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of JITashington I r~dus t r ia l  Conlrnissionl says, 
" l'lrcse results seern to  disprove tlic theory 
t h a t  fatigue is  the  prominent c a m e  of acci- 
cllerlts, because accidents arc here shown to 
happen a t  the hours when t h e  rvorlimen are 
least fatigned." On t l ~ e  fat igue theory it 
miglit naturally be expected tha t  most acci-
clentls wonld happen after 31 A.M. arld 5 r.nr. 
Tbe actual hour of the Iiigli point of curve of 
accidents sllows how important are tho facts 
and how necessary of proof the theories. 

After much discubsion, the tenrlcrlcy t o  
speed up enlploynient has  I~eea  incriminated, 
as t h e  predisposing conditicvris for  t h e  occnr- 
rcncc of accidents. This desire comes over 
i,he ~ ~ o r l i n ~ a n  when 21e ii: not yet fatigued, hut  
Elas been employed for  several hours. He 
starts the morning's .cvork " colcl," and as  he  
warins to his worlr, the danger of mischance 
bcvause of haste becomcs greater. J u s t  wllen 
the  speeding u p  reaches a clirnax i n  the morn- 
inq hours, rnost accidcnts happen. The sarne 
thing is t rue i n  the  afternoctn. Worlimen feel 
sluggish af ter  their lunch, but  after a n  hour 
of work rvarni u p  again, and I3y anbont A o'cslorlr 
they a r e  doing their most rapid work, and are  
a t  the  same time more s i~bject  to  accident. 

Witli  regardl to  accidcnts among chil(iiren, 
however, there i? no hour of maximum. Acci-
dents occur a t  all times, and tiley are  com-
paratively ~iilueh xilore frequent anLong chil- 
dren than adults. The Unitcd States Burealx 
of Labor reportcd t h a t  " there is  clrar evi- 
dence of great  liability to accident on the part  
of childron. Thong11 employed i n  the lcss 
I-~axardous tvorlr, their rates steadily exceed 
tlioso of the older co ~vorkers, even when i n  
t h a t  group are islcludcd the orn~pa t ions  of 
relatively high liability.'' This  was said with 
regard to  tlic southern rott,on mills, but the  
satnc thing is  t rue of practically all industries 
i n  w h i c l ~  children arc, employed. 

The  results of thcse accidents come to the 
physician. W e  arc devoting much t ime to the 
prevention of disease, and we should 1x2 ready 
to give attention also t o  the  prevention of 
injury. Vircho\v used to say tha t  the ideal 
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function of the pllysiciaii, besides that  of -re-
liever of human ills, is  to  be the atiorncy of 
the poor fo r  thc p r e ~ e n t i o n  and relief of so-
cial ailments, and, above all, the prophylaxic 
of their physical consequence%, wlletller i n  
lowered llcalth or i n  maiming injuries.--
Journal of tke Americar~ Afcdical Associati~n. 
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The i l n i s  of t h e  Baltic Amher. B y  W. M. 
TV~rr~t~a l t .Scliriften dcr Physilialisch-
iilionomiscl~en Gesellschaft zn TCiinigsbcrg. 
LV. ( 3  014.) Pp. 1.42, 
Anlong the very namerons rvriters who have 

discnssed Llle structrlre and habits of ants, f e ~ v  
have llatl angtliing to say about the early his- 
tory of thc group, a> shown by the paleonto-
logical record. T'arge collections of fossil 
ants llavo rcrriaincil Tor Inany years i n  mu-
qeums, l~nnoticcd by stuclcnts, who seem never 
to have conceived that  the recortl of the  patsr; 
wonltl throw any  light on the present. As  
long ago as 1868, Gustarr Magr publisheii a 
vcry important paper on the ants of Baltic 
~lrnber; i n  1891 Enlcrg gave a n  account of 
fourteen specie7 foulid i n  Sicilian amber, and 
a t  diffcrcnt times other writers have described 
fossil ants. Thus the total nurnbers of re-
corded species of fossil ants is well over 200, 
hut  many of thcse are very imperfectly known, 
and probably assigncd to the wrong genera. 
The nlaterials collected alld then neglected 
liave been very extensire, ancl is1 particular 
those from Baltic anllrer and from the Ploris- 
sant  shales i n  Colorado, numbering thousands 
of spccirnens, have invited a complete revision 
of 1~alc.omyrrnecology. I L is very fortunate 
that  the rich collections fro111 thcsc two lorali-
ties have fallen illto the hands of Dr. Wheeler, 
who has undcrtalren the great taqk of setting 
tkenr i n  order. The  first section of this work, 
on the ants of Baltic anlbcr, ha.; now been 
published. Dr. 'Ci%celer liad the loan of the 
whole collection fro111 the Geological Institute 
a t  Kiinigsberg, as wc.11 a? that  of Professor R. 
lilebs, together with some srnaller lots, the 
total nuraber of s~~ecirrrensexamined being 
0,527. Of one spccicq alone, fridon~grrrnex 
goeppcrfi, lie saw 4,53!) individuals. T i p  t o  the  
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time of Wheeler's studies, 24 genera and 52 
species were known from Baltic amber; he 
now adtls 21 genera and 40 species, in addition 
to revising those already Imown. 

