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frontal convolution. A paper by Dr. John 
Punton follows, treating of mysophobia, with 
a report of a case, and emphasizing the close 
relation which exists between the so-called 
neurasthenias and insanity. Dr. Theodore 
A. EToch's paper on acute anterior polio-
myelitis, begun in the previous number, is 
concluded, with an exhaustive bibliography, 
and Dr. William W. Graves contributes a 
short paper on anesthesia associated with 
hyperalgesia sharply confined to the areola-
nipple area of both breasts, which his experi- 
ence leads him to consider as a pathognomic 
and practically constant stigma in hysteria. 

WE learn from the British Medical Journal 
that the publication of a quarterly periodical, 
to be called the Journal of 2'ropical Velerinary 
Bcience, has been undertaken by Messrs. H. T. 
Pease, principal of Lahore Veterinary College ; 
F. S. 11.Baldry, professor of sanitary science, 
Punjab Veterinary College, and It. E. Mont-
gomery, assistant imperial bacteriologist, Im- 
perial Bacteriological Laboratory, Muktesar, 
I T .  P. Each number will, as far as possible, 
consist of original articles of scientific inter- 
est, with rcviews and cstracts from current 
literature. Nothing of a personal or political 
nature will appear in the journal. Amongst 
the subjects to be dealt with in the forth-
coming numbers, for which arrangements have 
already bcen made, will be a series of articles 
on the anatomy, physiology, and pathological 
conditions of the camd and the elephant; the 
intestinal and other parasites of animals; the 
biting flies and the ticks of Trldia, togethcr 
with their importance in the transmission of 
disease. The first number will appear on 
January 1, 19011. The publishers are Messrs. 
Thacker, Spink and Co., Calcutta. 

DISCC;SASION AND COICI<WSPOA7DENCP~. 

CYANIDE O F  POTASSIU&f. 

TO THE EDITOI~SCIENCE:OF Recently when 
a t  Minas Prietas, Sonora, a t  thc cyanide plant 
of Charles Butters, Limited, I observed in one 
of the settling tanks which was nearly full 
of plilverized ore, known metallurgically as 
'slime,' that the surface of this material, 
which was saturated with and covered by a 

solution of cyanide of potassium, was pitted 
by holes and marked by trails, which I as-
sumed to belong to some small invertebrate. 
That they were of organic origin seemed too 
obvious t o  be worthy of question. 

There was no opportunity for me to wait 
until the solution was drawn down sufficiently 
to permit of a careful examination of the 
surface of the pulverized material, so it re-
mains for some future observer to determine 
the identity of the form which produced the 
markings. 

The observation is communicated to you in 
the hope that i t  may invoke a communication 
of similar observations on the part of others. 
What seemed remarkable to the writer was 
that any form of animal life could exist in a 
solution of cyanide of potassium. 

F. J. 11. MERRILL. 

SP$:ClAL BRTTCIJWS. 

THE PARACHUTE EFFECT O F  THISTLE-DOWN. 

TIIE importance of the down of the Canada 
thistle (Carduus urvensis) for seed distribu- 
tion is a matter of common knowledge, but i t  
may not be quite so well lmown just how this 
is accomplished from a mechanical point of 
view. 

When the head of the Canada thistle is 
mature and the day dry (moisture closes up 
the head even though mature), the scales of 
the involucre spread and expose the fluffy 
mass to the air. At this time the achenes 
may be detached from the receptacle by the 
slightest force, permitting thcm to float awny 
attached to the down. This closing of the 
head is brought about by the uncqual turges- 
ccnce of the cells in thc bracts of the involucre. 

The down which grows on the reccptacle- 
riot on the achenes-serves the function of 
helping to keep water from entering the head, 
thus permitting the achcnes to become thor- 
oughly dry, though the weather may bc clamp 
a t  the time. 1)ampness tends to hold the 
achcncs fast to the receptacle, antl this tentls, 
in some measure, to tlefcat the purpose of the 
down, because i t  rrlay becomc detached from 
the acl-~cne and float away without its precious 
burdex.rr. Both the csalyx-tlowii and thc rerrp- 
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tacle-down arc of such a nature that water 
will not adhere to-them. This is because the 
surface has a stronger attraction for air than 
for water, owing to the fact that the surface 
is coated with a substance of an oily nature. 
Alcohol removes this substance. 

