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R, W. SHUFELDT. Vol. 111. Whetstones a~zd  the ,Vovctcz*lites qf r l i . 1cc r i i s . r~ .  By
Takorna,  11. C., hug. 13. 

The  Color of the  Blood in Man. 

H.%vrn-cirecently examine11 a larg:~ numhrr of sprcimerts of hu- 
man blood from persons of different ages raaglng fronr four to 
~c>rc.niy-sixgears, sorne bring those in robust health. others 
being tubercnlous, I Ivan stl.uck with the great ditrerence in the 
shade of color presentecl, some being of a very rich tint, others 
very piale. '!'lie richest color was in the blood of a girl twenty- 
six years of agP, a gradna.te of Vassar College, who had the 
higl~esi; ant~liropometric measurement for respiratory capacity in 
a class of about 500 girls. Her heall11 was excellent, and she con- 
sumed rat l~er  nlore flesh-food than is usual. The next highest 
tint nlis found in the blood of a woman about seventy years old, 
with a somewhat unusual chest measurement, having also excel- 
lent respiratory ca1)acity anil being in fine health. This woman, 
on the cont,rary, does r o t  eat flesh at  all. I expecled in  her case 
to fincl a rnore than ordinary nurnber of whito hlood corpuscles; 
hnt there were far less than usual, it being d i ~ c u l t  to find them, 
they were so few. The palest bloocl was from a chlorotic Irish 
servant-girl of twenty-Eve years, and in a tuberculous boy of 
four. There was not; m~lcll perceptible clifference in their cases. 
The girl had naturally good respiratory power, hut she had les- 
sened i t  by tight clothing and an almost constant in-door life for a 
long time, After spending a month at  the seaside, I examined 
her blood again, ancl found the tint somewhat deeper than before. 
;Is we Iinom, tlte color of the blood is cause(1 by the 11a.moglobin 
in the red blood corpuscles, anrl if this is greater when the rcspira- 
tory capacity is greatest, [nay not the color of the blood be height- 
ened by enlarging the chest and increasing the lung-pon7er'l 
From sonie observations I have made I believe it can. . 

L. S. GRISWOLD. Little Roclr, Arkansas. 

THE history of the rise and progress of gcology in the United 
States remains lo he written. It  dates back to early in  the cell- 
tury; for in 1807 McClure published a paper containing geologi- 
cal observations. ;Ilitchell. Eaton, Dewey, Si l l im~u,  :inti host; 
of others followed one another in rapid succession. Nor mere the 
observations of private individuals all that appeared in the early 
decades, for in 1823 Olmstail published a report on t h e  geokgy 
of North Carolina, as one result of a regularly organizeti State 
survey, while I-Iitchcock in 1831 reporled upon the geology ( i f  

Massachusetts. Between that date and 1840 State surveys had 
been organized and reports had been published in Maine, Connec- 
ticut, New Yorlr, New Jersey, Penarplvania, Delaware, B1ar.s- 
land, Virginia, Georgia, Tenuessee, Kentucky, Ohio, 1ndi:tria. 
and Michigan. The general government. too, had sent expetli-
tions to the north-west, Schoolcraft reporting upon (he Micl~igan 
region as early as 1820. It  is true that many of the St,atc surveys 
ceased after the issuance of a few documrnts, hut thcir cxistence 
even for a brief period was evidence of the belief in  their valne. 
Some of tlse States organized second surveys at  a later date ant1 
published nun~erous volumes, among which New Jersey, Pelin- 
sylvania, Ohio, and ICentuclry are especially to be noted. The 
survey of New York has been continued from 1837 until the 
present time. 

In those olden times the State survey reports mere gener:11; ob- 
servations were nlnde over an extended area; profuse details 
were given of township or county geology; but no on,: subjecb 
was treated in an exhaustive manner. The result was that, w h e ~ ~  
ten or a dozen or more volumes had been published, i t  skill re- 
mained to collate and epitonlize the information. For the Stnlet: 
of New York, Pennsylvania,' Kentucky, Ohio, Illinois and others 
this has never been done, arid the numerous voluales of tl~ese sllr- 

31. L. HOLBROOK. 
Sow York, hug. 16. 

W a r r , ~ ;\va,lking ovc: 

Snake Eats Snake. 


