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roborate the conclusion reached by tlle method 
of basket cultures. 

To test this proposition still furtller, the 
baskets of untreated soil used in the first 
fertilizer test were replanted and tlle plants 
allowed to grow three weelrs. 'I'he result 
showed the soil to have improved to the extent 
of about 183 per cent. by transpiration and 
813 per cent. by green weight. This observa- 
tion suggested that possibly the plants of the 
first planting had absorbed from the soil suf- 
ficient salts to reduce the concentration of the 
soil solution to a considerable degree, although 
the plants had made but a poor growth, and 
that in this way the injurious property of tlle 
original sainple had been largely corrected. 
At tlle end of this second culture the soil was 
again subjected to a clleniical an,~lysis of its 
water extract, with results which sllowed 
clearly that the above explanation is tlle cor- 
rect one. 'I'he following aniounts of dissolved 
materials, expressed as befole in paris per 
nlillion of air dry soil, were fouii(1 : NO,, 87; 
PO,, trai2e;IT, 29; Ca, 4;  and PI, 100. I t  is 
obvious that ii inarlied decrease in dissolved 
ralts llas intleed talren p lae~.  

While the last test was in progress basliet 
cultures were carried on with three new 
samples of this soil from otller spots in the 
sanic field, these having been obtained in 
order to determine whethtlr or not the first 
sample was typical of the whole field. The 
average growth in the thrcc new sainples was 
very much better than that in the first plant- 
ing of the original samples, the difference 
amounting to 322 per cent. by transpiration 
and 110 per cent. by green ~veigllt. Thus i t  
became apparent that the original soil sample 
was not typical of the field froin which i t  was 
talien and ihaL in gcneral the field is not un- 
prodi~etive. 

I t  appears then that the particular spot 
from which the original sample was talien llas 
in sonie way, possibly by over-fertilization, 
too high a soluble salt content for good plant 
growth. 

FRANICD. GARDNER. 
~ T T R R ~ U  SOTLS,OB 
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ODSERVATIOKS O N  C'OLOlt PERCEPTION AMONG T I l E  

VISAYAKS O F  LEYTE ISLAND, P. I. 

AS a United States governinent teacher in 
the public schools of Zeyte Island, I became 
interested in the dialect of tlle Visayans. I n  
this study I found frequently suggested what 
sort of men the Visayans were wllen tlle 
Spaniards came to their islands. The modified 
Spanish words in the vocabulary of the present 
native designate ideas given to the Visayans 
by tlle Spaniards. I t  was not long before I 
vas confronted with the same quation that  
(lladstonc encountered in his study of Greek. 
(:ladstone by pointing out that in the IIomeric 
vocabulary there were no words for blue, and 
by concluding that in tlle time of ITorrler the 
(:reeks did not see blue, opened quite a con-
troversy over the evolution of color perception 
as based upon the nonirnclaturcs of ancient 
people and savages of the present. Geiger ad- 
vanced tlle theory that red was the first color 
iee:l by ]-clan anti after that tlle other colors 
in their order as formed by the spectrum. 
Geiger was supported by Nagnus with fur-
ther philological evidence. 'I'his discussion 
until recently had been considered closed. 
tlavelock Ellis in Vol. 69 of The Contern-
porcuy Ticvietu at page 715 says: "Tllere is no 
donbt wllatever that all races of men, concern- 
ing whoin any evidence can be obtained, have 
I cTc,n acqnainted with the same regions of the 
bpectrum wc have known." After so strong a 
~ ( t ~ t e m e n tI was surprised to find Rivers, who 
had made extensive experiir~eiits upon the 
I'upuans of 'I'orres Straits, saying of his work 
that one of its chief interests ' is that i t  sllows 
a defect in nomenclature for a color inay be 
associated with defective scnsibility for that 
color and so far lends support to tlle views 
of (>ladstonc and Geiger.' ' The evideilce that 
L llare obtained ainong the V~sayans also sup- 
rmrts the views of Glatlstone ant1 Gcigcr. My 
discovery that the people llatl no words for the 
colors higher tlian yellow was ntxw to me, but 
I later learned illat this fact was lrr~own as 
early as 1869. Words for tlle higher colors 
which are ~ ~ s e d  to-day by the natives are bor- 

'Rcpor 1s of l l ~ c  Carr~bridgc Anthropologicnl 
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rowed Spanish terms. I found siga, meserum, 
mahosag, maitum, mapula and madarag were 
fixed words for light, darkness, white, black, 
red and yellow, respectively. I tried all 
methods suggested to find pure Visayarl words 
designating the colors of more rapid rates of 
oscillations. All classes of the people were 
consulted, but no such words were brought to 
light. 

