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SCIENCE. 

is 24+ pounds, its greatest length is 27 inches, its thickness (in 
direction of the ortho axis), is 4 inches, and its breadth (at right 
angles to the ortho axis) is six inches. 

The angles of the crystal were taken with the hand gonio- 
meter. The most noticeable fact is that the unit prism of 
I l l 0  30' occurs only on a curious prismatic extension, composed 
of t h ~ s  prism and a clino prism (4701, which pierces the pyramidal 
plane 111 and extends upward about one inch t o  the basal plane 
commot~to this and the rest of the crystal as shown in the figure. 
The prism which occurs on the rest of the crystal has an angle of 

procedure gave her the most intense gratification, and the affair 
bec&me her most pleasant daily occupation. After each sitting 
she was given a reward of some kind. 

The accompanying tables give the results, both for color and 
distance, of 217 experiments. Of these 111were with five colors 
and 106 with ordinary newspaper (chosen as a relatively neutral 
object, which would have no color value and no association to 
the infant). In  the tables R stands for "refusal " (to reach out 
for the object), A for 'Lacceptance" (and effort), N f o r  the entire 
number of experiments with each color respectively, and n for the 
entire number with all the colors a t  each distance respectively. 

So 4 = the proportion of responses or efforts for any color, and 
N 

!!= the proportion of refusals for each distance. 
n 

Table 1. 

Distance, 1 1i n c h e s  9 10 11 12 13 14 I5 Totals. 1-


approximately 79°,cor~ esponding to the clino prism i-a (470), and 
all its faces are striated \ertically while those of the unit prism 
are smooth. 

The other occurring forms are 1-1 (010),-1 (I l l ) ,  &-E (7031, and 0 
(001). The cleavages parallel to (010), (701)and ( i l l )  were visi- 
ble in  the break a t  the lower end. 

At least six phantom terminations can be seen apparently 
parallel to (001) and (703). 

DISTANCE AND COLOR PERCEPTION BY INFANTS. 

BT J. NARK BALDWIN, PRINCETON, N. J. 

1UNDERTOOK at  the beginning of my child H's 9th month to 
experiment with her with a view to arriving a t  the exact state ~ ) f  
her color perception, employing the new method which I de-
scribed and compared with other methods in  a recent paper in 
this journal.' The method consisted in this instmce in giving 
the infant a comfortable sitting posture, kept constant by a band 
passing around her chest and fastened securely to the back of her 
chair. Her arms were left bare and quite free in their move- 
ments. Pieces of paper of different colors were exposed before 
her, a t  varying distances, front, right, and left. This was regu- 
lated by a frame-work, consisting of a horizontal graded (in 
inches) rod, projecting from the back of the chair a t  a level with 
her shoulder and parallel with her arm when extended straight 
forward, and carrying on it another rod, also graded in inches, a t  
right-angles to the first. This second rod was thus a horizontal 
line directly in front of the child, parallel with a line connecting 
her two shoulders, and so equally distant for both hands. This 
second rod was made to slide upon the first, so as to be adjusted 
a t  any desirable distance from the child. On this second rod the 
colors, etc., were placed in succession, the object being to excite 
the child to reach for the color. 

So far from being distasteful to the infant, I found that with 
pleasant suggestions thrown about the experiments, the whole 

1 Science, April 21, 1893. 

R . A . R .  A . R . A . R . A  R. A.1R.A. 

Blue. 0 - 1  0 - 4  0 - 5  11-8 12-4 , I - 6  I 3 - 1  7 - 2 3 - 3 0
I I 

Red. 0 - 1  0 - 3  12-2 11-4 1-7 , I - 7  5 - 1  110-35-35  

While. 0 - 0  0 - 0  0 - 0  0 - 1  0 - 5  1 - 1  3 - 0  4 - 7-11 

Green. 0 - 0  0 - 1  0 - 1  12-1 1 - 4  1 - 2  1 2 - 0  / 7 - 9 -16  

Brown. 10-1 0 - 2  2 - 1  13-2 0 - 3  ( 3 - 1  2 - 0  11 -10-21  
- -1 1 

Totals. 0 - 3  0 - 1 0 4 - 9  7 - 1 1 4 - 2 3 7 - 1 6 1 5 - 2  


Ratio 1 I------

0 ~ 3 3 %  3 9  .15 30% 8 8  


I I 

Tuble II. 

News-

paper. 


