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surrey.  T h e  seconclary stations along the 
i\lohamlc r a l l c ~  are  from four to  seven miles 
apart .  Where  tertiary ~ o r l i  lias been cloue, 
the stations are from half a mile t o  a mile 
distant from each other. 

an t  0. S. JTilson, formerly of the U. S. north-
west boondary surrey,  anel l lss is tant  Horace 
Andrews, jnn., formerly of the 1'. S. coast 
survey, have charge of the ohseiving parties ; 
ancl Assistant 0. 11. 1~ogardos ,of the signal- 

111the  matter of inarliing stations, the N ~ T Y  builcling party. I n  addition to  the regular 
York survey has clepartetl ~ i c l e l y  from the 
methocl of the U. S. coast survey, which has 
preserved i ts  point.; by burying in the grouncl 
nithill eighteen inches of the smfacc a pot, jug, 
o r  other object, leal ing 110 snrfacc i i~arl i  what- 
ever. The  s ta te - sur~  ~g stations are marked 
by sinking a hole fire feet deep, in the bottom 
of which is  placed a n  earthen pot of truncatecl- 
cone shape, r i t h  centre mark, ancl stamped 
r i t h  the letters ' S.P.S. S.' The  earth is 
rammed about allel above this for abont four 
inches. h granite monument s ix incl~cs square 
by  fonr feet long is then placed in the hole, 
and i ts  centre acljasted over the pot. Thca 
uppctr extremity of the stone, which projects 
above grounil. is dressed, ancl the sanie letters 
anel the nmnber nhich ilesignates the station 
arc cut tleepl; into it .  Diagonal grooves on  
the top of the stone mnrli i ts centre. 

T h e  monuinents a le  of one pattern, ancl 
from a single quarry. These stones, deeply 
einbecldecl i n  the earth, are  very dificult to  
moT e or  clestroy ~vi thont  the perpetrator of 
such a n  act being detected. They m e  easily 
fount1 by loczil surveyors oi others wisl~ing to 
identify the poiuts. The  action of freezing 
and t l i a ~  ing uilequally on the north ancl sout11 
sides of the stone5 will e\-elitually t11ro1~- them 
over ton a ~ c l  the south. AL1ly clisturl?ance of 
this kind can be  deteuteii by the edges being 
out of l7lmnb ; and tlle stone can be recentred 
o\ el the pot, ~ ~ l i i c h ,  being below frost-line, can 
nerei move. I n  addition to  tlic deeply buried 
pot and stone, tn-o nlitricss-pots are buliecl 
from tr\-el\ e to  eighteen inclies deep, and. three 
feet from the s ta t io i~ .  On their tops are  
stamped a r r o w  ~vliich point to thc it:itio~i. 

T h e  worli of the s r u r r y  is carried on by a 
director anc7 a permaneut corps of trainecl as- 
sistants cli~iclecl into three parties, -two for 
ohseiving angles of the primary and secoi~clary 
triangles, :~nd one for signal-building. Assist-

force, froni six to  ninc l~eliotiopers arc em-
ployed in siunmer, Doring tlle winters the 
assistants are engaged in reducing the resnltr, 
and the preparation of maps ancl reports, i n  
the offices of the  survey in the s tate  capitol a t  
Albany . 

I n  t11e hill providing for the expenses of the 
state government, an annual appropriation of 
$13,800 is now made t o  carry on the s o r v q  . 

This  sketch of the  causes nhich bronght 
about the Ken. Po i l i  s ta te  s a r ~  ey, the purposes 
for whicli i t  was instituted, i ts  gnicling policj,  
i ts  plans, gracle of' precision, methods, ancl 
organization. is essential to a riglit nnder-
standing of the results of thc norlc whose 
progrew will be clescribed hereaftel. 

G L A CI.4 L PHENOJfElVA IN OHIO. 

FIZOF.C:. I?. JV~XIGIIIof Oberlin read a paper 
before the Boston society of natural history 
oil the 7th of March, giviilg the results of his 
~ ~ ~ o r l c  summcr exactlast in determining the 
southern bounclary or terminal moraine of tlle 
glaciated area of Ohio. T h e  course of this 
bounclary-line is sholr 11 upon the accompany- 
ing map, and is a continuation of that  tracecl 
by him anel Professor Lewis the p re~io t l s  Tear 
across Pennsjlvania. 

T h e  terminal moraine i11 Ohio is  not e\.erj -
here so prominent ill i ts featnrcs as  it  is 

south of S e w  England, through Capc Cocl, tlic 
Elizabeth Islands, and Long Island ; hut  the 
sontherii boundary of the glaciated legion is 
every~vhere TTery sharply dcfinecl, anel t h e  
lirnits of the ice can be traced with nearly a s  
much certainty a s  the shores of tlie ocean. A t  
various places in  Starlc, Iiolmes, I?airfield, and 
Ross coulities there are ~ a s t  piles of glaciatcil 
material a t  the T-cry l i n ~ i t  of the glaciatecl re-
gion. All that  portion of Ohio north aiicl west 
of the line above clescribecl is  coverecl with the  
material which was ground up nnderneath, ancl 
trarisportecl by  the m o ~ i i i g  ice. This consists 
of unstrntified fine clay, containing scratchecl 
stones and fragments of roclc of various Binds 
from the north. The ayerage clel~th of this 
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accumulation (k~liich Dr. Newberrx calls ' the crop-reports show that the average procluction 
grist '  of tile continental ice-sheet) is a110ut of wheat per acre is nearly twice ns large in 
sixty feet ; tho~igllin l~lnces at the very border, the glaciated as in the nnglaciated portion of 
as  at Adelplli, in Ross county, it is two hun- the state. 