1:rc:. I .  f. thc fruit  (nclicnc) ; 1;: collar round 
thc sli111111it of tlic aclienc, inside tlie cdgc of which 
tlre p : ~ ~ p u s  hairs arc  supportcd, a t  the bast for a 
t1ist:~ncc of about .25 mm., forming a ring; h, 
thc hair;  I L ~ , the  hairlet; c, tlie basc of thc 
withercd corolla; s, rcnlairis of the style brolccn 
1 I . ( ' r l ~ c  siylc and corolla ~ i s ~ ~ a l l ypersist 
until thc  ;~cl~clno brcaks fro~ri thc pappus.) Thc 
di:tgrar~i to  tlrc? right is  a n  im;~ginary vcrtic:rl 
scction. The dralvirig to  thc Icft is  a view of an  
;~chc.ne aficr thc down l ~ a s  bccn detached. ' Thc 
hairs when dry  are  a t  a n  anglc of about 4 5 O  to  
tlie rcr!ic;~l. The liairlcts a rc  a t  a n  anglc of 
a h o ~ ~ t  thc  of hair. the4s0 to  axis tlic I-lence 
hairlcts rr~nke an anglc of about 90" to  tach othcr, 
so t ha t  a t  \x,hatevcr nnglc thcy be plnccd, tlic re-
sultant efi'rct can not be Icss thnrl t ha t  of 44". It 
will he no6iccd tha t  thc collar I;, I~cing slightly 
srn;~llcr a t  tlie cxtrcinc cdge, clmnps romld tlie 
base of the ring of hairs. This is  the inore cn'cct- 
ive 11ec;~lisc the ring of pnppns is  slightly larger 
a t  i ts  lower edge, linking thc collar ac t  likc a 
xvcdgc. This is indicated in tlic diagraim to  tlic 
right. 

From the nature and the position of the 
receptacle-down, i t  may once have served the 
function of moving the whole head by the aid 
of the wind; so that the suggestion is here 
offered that the achenc-down is a later dcvcl- 
opmcnt from the point of view of evolution. 

When the down, with its attachcd achene, 
is exposed to dry air for a few days, the con- 
tracting end of the achcne causes i t  to rupture 
from the collar of the calyx-down, and thus a 
separation takes place eventually. This, of 
course, is an advantage, becausc the seed may 
thus reach a suitable place in the soil for 
germination. If  the pappus remained at-
tachctl, the chances for germination would be 
greatly diminished, because the down would 
then be but a hindrance by holding the achene 
above the soil. I n  many cases, thcrcforc, the 
thistle-donn seen floating in the air has no 
achcne attached; antl this separation wo111d 
likely take place while floating in the air, 
becausc of the favorable contlitions there for 
drying out. 

A minute examination was made of several 
heads of thistle-down with a view to ascertain 
to what extent the down was adapted to the 
air conditions. I n  the heads there are from 
95 to 120 achenes; or an average of about 
108 per head; and there is an average of 80 
hairs to one achene-cluster, and 110 hairlets 
on cach hair. These hairlets are .005 mm. in 
diameter and 2 nlm. long (approximatel)). 
The surface area of each hairlct would be 
.rr X .005 X 2 ; and of all the hairlets in cach 
llcad: n. X .005 X 2 X 80 X 108 sq. mm. The 
hairs being each .00 mm. in diameter, and 23 
mm. long, the surface area for the whole head 
would be: 

The cells composing the pappus are filled 
with air when the achenes are mature, and 
this adds to the buoyant), but the inside sur- 
face is not here compnted because i t  has 
nothing to do directly with the surface at- 
traction of the pappus for the air of the 
atmosphere. 

The total external surface area, therefore, 
would be : 
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?r X .005 X 2 x 110 x 80 x 1084-
?r X .06 X 23 X 80 X 108 

=67,342.6 scjuale ~ I I I I I .  

=673.426 squaxe cm. 

I 


FIG. 2. Thc diagram to tlie left, qho~vs a hair- 
Ict, single cell, cavity filled with air. Thc other 
diagram is an optical loiigitudiiial sc>ction through 
tlrc diameter of a hair, showing the long, narrow, 
thin-walled cells. Tliesc are filled with air. nz, 

cross wall; ht ,  hairlet; a, narrowing duc to the 
e~tcnded cell 7~1. This illustrates thc chief nieans 
of txpcliiig of tlie hair, i t  being snlallcr :it this 
poiiiL by tlic size of the Iiairl?L. 

