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AN ILLUSTRATION OF PRACTICAL 

RESULTS FROM THE PROTECTION 


OF NATURAL RESORUCES 

ABOUT fifteen years ago a highly enlight- 

ened administration of the government of 
Peru became interested in the decline of the 
country's valuable guano industry and the ap- 
parent diminution in number of guano-pro-
ducing birds. I t  was the privilege of the 
writer to be engaged by the Peruvian gov6m- 
ment for an investigation of the condition of 
the guano industry and the possibilities of its 
preservation, as well as for studies relating 
to the fisheries and to the marine fauna and 
flora. On my arrival in Lima I was im-
pressed with the alert attitude of government 
officials in reference to the guano industry and 
with their anxiety to take whatever measures 
might, as the result of careful investigation, 
be found conducive to the conservation of the 
guano birds. A most significant preliminary 
step had indeed already been taken through 
the closure of the three Chincha 1slands.l 
After an extended investigation, a series of 
recommendatione for the general regulation 
of the guano industry was submitted to the 
Director de Fomento, and, with his approval, 
the report was reproduced in SCIENCEfor July 
10, 1908. A few excerpts from that report 
will be illustrative. 

2. The prwent tendency to decrease in numbers 
(of bir&) may be checked. There is a weal+h of 
reliable testimony from bhe old'er men of long ex- 
perience in the industry, that the useful birds, . . .  
were formerly vastly more abundant than now. 
. . . I f  they have efldured the treatment they have 
received without decrease in  numbers, then pro-

1 Two of the islands were shortly opened for 
guano extraction under pressure of circumstances, 
but the South Island remained closed through 
three breeding seasons, affording a convincing 
demonstration of the utility of the measure. (See 
"Habite and Economic mat ions  of tke Guano 
Birds of Peru,'' Proc. U. S.  N .  M., Vol. 56, p. 484.) 
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twtion can hardly be worth while. On the other 
hand, if i t  is true, as represented by every one 
who should ltnow, that there has been a great di- 
minution in number of bird,s, then- 

3. We may hope that the protection of the birds 
1u~11result M& a great ineyeme in, their numbers. 
%fore the working for guano on a largc scale be- 
gan and before thc nesting grounds began to be 
plundered for eggs and f~wls ,  the birds musf 
have existed in a condition of abrtndance depend- 
ent upon their food supply, their enernics and 
their natural prolificness. New factors have en-
terecl in recant years which have caused the birds 
to decrease materially below bhis normal cmrdz-
t ion of abu?~dance. I f  thew unfavorable factors 
are removed by wdl-considered and well-executed 
protective measures, why may we not see an in-
crease in  numlber toward the former normal 
a,bundance$ 

I think it  conservative to say that the proper 
protecbion of the birds means the savirrg to Peru 
of lrundreds of thousands of dollars' worth of 
guano each year. . . . 

We . . . may well plan for protective measures 
that aro intended t o  work progressively t o  the ad- 
vantage of the indnstry for the next twenty years 
or more. We want to see many more birds in 
1915 than are present in 1908, and Inore birds in 
1920 than in 1915; and this will not be accom-
plisbed by routing the birds from their nesting 
grounds as soon as they are fairly established. 

T h e  general plan of protection comprised 
the  following essential elements. 

1.T h e  admission of b u t  a single concession- 
ist to  a n  island or n group of islands i n  order 

tion between t h e  exporting corporation (to 
which a considerable portion of the guano 
was mortgaged) and  the national cornpany 
might  hc obviated. 

Tile problem before the government, Lhe national 
agriculture, and the exporting company, is this: 
Elon7 can the guano industry be saved to tho fu- 
ture? Certainly no legitimate interest can be 
furthered by a eontinuance of the prerent unsntis- 
factory systoni, with its sacrifice of the birds. 

T think tho solution of the problem will be 
fudhered if we put the question in this way: What 
system of regulation will result in the greatest 
annual deposit of guano twenty years hence7 

It was a comparatively easy matter  to offer 
recommendations, bu t  a n  extremely difficult 
one to give them effect, because of complicu-
tioils arising from the  heavily mortgaged con- 
dition of tho guano deposits, the  inadequacy 
of the  clirrcrit deposits for  the use of national 
agriculture, and the  restive internal condi-
tions which culminated, shortly after the  
recomniondations were presented, i n  the most 
serious revolutionary movements known in 
inany years. T h e  matter  of the  preservation 
of t h e  guano industry was not, however, lost 
track of altogether, and it is understood tha t  
several of the  measures proposed were given 
effect a t a n  ncarly date. h later government 
iook u p  the matter again in a serious way 
and  enlisted the  services of Professor S. 0. 
Forbes of England who made a careful study 
of the coilditions and  submitted a compre-

to eliminate t h e  vigorous competitiorl ~vl~ic*hhensive report to  the Peruvian govqrnmeut. 
was resulting i n  ut ter  disregard of the needs 
of the birds, requiring also that  the con-
cessionist, through a rcsidcnt representative on  
each island, sholxld be held responsible for  the 
fullest protection of the  birds. 