a clry mesa, ycsterclay, I noticed a snlall 

snalie slowly cran.ling to tile shelter of a mesquib bush. On 
capturing it, I found it to be of a very dark olive-green color, in 
l:~r;e, square pattern, the lines between the plaids being of lighter 
green ; underneath, white, with very dark-green blotches. Its 
ll~ai1\V:IS very dark green. and rather small; i t  had small fangs. 
Tkle length of the snake n7as nineteen inches. Noticing that the 
Ijotiy seernet1 much distended, 1 opened it, and found, nicely 
l~ackcdaway inside, the body of a n  ordinary, brown, striped "graPs 
snake," as we call them here, twenty-two inches long. This green 
snalre rnay he a, nen- species of snake-eating serpent. The grass 
snalre is very \wit't, and I am puzzled to know how the green 
sn:tke caught i t ;  it was swallowed head-first. 

C. W. KEYPTON. 
Oro Blunco, Arizona, Aug. 8. 

Cleistogamy in the  Pansy. 

AIR. DARWIN,in "Fornls of Flowe~.s," notes that, thong11 cleis- 
togamy is the rule in the genus Viola, tlse pansy, Viola tricolo?., 
has not been known to exhibit it, though it does sometimes pro- 
rh~ce very small and closed self-fertilizing flowers, which .ivould 
critically l)e termed cloistogainic: if sorne portions of the floral 
organs were to abort. In  our country this condition may n ~ o r e  
rcy:.\diiy occnr than in the Old Wo~ld.  111 many localities the pansy 
l~xs hecon~e partially wild and cleistogamy may be loolred for. 
RIr. Cl~allrley Pahncr has sent me some specimens in fruit. found 
mild in some place in New Jersey, which are certainly in one or 
the other condition noted by 3Ir. Darwin. They appear to he 
truly cleistogarnic, but mere too far advanced to determine with 
accuracy. T ~ o a r ~ sMEEFIAN. 

Cermantown, Pa. 

veys are masses of details with full and comprehensive accounts 
of scarcely a single sub,ject. Dr. Branner., a,s the Xtatc Geologist of 
Arkansas, has seen tit to change this nncient order of things, arul 
as a result in his annual rel~orts me have volunles describing thc  
Jlesozoic geology, the gold and silver fields, and the coal of tlr? 
State, .as well as exhaustive volumes on IVIanganese and the Kov- 
aculites. The first geological survey of Arlranqas publisbecl t u  (3 

reports, in 1839 and 1860. The bcginning of tlie war put a ,fli>p 
to the work, however, and it was not until 1888 that any furtlicr 
work in the State was published. The revolt for t h a ~  year, :tud 

those for 1889 and 1890, of which the volume ~uirler leview 1s thc 
third, contain ruuch information valnable alike to the State iwc i  to 
the world at large. 

W h ~ t t i n g ,or sharpening. is one of the ancient arts. That it 
was practised hy early civilized man is evidenced by the existence 
in the Sanscrit of the word gn, meaning to sharpen or whet. 
From this comes the Latin cos. a whetstone, hone or Alnt-stone, 
and hence cotaria, a whetstone quarry, Coticulu, meaning a 
small touch-stone, is also a derivative, and from this comes t l ~ e  
French coticule, meaning a whetstone of a fine quality. Arovacu--
lit? comes from ~touaculu, a sharp knife or razor, and this in turn 
is derived from the Latin vzovarc, to renew or to rnalre fresh. 

Many writers from Pliny clown discuqs whetstones or hones for 
sharpening tools. Linnzus used the word nocaculcc in his tinlc, 
and it was seemingly anglicized by Richawd Kirman into ~zouuczc- 
lite in 1784. Mr. Grisrvold believes, although all mineralogists do 
nct agree with that it  is practicable " to revive the word as 
a scientiIic term, in its original sense, to denote a fine-grained. 
gritty, homogcncous, and highly siliceous roclr, translucent on 
lhin edges, and I~aving rt conchoidal or sub-conchoiilal fracture. 
If this definition is ~ t~r ic t ly  adhered to, no confusion \\>ill aris:: 
from the use of the word in commerce" (1). 18). 

The knowledge of whetstones in Anlerica dates froin 1818, 
when they were mentioned by Bringier as occurring in Arlransas. 

r e ~ ~ h f ~ ~ ~ ~ p " e , " , . e ~ ~ l e yis now engaged On th's andVo'. I. Of his 

a For sxamvle. G .  P. Merrill in  Annual ReuorL U. S. Xat. Mus. for 1800.1892." ,  
p. 525. 
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Since then they have been found in many palts of the country, no 
less t!lan 106 localities being now known whence they have been 
obta~ned. A11 of these localities are naturally not equally good, 
and Inany of them are not now worked at all. 