74-111 .67 

Ratio I 
-- -- -- - - p---.p--p --

Color.-The results are evident in the tables (i and II.), es- 

pecially the columns marked 6'Ratio A- "  and "Ratlo -I-?." The 
N "rz 

colors range themselves in the order of attractiveness, i.e., blue, 
red, white, green, and brown. The difference between blue 
and red is very slight compared to that between any other 
two. This confirms Binet as against Preyer (who pnts blue last), 
and also fails to confirnl Preyer in putting brown before red and 
green. Brown to my child -as tested in this way -seemed to he 
about as neutral as could well be. White, on the other hand, 
was more attractive than green. I am sorry that my list does 
not include yellow. The newspaper was, a t  reaching distance 
(9 to 10 inches) and a little more (up to 14 inches), as attractive 
as the average of the colors, and even as much so as the red ;but  
this is probably due to the fact that the newspaper experiments 
came after a good deal of practice in reaching at ter colors, and a 
more exact assoc~ation between the stimulus and its dislance. At 
15 inches and over, accordingly, the newspaper was refused in 
more than 92 per cent of the cases, while blue was refused at  
that distance in only 75 per cent, and red in 84 per cent. 

Distance.- In regard to the question of distance, the child per- 
sistently refused to reach for anything put 16 ~ilches or more 
away from her. At 15 inches she refused 91 per cent of all the 
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cases. 89 per cent of the cc~lor cases, and, as I have said, 92 per 
cent of the newspaper cases. At nearer distances T$e find the 
remarkable uniformity with which the safe-distance association 
works. .kt 14 inches only 14 per cent of all the cases were re- 
fused, and at  13 inches only about 8 per cent. The fact that 
there was a larger percentage of refusals a t  11and 12 inches than 
a t  13 and 14 inches is seen from the table (I.)to be due to the in- 
fluence of the brown, which was refused consistently when more 
than 10 inches away. The fact that there were no refusals to 
reach for anything exposed within reaching distance (10 inches) 
-other attractive objects being kept away -shows two things: 
(1) the rery tine estimation visually of the distance represented 
by the arm-length, thus emphasizing the element of muscular 
sensatior~ in the perception of distance generally. and (2) the 
great uniformity at  this age of the phenomenon of "sen~or i -
motor suggestion " upon whicll this method of child study is 
based. 

In  regard to the relative use of the two hands in these and 
other experiments,- this is a topic to which I wish to devote an- 
other paper, giving details upon which certain conclusions (an- 
nounced in an earlier note in this journal) are baeed.l 

LETTERS TO TEIE EDITOR. 
**. Correspondents are requested to be as brief as  possible. !The tarzter's nume 
i s  i n  all cases required as  proof of good fa i th .  

On request i r ~aduance, one hundred copies of the nwmber contai?zing his 
commu?~icaf ion7ciZl hefurnished free to  anu corresuondent. 

The e d i t o ~  will be glad to pt~blisli. riny queries consonant with the chai-actw 
of the journal. 

The  Convex Profile of Bad-Land Divides. 

USDERthis caption Professor W. 31. Davis, in Science, Oct. 28, 
1890, discusses the "missing factor'' in Gilbert's "Law of Di-
vides." and cul?cludes that it is ' - the  creeping of the surface 
soil." 

In  ml- class-roorn lectures, and in a paper forwarded four 
illonths ago to the secretary of the (:eological Society of America, 
but not >e t  published. I also hare attempted an explanation of 
this missing factor. I inention thiq lnerely for the truth of his- 
tory, not that I care much for the cledit of priority, or fear the 
charge of plagiarism when my explanation appears. Its indepen- 
dent orlgin will he self-evident, because I h a ~ eapproached the 
problem in a xery different nay .  

Both I'rofes.or Daviq and Mr. G~lbert seem inclined to regard 
bad-land forms as something apart from land-sculpture in general 
-something wiiich requires special explanation- while I hare 
cited general lams and deduced these forms from them. 31y 
paper i i  entitled *'Some Elements of Land-ScuJpture: Water 
Curves. \TTeather Curves, anti Structural Angles." Water curves 
are either horizontal, e.g., the serpentine course of a river, or 
vertical. The a e r t i c ~ l  water cur\ e of erosion is concave upwards, 
e.g., the nori-rsal gradient of z strcam excavating its channel in 
homogeneous mater~al  (I) c Fig. 3 ) ;  and the reitical xvater curve 
of deposition is convex npwarcl, e.g . a d6Dri.s fan, or a l lu r~a l  
cone. 

