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to be the number of units of sun-heat incident per- 
pendicularly 011 a unit-surface, in a unit  of tirne, at  
the  upper liinit of the earth's atmosphere; or it is the 
number of degrees Centig~ade a unit-mass of water 
would be raised in temperature by the sun-heat inci- 
dent perl>er~tlicul:trly on a unit-surface, in a iuiit of 
tirne, a t  the upper limit of the at~nosphere. The three 
units hereindiaatetl are, of course, arbitrary. Butlnost 
physicists, following the example of Pouillet (Coinp- 
tea reizdus, vii. 24), take the  gram, square ceutirne- 
tre, and minute, as reipectively the units of mass, 
surface, arltl time Wit11 regard to time, there is no 
divelhity, tlie i n~nu te  b ~ i ~ l g  used; but, u~~iversally 
for mass ant1 iurface, some employ the larger u r~ i t s  of 
a kilogram an(\ a srlnare metre, and hence the ap-
parerit, cor~fu-ion. To  obtain a general expression 
for the value of the ' solar constaut,' let 

Q = Quantity of snu-heat incitlcrit normally 011 a 
unit-surface in a unit of tirne = solar con- 
stant. 

S = Area of surface receiving the-heat. 
T = 'rime of receivii~g the heat. 
m = Unit mass of water. 
n = Number of unit masses of water heated. 
to = Rise in temperature of the mass of water. 

Then uve liave 
Q X S X  T = n X ? n X t O .  

Consequently, ~vlien S,T, and it are severally equal 
to unity, we have Q = in X to; and, when ~ r z= 1, 
Q = to = rise in temperature of a unit-mass of 
water = value of solar constant i n  units of heat. 

Now, when the unit of time remains the same, but 
the units of rnaqs and surface are cllarlgetl, tlie value 
of to (which measures the solar constant) will be 
altered, uiiless botll of these units are rllanged in the 
same ratio. For, from the  equation Q = i n  X to, i t  

{dfollows that  to varies as h; but evidently Q is pro- 

portional to the  magriitucle of the unit  of surface: 
unit nf surface

hence to varies as of lllsss of water . 
For e ~ a m p l e :  using Pouillet's uiiits, Langley's 

recent experiments make the solar conbtant = 2 84; 
tha t  is, the sun-heat incideiit ~iortually 011 one square 
centimetre, in oile minute, a t  tlie upper limit of tile 
atinospliere, would raise thc tetnpcxrature of one gram 
of water 2 S4O C., or mould lleht 2.84 grarns of water 
loC.  Now, the unit  remailring the satne, if we 
assume the unit  of rnass to he olle kilogram (1,000 
grams), and the unit of s ~ i ~ f ~ r c eto be oiie square 

as would be desirable. The following are some of 
the results : -

I I 
SOLARCONSTANT. 

XXPERI-
MENTER.  

DATE' Gram-unit8 of heat I'iilogwm - unit8 of 
per square centi- heat per square 
metreper minute, metre per minute. 

I'ouillet . . / IS38 1 1.7633 17.633 
Forbes . . 1842 2.847 28.47 
Crova . . 1876 2.323 23.23 
~ i o l l e. , : 1 1878 2.540 25.40 
Langley . . j 1889 2.840 28.40 

-- .. I --
JOHNLECONTE. 

Berkeley, Cal., June  25, 1883. 

WARD'S  DYNALWC SOCIOLOGY. 
Dynamic sociology, or  applied social science, as based 

upon statical socio10,rly and the less con~plex sciences. 
By LESTERF. WARD,A M. 2 vols. New 
Pork, Appleton, 1883. 20+706; 7f6QOp. So. 

1. 


TI-IISmorb of Mr. Ward is composecl of two 
distinct parts. The first gives the outlilles of 
his pllilosophy, as a basis for his reasoning in 
the one that follows. Tlle second is a cliscus- 
sion of tlie causes and consequences of prog- 
'ess, or evolution, in linrnan society. For 
some purposes it woulcl have been wise to 
give each part a distinct title, reserving for 
the last part the one used; bnt the philo-
sopllic sjstem propoundccl in the first part has 
eviclently been prepared as a basis for the 
second, and in itself nronld not be considered 
by the a~ithor as a complete esliibit of his 
philosophy. 

