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volume has been prepared in obedience to this 
requirement: it is, in part, based on work under
taken hj Dr. Smith in 1880, in the prepara
tion of reports on cotton-culture in Alabama 
and Florida for the tenth census of the United 
States. The maps and woodcuts engraved 
for the census-office, and the statistics collect
ed by the enumerators, were placed at his 
disposal for this report; while the geological 
material collected by the state survey during 
previous }^ears was freely contributed to the 
census report on Alabama. Subsequently ad
ditional work has been done by the state sur
vey for this report; and the resulting volume 
is most creditable, both to the ability of Dr. 
Smith, and the wisdom of the state in institut
ing such a surve}'. 

Part i. of the report is introductoiy in its 
character, and consists of a general discussion 
of the composition, mode of formation, and 
properties of soils, and of the changes pro
duced by cultivation. This discussion, extend
ing over one hundred and fifty-three pages, is 
admirable of its kind. I t does not attempt to 
present any original observations; but it is a 
very full and judicious resume of the present 
state of knowledge on these topics, and shows 
a much greater familiarity with them than is 
usually expected from the geologist. 

Part ii., which constitutes the report proper, 
is an account of the main agricultural features 
of the state of Alabama. Following the tab
ulated results of the census enumeration, — 
viz., table i., area, population, tilled lands, and 
cotton-production ; and table ii., acreage and 
production of leading crops,—we find section i. 
devoted to an outline of the physical geography 
and, geology of the state, and an enumeration 
of its agricultural subdivisions; section ii. 
giving a detailed description of these agricul
tural subdivisions ; section iii., agricultural de
scriptions of the counties of Alabama; and 
section iv., cultural and economic details qf 
cotton-production. 

For the purposes of agricultural description, 
Dr. Smith divides the state into three divisions, 
— a middle, a northern, and a southern. Of 
these, the middle division is the oldest geologi
cally, and consists of the south-western ter
mination of the Appalachian chain ; and the 
northern is the next in order, consisting of the 
southern termination of the great Cumberland 
tableland and of the highlands of Tennessee, 
together with the Warrior coal-basin. With 
the exception of bottom and alluvial lands, 
the soils of this division are sedentary'soils, 
resting upon the rocks from which they were 
formed ; and both the agricultural and topo

graphical features of the country are largely 
determined b}r its geological structure. 

In the southern division, on the contrary, 
these features are largely independent of geo
logical structure, and " almost exclusively the 
result of erosion as determined by differences 
in the material of a single formation, — the 
stratified drift or Orange sand, which, except 
in parts of the prairie belt, covers the under
lying beds over this whole division." 

The soils of each of these regions are very 
fully described, the description being in naairy 
cases accompanied by chemical analyses and 
determinations of the more important physi
cal properties. In the middle and northern 
divisions the classification is chiefly geological, 
while in the southern it is based mainly on the 
character of the prevailing forest-growth. A 
valuable addition to this portion of the report 
is a list of trees and lesser plants characteristic 
of the several regions of the state, prepared by 
Dr. Charles Mohr of Mobile. 

The report is illustrated b}r three geological 
sections, an agricultural map of the state, and 
maps showing the distribution of temperature 
and rainfall for the year, and also for the winter 
and summer seasons. 
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M R . GRAY'S book on absolute measurements 

is the outcome of a series of articles from his 
pen, upon the measurement of currents and 
potentials, published in Nature in 1882 and 
1883 : it is, in fact, a reprint of these articles, 
with some alterations and considerable and 
important additions ; and it must be regarded 
as a most useful contribution to what may be 
called the available literature upon this subject. 

The presentation of the S3rstems of compu
tation, based on the so-called absolute units, 
is clear and accurate, and will enable the stu
dent to obtain a firmer grasp upon the methods 
now all but universal]}7 used than can easily be 
secured from other sources. 

