash .12.90
Silica i 20
Water . : 6.50

The second analysis s by} Professor
Johnston, and was made ona brownisk
red specimen from Peru, Jt contained

per cent.—

CAT
Amymonia 7.00
Uric acid 824.0,80
Water, carbonic acid, and oxalic

acid, expelled by a red heat 51.50
Phosphate of lime .. 29,30
Common salt, with a littie sul-

phate and phosphate.of soda . = 11,40

The third analysis i8 by MM. Four-
croy and Vauqulin, and gives'per cent.—
g 5 ¢

Urate ol ammonia 9.00
Oxalate of ditto. 10.60
Phosphate and nuriate of ammo-

nia 10,20
Water and organic matter 32,3
Phosphate of lime and magnesia-  16.90
Oxalate of lime 10.60
Sulphates of potash'and soda 8.90
Clay and sand 4.70

The fourth specimen (from South Ame-

5 | riea,) was analyized by Mr. J. D. Swmith,

| and contained per cent,—
(4.)

{ Uric acid and urate of ammonia = 17.92
' Oxalate of ammonia 7:40
| Muriate and phosphate of ditto.” 8.80
| Organic matter 8.76
Phosphate of lime, with some
i phosphate of maguesia 22.00
| Oxalate of lime 2.56
Salphate of potash 8.00
| ' Water 22,00

We are now ‘in a condition to under-
istand why good guano promofes the
' growth of plants so powerfully : itis be-
| cause it contaius a very large quaniity of
i same of (fie most indispnseable parts of
| the food of plants, and in a state very
l'well fitted for being assimilated. = All
plants require, as food, the elements car-