All weather curves are convex up\v:rrtl. Thii fundamental law 
of the =eather curl e I have deduced theoretically in two ways, 
and that it is eonfirnled by obserratiotl almost goes without say- 
ing. A n  angular structural block, A ,  Fig. 1, is rounded by 

FIG. 1 .  -	A ~tructural  block rounded by weathering. The  dotted line i s  the 
weather curve, convex upward. 

weathering. that is, its outline brcon~es a flowing curre, convex 
upward. like the dotted line in tlle figure, because the protruding 
angles are more exposed to attack, and at the same time the pro- 
ducts of disintegration are in a position to be quickly removed. 

1 See m y  article on "Suggestion inInfancy," Science, xvii., 1891, p. 113; also 
m y  L'Handbook o f  Psychology," Vol. IT., pp. 295' tT. 

2 Science. xvi., 1890, p. 2Z7. 

The complex to~ces  included under the general tern1 weathering 
have a double advantage at  a as compared with 71, because the 
attack comes from tw70 directions. Moreover, the removal of 
loosened particles. whether by falling raindrops, by winds, or by 
gravitation (one effect of which is creeping), proceeds many 
times faster a t  a than a t  b. By a similar but slightly modified 
process of reasoning, it may be shown that a sharp crest triangu- 
lar in cross-section would be rounded also by weathering (c.f. La 
No6 and Margarie, Les Formes du Terraines). 

Another method of deducing the upward convexity of weather 
curves is that whicli is based upon the law of slopes in relation to 
hardness. The harder the rock the steeper the slope, other things 
being equal. Let 1, 2, 3, and 4 (Fig. 2) denote strata n7hich grade 
regularly do\vnn7ard in hardness, No. 1 being hardest of 811. 
Then if the products of disintegration are at  once and completely 

FIG. 2. -Convex slope formed b y  the weathering of rocks which regularly 
increase in hardness downwards. 

removed, as, for inqtance. by a stream flowing at a ,  the hard 
rock, No. 1. will form a cliff ah,  while bc will be,less steep, cd 
still less steep. anti rEe very gentle. Each element:of the slope, 
e.g., hc, is a straight line In cross-section, but theygeneral effect is 
that of a curve; and if the beds mere very thin it would pass from 
a broken line to a true flowing curve, convex upward. Kow we 
may conceive tile series 1. 2, 3, 4 to have been originally homo- 
geneous, and that weathering has softened the upper members. 
In that case the do~vnmarcl gradation in hardness would be by in- 
finitrssirnal lamii~,ce, and the resultant slope a typical weather 
curve. 

Ordinarily, the convsx~ty does not exteud to the bottom. be- 
cause tile weather curse is there replaced by the vertical water 
curve of erosion. This combination of weather and water curves 
modifying structural blocks yields the form shown in Fig. 3, the 

!-rc,. 3 - ('rosj-section of  any ordinary ridge or hlll. 

most t,ypical. as it is :%Lao tile Inost familiar ancl universal of earth- 
forms. The upper ]i:trt, clh, of each slope is a weather curve, 
convex up~varti, ancl tilt' loL\-er part, hc, is a water curve, concave 
upwarcl. Bad-lan*l divides are exrellent examples of the gen- 
erz~l law, instead t ) f  k i n g  exceptions to it. The convex profile of 
the buul~nit wl~icii puzzled Gilbert is simply the familiar and 
olllnipreatnt \rrstlrer carrr .  The only thing exceptional about 
it in the bad-lm~~is curvature.is its narrowness and sharpness of 
That tic,pentls cl~ietl: U ~ J O ~ Ithe early stage of the hare-levelling in 
thoye regions. :I; I i1:tvc shown in 1 x 1 ~forthcoming paper. 

Creeping is ;I 1r;r1 Sactor in the rounding of divides, but is only 
one ptla'e of the rcc.imdary process of transportation. Disinte-
gration is the 1)rimary process. And in the subsequent movement 
of loosened particle?, falling raindrops, gusts of rain driven aslant 
by winds. tile wintls t.bc.nlselves, the rolling and tumbling effects 
of gravitation as distinguished from tlle slow process of creeping 
-all these arr  nctirc? and efficient agents of renloval. Their 
cornhined effects overshadow the results of creeping: especially 
on the hare, mha~p ritlgrs of the bad-lands. The clays are com- 
pact and firnlly adllerent. It is on gentle and turf-bound slopes 
that the s lo~v process of creeping is relatively most effective. 

Nor <lo I ag-rec that the weather curve on the summit of bad-
land ridges would be obliterated if the rainfall should increme. 
The effect of falling raindrops belongs to  the category of weather- 
ing, and produces convex curves. I t  is only when the fallen 
drops gather iuto rills and begin to pozc that the concave water 
curve of ero>ir,lr begins to forrn. Hence increas~d rainfall would 