2. The  closing of islands fo r  pwiods of 
years. 

3. T h e  continuation of thk existing yearly 
closed season of months. 

4. Placing the  extraction of guano for  na- 
tional agriculture i n  the hands of a single 
company, which would thus  " b e  induced to 
plan f o r  the  future." 

5. Adjustme~lt  with the  Peruvian Corpor-
ation, Limited, whereby detrimental compcti- 

A s  this report has  not been published i t  onn 
not, unfo~-tunately, be cited i n  this connection. 
It is evident t h a t  t h e  pi*otective rnoasures now 
ill effect a re  based upon t h e  essential 
ciples outlined above. T h e  extraction of 
guano for  natior~:ll ag-riculture was placed i n  
the hands of a single organization, ishe Corn- 
paiiia Adrninistradora del Guano, directly 
responsible to  and regulated by t h e  govern- 
ment. Suitable adjustments were made with 
t h e  Peruvian Corporation Ltd. T h e  closed 
season was continued, and the  closing of 
islands for  periods of years became ail estab- 
lished part  of the  plan of regulation. Guard-
ians were pu t  upon the  several islands. 
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As to the results, we have convincing testi- 
mony from Dr. Robert Cushman Murphy, 
of the  Brooklyn Inst i tute  of Arts and Sci-
ences, who has recently visited P e r u  and given 
especial attention t o  the  birds of t h e  guano 
islands. Some of his observations a re  com-
prised i n  a series of papers of fascinating in- 
terest entitled "The  Sea Coast and  Islands of 
P e r u "  appearing i n  current numbers of the  
Brooklgn Museum Quarterly. I quote from 
the  last  number (October, 1920, p. 250). 

The first undertaking of the Compaiiia Admin- 
istradora del Guano under the able directorship of 
Senor Francisco Ballen, was to make each of the 
numerous [guano islands a bird sanctuary, closed 
at  all seasons of the year to unauthorized visitors. 
Oompetent guardians with duties scarcely less ex- 
acting than those of lighthouse keepers, were 
posted as permanent residents upon every group. 
Olmdmtine guano extraction, the stealing of 
birdsJ eggs for food or for tho use of the albumin 
in clearing wine, and other disturbances which 
had formerly caused havoc in the colonies, ceased 
at  once. The old method of extracting guano 
wibhout regard to  the presence or physiological 
condition of the birds has, of course, been abol- 
ished, t!he islands, under the new rule, being 
worked aocarding to a system of rotation which 
leaves ample and congenial breeding grounds al- 
ways available. Courting or nesting birds are 
now carefully shielded from disturbance. More-
over, after removal of the guano, an island % 
promptly vacated and is thereafter given over to 
the complete possmsion of the birds for a period 
of aqproximately thirty months, a t  the expiration 
of which ithe date for a renewal of digging opera- 
tions is determined only after careful reconnais- 
sance. 

The regime of the Compaiiia Administradora del 
Guano, witih its well-balanced regard for both busi- 
ness and conservation, has resulted in a nearly uni- 
form increase in the annual increment of guano, as 
well as a promising outlaok for a continually aug- 
menting supply while the birds are repopulating the 
breeding grounds to the limits imposed by space 
and the nutritive resources af the littoral ocean. 
Since 1910, the administration has issued an an-
nual "Memoria" conkaining statistical data, from 
which the following table of pr~duction has been 
taken : 

Soasons Ouano Production 
1909-Ll910 ................ 25,370 tons 

1910-1911 ................ 24,921 " 

1911-1912 ................ 18,636 " 

1912-1913 ................ 24,350 " 


1913-1914 ................ 31,486 " 


1914-1915 ................ 24,446 " 


1915-1916 ................ 43,721 " 


1916-1917 ................ 59,208 " 


1917-1918 ................ 87,898 " 


1918-1919 ................ 80,517 '' 

The slight fluctuations in the column are doubt- 

less due to  'the fact that no island is worked two 
years in 'succession, which results in a somewhat 
dieproportionately large yield for the seaBons in 
which the produot aof the maost impodant islands is 
included. I n  a letker dated Au1-k 24, 1920, Senor 
Ballen writes that the guano oatput for tho cur- 
rent year will exceed 82,000 tons, of wbich 70,000 
tons will be required by native agriculturists and 
12,000 tons will be a t  the disposal of the Peruvian 
Corporation for export. d should be understood 
bhat 'the tabulated figures refer to newly deposited 
guano, for the so-called "fossil" beds have been 
long since exhausted except upon Lobos de Tierra 
and Lobos de Afuera. 