Vol. i. contains : first, ail outline of the 
work, in which the author's pm.poses are 
clearly set forth ; second, an historical review, 
chiefly clevotecl to a cliscussion of the philoso- 
phies of August Comte ant1 Herbert Sl)encer ; 

metre (10.000 souare centimetles). me should liave , , third, the cosrnic principles uncle~ljing social 
:;1%: = phenomena, in which the outlines of the newthe value of the  constant t'O X 2.81= 28.4 

sgsteiii are set forth. Under the general title 
'kilogram-units of heat; that is, the sun-heat incident of primary aggregation,' he discusses the

normally on one square rnetre, in one minute, a t  
constitution of celestial bodies ancl chemicd tlie upper limit of the atmospllere, ~vould raise tlie 

temperature of one Bilog~.atri of water 28.4O C., or 
wor~ld heat 2S.4 kilogranls of water loC. 

Moreover, as it requires a definite nurnber of units 
of heat to l i q ~ ~ e f y  a wit-mass of ice, or to evaporate a 

re1,ztions. Uncler that of ' seconclary aggrega- 
tion,' he disc~lsses biology, 1)s-chology, and 
the genesis of man. U~icler that of tertiary 
aggregation,' he discusses the genesis of so-unit-mass of water, or to produce a unit of rnecllai~ical 
ciety and the characteristics of social organiza- 
tion. The pnrpose of this p~elitniilary volume 
on general lhilosophy, and of the introcluction 

energy, it follows that this constant may be measured 
by either of tllese units. 

The exact determination of the value of this con- 
s t a i ~ t  is a mo-t refiriccl ant1 difficult experimental 
problem; for it involves tlie precise estitnation of 
t,lle amount of solar heat al~sorbed in traver-inc the Ward himself. as follows : -

earth's atrnosphel.e, or the law of extinction ofrsun- uTlie purpose of the present chapter
heat in passing tllt.ot~gh it: hence it is, that ,  altllough 
several excellent physical experimenters have at- [chap. viii.], as already announced, has been 
tacked the problem, their results are not  50 accordant to accomplish the complete orientation of 

to the second volame, is tersely given hy Mr 
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the reader for the voyage before him. With-
ont this, much that is to come might appear 
meaningless, or at least lose its point. 

' Axen think in systems. Most systematic 
treatises are unintelligiblc unless followed 
from the beginning ancl grasped in their en-
tirety. A funda~neiltal tone runs through 
them which prescribes the special seilse of 
every line, and which is wholly unliearcl in 
isolatecl passages. The caref~il reader of such 
works, without necessarily acquiescing in the 
author's views, is able a t  least to comprehend 
the111 and to do justice to them." . . . 

" I n  the following aigument, now to be 
briefly stated, and subsequently to be fiilly 
elaboratecl, the statemelits made in this chap- 
ter, as well as those contained in the prececl- 
ing volnme, are to be talcen as the basis, or 
premises. allrl must be granted ' for the sake 
of the argument ' at  least, however unsound 
they n ~ a y  be deernerl in themselves." 

Elsemherc the theory is more fi111y elabo- 
rated. that the more complex sciences can be 
grasped only as the more simple sciences upon 
which they are based are properly understood. 
and that anthropologic sciel~ces in general 
must rest firmly upon phj,sics and biology. 
Though the reader may differ from Air. Warel 
in relation to his classificatiou and conclnsions, 
he will still be interested in the symmetry of 
his system and the perspicuity of his presen- 
tation. 

The essential pritlciple ru~lning through the 
treatise is. that progress in society is based 
upon the struggle for llal?piness in the same 
manner as biologic llrogress is based ~1po11 the 
struggle for existence. It is therefore a new 
s ~ s t e m ,  in radical contrast with that taught in 
our schools and enunciated by the majority of 
publicists of the present day, of 1~1ionl Her- 
bert Spencer is the chief. For this struggle 
for happiness the tern1 ' conation ' (co?zu~i,to 
endeavor) is used, taken from Sir JTTilliam 
Hamiltoll ; and he says, '' The tern1 ' conatioii ' 
will be employed in this worli to represeut the 
efforts w l~ ic l~  organisms put forth in seeliing 
the satisfaction of their desires, and the ends 
thus sought will be designateel as the ' ends of 
conation.' " 

Again, the author classifies phenomena as 
genetic and teleologic. Genetic phenomena 
are such as appear in series, with natural ante- 
cedents and consequents, unafected by design 
or purpose. Teleologic phenomena do not 
appear in natural s e~ ie s ,  the antecedents being 
physical phenomena col~trolled by design ex-
istiilg in mind, and the consequents being 
the purposes for which the will is exercised. 