The work opens with a description and dis
cussion of methods of determining the hori
zontal component of the earth's magnetism, 
upon which so many electrical measurements 
are made to depend. Mr Gray is a warm 
advocate of the use of small masses in this 
operation, suggesting the use of magnets of 
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steel wire one niilliii~etre in dinrnctcr instencl 
of tliosc found in the coii~mon form of rnag- 
~~etometer; and in the deflection esperiineut he 
uses the l igl~t  mirror magnets .r\ 11icl1 arc found 
in Tho~nson's reflecting-ga1v:~noineter. I11 

siinplicity aucl convenience, his pl:~n certaii11~- 
possesses many advantages, as well as in frec- 
clo~n from certain errors which are likely to 
exist in tlie use of the more mass i~e  forms. 
I t  also lias the merit of cheapness, ellabling 
any one, at  little expense, to dcterinine this 
important elcrncnt ~vitli a reasoilable degree of 
accnrac2y. Scitller mcthocl, llo~verer, is free 
fro111 clisad\.antagcs, to wliicll the author directs 
furthcr altciition in n note. 

This discussion is followed by a considera-
tion of the methods of calculating tlie coilstants 

:~bsolute measurements, :ls oiiginnllj :~pplictl 
by Professor R o ~ ~ l a n d .  

The closing chapter is dcl-oted to a I ery 
satisfactory discussion of dimensional equa 
tions. 

,I list of errata accompanies the volnn~e, :nlcI 
scl-cral errors not included tlierein are to t ) t k  
fo~lntl ;hu t  none are of' great importance, 01. 

likely to nlislead the reader ; and altogether 
the booli will be -\~~elcomecl by el-cry studerlt 
of electricity. 

X r .  BIrndocl<'s notes are intended to I)e 
supl?leiilcntary to the Elementary lessons ill 
electricity ancl n~agiietism by Silvanus 1'. 
Thoml)soii, and consist, ill the main, of am-
plifications of soiile of the propositio~ls in that 
work, JT it11 den~onstrations in mliich a linowl-

of a coil, ancl the constraction of a sta~~clardledge of the clcin~nts of the calculus is assumed. 
galvanometer, the latter being describecl nit11 
such illtention to details as to leave little to be 
clesircd. The author then proceeds to esplilin 
the use of the stanclarcl gal~aiioinetcr in the 
graduation of other forms, selecting for this 
purpose Sir TVilliam Thornson's potential and 
current gall-ano~neters. The construction of 
these instruincnts is described, and the process 
of gracluation mliicli is actually adopted in 
practice. J\Tl~ileit is doubtless true that in- 
struments for the measure of cn~,rciit mlcl elec- 
tromotire force mllich satisfy all tlie demands 
of the practical electriciaii hare not ~ e t  becn 
devised, Sir n'illialn Thonlson's unquestioil-
ably rank high amoiig those at  resent in use. 
The mosl serious error ~vhicli is lili-el- to rc-
srllt from their eml?lo~i~ient arises out of tllc 
change in tlie strcngtll of fielcl proclncecl by 
tlie perma~~ent  magnets, n-hich is pretty certain 
to occur. 1711..Gray suggest? several nicthods 
of testing the field of the magnet.; which fur- 
iiisl~ ralnahlc chcclis in thcir nyc. 

Tmo or three siinple tests rvliich are not rc-
fc,rl.ecl to mill reaclily suggest thcn~sell-es to any 
one malliilg use of the instrninents. 

The discussioii of resistance-i1ieas~1ren1~11ts, 
altliough not csl~austivc, covers most of the 
ground; and especial attention is given to 
niethods of measuring very low resistances, 
iiow a matter of greater importance than for- 
merly. A chapter is deroterl to the measure-
ment of tlic energy in electric circuits, vhicli 
illeludes a val~lable discnssion of the theory of 
n!teruatil~g-maclii~lesant1 methods especially 
ac!apted to them. 

One of tlie most interesting features of tlie 
book is a description of several siinple ailcl 
ingenious methods of riieasuriilgiilteilse mag- 
netic fields, suggested by Sir TJ illianl Thoni- 
son ; and also the w e  of carth-il~clnctors iri 

Occasioilal cxtciisioils ailcl adclitions are also 
made, whicah add much to the ~ a l u e  of the book. 
I t  is likely to l)c of considerable use to thc 
student of Professor Tlioinpson's elementary 
lessons, aiicl it may also be used aloile with 
little difficulty. Errors are here and there met 
with, the 111ost notable of mliicli arc to be found 
in tllc definitioils of units, originating citlicr ill 
gross carelessness, or in a coiifr~sioii of ideas 
i11 the inind of the author. The distiiictiou 
l~ctmecn worl; allcl rate of worlr, or activity as 
i t  is happily aaiiiccl by Sir Tl'illiam Tliomson, 
is not regarded in tllc definitions. A conlornb 
is clefinetl as an ninl12lre per second. A watt, 
~~11iehis activity, is definecl as 107 ergs, which 
is work. The watt and joule are declared iclen- 
tical ; nlthoogll the first is activity, and the 
scconcl is energy. The joule is defined as a 
quantity of heat : tlie suggestion of Sir TIr. 
Siemens vas,  that it should he a unit of worlr. 
equal to 10' ergs. 