Most instructive deductions may be made 
from t h e  table of guano production just 
quoted. I n  the first place, it is evident t.hat 
i n  the early years of t h e  period covered the  
annual  production of guano was approxi-
mately a s  estimated i n  1908, i.e., from 20 t o  
25,000 tons per annum. I n  t h e  ,second place, 
it appevrs that, beginning about 1913, the  
annual production of guano (proportioned i n  
large measure to t h e  abundance of producing 
birds) has  risen to  more than 80,000 tone a t  
the  present time. ,The production now is ap-
proximately three times a s  much a s  it was 
ten  years ago. I n  1908 the annual  deposits 
were f a r  below t h e  estimated requirements of 
national agriculture, disregarding the  export 
requirement. I n  1920 t h e  production substan- 
tially exceeds a greatly increased requirement 
fo r  national agriculture so t h a t  a moderate 
export may be carried on even without sacri- 
fice of internal requirements. T h e  govern-
ment derives revenue of more than a million 
dollars a year from t h e  extraction of guano, 
a reasonable profit accures t o  the  Compafiia 
Administradora, and  presumably to the  export 
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corporation, while Peruvian planters obtain 
the most valuable fertilizer at a price which 
our American farmers would consider aston- 
ishingly low. 

Now, in the words of Captain Cuttle, "The 
bearings of this observation lays in the appli- 
cation on it." 

I n  the first place, one of the essential prin- 
ciples upon which this scheme of protection 
is founded is that of closure of breeding 
grounds in rotation for  periods o f  uears. 
This principle must. be distinguished from the 
common measures of protection through closed 
seasons or the establishment of permanent 
sanctuaries. While the latter is in  many 
cases an ideal method of protecting animals, 
it is of course impracticable of application in 
the case of guano birds and many objects of 
chase or fishery. -

Ulosed seasons of a few months produce 
good results in many cases, but such a prin- 
ciple of protection has the defect (often un- 
appreciated) of being based upon an assump- 
tion that nothing essential to repi+oduction 
takes place except when the reproductive 
activities are externally evident. I t  seems 
sometimes to be assumed that destruction or 
disturbance of an animal before i t  spawns 
makes no difference. The closed season of 
months has, to be sure, its proper place, and 
is often the only feasible measure. 

The second application is that the plan of 
temporary sanctuaries, as applied to guano-
producing birds, has evidently worked and 
produced the desired results in high degree. 
The annual production has been trebled in ten 
years. Why then can not the plan be more 
generally applied in the case of natural ob- 
jects requiring protection? I t  seems to be 
based upon a proper appreciation of physio-
logical, "social" and ecological conditions as 
affecting successful reproduction. This is the 
principle, by the way, which for eight years 
has been advocated for the preservation of the 
fresh-water mussel resources of our int,erior 
streams, but which is as yet being given effect 
in a small way in only two states. 

A final application to be made in this con- 
nection is not the least in importance. The 

enforcement of any broad and effective plan of 
protection of guano birds was confronted ten 
or twelve years ago with obstacles which one 
might fairly have considered insurmountable : 
foreign obligations with their customary diffi-
culties of adjustment; national agricultural 
demands so exceeding the yearly pnduction 
as to make temporary curtailment most aggra- 
vating to Peruvian agriculturists; restive 
political conditions such as usually demand 
the service of the present rather than of the 
future. How do such difficulties compare 
with those which confront the protection of 
fresh-water mussels or the development of the 
oyster industry in the Chesapeake Bay, for 
example? Surely, as Dr. Murphy has appro- 
priately suggested, credit is due primarily to 
the patriotic and far-sighted citizens of Peru 
who accepted the preliminary sacrifices and 
did what was evidently needed to be done. 

When we consider that the conaemation 
measures cited were so promptly and fruit- 
fully executed in one of our sister republics 
south of the equator it ought to "give us 
pause ')-or else it  should stimulate' us to stop 
pausing and proceed to take like care of some 
of our own natural resources. 

NATIONAL TEMPERAMENT I N  SCIEN- 
T I F I C  INVBSTIGATIONS ' 

WE have too long adjusted our scientific 
thought to the temperature of a European 
atmosphere. It should not be necessary 
to guard the voice of our scientists against 
the unnatural accent of the parrot. What 
was true of literature when Emerson read 
before the Phi Beta Kappa Society at 
Cambridge his celebrated oration on "The 
American Scholar " is now true of scientific 
investigation in the United States. "We 
have listened too long to the courtly muses of 
Europe." We have too much taken our rob^ 
lems from European investigators and have 
too little allowed nature to ask her own ques- 
tions of us. These problems we have treated 
too much in the spirit of European (and 