The most coniprehensive dictionary of the 
Visayan as spolten by the people of Leyte 
is the large ' Uiccionario Hispanio-Bisaya ; 
Bisaya-Hispanio,' by R. P. Fr. Antonio 
Sanchez. From i t  the following was talcen: 

Spanish. Vlmya. English. 
-- -- -. --

Verde. Lunhao, hilao, hayat, banua. Green. 
de CafC.. de Caf6. Brown. 
Purpuro. Purpuro. Purple. 

Here we see given four Visayan words for 
green. I ~ \ of ~ ~ ~T these, however, is actually 
used by the natives for designating green. so 
we turned to the Bisaya-Hispanio part of the 
dictionary and found the following: 

-~ -~ . . 

~ i s e y a ./ Spanish. / English. 

Lunhao. Color verde. Color green. 

Hilao. Cosa cruda ; verde. Thing crude; green. 

Hayat. Cosa verde; sin madu- Thing green; with- 


raion. out nlaturitv. 

It will be seen here that all the words used 
for the definition of the Spanish verde express 
rather the general condition common to 
things not dried, things unripe and the gen- 
eral appearance of the grass, fields and forests 
-1unl~ao excepted. For six months I carried 
lunhao about with me. I could find but one 
man to recognize this word. El Capitan 
Louis . Cordero, an intelligent citizen of 
Burauen, explained to me that i t  did not ex- 
press the idea of verde or green, but that it 
also had reference to an uncured state. He 
gave as an example the condition of nipa 
thatching before it was completely dried and 
ready for use. Llcnhao, therefore, is an ex-
ceedingly doubtful word by which to express 
the idea of green. In  fact my efforts led me 

to conclude that i t  does not have any such 
meaning. But be that as it may it is quite 
a suggestive fact that so much vagueness hangs 
about the idea of green as expressed in truly 
Visayan words. 

And when we come to the color next 
higher in the scale of the spectrum we find 
no Visay& word whatever given for it. The 
dictionaries give the Spanish azul modified 
into asul. And this is the o?ly word the 
natives use. For violet and other colors noth- 
ing but pure Spanish words are used. So far 
as the present dialect is concerned we are led 
to infer that until the Spaniards came the 
Visayans had no ideas of green, blue and 
violet, which demanded words for their ex-
pression. 

But not satisfied with these observations, I 
turned to the children of the island. Children, 
of course, can not be expected to handle colors 
as well as adults. But with this caution in 
mind some results were obtained which, be- 
cause of their lack of variation are of consid- 
erable interest. 

I n  speaking with the American teachers I 
learned %hat they experienced difficulty in 
getting the children to recognize colors. Mr. 
B. A$. Sullivan, an American teacher at  Da- 
gami, pointed out to me the fact that 'the 
ladies nearly always wear red and yellow. 
When they do wear dark blue they call it 
black. Their light blue skirts they call green.' 

On February 15, 1902, a purple lcite sailed 
by my window. This a boy servant, twelve 
years old, pronounced de caf6-brown. Later 
he called the same kite 'ed. On March 27, 
1902, another servant, seventeen years old, 
bought a pair of purple slippers, which he 
said were brown. 

On March 14, 1902, while I was sitting with 
Mr. Sullivan, six little girls came into his 
room. They were about nine years old. 
These little girls had never seen the green 
hyloplate writing boards which the educational 
department had recently sent. The girls were 
soon before them eagerly disputing their color, 
for they had expected writing boards to be 
black. Were they green, blue or black was a 
difficult question for them. After much dis- 
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cussion and reading of our faces they finally 
decided that they were green. 

