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been created. Agassiz's success in this way 
was remarkable. H e  obtained under the  
mostdisconraging circumstances,even in  the  
darkness of the  mar, large sums of money 
from the Legislature of IIassachusetts, and 
his appeal to individuals was always irre- 
sistible. 

It seems pertinent, in view of the  analo- 
gous relations of the Kew York museum to 
the Legislature of the  State and private 
benefactors, to quote Rlarcou's expressive 
description of dgassiz's methods. Agassiz's 
biographer writes : L L  The amount of scien- 
tific diplomacy he ~ a d e  use of is something 
astounding ; for instance, he would detail 
with great clearness the  working of the  in- 
stitution, and make i t  clear that  the  mu- 
seum is a n  element of eduqation even in the 
most elementary school of commonwealth, 
and that  in the  future generations there 
would not be a child who would not have 
the opportunity of understanding the 
scheme of creation as  thoroughly as  he un- 
clerstood his multiplication table. H e  had 
the tact to  adapt his explanations and his 
clescription of the  absolute poverty of the  
institution to the listener and his official 
position in  the State. Then, after weeks 
of such preparatory work a t  the  State 
House, came the annual visit of the  who!e 
legislative body, with the  Governor a t  
i ts  head, to the museum. Everything 
was in readiness for the  reception when 
the six or ten street cars, filled with legis- 
lators, arrived a t  the  University grounds. 
dgassiz conducted them a t  once into the  
various exhibition halls, showing the treas- 
ures of each and briefly describing the de- 
partments. Afterwards in  the lecture room, 
in  an  informal conversation, he  detailed the 
methods and needs of the  institution. H e  
always succeeded in winning to his side 
farmers, tradesmen and politicians. After 
such a visit the  Legislature always voted a 
new appropriation of public money ; i t  was 
only necessary for the President of the Sen- 

ate and the Speaker of the House to make 
speeches in its favor, and the resolution 
would easily pass the  three readings with- 
out further debate." 

Celebrated collections of the Old TVorld, 
constant accessions from the  new, were 
pouring into the  museum a t  Cambridge. 
I n  1869 Professor Agassiz reported that  
though the income of the British Museum 
and the Jardin des Plantes nras more tha,n 
ten times tha t  of the  Museum of Compara- 
tive Zoology, yet the last " in certain de- 
partments, such a s  corals and fishes. was 
superior to both, and tha t  in  activity of re- 
search and publication i t  yields to neither, 
while the  increase of i ts  collections since its 
existence, and the promiuence i t  1 1 ~ ~at-
tained among the museums, are such as  no  
like establishment has reached in the  same 
time and with the  same meaas." 

I t  was with anxious eyes tha t  the  natur-  
alists of New York and those citizens of 
the great metropolis tha t  were devoted to  
the advancement of its intellectual interests 
noted this rapid progress. The formative 
period c l o s ~ d ,  and the crystallization of a n  
idea, so definitely recognized, quickly suc- 
ceeded in those years, which iuclucied the 
incorporation of the  American hIuseum of 
Natural History. 
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Pirblicatiol~sof 11~e Jcipanese Earthqtiake Investi-
ycifion Conzvzittee. Nos. 5 and 6. Tokyo. 
1901. 
These two volumes are  continuatiolls of the  

series of publicatioils in foreign languages of 
the  investigations of the  Imperial Japanese 
Seisillological Committee, the earlier numbers 
of which received a somewhat extended notice 
iu the  columns of this journal some time ago. 
They a re  written by Dr. Omori, a member of 
the  Committee in immediate charge of the in- 
vestigations, and they contain horizontal pen- 



dulum observations of earthquakes during 1898 
and 1899, together with a detailed description 
of the horizo~ltal pendulum seismographs used 
and some discussion of the results. 