Ko ants are lrnowu from the 3reso~oic; one 
or two recorded as such prove to belong to 
quite a different group of IIyinenoptera. The 
oltlest fossil ants, by far, are those described 
by Scudder from the Eocene of Green River 
and White River in Wyoming and Colorado. 
Thcsc, unfortunately, are poorly preserved, and 
afford very little information. The beds 
along White River near the Colorado-Utah 
boundary are certainly Eocene and not Oligp- 
cene, as has repeatedly been stated, apparently 
from confusion with the White River group 
of Oligocene beds from which mammals are 
obtained. Further collections from the insect- 
bearing Xocene rocks of the west are much to 
be desired, as well as a more complete exami- 
nation of those already obtained, for there is 
a chance to discover very important entomo- 
logical facts. I n  Europe, the Lower Oligocene 
contains the earliest ants, but includes the 
Baltic amber, as well as the beds a t  Aix in 
France, and probably the Gurnet Ray deposit 
in the Isle of Wight. This last, from which 1 
have recently describecl a number of ants 
(Dolichoderus, LepZothorax, CGcophylla and 
Ponera) is perhaps later than the amber. The 
3Iiddle and TJpper Oligocene and all three di- 
visions of the niIiocene (the latter including 
the important localities aEningen in Baden, 
Radoboj in Croatia and Sicilian amber) have 
affordccl fossil ants in Europe, ancl there is a 
single Italian locality assigned to the Lower 
Pliocene. Between the last and the Pleisto- 
cene is a blank. The supposed Miocene record 
from Spitzbergen is to be deleted, the speci- 
men being the abdomen of some insect, and 
wholly unrecognizable. 

Tllus i t  appears that  our first real Imowl- 
edge of fossil ant3 begins with the amber, 
probably at least two niillion years ago. IVhat 
development has the group shown in all this 
long time? To what extent are the remark- 
able habits and structures of modern ants 
products of recent evolution? From Dr. 
Tvhceler's researches we gather these facts: 

1. Of the amber genera, over 55 per cent. 
are still living; that is to saj-, 21 genera, of 
which four are at present cosmopolitan; four 
universal in the tropics, bat invading semi- 
tropical or temperate regions with some of 
their species; four essentially paleotropical; 
five belonging to an Inclomalayan and Aus- 
tralian series; six circumpolar; and one 
(Rr~bomyrma)linown to-day by two species, 
one in Texas, the other in Peru. 

2. The extinct genera are mostly allied to 
paleotropical forms. There iq, however, little 
aAinity with the African fauna. 

3. J t  is by no means certain that the stnlber 
fauna all belongs strictly to the same time or 
general locality; yet ten cases are recorded in 
whiclz two species of ants exist in the same 
bloclr of amber, proving their strict contern- 
poraneity. 

4. Since the amher, "the fanlily has not 
only failecl to exhibit any considerable taxo- 
noniic or ethological progress, but has insteat1 
suffered a great clecline in the number of spe- 
cies and therefore also in the variety of its 
instincts, at least in Europe." Alreacly, in 
the Lower Oligocene, the subfamilies and mod- 
ern genera were established; even some of the 
species were almost identical with those of 
to-day. Formica flori of amher is almost ex-
actly the modern F. fusca; other species 3f 

Formica represent different subdivisions of 
the genus, quite as we have them to-clay, 
thougli there is no representative of 8'. san-
guinea. Other amber ants show similar re-
semblances. Not only was polymorphisn~ f i~l lg  
established, but the larval and pupal stages 
show such as we see to-day; thus 
the larvze of Prenolepis had already lost the 
cocoon-spinning instinct. The amber Irido-
myrmez pup= were likewise naked, just as 
they are now. Specimens of Lasizcs carry 
gamasid mites, showing that these arachnids 
had already developed their specialized niyr- 
mecophilous characters. So also, aphids were 
kept by ants in those days. 

5.  Perhaps i t  would hardly be going too far  
to say that if tlie ants of to-day were lilrcwise 
preserved in amber, and were submitted to a 
future entomologist along with those of the 
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Oligocene, without any ir~furlnation concern- 
ing their relative ages, he woultl hesitate to 
declare which mas the older. At the same 
time, the amber ants do sliorv some relatively 
prinii t i~e features, and Priono?nyr?nex, from 
tho arnber, is absolutely the niost primitive of 
known ants. The nearest livirlg relativo of 
P r i o n o n ~ ~ ~ n ~ e a :the 3Iyrmeciu.is Australian 
I t  rnust also he noted that the amber ants have 
not so far shown any marlictl soldier types, 
like that of Pheidole. 

