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N C E .  


THE GEODEII'iC WORK OF THE HA YBI<N 
A N D  TVHEELER SUIZ VEYS .  

TIIEpublication of the f ind results of the 
triangulatio~i of these surveys fi~rnishes the ma- 
terial for n tlirect comparison between them, 
inasinucli as the two surreys covered in du-
plicate large :wens of c o ~ n t r y .  Fillly one-half 
the mountain area of C'oloraclo, and a large 
extent of country in north-eastern I'tah and 
sontll-eastern Idaho, hare thus been surveyecl 
in duplicate. An esainiiintion shows, that in 
the foiincr area no fewer than twelve points 
have beeii occupied i11 corntilor1 as geodetic 
statioils, and their positions publisltetl by each 
orgaiii~ation. The followii~g are the points in 
questioi~, witli thc latitudes and longitllcles as 
given by cacli surrey, the determinations of 
the I Iq t l en  survey prececling in each case. 
The ilanies in 1)arentheses arc those given to 
the points by the \\'heeler survey. 
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S T A T ~ ~ ~  I I,at~tude. I 1,ongitudc 

nl;lirc:t . . . . . . . . .  \ 1 

' ( 1 

Pagoea . . . . . . . . . 
I~
Rio Cratide I'grarnid (Simpson) . 
Uncompahgro . . . . . . 1 ) I1 
O u r a y ( l l u n t ~ )  . . . . . .  
Agmicy I<nob . . . . .  
W i l s o ~ ~  . . . . .(Glacier) 

J ~ e o n. . . . . . . . . .  

South River (3laco1ijb) . . .  
Surriinil, (lleigs) . . . . . . . I 


Snefft.1~(13l:riuc) . . . . .  
Bandcd . . . . . . . . .  

The follo\~ing arc the discrep:tncics hctxveen 
the above results :-

~ e i n. . . . . . . . . . .I R .I! 

south 1tirc.l.. . . . . . . . , t i  .i 

Bum~mit  . . . . . . . . . .  t i . : :  


S n e E c l ~  . . . . . . . . . . I a .O 

Baridrd . . . . . . . . . .~ 5 . l i  


It \\ill be seen that tlic discreltnncies in 
lntitrldc arc c1~1ite c40nitnilt. 1,:11lging from 5".0 

to V . 7 ,  tlie IInyclei~ latitudes being ill every 
case the greater ; and that the cliscrepancies in 
longitude are almost equally constant, ranging, 
with the exception of one c:m, from 1".6 to 
.J
' , I f  .(i,the IIajden longitudes being in ever)-
cb:tse the smaller. The comparatively large 
c1iscrel)ancy in the longitncle of Agency linol) 
is csplainnhle by the f:lct. tliat, rrorn most 
points of \ iw \ ,  this station l~rescntsan ill-
cletlned summit. The constancy of thew dis- 
crepailcies poii~ts to the fact, that they are in 
the main clue to station-error, as is  nilqnes- 
tionably the cnsc. The l laj t len ~ ro i l i  w:ls 
based on I)etir cr as tleteriniiied astiorioiliically 
by the U. b. c20ast and geodetic sulrey, wbile 
the 7Vlieelcr work tlepends upon Colorado 
Springs as clcterinined by the \\ lieelcr survey. 
'I'he relati\ e station-error of these two  places 
has not been deterininetl directly, i)ut ca~lnot 
fail to be considerable. oniirg to the clifferencr 
ill their s~~rrounclings. 

hssuming that tlie differelice ill station-
error between L)enr er ant1 Colorado Springs 
is, roughly spealiing, c~joal  to tlic areragc 
clifference between thc. Ilayden :uid \Vllceler 
worli (leaving out Agency Ii'noi)) ,-i.c., 3" 'H 
iri latitnile, and YI.7 in longitncte, --uncl col-
recting onc of tlie two abouo sets of results 
therefor, the discrepancies between thcrn be-
come t ~ s  follows :--

13la11ca . . . . .  
i'agora . . . . .  
lbio Glande Pyrainid 
Uncompahgro . . .
Ourag. . . . . .  
-1gency Knob . . .  
\VIlnon . . . . .  
1,eon . . . . . .
south ldiper . . .  
Somrnit . . . . .  