Some useful hints are given by Mr. Orisn7old in Chapter iv. on 
the purchase and care of whetstones, and especially that little 
understood matter, the use of lubricants; and in Chapter v. the 
subject ot manufacture of stones is disc~~ssed This dates back to 
the beginning of the Christian era at  least, for definitely-shaped 
hones are found at  Pompeii. At present, in America, the stones 
mostly come from Indiana, Arkansas, New Hampshire, and Ver- 
mont; altllough there are other States prodacing them. The to- 
tal out-put is small, and 875,000 would represent the value of the 
manufactured product in 1880. 

Of the Arkansas stone proper, considered a ty pica1 novaculite, 
o~i ly about 60,000 pound^ ale  quarried annually. The most of 
this goes to New York to be manufactured, whence it is largely 
shipped back to Arkansas. The blocks are laid in plaster of Paris 
in th6 bed of the gang-saw, and the saws are so arranged as to 
waste as little as poss~ble. The sawing is slow, "saws going at  
the late of 80 swings per minute will only penetrate thc atone in 
the gang-bed at  the rate of 12 inches in  10 hours. Narble is 
sometimes saaed at  a rate of nearly 8 mches per hour, though for 
dense marble 2 inches per hour is a closer estimate." After the 
iirst cutting the slab. are sorted, and the us-leqs pieces thrown 
away, this being done again and again as the pieces are reduced 
in size until only 23 per cent of the original amount remains as a 
marketable product. Of the Ouacbita stone, a coarser variety of 
whetstone, a mucli larger amount is produced, this being in 1889 
1,040,000 pounds. The method O F  cutting is about the sanie as 
for the Arkansas $tone, while the waste is about 50 per cent 

Mr. Griswold deals extensively with the petrography of the 
novaculites, giving descriptions of ~lumerous microscopic sections 
from T~arious localities. The conclusions may be summed up as 
follows: Pu'ovaculite rocks mere deposited in deep water as sedi- 
ments, the carbonate of lime crystallizing as rhornbohedrons. 
Coilsolidation of the siliceous portions produced a hard, brittle 
rock, which, being subsequently folded and elevated above the 
sea-level, was subjected to erosion. During this process the cal- 
cite crystals were removed, and subse~uently a secondary deposit 
of silica took place. 

In regard to the sedimentary origin of the roclrs, Mr. Grismold 
sags: -

'' It  may be somewhat difficult to conceive of a constant supply 
of very fine fragmental silica almost totally without other mate- 
rials. in bufficient quantity to form beds several feet in thiclrness 
wit11 very thin layers of date between, and making a formation 
from 500 to 600 feet in thickness, yet this seems to h a ~ e  been the 
manner in which these rocks were formed. After all, the con- 
ception is not so difficult when one considers that tbe fragmental 
silica of ninny of the slates and shales is as fine as that of noracu- 
l ~ t e ,  and as the percentage of silica in the sediments forming 
these rocks is increased, the resulting rock approaches more and 
more closely the novaculite. Thus with the novaculites are asso- 
ciat~cl very argillaceous shales, grading into siliceous shales and 
then into transparent novaculites. The almost absolute p u ~ i t y  of 
the novaculites still causes doubt as to the possibility of this mode 
of origin; but many coarse sitndstorres are nearly as pure, and if 
the novaculites can be considered as extensions of the sandstones 
toward the deep sea, where the finer fragments ~ v o ~ l l d  settle, then 
we have at  least a close app~oxinlation to the sedilnents fotnling 
the no~~aculites. That the same action which produces the anpu- 
lar fragments of qualtz in sandstones must alfio afford a very large 
amount of exceedingly fine quartz is evident" (p. 192). 