I n  the  or a t  Hongo,' c o m p o n ~ ~ r l , ~  park, 
Tokyo, in which the buildings of the Japanese 
Imperial University are located, there has 
been erected an earthquake-proof' house in 
which two of the  large horizontal pendulums 
are placed. They are of rather unusnal dimen- 
sions, the  vertical distance from the  point of 
snspensioa to  the  point of support being nearly 
three meters. T h e  pendulum is excellently 
planned for stability and c o ~ r v e ~ ~ i e n c e  of adjust- 
ment, and is capable of a vibration period of as  
long as  three minutes, being, therefore, ex-
tremely sensitive. When adjusted to a period of 
two minutes it  mill show an index d i j p l a c e m e ~ ~ t  

out t h e  fact that  the  duration of the  preliminar?y 
tremor of an earthquake increases with t h e  d13- 
tance of the  seismic center from the  place of 
observation, and  t h i j  proposition is not o111y 
confirmed by Dr. Omori's observations, b l ~ t  
from them and some others he  has been able 
t o  deduce a n  equation which represents the  
relation between :duration and distance with 
astonishing closeness. Sometimes the  total 
duration of these disturbances, due to  distanb 
earthquakes, is as  long as  four hours, but t11e 
equation here given is based upon first pre- 
liminary tremors varying in duration from five 
minutes to  eleven minutes. I t  is as  follows : 

x = 17.111 -1360 

in mhich x is distance in kilometres (on the  
surface of the ear th along the  arc  of a great 

of about 1 mm. for a change of level of ahout 
one two-hundredth of a second. Two of these 
seismographs, exactly alike, a re  mounted, one 
to  give the  N. and S.co~nponent  of the distul b- 
ance and the  other E. and W. component. 
They a re  designed, of courje, for the  registra- 
tion of very feeble but oftell long-continued 
disturbances whose seismic origin is remote 
from the  point of observation. Concerning the  
transnlission of such disturbances mauy ex-
tremely i~~terest i l rgobservations have been-

made, only a few of the  most important of 
which can be referred to  here. 

Broadly speaking, the  motion of a n  earth-
quake may be divided into three successive 
stages, ~ v l ~ i c h  a re  always more or less well de- 
fined ; the prelintinnry tremor, consisting usually 
of vibrations of small amplitude and short 
period ; the principal portion, the active and 
often destructive part  of the earthquake, during 
mhich the amplitude is much greater and t l ~ e  
period usually longer; the end portion, which 
is the feeble, small amplitude finishing of the dib- 
turbance. The  first of these is again usually quite 
sharply divided into two stages, which may be 
designated as  the first preliminary tremor aud 
the second preliminary tremor, and the principal 
portion is also made u p  of three tolerably clis- 
tinct phases, of which t h e  last, designated as  
the quick-period phase, is of the  greatest impor- 
tance in the  present discussion. 

Several seismologists have already pointed 

circle passing through the two points) and y is 
t h e  duration of the Jirst preliminary trenlor in 
seconds. This equation is based on long-dis-
tance ob;ervations of several earthquakes, tlrree 
of which, occurring respectively in Alaska, 
Smyrna and Japan n e r a  observed in Japan,  
while others originating in Japan were observed 
in Potsdam and Italy. T h e  agreement of the 
calculated values of .?: with the actual values is 
sho~vn  in the  following table : 

:Irtllni Cnlculnted 
Ecirthqnrke. D~stnnie. Dlitwnce. 

Alaska, ................ . G ,  100 6,,500 

Sil~yrna,................4,800 4,560 

Java,..................9,200 9,240 

Japan, ..................8,9.99 8,840 

Japan, ...................9,580 9,540 

Perhaps the  most interesting s u h j e c  dis-
cussed iu these volumes is the transmissio~l vc-
locities of the  various phases of a n  earthquake 
disturbance. Dr. Omori has given much atten- 
tion to  this importailt question, considering it  
in considerable detail in the  light of his own 
and other recent observatioas. It has long 
been known tha t  all  seismic waves did not 
travel with the same velocity, and i t  was long 
ago suspected that  different phases of the  same 
disturbance might be transmitted a t  very dif- 
ferent speeds. During t h e  past few years the  
developme~lt of [ long-distance seismology,' 
as  it  may be called, has added greatly to  our 
knowledge of velocit,y of transmission, and a t  
the  same time i t  has materially increased the 
difficulties by which the  subject is surrounded. 
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Dr. Omori has compared the  time of the ar- 
rival of the beginning of three of the phases 
mentioned above, namely the .firsf prelilizi~zury 
tremor, the  second prelilizi~zciry tremor, and  the  
quickperiod phase of the principcil portion, 
and  he  has assumed, a i  he  is quite justified in 
doing, that  they originated simultai~eously a t  
the  seismic origin. H e  has compared the  ve- 
locities of tra~lsmissiou of these three phases 
between Italy and  Japan,  in ten earthquakes, 
with results which agree among themselves in 
tlle most remarltable way. 