Throughout the work these two classes of phe- 
nomena are clearly distinguished ; bat  it i s  
impossible, in a brief lxview, to set forth fully 
the in~portance of the clistinction, as tile author 
hilnself has done. I n  geileral terms, it may 
be stated that biologic progi.ess is due to tlie 
str~iggle for existence, and invo l~es  genetic 
phenomena ; n7hile sociologic progress is due 
to the straggle for haplsiness (coatltion), and 
involves teleologic phenomena. 

"All progress is brought about by uclupta-
tion. Whatever view we may take of the 
cansc of progress, it  must be the result of n 
correspondence between the organism ancl the 
changed en~ironment.  This, in its niclest 
sense, is adaptation. But aclaptatioi~ is of 
two kinds. One form of adaptation is pas-
sive or co7asensua1, the other ihrlri is active or 
previsionul. Tlie former reljlesents n a t ~ ~ r a l  
progress, the latter art13cictl progress. The  
former results in a gt~owtl~,the latter in n 
manqfuctt~re. The one is the genetic process, 
the other the teleological piocess. I n  passive 
adaptation the means and the end are in iin- 
mediate proximity, the variation talies place 
by infinitesimal differences ; it  is a process of 
d<fferer~tiation I n  acti7-e adaptation, on the 
contrary. the end. is ren~ote from the means ; 
the latter are acljustecl to secure tlle former 
by the exercise of foresight; it  is a process 
of calculation. " 

By the term 'dynamic sociology,' as used 
by the author, is to be understood a systematic 
treatise on the forces n hich in~pel  manliind 
into social relations. to develop social organi- 
zation, and to provide and n~odify tlie insti- 
tutions of society. The snk~ject-matter of 
dynamic sociology, appearirig in the second 
volume, is arranged in the fo l lo~ ing  order, a s  
set forth by the author: -

'-The remainder of this work will chiefly 
consist in the discussioil of six terms ; and 
therefore, before entering upon sucll discns- 
sion, it is a primary necessity to f~irnish rigid 
definitioris of each of these terms. 

For  a p~irpose which will presently appear, 
we will assign to each of these terms a letter, 
which will tis their order in a series not ad- 
mitting of any alteration. 

' (  The first of these terms, which we will 
designate bj- the letter A ,  is happiraess; the 
second, wllicli we will designate by B, is prog-
ress; the third. 117hich we will designate by C, 
is dynamic action; tlie fourth. which we will 
designate by D, is dynamic opi~aion; the fifth, 
which we will designate by E, is knozuledge; 
and the sixth, which we will designate by F, 
is education. 
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" The definitions of these six terms are as 
follows : 

" A. Happiness. -Excess of pleasure, or 
enjoyment, over pain, or discomfort. 

"13. Progress. -Success in harmonizing 
natural phenomena with human advantage. 

"C. Dynamic action. -Employment of the 
intellectual. inventive, or indirect rnethod of 
condion. 

"D. Dynamic opinion. -Correct views of 
the relations of man to the universe. 
"E. Knowledge. -Acquaintance with the 

environineut. 
L L  I?. Education. -Universal distribution of 

extant linowleclge. 
"Corresponding to these six terms thus 

defined, there are six theorems of dynamic 
sociology, which require to be elaborated and 
established, ancl to each of which a separate 
chapter mill be devoted. 
'LContinuing the literal designations, these 

theorems are tlie following :-
"A. I-Iappiness is tlie ultimate elid of cona- 

tion. 
" B. Progress is the direct means to happi- 

ness ; it is, therefore. the first proximate encl 
of conation, or primary means to the ultimate 
end. 

"C. Dynamic action is the direct means to 
~ rogress; it is, therefore, the second proxi- 
mate encl of conation, or secondary means to 
the ultiiilate end. 

"D. Dynamic opinion is the clirect means 
to dynamic action; it is, therefore, the third 
proximate end of conation, or tertiary means 
to the ultimate end. 

"E. Knowleclge is the clirect nieans to 
dynamic opinion ; i t  is, therefore, tlie fourth 
proximate end of conation, or fonrth means to 
the ultimate end. 
"F. Edncation is the clirect nieans to knowl- 

edge ; it is, therefore, the fifth proximate end 
of conation, and is the fifth and initial means 
to the ultimate encl." 

The remaining six chaptcrs of tlie worli-, . .namelg-, chapters is . ,  x., xi., xii., xiii., xiv., 
treat of these six suk~jects seriatim. 