limit, bnt not beyond it. There is a granite of Professor Slmler, that 
bomlcler at Laneaster I S  x 12  x 6 feet. llhe during its greatest 
glaciated portion of Ohio is level, and univer- extent, the 

3I.W Sl lOWIBQ THE COURSE OX 
THE TERHINAI,  MOKAINE 
OF THE GLACIATED ASEA OX 

ice of the glacial period 

sally fertilc. This is in pa1.t owing to the di- The Ohio Itiver, thro~lgh its 
versity of roclcs ground np by the advancing entire course, occupies a valley 
ice, ancl in part to the fact that i t  was 1 ~ ~ 1 - of erosion, having, for more 
verizecl by mecha~iical action, and is spread than a thousancl miles, cut a gorge from three 
evenly over the surface. South of the line the liunclred to five hundred feet deep tlirough t,lle 
c o u n t r ~is cut up into gorges ; and, as a rule, horizontal strata of the coal-formatio~l. Dnr-
the soil is shallow a~rd coml)aratively sterile. ing the extensioll of the glacier into Ilentucky, 
Scratched stones are cntirely absent, and gran- this caiion of the Ohio must have bee11 filled 
ite is founcl only in tlle ri~er-valleys. The with ice a t  Cinciti~lati, forming a barrier in the 
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river nearly six huiiclred feet iii height. This 
mould form slackwater in the Ohio all tlie may 
u p  to Pittsborg, stihmerging the site of that 
city to tlie depth of two hundred ancl fifty or 
three hundred feet, and setting the water back 
far into the vaileys of the Alleghaiiy and Mo- 
nongahela ICivers. 

I n  thc extensive gravel-deposits of Ohio, 
south of the glacial line, no paleolithic imple- 
ments have as yet been found ; but they may 
be confidently loolted for. TTThen they are 
found, the investigations of Professor Tl'riglit 
anrl his associates will h a ~ ~ e  important hearings 
jn determining their age : for, in many respects. 
Ohio affords unrivalled opportnnities for deter- 
mining the aiiiotint of erosion vhich has taken 
place since the ice of the glacial period mith- 
drew. So far, the evidence lsoiiits to a later 
date for the glac~al period than that which is 
advocated by some. hasThe erosion ~ ~ . h ~ c h  
taken place since the glacial period is snrpris- 
ingly small. The streams running over the 
glaciated surface occupy very shallow valleys. 
In those rirers whose course mas changed by 
glacial action so as to produce waterfalls the 
gorges are nerer more than a few miles long. 
The period cannot have been extremely long, 
or these streams would have done more work. 

~ I C S T R U ~ T I V Efloods on the Ohio ancl trih11- 
tary waters occurred from Cincinnati ancl 
Lonisville sonthwartl. The water rose higher 
than evcr l ~ r e liously rccoriled, and property 
nTas destroyed estimated a5 worth $30,000,000. 
TTiarnings were issaed by tile signal-office ten 
to  fifteen days in ail~-ance ; and merchants had 
ample time, in most instances, to save their 
property. Tlic follo~l ing table exhibits some 
of the principal facts :-

of homes, to imperilled health ancl comfort, 
auci to business rlelayrd. ca1111ot be cstin~ated, 
but are liiiowii to have been veq- extensive. 
A I ery full report is gil-en ia the Monthly 
weather-reviem- of the signal-serrice. 

The month has bcen colder than tile nleail 
for the region west of the hlississippi River. 
Thc mean temperature mas from So  to 16' 
belom the normal on llie Roclij -n~oulstain pla- 
teau ; it mas slightly belom the normal in the 
north, east of the Rlississil?pi : ancl above the 
norinal in tlsc south. I n  the v l~o le  country 
east of the Itocky AIonntains the temperature 
mas 0.5' helom the ~~or ina l .  The lowest teni- 
perntore reported was -57': at  Fort Washakie, 
WJ oining. The rainfall of the Pitcific during 
the winter has not been snEcient to :Issure a 
mecliam wheat-crop in that region. l'he clcfi- 
ciency mas orer 4 incshes in central California 
and Oregon in Febrnay,  and there mere larger 
cleficiencics cluring the previons n inter months. 
This important crop, therefore. clepencls largely 
nlJon the spring r:xins. which in this region are 
usual1~-very light. On the other hand, there 
has been a large excess of rain in the lower 
lalie-region and Ohio valley, the excess in the 
latter region being 3.86 inches. 

Ice dangerot~s to navigation is slowly drift- 
ing south to latitude 43O, between longitucles 
15' ancl 4S0 ITT.  

The chart on the next page sllows the meail 
rlistribotion of air-1,ressme and teniperature, 
with the prelailing ~~iiicl-clirectionsin the 
United States and C'anacla. This chart shows 
very high pressure over nearly the wliole coan- 
try, it being from .I lo . 2  of an inch above tllc 
mean, exccpt i11 Florirla and southern Cali- 
fornia. The areas of low pressure traced to 
the Atlantic have all passed over the St. Lam-- 
rence valley. ancl in no case has the centre of 
any depression lsassccl to the south of tlie Ohio 
valle) or midtlle states. 

The total nulnber of storms that have heen 
traced in the United States during each Feb- 
rllary since I d 7 7  is given belom. The mean 
relocity of the storms: as published in the 
ai111nal reports of the chief signal-officer, are 
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