
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 



report will be found a collection of observntioris on 
evaporation in this country arid Europe. They sliow 
that large rivers receive in the main chanricls seldo~n 
more than one quarter of tlie average anlourit tliat 
falls on their watersheds. The remaining tliree 
quarters is evaporated. On small watersheds the 
proportion of loss fro111 evaporation is small. Tlie 
average flow into Croton Lake is about fifty per cent 
of the average rainfall on the gathering-ground, the 
area of ~ v l ~ i c h  is 339 squa.re miles. 

The amount of water flowing froni Cocliituate 
Lake watershed, of 18.76 square miles, is, on tlie aver- 
age, forty-five per cent of that which falls; but the 
proportion varies greatly from year to year. I n  1866 
only twenty-five per cent of the rainfall flon-ed into 
the lalte; while in 1SS7, with almost the same rainfall, 
seventy-four per cent of tlie precipitation entered the 
Ialte. The difference in tmhe amount evaporated in 
1866 over that of 1857 was equivalent to a depth of 
thirty inclics of water over tlie whole gatheriiig-
ground. Experiments matle in Dennlarlr and Eng- 
land show tliat tlie inean annual evaporation froni 
soil and g r a s  land is from twenty-six to thirty inclies, 
o r  fro111 fifty-six to sixty-seven per cent of tlle rain- 
fall. Tlie tables of rainfall and flow of the Sudbury 
ltiver and Cochituate Lake sho117: also, that  the sum- 
mer evaporntion amounts to eighty per cent of tlie 
rainfall olr these basins; and that in Jlarch and April 
all the rainfall nlay flow off, together with a large 
arilount of mater frorn melting sno~v accumulated 
during the winter. The S u d b ~ u y  1:iver tables sliow 
that  on this watershed tlie loss of mater by evapora- 
tion between May and December. is from three to 
four tinies the quantity lost in spring floods. 

Efl'ect (!f woods on the pole gf streams. -The facts 
given prove tliat evaporation froni the ground is 
the most effective cause controlling the summer and 
autumn flow in our streams : therefore whatever 
tends to relard evaporatioi~ will increase the summer 
flow of springs ant1 streams, The great promoters 
of evaporation are heat, dryness of atmosphere, and 
wind. \Voods, especially when tlie trees are large, 
act in three mays to prevent evaporation frorn the 
ground: they keep tlie surface cool, the atmosphere 
~noist ,  ant1 the lower stratum of air so still that the 
powerful drying-action of the winds is felt compam- 
tively little. The amount of water which will be 
lost from any watershed by the removal of the woods 
must depend on the steepness of ils slopes, the cliar- 
acter and clepth of soil, and tlie nature of the under- 
lying rociis. 

Tlie greater part of the basin of the west branch of 
the Crolon River is wooded. I ts  area is about twenty 
square ~niles. I t  yielded for four years an average 
flow of bisty-three per cent of tlie rainfall. Tlie 
rnearl precipitation Tvas 50 inches. The yearly evap- 
oration was as follows: 1.3 inclies, 11 inches, 23.6 
inches, 15 inclies. The Sudburg River basin in Mas- 
sachusetts, containing seventy-eight square miles, is 
wooded over orlly from one-sixth to one-eighth of its 
area. Prom 1875 to IS70 inclusive, the mean annaal 
rainfall was 47.7 inches, ant1 the nrnonuts of ~ a t c r  
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lost, principally by evaporation, mere 26 inclies, 26 
inches, 10 inches, 27 inches, 23 inches. The Cocliit- 
uate basin is only partially ~vooded. I ts  areragc 
rainfall, 50 inches, is about the same as the West 
Croton and the Sndbury. The average yearly loss 
from the watershed is 27 inclies, while in certain cases 
the evaporation alone must have exceeded 35 inches. 
The West Croton appears to yield in its flow some 
eighteen per cent more of the  rainfall than tlie other 
watersheds mentiolied ; but the dissimilarity in their 
topography and geology lnalres it impossible to say 
how large a part tlie woods play in tlie differences of 
flow. Yet the result bears out tlie ordinary rule 
deduced from observations taken in Europe, Illat the 
average flow in streams drainingmoodecl and swampy 
basins will be frorn sixty to eighty per cent of tlie 
mean rainfall, while those drair~ing watersheds of 
undulating pasture and woodland generally receive 
into the main cliannel only f r o ~ n  fifty to seventy per 
cent of the mean rainfall. Should the rule prove 
applic:~ble in this country, the average increase of 
evaporation by the removal of n-oocls froin a district 
may amouiit to ten per cent of the annual rainfall. 
This loss will occur mainly in summer and antumn, 
so that tlie flow during this season will be diminished 
in far greater ratio. 

With allnost equal rainfalls (22.5 and 20 inches), 
more than two ant1 a half times as rnucll water (8.3 
inclies) flows froin the wooded basin of the West Cro- 
to11 as is discharged frorn the conlparatively unwooded 
watershed of the Sudbury River (2.9 inches) between 
June  1aild Nov. 1. During tlle remainder of the year 
the discharge fro111 these two \ratersheds is alniost 
the same. These results, being deduced from only 
four years of observation, woulcl be modified by fur- 
ther measurement. The great difference in tlie flow 
from these two basins, since it is shown to occur 
between June and October, is u~ltloltbtedly clue to 
a difference in the amount of water evaporated; and 
this is only partly accounted for by differences of to- 
pography and soil. The woods are surely playing 
an  important part in maintaining the summer flom 
of tlle Trest Croton. Cutting the111 off iriight easily 
reduce the sunimer aucl autulnn flow twenty-five per 
cent. TVliile i t  must be underjtoud tliat tlie facts 
are too limited to base ally final t.esnlts upon tlie~ii, 
yet they indicate the probability tliat tlie summer 
and autumn flom of streams may be reduced in vol- 
ume twenty-five per cent by cutting off the woods 
from their watersheds. If the summer and antumn 
flows in the upper IIuclson, the AIoha~vlr, and the 
Black Rivers, were lessened twenty-five per cent fro111 
their present average volume, the navigation of tlie 
Hudson and t,he canal ~vould be doubtful; ant1 cer- 
tainly the loss in hydraulic power for manufacturing- 
purposes woulcl be very great. While the people of 
Yew-York City are wisely taking an active interest 
in tlie protection of tlle northern forest, they slioul(1 
not forget tliat the preservation of the woods on 
the Croton watershed is of great importance in 
maintaining tlie snnimer water-supply of New 
Yor.1;. 