In  chapter ix., then, tlie doctrine is set forth 
that happiness is the ultimate end of collation, 
or human endeavor. Here Mr. IITard discusses 
the nattire ancl genesis of feeling, as the proper 
basis of a philosophic system involving tlie 
interests of man; a~icl he subsequently en-
deavors to sliow, that, what function is to 
biology, feeling is to sociology. And after a 
discnssion of the intellect~lal niethod as com- 
pared with the physical method of conation, 
and several collateral subjects, he sets forth 

the doctrine that degree of feeling is con-
cornitant with degrce of organization, ancl that 
the pursuit of happiness by man leacls to 
higlier pllysical, mental, anil social organi-
zation ; that, in turn, such higher organization 
increases feeling, and thus increases pleasure, 
and thus increases halq3iness. 

Cliapter x .  is devoted to the consideration of 
progress as tlie primary means to happiness, 
and includes : a discussion of the difference be- 
tween dynamic sociology and moral science ; 
then a c2iscussion of the growth of the means 
for communicating ideas, -language in all its 
forms; then of the arts 2nd industries which 
are de~eloped in tlie p~irs~i i t  of subsistence ; 
then the origin of government and the institu- 
tions of government ; and, filially, the origin 
and institutioiis of religion. 

Chapter xi. is entitled ' Action,' -a term 
cliosen in preference to the inore common ex- 
pression, conduct. The chapter is chiefly de- 
-\ otecl to the cliscllssioil of a systematic classi- 
fication of actions, first, as invol~ultary and 
volaiitary ; and ~.oli~ntaryactions are again 
clividecl into impulsive or sensori-motor, and 
deliberative or ideo-motor. Each of the latter 
classes consists of two groups ; namely, actions 
possessing moral quality, and actions devoid 
of moral quality. 

I t  is no part of the author's purpose to treat 
of action possessing moral quality ; although, 
in orcler to make clear the irrelevancy of such 
actions to his discussion, he occupies some 
space in going oyer the ground usually covered 
by writers 011 ethics. Actions clevoicl of moral 
quality are those upon which progress essen- 
tially clepencls, ancl chiefly that branch which 
falls uncler the more general head of delibera- 
tive or ideo-motor actions. They are further 
subdivided into static ancl dynamic, the former 
group embracing the great hulli of hiunan 
activities in the performa~lce of the ordinary du- 
ties of life. Static actions of this class do not 
result in progress, bnt tend simply to preserve 
the existing social status. Dynamic actions 
constitute the really progressive class of actions. 

The chief fact which distingnishes clynamic 
actions from all others is, that they are per- 
formed by the indirect or inventive niethocl. 
All the progress that has taken place in society 
has been due to sucli action. However spon- 
taneous such progress may appear, i t  has, 
nevertheless, been the result of teleologic meth- 
ods in acljnsting nat~iral phenomena in such a 
manner that they will acconiplish clesired encls, 
-remote in themselves, but foreseen by the 
intelligence of the cleveloping intellect. The 
results are the essential elements of human 
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art  ; ancl conseqt~ently civilization is fundamen- 
tallj- and wholly artificial. Here Mr. Warel 
introduces a series of illustrations of typical 
dyi~amic actions perforined in the course of 
social progress, for the purpose of elucidating 
the central idea which he desires to embody in 
the term ' d j  ~iamic action.' 

Chapter xii. is a discussion of opinion as 
the direct means to progressive action. As 
dynamic actioiis are icleo-motor, such actio~ls 
most result froin the possessio~~ by the agent 
of certain unclcrlxing ancl directing ideas. 
The truism that ' ideas rule the morlcl ' simply 
means, that opiaions d e t e ~ ~ n i n e  Botactions. 
in older to 1~rodllCe dynamic actions, -that 
is, actions which ~vill, in fact, result in progress, 
-it is essential that the opinions which under- 
lie them be in rigid harmony with objective 
reality. Dynamic action can o11ly flow from 
correct opiilion. 

Op i~~ ioasmast not only be correct, they 
must be important. Unless important, no 
appreciable cly~lamic result nrill flow therefrom. 
The most important opinions, or ideas, are 
arranged uticler four general heacls : first, cos- 
mologic ideas ; second, biologic ideas ; third, 
anthropologic ideas ; fourth, sociologic ideas. 
Correct ideas belonging to these four great 
classes constit~lte the l~riinary motive power to 
all human progress. 