Tllanlis to the cforts of' the Critish associa- 
tion and tlie internatiolial electrical congress, 
the nomenclature of electrical measurement is 
well-nigh perfect ; and it is both important a i d  
easy for the student to acquire i11 the begin- 
ning clear and accurate coiiccptions of the, 
nature ailil relations of the nnits involved. 
I s  there not, lio~vever, a tendency at  the present 
time to 07 erilo tlie matter of creating ant1 nnin 
ing nnits? Too many will complicate mtlier 
than simplify processes of coinpntation. The 
use of 'joule ' cloes not seem to bc altogether 
free from criticism, on nccount of the fact tliat 
the saine name, or at  least the initial J ,  IL:LF 
long been in use as tlie symbol for tlie rnccliail 
ical eqniraleilt of heat. There does not a]) 
pear to be any good reason for making a uiiit 
of tlie current w11icl1 will evolve one cubic 
centi~netrc of mixed gases per' miarltr, :Inti 



calling it n ' jacobi,' as 2111 clcli~ cd units sllould gallee of' tllc :thsol~~t(ss j  btcin being destroj ctl 
Ir~crelated to the fundamental rlilits of length, by ecsessivc oina~ne~itat ion it is well; 2nd 
mass, a ~ l d  time, througli simple, dccimal ratios. e~lougli to 111alrc l~as te  s l o m l ~  in nrlcling to  ~rliat  

Tllerc i5 dn~lger, ill fact, of the simple ele- has alrcxcly i ~ c c ndone. 

T~II2'ELLIGENC% PI2 OM AJfERI CAN S'CIE7iVTIFIC S'Y'A TI ONS. 

GOVERNMENT ORGANIZATIONS. 

aeological survey. 
I'uleo?~toloyy.-Prof. IT.S, Willianis, from liis pre- 

liminary stntly of the specimens he collected during 
last season in Genesee and Wyoming counties, N.Y., 
from the (;encsee slate a n d  Portage formations, 
reaches some interesting conclusio~ls. H e  is con-
vinced that the blaclr shales which appear in the 
lower Portage of this region, and continue to appear 
as thin zones up to a point just below tlie Portage 
sandstones. represent merely an iriterrupted continu- 
ation of the deposits called the Genesee slates. After 
tlie typical Genesee slate was depositeci to s o ~ i ~ e  con-
siderable thicli~iess, the Portagc: f a n ~ i a  made its np- 
pearance ill the soft, blue, argillaceous sliales. A 
l~undred feet higher another hlacli shale appears of 
sever:tl feet tl~icliness, and t l ie~i olive sh:tles coine in ;  
and for several lrundretl feet this alternation con- 
tinues, the black sl~ales beconril~g thinner mith each 
repetitioi~, atid containing an  increasing amonnt of irn- 
purity, siiiccwus and argillacoons, so that in the upper 
part tlierc are only darli-gray bands or strealis of the 
olive shales, with fine paper-like lagers of blaclr. The 
earlier Portage blacli slates bear tlic s a n ~ efauna as 
the Genesee, but tlie specimens are fewer. ,~lthongh 
these black slates are interstratified wit11 the olive 
sli8les, they do riot coiitaiil the Portagc fauna. I t  is 
confiired to the olive layers, ancl, lrigher up, to the blu- 
ish argillaceous shales. Near the top of the Portage 
series the sandstones corne in. They are of a light- 
gray color, and are generally calcareous. Tliey fre- 
quently have a petroleum-like otlor, With them the 
Cliernang fauna is associated. The lo~vest observed 
appearariee of that fauna was ill Java to~vnship, 
\Vyoming county, in the first of the gray saricls lying 
just above the last-observed black zone, ~vhicli n a s  
i ~ i t u m i n o ~ ~ s .  