Now, if this down-substance be considered 
as a flat lamina, i t  would have an area of one 
half of 673.426 sq. crn., because the lamina 
has two sides; and, as the lamina would be so 
exceedingly thin, the other surfaces niay be 
neglected. Now, if t represent the thickness 
in centimeters, a the area in sq. em., and s the 
specific gravity of cellulose, 

then als =wright in grams, 

but, by actual experiment, the weight of all 

the downs (excluding aehenes) in a hca; is 
.0561 grams, 

therefore at7 =,0561 
.US61--

11 9 

t l~e  tltickness US tlte lamina iir ern. LI woulcl, 
Ihereforc, rcqr*i re over 26,000 of such Iair~ins 
to produce a thickness of one ern. 

FIG. 3. Illustrates the pnracltute action of t lte 
laniin:~,nbdc when it is horizontal and, tliclciorr, 
capablc of producing ~ t s  grcate5t eflort. In the 
calcu1,~iion t(.=1.50 1,s. 

111 the Standard Dictionary there are ahout 
2,300 pages, having a total thickness of 11cnl., 
something over 200 pages to the centimeter. 
r \Illerefore, to express in a striking manuer, 
it may be said that i t  would tnlre about 150 
of such lamina: to lriakc the thiclrness of olle 
leaf of the paper just mentioned. 

The weight of the achenes theinselvcs-cx- 
eluding the down-in a head, are approxi-
mately .I08 gram; so that, for cnch gram 
weight of achcnes, tllcre is a surface area of 
6,236.42 squarc centirncters. 

The specific gravity of cellulose in Swedish 
filter paper is 1.13 very approsimately. 
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The adaption of thistle-down to floating in 
thc air is seen at once to be quite remarkable. 

Thc down acts as a parachute to carry the 
seed, and a calculation will set forth how 
great this force may be. I t  will be considered 
that thc lamina rcfcrred to is placed horizon- 
tally and the achene attached. The rate at 
which the achene (with the down attached) 
will fall in still air is as explained in the 
solution given below : 

I n  the formula P =-.004V2X,2P stands for 
the pressure in pounds per square foot, V the 
velocity in miles per hour, and X the number 
of square feet. 

The downs and the achenes in a head weigh 

and the surface area of one side of the lamina 
is 326.713 square centimeters; but one gram 
= .0022046 pound, and onc sq. cm.=.155 
sq. in., therefore, 

326.713 X 155
. 0 0 2 2 0 4 6 X . 1 6 1 1 = O 0 4 V ~ X  - - - -

144 

From this i t  may be seen that a thistle-down 
starting from an elevation of 20 feet, would 
take 20/1848 hours to fall; and if we suppose 
the wind to be blowing a t  20 miles per hour, 
the achene would be carried a distance of .21 
mile, i. e., about one fifth of a mile. I n  this 
calculation, all cross currents and changes of 
air are neglected. 

I n  this parachute calculation, the lamina is 
supposed to be horizontal. This condition 
would necessarily give the maximum of the 
parachute effect. Now, if this be represented 
'by E, the minimum effort could not be less 
than I/-\/2 E, because of the configuration of 
the parts of the thistle-down. 

Another illustration might possibly bring 
out more prominently the parachute effect: 
I f  a weight of 150 pounds be attached to the 
down in such a way that they will act with 
the rnaxirnum effect; and i t  be required to 
ascertain how many would be required to 
'parachute' that weight so that it would fall 

"Cent's 'Mcchanical Engineering,' poclrct cdi- 
tion, p. 492. This is the value givcn by Smea- 
ton, 1759, but others have .gircn it as low as 
P =.00297'28. 

at the rate of five miles per hour, the equation 
would be 

150 =.004 X 5 X 5 X 8, 
theref ore, 

8=1,500 square feet; 

but the down-lamina is, for a whole head of 
108 achenes, 326.713 sq. cm., or .3624 sq. ft., 
therefore i t  would require 

'1500-- Io8=447,019 downs. 
.36244 

In all these calculations, neither the vis-
cosity of the air nor its capillary (surface) 
attraction is taken into account, though the 

FIG.4. The plane abdc is a t  an unglc of 45". 
The horizontal cross-section of the mass of air 
displaced in the descent of the plane, in this posi- 
tion, would be thc area of abdc divided by the 
square root of 2. From the configuration of the 
parts of the down, this ~vould give the minimum 
cff'cct. (Sce Pig. 1.) 

latter is very considerable, as rrlay be seen 
from the fact that small (microscopic) par-
ticles of sand, iron and the like, float, and 
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fall very slowly in the air. Theoretically, a 
small spherical body should fall at  the same 
rate as a large spherical body of the same 
composition; but i t  does not, and this may 
easily be demonstrated by throwing a shovelful 
of coal composed of pellets of various sizes- 
some as fine as dust-into the air at  a height 
of even six or eight feet. The very finest dust 
floats for some time in the air, and the largest 
~ ~ e l l c t s  I t  is indeed reach the ground first. 
due to this surface attraction that small 
bodies like pollen grains, fungus spores and 
the lilre, are capable of being transported 
through the air over such great distances. 