Chapter xiii. is upon lino~i~ledge, -the in]- 
rnecliate data of ideas. Opiliioils canilot be 
directly reachecl. They are not sul~ject to tlle 
will, either of the party holding them or of ally 
other : they are simply conseqaents. Obvionslj , 
the nntecedeiits of ideas corlsist in the clata 
possessed by the iniacl relative to the mate- 
rials and phenomena of riature. Such data are 
groul)ecl by the anthor uiicler the general tern1 
'knowledge.' ICnowledge, therefore, nlust first 
exist ; ancl, if it exist, no effort need be espencl- 
ed in deter~niniug opinion. 111this cl~apter 
the author shows that the chaslil which in fact 
separates the intelligence of the lowest ancl 
the higiiest classes of' niankind is chiefly due 
to inequality in the possessio~i of the data for 
thonght. I3e shon-s that the capacity of the 
mill(] is, in any particnlar class of society, prac- 
tically equal ; that, eve11 in mhat are kuown as 
semi-ci~iiized or barbaric races, the capacity 
exists for a far greater amount of knowledge 
than is ever obtained. 

Chapter xiv. is on edacation as the direct 
means to Bnomleclge. The possession of 
knowledge, therefore, if it could be secured, 
woolcl constitute the true means to the proxi- 
mate end, and thus secure the ultimate purpose. 
But the human mind is so constitntecl that i t  

cannot be safely intrlxstecl to secure this end 
for itself; for the ii1diricl~1al cannot unclerstancl 
the riecessitg7 for this -knowledge, or guide 
I.~imsclf wiselj- in its attainrrient, prior to its 
acquisition : that is, the periocl of acquisition 
is in the earlier years of the life of thc indi- 
vidual, when he must be guided by others. 
Tlle initial ineails i11 the entire series is there- 
fore education, actively considered as a func-
tion of society. 

The morlc closes wit11 a conclensed but fun- 
dament,zl t r e a t n ~ e ~ ~ t  of the general subject of 
popular eclucation, in n.liich appears a review 
of the various theories that have been held, and 
that still coiitrol human action on this subject. 
I ie  divides the general body of public opinion 
into five parts, ~vhich he denominates ' the five 
kinds of edocation.' These are : first, eclu- 
cation of experience ; second, of discil~line; 
third, of culture ; fourth, of research ; fittl~, of 
information. Tlie first four of these lrinds 
of education are considered for the purpose 
of slioming, that, llo~~rerer important in them- 
selves, they are insufficient to accoinl)lish the 
great end of securing ail artificial c i ~ilization 
as the product of direct social action. The 
last of tliese fornls of edocation, therefore, is 
the only one ~vhich emboclies such promise. 

The autlior sees little hope in the inlpcrfect 
and desultory attempts of i~ldivicluals to secure 
this great need i11 society. T o  rencler it of any 
value, he claims that education in~lst  be the sys- 
tematic work of society in its organiaetl capa- 
city. Ceasing to exert itself longer i11 vain 
at ten~pts to secure directly the varions prosi- 
mate endr, society sllould I igorously adopt this 
inital means, aiid concentrate its energies on the 
morlc mhicli is clearly practicable, -that of fur- 
nishing to all its inembers the data actually in 
its possession. 

Under the hearliag 'Matter  of education ' 
the author brieflr, hut witliout clogmatism, dis- 
cusses the general tlieorein that tile subject-
matter sl~ould be a k~iowledge of nntare, -a 
Bno~~ledgeof tlie environlne~lt of the iudiricl- 
ual an~1 of nlankincl. IIis treatment of the 
methods of popular instruction is brief, main- 
taining that this is merely a inatter of supply 
in the l~olitico-economic sense, ~ ~ l i i c l l  cer-will 
taiuly come as sooil as there shall be an ade-
qnate demancl. EIe says, '' The methocls and 
tile teachers have always been as good as the 
popular notions of education, and t h v  will 
doubtless continue to be so." The only crite- 
rion mhich he docs lay clowil wit11 regard to 
rnethod is that lt he teleologic. He  insists that 
eclucation, like every other department of cirili- 
zation, must be a11 artificial liroduct ; that it 
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must be undertaken deliberately, planned by 
Plunlail intelligence, and achieved thro~lgh hu- 
mail effort. 

The a~lthor discusses, in a broad and philo- 
sophic manner, a great body of questions in 
which civilized mail is deeply interested. He 
has therefore written for a wide reading ; and 
happily his style, in its esseiltial character-
istics, will not repel those to whom i t  is pre- 
sented. 

GEOLOGY OF SOUTHERN PENNSYL-
VANIA . 