Professor T.\'illiams also says that some interesting 
features have been re~caled  by the study of a large 
scries of specimens of Spirifera r~lesocostalis Hall. 
111 the representatives of tlic bpecies f1,otn t,hc uppcr 
Devonian, there is a well-developed iiiedinn septum 
in the ventral d v e ,  as in the genus Spirifcrin:~; but 
the punctate character of the sliell of that gelills lias 
liot been observed in any of the specimeiis. '1h1: lover 
for~ils,at its fi1,st appearauce in tlte Ithaea group, very 
rarely s l ~ o ~ v  As far as Pro- any trace of the septum. 
fessor Willialiis's examiiiation has gone, Ile finds that  
the mediarl septum is more fully developed ancl more 
generally present, the higher up the specimens are 
found. I n  harmony mith this observation is the ref- 
erence, by Mr. Wliitfield: of a similar specinien from 

TViscon~i~i(Qeol. TYisconsiii, iv. 332) to  Sl>iiiferiiin 
under the name of Spiriferilia ( ? )  zic7a1.. 

STATE INSTITUTIONS. 

New-York state survey. 

Rainfull of western LVCW I-oi.1~. -TO astertail1 liolv 
n~ucl iwater is liliely in different seasons to flow off 
of tlie surrounding watershed into Oak-Orchard 
Swamp, i t  was necessary to study with great care the 
rainfall of the western part of the state for the past, 
fifty years. A careful analysis TTas therefore lnade of 
observations taken at Rochester IIII~T-ersity since 1S30, 
and by the U. S. signal-service at Buffalo ancl Roches- 
ter since 1870. Tlie result o f  this discussion of the 
1:ocliester rainfall is quite remarlcable. I t  is s l ~ o ~ v n ,  
that  from 1830 to ISSO, during tlie rery period when 
tllemoods nrere beiiig cut off froni the mestern part 
of tlie state, the rainfall steaciily incrt2ased froill % 

mean anriual precipitation of 27.7 i~ic.lles to 3s inches. 
The average was 34 inches. From 1868 to IS81 in-
clusive, there was the greatest average rainf;tllB~lowm 
for a similar period in t11;~t locality : it \vas :3F.S3 
inches. The greatest recorded n ~ o ~ ~ t l i l y ,daily, and 
spring rainfalls occurrerl between 1870 ant1 1880. 
This decennial period is tl~erefore a safe one from 
mliicll to estimate rnaximurrl amounts of water liliely 
to be disc1l;lrged from \\~:ttershecls iir the western 
parts of the state; but towns wliosc future water- 
snpply is estimated from tlie amo~unt* rcceived into 
lakes or streams since 3868 may fit111 tllenlselves very 
short of vater,  if the mean annual l~recipitatiol~ 
should decrease to that of the pei,ioil from 18:30 t o  
1810. Long periods of s~nal l  auet,age rainfall will 
doubtless recur in the region lioar Lalie Ontat,io. 
The city of Itocliester should be ])repared for a time 
when, for ten years, the average yield of water from 
its present source of supply, the basin of Ilenllock 
Lalte, may amount to only three-q11:rrters of the 
average flow from lSGS to 1881. 

(,)ucc?~tit?j(!/' evc~~o~ct ted~f i~omwater uuriozts ?acctr~-
sheils. -\\Tllile the nlean rainfall of iliis region has 
increased (luring the past fifty yeal,s, tlre surnruc!l' flow 
of tlio s t r ea~r~s  This is due has grea,tly tlinlillishetl. 
paltly to tlie loss oT ~~etaining-l)o\ver the gronrid, i l l  

owing to the removal of tlie soft fo~.cs.it mould, whieli 
in former times readily nbsorb~d tile I . ; ~ ~ I Iailc! melt-
ing snons, and so prevented these invaluable watcxt,s 
from rushing off and wasting iheri~selvcs ill destruc- 
tive floods, and partly to the enortilolls increase 
in evaporation. The riroportio~i of rainfall, whielr, 
o ~ ~ i ~ i gto evaporation, is lost for use i a  springs, lakes, 
and st,reania, is Irr~o\vn lo  but, few. I n  tlic specizil 