J. 13. DANDENO. 
,\GR~cUS,TLIRAT, ~'~1.1,l~ IGAN,GE, ~ ~ I C I I  


April 3, 1905. 


TI112 \VETGIIT 0 1 V T I T i :  BRONTO'AURlIS. 

AT the request of Professor 11. F. Osborn 
the writer tlndrrtooli to makc an estimate of 
the probable weight in tho flesh of a n r o n t o -

saiLrlta c tc .c ls l~a.  'I'he nrounted slioleton in the 
American Nuscum is 66 feet 7 inches long, 
and from this a very carefully studied model 
or restoration was made by Mr. Charles 12. 
1Znigl1t, ~vho also rnadc use of Dr. W. D. Mat-
thexv's studies upon the probable size and ar- 
rangement of the muscles in this animal. The 
blieleton was mounted after the prolonged 
study and discussion of a number of spccial- 
ists; its contours are striliingly lifelike, and 
Mr. Knight's long trainin? well qualified him 
to infer the external contours of an animal 
from its internal frarneworlr. Hcnce the 
rrloclcl sho~rltl correspond fairly well with the 
animal itself. 

From the model, a number of plaster casts 
were mndc, and one of thesc was usetl in the 
following determination. The model was con- 
stnictetl as nearly as possible to the exact 
scale of one sixteenth natural size, hence the 
cubic content5 of thc model multiplied by the 
cube of 16 (4096) sholild intlicate the probable 
volurrle of water which would be displaced by 
the animal in the Hcsh. One of the casts was 
cut into six pieces of convenient size, which 
were then made water-tight by a double coat- 
ing of shellac. Professor William liallock 
very liintlly consented to determine accurately 

the cubic contents of these pieces in one of the 
physical laboratories a t  Columbia University. 

The weight of the cast in air rrlinus its 
weight in water would equal the weight of an  
equal volume of water. This differential 
weight was determined in g-rams. As a 
gram is the weight of a cubic centimeter 
of water the weight of the water displaced gave 
directly the cubic contents of the model. Pro-
fessor Hallocli found the weight of the water 
displaced to be 7,595 grams (about .27 cubic 
feet), or say 7.6 kilograms. ITence the animal 
itself wo111d displace 7,595 X (16)' =31,129,-
600 c.c. or 31.13 rrlctric tons. Converting this 
into tons, we have 31.13 )< 2,200 +2,000 = 
32.24, or say 34: tons, as the estimated wcight 
of the water displaced by the animal. Errt 
as the animal was probably slightly heavier 
than tho water displaced, in order to enable i t  
to walk on the bottom along the shore of lalies 
and rivers, we may add about tcn per cent. 
to 342 tons, securing as a final estimate 08 
tons. , 

This result accords very well with Mr. F. A. 
Tacas's careful estiittate of the weight of a 
75-foot sulphur bottom whale, an animal of 
rrnlch greater bulk than the B r o n t o s a u r ~ w .  

This weighed about 63 tons, and in conversa- 
tion with the writer Mr. 1,ucas expressed the 
opinion that the Brontosaur r rs  did not weigh 
'inuch more than half as much.' This opinion 
seems justified by the estimate given above. 

W. K. GREGORY. 
AMT~RICAR OF' HISTORY,~\ /~USELTM NATURAT, 


K,:w Yoxrr, 

Scpten~hcr30, 1005. 


OF the several conferences of the installa- 
tion week a t  Champaign-Tirbana, the one an- 
nounced as a conference of trustees to con-
5ider methods of administration buildcd larger 
and possibly better than i t  knew. Tt includetl 
not alone the problems of the contluct of the 
business machinery of these great corporations, 
but raised the funtl:rrnental issues in regard to 
r a i s o n  d 'd t re  of boards antl presidents, and 
administrative means and measures. And it 
raised the most pertinent query as to the 