Second gcolo~qical survey o f  P e n n s y l v a ~ ~ i a .  -Report 
o f  progress TZ.- Tltc geology of BedJi,rd and 
Fullon counties. By J .  J .  STEVESSON.Harris-
burg, Surl;ey, 1883. 15f 382 p ,2 maps. So. 
P ~ o ~ ~ s s o r  has inacle cletaileclSTEVENSON a 

survey of the district, which has led to b ~ i t  few 
material changes in the mais of the first survey. 
The descriptions of tlie s t r ac t~~ra l  geology are 
carefill, plain, and easily unclerstood ; and the 
second part of the report, consisting of a day-
book of obserratioi~s along the roads, with ref- 
erence to outcrops, mines, and quarries, will 
doubtless prove rerg useful. 

I t  is well that Professor Stevenson has not 
completely neglected l>aleontology in his de- 
scriptions of tile various formations ; b ~ l t  this 
feature of his report is capable of much iin- 
provement, only about sisty species being 
cited as occ~lrring in a section that estends 
from the upper coal-measures to the calcifer- 
ous. The value of his determinations, and 
the scie~itific interest of his worlr, woulcl have 
been much increased, if care hr~d been talren 
to collect and determine tlie fossils found in 
each group, and lists of them published, 
together with the localities in which they oc- 
curred. I t  is not meant to infer that Profes- 
sor Stevenson's cleterminatiolis are incorrect, 
hut simply that he gives no eridence in snp- 
port of them. For instance : lze says, '&Some 
of these lagers contain fossils which are dis-

tiqictly Cliemz~,ng,none whatever of Portage 
type being present ; but, owing to the weath- 
ering, the forms call be identifiecl on l j~  generi- 
cally." The writer cloes not think lie is alone 
in doubting whether there are any fossils which 
are distiactively Chemung. At  ally rate, i t  
would be interesting to know what these gen- 
era are. EIe mentions no fossils in his Hudson 
River group, and in the Trenton mentions only 
three forms, which are also very comrnon at  the 
top of the lower Silurian. The director of tlie 
survey, in his letter of transmittal, makes 
the following curious remark, which seems to 
indicate a pec~~l iarconception of'the objects of 
paleontology. R e  says, Paleoiltologists will 
find it an easy task to copy out from the index, 
separately, the ~711ole list of fossil annes,  and 
arranae them afterwarcls to suit their own pur- 
poses?" Certainly, paleontologists do ilot want 
to arrange fosslls to suit themselves, but to 
find out how nature has arranged them. The 
two maps accompan-ing the report are of very 
indifferent quality, as it is clifticult, especially 
over the Brond Top area. to follow on the maps 
the descriptions in tlie test .  Mr. Sterenson 
disclaims responsibility for several tliiilgs in 
them, which may account for the discrepancies 
between the t e s t  anc1 tlic maps. Professor Les- 
Icy seems to thin11 that the maps may be easily 
followed by a person familiar with the coiuntry ; 
but the lnaps shoulcl have been constrncted so 
that others, also, may be able to understancl 
them. E-Ie seems to apply lweconc*eived no- 
tions of orogral~hy, wliether it agrees with the 
geology as stuclicd in tlie field or not ; and, if 
the responsibility of 1>rel)ari11g the inaps rested 
with tlie same person who has done the field- 
work aocl prepared the tes t ,  the result would 
probably bc more intelligible. Mr. Sterenson 
mentions a bed 195 feet above the Pittsbwg 
coal. This woultl alq~arently belong to the 
upper series, consitlered Permian in otlicr re- 
ports of the survey ; but this does not appear 
to be represented any~r~herc on tlie map. 

WEEKLY SUMMARY 0 3  TXE PROGRESS OP SCIENCE. 


ASTRONOMY. 
Eclipses of Jupiter's satellites. -Cornu pro- 

poses to observe these eclipses photometrically, com-
paring the light of tlie satellite during t l ~ e  time 
while it is enterinq or ernerging from the s11:tdow 
with that  of an artificial satellite visible in the sarne 
field, and made to vary in brightness a t  pleasure by 
a n  adjustable ' cat's eye,' so called. I-Ie shows that  
t he  moment when the light of the satellite is half 

that  of its unobscured condition is the one which 
can be most accurately determined, a l ~ d  urges that 
the pliotometric observations should be so arranged 
as to give at1 automatic record. Adn~iral  >Ioucl~ez 
has autl~orized the application of the necessary ap- 
paratus to one of the large equatorials of the Paris 
observatory. 
31. Cornu does not seem to be aware that  a very 

similar, but really more precise, method of observa- 