Nany pages of the report are devoted to details of the geology 
oi the novaculite area, but it is obviously impossible to enter into 
aqy of these here. A bl ief epitome only can be given of the yeo- 
logical history of the area, which in Mr. Griswold's v~ords 1s as 
follows:-

"The sequence of events "in this history seeuls to have been as 
tolloris: ii deposition of very fine fragmental n~aterial on the 
deep-se:~ floor to form the Silurian strata, included in the upper 
palt of which are two groups where graptolites abound.AIAt the 
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end of the Lower Silurian deposition, through the periods knu\zrn 
as Upper Silurian and Devonian, there was a n  almost total cesea- 
tion of the deposition of sediments. There seem to be two possi- 
ble explanations for this fact: First, there may have bren a cie- 
pression of the sea-hottom which left this area so far from shore 
that no thick sediments were accumulated over it, and this was 
followed by an elevation in Lower Carboniferous times renewing 
sedimentalion in perfectly conformable beds; the second explana- 
tion is that while upper Silurian and Devonian beds were being 
deposited elsewhere, the same period was occupied by a rleposition 
in the Arlcansas area characterized by Lower Silurian organisms. 
This continued until a decided change of conditions in Lox~en. 
Carboniferous times renders necessary a change in the nomen-
clature of the beds in  consequence of the change in the character 
of the fossils. 

"True Coal-Mteasure strata covered the novaculite area also, 
for they are found in Texas in a latitude considerably sout l~ of 
34O 30f, while the trend of the formation is nearly east and west 
through this part of Arkansas and through the Indiau Territory. 
The south members of tbe coal strata of nortbern Arkansas I~:lrre 
been worn completely away, and are now buried'heneath the Cre- 
taceous and Tertiary deposits which cover southern Arkansas. 

"Following the formation of the Coal Measures. and probably 
synchronous with the Appalachian uplift, came the elevation of 
Arkansas above sea-level. The time following this post-Carbon- 
iferous elevation of Arkansas has been one of erosion, though we 
have evidence of some periods of accumulation as well as denu- 
dation. Tho three periods of accumulation were the Cretaceous, 
Tertiary, and Pleistocene, during which there were partial and 
perhaps complete submergences of the area" (pp. 206-207). 

Tile final chapter of the volume deals with the fossils of the . 
area. These, it is true, are few in number, but seen1 to be SUE-
cient to justify the assertion of the Lower Silprian age of the de- 
posit. Dr. R. R. Gurley contributes some rernitrks npon the 
graptolites found in shales both underlying and overlying the 
novaculites. His conclusion is that two horizons arc? represented, 
one of Calciferous, the other of Trenton age. Comparisons are 
drawn between the Arkanyas beds and those of Point Levis in 
Canada, Calciferous in age, and those of Nonnan's Kill in Necx~ 
York, of Trenton age. A number of new species or varieties are 
described by Dr. Gurley. JOSEPHF. JAIIES. 

Washington, Bug.  11. 

Outli l~esof Tlzeoretical Chemistrg. By LOTIIAR ~ Z E Y E R .  New 

York, Longmans, Green, C% Co. 


TEE author of this volume is well known by the succe3sive edi- 

tions of his "Modern Theories of Chemistry " and by the share 

that he took in developing the periodic law of t,he elements. The 

larger work was translated some years ago by Professors Beclson 

and \Villiams; and the same translators have put this volume into 

good, readable English. 


The author says (in view of the various works already publislled 

on theoretical chemistry): " I  have not considered the reqnire- 

rnellts of stadents alone, hut have heen desirous of offering sorne- 

thing to t,liose friends of scientific invesligalion who )lave neither 

the intention nor the time to concern themselves tvitln the details 

of chemical in~~estigation, with
but wish to becomc acquainted 
the general conclusions arrived at. With this objpct in vie\%-, I 

have abstained from too large a use of the nsn~erical result^ of 

observations and n~easurements, and have avoidecl giving detailed 

descriptions of experimental methods. . . . Tbc general-1 may 

say the pliilosophical-review of the subject has been my chief 

aim. to  which the details should be subordinateil." 


The author's purpose, as thus expressed, has been in good mea- 
sure carried out. Chemists will prefer his '"Iodern Theories of 
Chemistry," if they would become really proficiclnt in this aspect 
of tlie science; end to such this $1-orli may seem superfluous. But 
many, who are chiefly interested for practical reasons in c.hemr'caI 
analysis or nianufactures, may be glad to find so good an '.Out-
line," compressed into 2316 clearly-printed pages. The work is 
not made up  of distinct chapters, b ~ l t  the sections seem to succeed 
each other in natural order, giving some .prominence to the fol- 
lowing topics : Atomic theory, tlie several methods of determining 