Several days later we took the matter of 
color perception into the Dagami schools. 
Mr. Sullivan, their teacher, asked a nine-year- 
old girl the color of a handkerchief that she 
wore about her neck. She answered correctly 
that i t  was blue. But to his next question she 
replied that the grass was the same color. 
Another girl about ten years old pronounced a 
rather dark green leaf maitum-black. A 
class of thirteen girls in the same school, 
ranging in age from eight to twelve years, 
named properly and without any difficulty the 
colors of pencils painted red and yellow. But 
the green and blue pencils they could not at  
all name. They simply could not perceive the 
green and blue as such. 

On September 9, 1902, in dealing with a 
class nine to ten years or older, who had had 
no chance either in Spanish or American 
times to improve themselves, I found them 
very ready to recognize red and yellow. All 
seven would respond with the proper Visayan 
words for these colors. One of the class wore 
dark blue trousers; they were decidedly blue, 
yet not as dark as navy blue. For the color of 
these trousers six of the boys gave the Visayan 
word maitum-black-and the seventh boy, to 
get ahead of his classmates, shouted out the 
Spanish word negro-black. The same class 
had no difficulty with the red and yellow as 
given in the color chart of E. G. Regal's 
'Lessons for Little Readers,' Heath and Com- 
pany. But I found they as readily called 
light blue green or brown as anything, and 
no better did they handle the green. 

Mr. 1%.E. Guyer, one of the American 
teachers at Tacloban, gave me the following 
statement : 

The dullest boy in my school has never called 
a red ball anything but a red ball. Except for a 
thoughtless boy's answer they invariably call a 
yellolv ball yellow. I! other colors I can not 
rely upon them, except some few who have memo-
rized them. A~irleven they flounder if I mix the 
colors up. 

It has been suggested that these olqqesvatjons 
may be worthless on the ground that any chiI- 

dren might make similar mistakes in naming 
colors. I can not think that these observations 
can be explained away in this manner, be-
cause, in the first place, if this were the cause 
the colors mistaken would not have been so 
constantly green and blue. And, secondly, 
this differs radically from results of experi-
ments made upon children of parents who 
have a well-defined perception of blue and 
green. Narx Lobsien in a series of eqe r i -
ments upon German school children observed 
that the three fundamental colors, Rot, Gelb 
und Blau, were almost accurately handled. 
Of these blue was more accurately handled 
than yellow. " Nach nleinen Untersuchungen 
steht am hiichsten in der TVertung da das Rot. 
Es wurde auf allen Alterstufen imnier richtig 
aufgefasst und benannt ; ihm fast gleich, nur 
auf der fiinften Stufe findet sich eine kleine 
Unterschwankung, ist das Blau, dann folgen 
3 Gelb, 4 Griin, wahrend Orange, Violette, 
Indigo unverhiiltnissn~iissig ungiinstig da-
stehen." 

I t  has also been explained that primitive 
men have no words for green and blue because 
they have no interest in these colors. Rivers 
found that the Paupan nanle for red was the 
modified term used to designate the female 
parrot Eclectus polychlorus. On the island of 
Leyte there is a dark blue snake with a yellow 
head which the natives fear greatly because 
of its poisonous fangs. If  so inoffensive an 
animal as a parrot could have attracted the 
early Paupans and given then1 their name for 
red, one marvels that the early Visayans were 
not attracted by this snake to blue. I have 
no doubt that other instances could be found 
in which green and blue were strilringly pre- 
sented, so that the pre-Spanish Visayans 
would have taken notice of them if they had 
seen these colors as such. 

These observations, therefore, lend weight 
to the theory that the eye, in its evolution as 
a color-sensing organ, saw a t  first only the 
colors at  the red end of the spectrum; and 
seem to show that the Visayans, at  least at 
the time when they were discovered by the 

2f le i t sch . f .  Psych. un4 Pl~gs. ,etc., Rd. XXXqN., 
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Spanish, were still i n  the stage when red and December 27, 28 and 29, i n  Ottawa City, the 

yellow were the  only colors clearly p e r c e i ~ e d . ~  Canadian capital. T h e  circular of informa-
WILLIAMA. KEPNUR. 

UNIVEHSI'I~YVIRGINIA.OF 

1'BE A'-4 7'1ONAT1 ACADEM P OF RGZENGES. 