The  means are, for the .first p~eliminury, 12.8 
km. per second ; the  secoizd preli~~l-innry, 7.2 km.  
per second, aild for quick period of the  principal 
portioa 3 3 km. per secoad. The  lat ter  quan- 
tity, i t  will be observed, is what  is usually 
thought of in speakiug of tlle velucity of a n  
earthquake wave. 

Kow no known rock has a modulus of elas- 
ticity high eaough to transmit a wave, of either 
compres5ion or distortion, n i t h  the speed of the  
jirst preliminary treinoi- as  sbomn above, and it  
seems impossible to  avoid the  conclusion t h a t  
this disturbance must be trausmitted a l o i ~ g  
some shorter path w ~ t h i ~ ltile earth's crust, 
while the principal portion undoubtedly travels 
aloug the earth's surface. This question is 
greatly complicated, however, by the  fact tha t  
the  duration of the  .first preli~izinary a t  a given 
observation station is very nearly simply pro- 
portiollal to  the  surface distance from the origin 
of the disturbance. 

I t  is impossible to close even so brief a notice 
a s  this must be, without again co~igratulating 
Dr. Omori and his colleagues of the  Earthquake 

these, ml~ich is the frequent appearance of 
Alnscu or Aluscan, in ~vhich  form aloue. indeed, 
is found the  lialne of the telritory, or n ~ h a t e r e r  
i t  may really be, known to us  who on11 it as  
Alaslia. 

T. C. MENDEXHALL. 

Beitrug zur ,S!/sfen~ntik zutd Genectloyie der Rep- 
iilien. By JIAXF ~ R B R I X G ~ R .Abdruck aus 
der Jennische Zeitschrift 1ii1. 1\7(rtlcrtc;issenachnft, 
X X X I X .  Bd. (N. F. XXVII.) .  Jena, Verlag 
von Gastav Fischer. 1900. Pp. 1-91. 

T h e  paper to  which the  attention of all  who 
a re  interested in the  class of reptiles is here 
called is only a portion of a n  extensive memoir, 
a summing u p  of the  results of studies detailed 
in the  twenty-seventh volume of the  Jeizuiscke 
Zeitschrift and  occupy~ng over four hundred 
pages of tha t  journal. I n  view of the author's 
iniportant contributio~ls to zoological literature, 
especially of his great work on t h e  morphology 
of birds, anything that  he  may have to say on 
the  Irindred group of reptiles must attract a t-
tenti011 

The  author first discusses the  position of the 
most primitive Reptilia and  the  origiu of the  
Sauropsida (I.); then a suivey is made of the  
systematic and gellealogical I elationships of the 
various orders (IT.) ; and finally, these a re  
grouped into subclasses, and their ge~lealogical 
relat~oll to the other Tetrapocla is treated (111.). 

I. Of the living reptiles the  Lacertilia and  the  
R h j  nchocephalia a re  regarded a s  the  most 
primitive; of the  latter a single represeutative 
exlsts ; of the Lacertilia about 1,600. Contrary 
to what is generally held, the  author does not  

Con~missioll upon the splendid \ray in  which regard Sphe~zodon a s  the most primitive reptile, 
they are  making use of the rare oppor tu~~i t i esalthough it  possesses lna t~y  primitive features. 
n hich they enjoy for seismological study. The  
indirect results of this study, especially as  they 
are  related to  the  general subject of terrestrial 
physics, promise to be of the preatest impor- 
taace, and  the Japanese seismologists mag well 
feel assured that  they are  practically in control 
of a field worthy of their highest efforts. 

The general form and sryle of these publlca- 
tions is so excellent that  it  may be worth while 
to  call attention to the existence of a few blem- 
ishes, doubtless due to  caleless proof-reading. 
One is tempted to eepecinlly me~lt ion oue of 

A just appraiseinent of all  its characters places 
it  lower than the highest Lacertilia, but higher 
than the loweit repreientatives of tlle latter. 
The  author  contends that  in the  primitive 
reptiles the  quadrate bone was movable (strep- 
tostglic). and that  its fixed (monomostylic) con- 
dition is the  result of secondary modifications. 
Some of the  earlier Iihyuchocephalia, as  Pnt-
teohatleria, n-ere probably the  lowest of linomil 
reptiles. Notwithstanding their differences, 
the  Lacertilia and the  Rhgilchocephalia had  a 
co~niuon ancestor. 


