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T H E  iVE W YOIZZi STATE SURVEY. 

soar^ of the readers of SCIEXCEare cloubt-
less familiar with the work of the state survey 
of New Pork, and will be interested in the re- 
ports of its progress, which will be pnl~lislied 
fi-om time to time for the information of our 
readers. But the vork has beell going on so 
quietly that many are unacquainted with the 
history of the survey, ailcl the scope of its 
nro1.k. I t  is therefore as an introduction to 
occasional reports of progress that we publish 
a short slcetch of the survey. 

Several governors of Xew York had in rain 
callecl the attention of the legislature to the 
importance of such a survey. I n  the autumn 
of 1875 the matter was taken up by the Amer- 
ican geographical society, vhich caused an 
iilrestigation to be made into the character of 
the best existing maps. IIaving found them 
grossly erroneous, and productive of grave 
practical evils, the geographical society ap- 
pointecl a col~~rnitteeto secure, if possible, the 
necessary legislation to organize a state sur-
vey. This resnltecl in the passage of a law, 
organizing the surve3. nnder the clirection of 
commissioners, v110 appointed Mr. James T.  
Gardiner, fonnerly geographer of the U. S. 
geological surrey,  to be director. 

The first work of the director was a thor-
ough examination of the evils which the state 
survey mas expected to remedy ; ancl his plan 
ibr the vork is based 011 the results of this 
inquiry. 

The report for 1876 showed that " although 
the boundaries of eleven counties, having over 
sixty corners, mere examined in whole or part, 
get only two corners were for~nd marked with 
any authentic monuments. . . . The north-
west corner of Albany county was original11 
markecl by a clead hemlock-tree. This dis-
appearecl many jcars since, and no moiin-
ment-inilicatcs the spot where it stood. A 
fern old hlazccl trees alone rcmaiii as evidence 
of the mcstern line of Albany count). . . . 
The original north-cast corner of &Iontgom- 
ery county was a stake in a cultivated field. 
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I t  has clisappearccl, ant1 ilothing marks the 
point." 

Concerning local and privatc surreys, the 
observations and recornrnenclations of the re-
port are of importance to the ~vholt~ country. 
It says : "The want of a per~nanent system of 
landmarlcs, ~vliose distance ancl dirclction from 
one another are exactly known, renclers posi- 
tions of all lines very uncertain. Starting-
points from which the su rve  or is expecteil t o  
begin his ~vorli are very often in tlonbt by 
man!- feet : he has, therefore, no object in 
running lines accurately, as it is evident, that, 
if the initial point of a survey is wrong, all 
points on the lines will be wrongly locatecl, 
even when chaining aiid C O ~ I I P ~ S S~01'13 are 
absolntely correct. . . . A11 examination of 
the present methocl of surveying lancls must 
convince any engineer that its necessary imper- 
fections are the principal sources of those an- 
noying and expensive quarrels ancl litigations 
about boundaries nit11 which all land-on-ners 
are painfrilly familiar. These troubles are by 
110 lneai~s peculiar to American experience. 
Perishable lanclmarlis ancl imperfect surveying 
have produced uncertain boundaries in every 
civilized country. Throughout Europc and 
Inclia this evil tias been perfectly remedied by 
basing all lancl-surveys upon :t system of per- 
manent monnrnents located by accr~rate tri- 
angulation. We  must continue to waste force 
and money in quarrels and lawsuits over un- 
certain lines, until we apply the only cure 
whicli civilized Europe has found pernianently 
satisfactory." 

The accnraq of the best maps of the state 
was nest  tested, ailcl they were fortncl to rep- 
resent the towns from o i ~ c  to three miles from 
where they really are. , ' I f  the piirpose of 
maps is to describe truthf~illy boundary-lilies, 
towns, ancl tol~ogrnphical features, as they 
actually exist on tlie earttl's surface, then the 
niaps of this state are proved to bc fi~lsc wit- 
nesses ; ancl the sooner their character is known 
and condemned, the earlier m q .  improvement 
be 100licd for." 