Some years ago I had occasion to study the 
bees of Baltic amber and found all tllc 
genera to be extinct, altllouglr the Iossorial 
wasps from the same ~naterial, SO Inr as sccn, 
were strictly of modern gencra. I t  is cer-
tainly true that clifferent gencra and families 
of insectb difi'r greatly in their antiquity, ancl 
some of those which we might naturally sup- 
pose to be relatively recent are in fact very 
old. Such studies as this of Dr. Wh~eler's 
supply a firm foundation of facts to take the 
place of guesses, and are of inestimable value 
to students of evolution. 

T. D. A. COCKERELL 
UXIVERSITY COLORADO,OF 

3fny 5, 1915 

T l i ~Eraminotioyl of g?~(kocarhon Oils and of 

Baponifinble and wax's. Uy 
D. I~OLDC. MUJ:I1.1:1t,Translated by E D I V . ~ ~ ~  
from the fourth Gcrman edition. Johrl 
TVilcy aud Son, Tnc. 1915. Pp. 483. 
To nrcsent in the limited suace of this book 

even j brief description, 2nd &mdard metl~ods 
of cxnminntion of tile rarietg of petro-

allcl fats, dcmancls a comprr?-
bensive ltnowledge and jutlerment. 
t ~ l clast ~ ~ l d ~ ) ~of D ~ .  wo,.lc this object 
has been well accomwlishcd. 

Petroleum ancl its prorlucts, tho most volu- 
minous pnrt of the subject, occupy the larger 
space, yet Lhe saponifinble fats and their pro- 
ducts are quite comprehensively included. 

I n  its general plan t.he book presents brief 
descriptions of properties and coinposition, 
general reactions, behavior towards reagents 
and standard quantitative physical and chem- 
ical methods of examination. There is a great 
condensation of subject-matter by means of the 

0'7 tables lha t  arc intcrsperq~d tliroughout the 
hook, and Illat ~urninarizc nlucll valuable data 
i:r connection with the subject in hand. 

Products ret,e~~tly brought inlo commercial 
nqc are tlescribcd with methods of conlrol. The 
1)llysical exariiination of tlic llydrocarbon oils 
ailcl tl~t.ir derivatives includcs spccific heat, 
heat of vaporization, viscosity, calorific power, 
ccwflicienl of expansion and optical properties. 
Itotary powcr of mincral oils receives atten-
tion, rnorc especially in Ei~ropean oils where i t  
is apparenlly ~nore  general than in American 
cruclc: oils, or their prothcts. Thc recentlv 
proposetl formolit re:tction (forinic aldehyde 
:and concentrated sulplluric acid) on mineraI 
oils is described, and some otlier recently 
proposed niethods. Large space is properly de- 
voted to lubrication, 1ubr:icallts arid grt3ases, as- 
phalts and tars. With the marvelous expan-
sion in tlie use of motor power. the several rP- 
cent nlctliotls for increased outpnt of gasoline 
from infcrior oil., and the gericral replacement 
of kerosene for lighting, i t  appears that gaso- 
line and lubricaritci will soon he tlre principal 
products rcfiitrd fro111 r~etroleum. S1~1ch scrv- 
iccablc inforn~ation is presented concerninq 
non-tlrging oils and solit1 f:~ts. vegetable scrni- 
tlrji11g oil^, arlcl (hying oils, a~linial oils antl oils 
from marine sollrceq iicioted to 
tocllnica] 13uoduc.ts derival from fdsand 

hlomrt oils, soaps, soap powdrr, turpentine wood 
oils, boiled oils, reqinq antl allied products both 
in dcscriptiori and ~nctl~otlsrvill be found 

Certain looseness in staterncnt appears here 
and there. Caustic soda is of eqnal necessity 
wit11 sl~lphnric arid in refining to remove sul-
phonic acids and particles of sludge that per- 

rneate the oil after the acid treatment. 
Puller's earth is used only after acid treatment 
to remove color. The two general types of 
petroleum bupgestcd are not irrclusive. The 
writer has a barrel of Russian crude oil that 
distills to less than one per cent. below 350' 
at. p ~ w .California, Wyominz, much Kansas, 
and soutllerrl cruclcs (10 not fall within this 
claqsjfic:~tion. hrcrcaptnns are not co~ttained 
in Arnerican crud(>; so far  as known. On page 
63 it is mentioned tEiat the method of Cariuj 