THE academy held its autumn meeting a t  
the Sheffield Scientific School of Yale Uni-
versity, on November 14 and 15. T h e  scien- 
tific program was as  follows : 
' JOIIN TROWBRIDGE: moven~ents of 'Slow elec-
trical discharges.' 

E. R. WILSON: 'Sex-determination and the 
chromosomes.' 

Id. 13. &IFXDEL:' Studies on the chemical physiol- 
ogy of development and growth.' (Introduced by 
It. H. Chittenden.) 

W. M. DAVIS:' Tl~e Dwyka, glacial conglomerate 
of South Africa.' (Illustrated by lantern slides.) 

13. B. ROI.TWOOD: 'The disintegration products 
of thorium as indicated by the proportions of lead 
and helium in minerals.' (Introduced by H. L. 
Wells.) 

A. I[AI,L:' Itelation of the true anomalies in a 
parabola and a very eccentric ellipse having the 
same perillelion distance.' 

S. L. ~'ENI~IET~I):' On a new mineral from Borax 
Lalte, California.' 
F. E. B ~ a c n :  'On errors of excentricity and 

collimatioii in the human eye.' (Introduced by 
C. S. Ifastings.) 

C. S. ~'EIRCE: 'The relation of betweenness and 
Royce's 0-collections.' 

L. P. WIIEELER: 'Some problems in metallic 
reflection.' (Introduced by C. S. Hastings.) 

FRANZBOAS: ' On Pearson's formulas of skew 
distribution of variates.' 

A. A c a s s l ~ :' On the variation in the spines of 
sea urchins.' 

lT7. H. BREWER:'Further observations on sedi- 
mentation.' 
R.A. BUMSTEAD: 'The enect of Riintgen rays 

on certain metals.' (Introduced by C. S. JIast- 
ings.) 

THE GEOLOGICAL ROGIETP OF AlVERICA. 

'I'IIEeighteenth annual meeting of t h e  Geo- 
ldgical Society of Atnerica will be held on 

31am indebted to Professor R. 8. Woodworth, 
of Columbia University, for valuable suggestions 
ad& teferences to IitePatur~. He1'i$ not, however, 
responsible for the conclusions advobated. 

tion issued by Secretary Fairchild gives the  
details of arrangements for  the rneeting there, 
and facilities regarding customs as  well as 
railway and hotel accornrnodation usually 
given to the  fellows of the society. 

Ottawa is easily reached from all railway 
centers and is one of the  most progressive 
cities of the Dominion, being the  seat of gov- 
ernment and  the headquarters of the  Geological 
Survey Department. This  official survey, 
which began in 1842, has continued its opera- 
tions uninterruptedly and there is  now at-
tached to the department a Museum of Geol- 
ogy, for  petrog&hy, general geology and his- 
torical geology, as well as for  paleontology. 
Type specimens of Canadian fossils, described 
by Billings, by Whiteaves, S i r  William Daw- 
son, by Rupert Jones and by various other well- 
known authors, are  deposited in the collections 
and can  be seen t o  advantage. 

A large attendance is  expected a t  this meet- 
ing, rnaiiy having already signified their in-
tention of being present. A local committee 
has charge of the dctails of thc meeting, and 
the evening sessions promise to  be of a n  inter- 
esting nature. The annual  dinner of the 
society will be followed by a reception a t  which 
the  governor general will be present. The  
Russell House will be the headquarters. Rates 
are  very reasona'r)le, and every comfort will 'r~e 
provided for  the guests attending the  meeting. 
A11 parcels serving to illustrate papers to be 
presented a t  the meeting will be admitted 
free of duty by the  commissioner of customs if  
addressed to Dr. IT. M. Ami, I-Eeadquarters of 
the Geological Society of America, Russell 
ITouse, Ottawa, Canada. 

T h e  society met a t  Ottawa i n  1802 under 
t h e  presidency of Professor B. K. Emerson. 
This year Professor IZaphael Pumpelly is the 
president. 

THE ROYAL ROGIETY'S MEDALS. 

THEfollowing is a list of those to  whom the 
Royal Society has this year awarded medals: 
' The "%pley medal top Professor Drnitri  
Ivanovitch MendelGef, of St. Petemburg, for  