The report proceecls to show that a sufficient 
rernecly will never he appIiec1 throng11 the eser- 
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tions of local authorities, or tklc rnteil~rise 
of private map-publishers : .' 'rhe radical dif- 
ficulty with our ~noclern surreys lies not in 
want of ca xtcity, integrity, or ambition among 1 
the local s u r \ e o r s ,  but in the want of a s js -  
tern of lines measured with absolute precision, 
and permanently iriarliecl, which call be illacle 
a base of all surreys, and can ftlrnish clieclis 
at  short distances, ancl keep errors within cer-
tain well-defined limits. " 

A trigonometrical survej of this nature, 
whenerer completed. will be used in a great 
variety of ways, entirely illdependent of any 
topographical mapping that may be founded 
upon it. I n  pursuance of this policj , the sur- 
vey has been confined to trigoliometrical work. 

The triangulation is based on that of the 
U. 8 ,  coast and geodetic surley, which had 
been extended across Alassachosetts to the 
Hudson ; certain stations on the IIuclson River 
series of coast-surrey triangles having been 
connectecl both with the S e w  England ancl 
Fire Island bases. Comp:trison of results from 
these different lines of measurement shows that 
the l>ositions of points orerlooli-ing the Hudson 
River valley are linonrn with great exactness, 
and may therefore be used as starting-points 
for most accurale snrvej ing . 

The lines of principal triangnlation arc be- 
ing pushed into the settled parts of the state 
as rapiclly as possible, in order to set tertiary 
stations for use of local surveyors, where1 er 
property is most valuable, and to save bonnd- 
aries mliose loss seeiris imminent. Principal 
stations being once establisliecl, the s~ibclirision 
in sirialler triangles, ancl determination of pnb- 
lie bounclaries, can proceed at  separate l~laces 
whenever deiriancled by the exigencies of spe- 
cial regions, and call be clone at  the expense 
of indix iclnals, towns, and counties. 

The Hudson valley is already well supplied 
with principal stations b j  the U. S ,  coast sur- 
Tey. The state survey has therefore plaaned 
to lay out a series of principal triangles ex-
tending fro111 Albai~y westward through the 
central and western counties of the state ; and 
another from the loner part of the IIuclson, 
through what is linon-n as tlic sonthern tier of 

conntics. The first of thcsc~, or t l ~ c  c~at r t t l  
selies of triangles, begins at  the coast-survey 
stations, Rafinesyue and IIelclerberg ; the first 
being north-n est of Troy, and the 1attc.r vr est 
of Albany on tile Ilutlson River. 'rile distance 
between these points, which i~ the base of this 
sjstem of triangles. is a b o ~ ~ t  metres.36,966 
The triangulation begiilniug a t  tlie IIoclson 
runs westwarcl, spanning thc ~ n l l e y  of the Mo- 
hawli- River, and the \alleys which coil t in~~e this 
great depression mestw ard across S e w  York. 
Along the shore of Lake Ontario, from Oslvego 
to Buffalo, the U. S. Iali-c surrey has measured 
a small but accurate chain of triangles, a part 
of their main chain along the lakes. With 
this lalie-survey triangulation, the scheme of 
the state surrey was connected south of Oswe- 
go ; the distance between the lake-survey sta- 
tions, Victory and Clyde, being the joining 
line, and, in fact, foorming a base from which 
worli- mas begun on the western part of the 
state-survey chain, before connection was niacle 
with the EIudson River section. 

The measurement of tlie angles of the larger 
triangles is done with 1%-inch horizontal cir- 
cles clividecl by Trougliton and Sin~ms of Lon- 
don. One of them was, however, mounted by 
Fautll ancl Co. of TT7ashington. The Fauth 
theodolite has three reacling microscol>es di- 
lieled to seconds, ancl a telescope of 22 inches 
focal length with object-glass of 24 inches 
cliaineter. The Troughton and hiinins the-
odolite has two reacling iriicioscopes divided 
to seconds. The angle5 of the snlaller sec- 
ondary, and of the tertiarj triangles, are meas- 
ured with 8-inch Trongliton ancl Siinrns circles 
with two reading iilicroscopes divided to sec- 
oncls. These instr~iments hare also vertical 
circles dividecl ancl reacl in tlie same ~ v qas 
the horizontal. 

A complete srstem of trigono~netrical l e ~  cl-
ling is carried on in conllectioil nith the sec- 
onclary and tertiarj triangulation, the zenith 
distances being observed with the 8-inch cir- 
cles. Mear~~remeiltof the horizontal angles 
of each class are repeated until the ltrobablc 
errors are ~vitliin the limits prescribed by tile 
I:. S. coast survey ancl tlie Britisli orclnnnce 
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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  placecl 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 