The Juenn of tlicse d i f i l  cnccs in ]:\titirtle is 
bat 0".25, ancl ill loiigitucle, mill1 tllc cxcell- 
tioii of Agency Knob, bnt 0". $1. 

r 7l l ie  area surreyccl in (1~1l)licate 1101tll or tlie 
Unioil Pacific rnilroacl in nortli-eastcxin IJtah 
and south-eastern Idaiio clocs not shon cjilite so 
close acco1cla11cc in r ~ a ~ l l t s .  'She 1 I n ~~icliT T ~ Ik 
here tlepcntls tipoll tlic aitroiioiiiicnl cletenni-
nation of Salt Lake City by the I . 5 .  coait 
ant1 geocletic s u n  ey, ntitl i i  c1icc:tctl ill)on tlie 
tletcr~nii~ation ,of Ogcleri 1)) TVlleclc! ', sl1lv1~j 
11~1011 uhicli the TVhceler ~vorli rrat4. 'Vl~is 
check shons little or no c1iii'el.enc.e in st,iiio~l- 
error l)etmct~i~t l ~ e  t n o  :tstroilornitxnl stations. 
The. fiollo\~ irlg are tlic l~ositions ot' r i b e  points 
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occul~ietl i t 1  common bj- the two survexs, ns 
given by Ilaxdeil and Wheeler, the determinx- 
tiolls of thc former preceding :-
-------..-...-------.-- ------

S T A T ~ O ~ Y .  

I'utnam, ldnho  . . . . . . 
]'re1188 (Llcv~(ie),lc1;11~~. . . 
Soda (Shr r~nxn) ,Idalio . . . 
Unribou (I'isgah), Ida i~o  . . . 

) 43 
, 

::4 1 36 ,(, 

I\-illard (Nortii O g d c ~ ~ ) ,  . j i;;'~;:AI ' t i t lk  :; :: :{ :P) 
~- .-

- ~ ~ p ~ - ~ ~ 
~ ~ . . -~-- - - - . 

The followi~lg arc tlic. ditYvrences hetwcen 
thc. two scti of rcsnlts : -

hods . . . . . 
( uibou . . 

. . .  . 

r ,l h e  akcrngc diffc~icr~crs ale r c s l ~ r c t i ~  c . 1 ~  I".(; 
and O'I.5. 

It is to 1 ) ~~cgrettcd that the distalices iic-
tween tiles? l)oillts, as detc~minc~lky the 
Wheeler s u ~  \ r . ~, a1 e not nvai1:i- 
Me, in o1t7cr tlint n more direct 
com[)arison might he maile. 

Jt should be unclerstood t11:rt 
the object of cacl~ of these s~ s- 
.ttLms of Iriangnlation was sim-
1)Iy :~ntl solely to fi~ri~isli *,acle-
tlllntc' (aO1ltl'O1 fbr tol)0gl.al?hick 
\ ~ o ~ l < .  on n scaleto be p~iblishetl 
ot' lot11 luiles to :1i1 iilcll, or 
about ,d-o'U,,,,. .\ grentcl cle-
gree ol' nccuracj than T\ as re-
cyuired for tllii p11ri)osc n ns not 
c~oi~tcmplateil. 111 all cases 
natural points were iised as s ~ g -  
nals until the stations were 
occllpiefi. arlien cnillllsof 
stone, s i ~  to cigllt feet in lleipllt, 
were crectecl, arlcl usecl tl~erc- 
after ar signals. 'Ulc ITaj d c ~ l  
work ma5 carried on nit11 ail 
eight-inell Il~eodolite, readin;: 
to 10"; i~licl the \\oilL was at l-
j~lstedby :I grapllic ~ncthod, n it11 
Ib~esiglltsonly. Tlic area tlianglilatcd 1)ytllis 
survey aggregated ncally a llnndreti and tljrenty 
thousantl sqllarc ruilcs ; whicki molqi, besicles 
the rnrftsllrcmcnt and espnnsioll ol' fhll! base-

lines, mas done by oue p a r t j  ia  six liehl-sea- 
sons: each of four months' du ra t io~~ .As a 
riile, all the work upon n statioil was com-
pleted in a few hours. The general cliaracter 
of the ITheeler worli mas rery similar to that 
of t l ~ e  IInytlen survey, except that tile adjust- 
ments were made by least squares. 

FII"NK\-C;.IXXI.:.I'T. 
- - - - ~.~~~-

T H E  DEEP-SEA UHEUGINU AIII'ARA-
II'US OF T f f E  T A L Z S I ~ I A N . ~  

TIIEfirst Frellcll deep-sea exploring exped i t i o~~  was 
rriade in 1880 by the Travailleur, in the Uay of Biscay. 
'Che followini year the Travailleur was again put a t  
the disposal of colrllnission over which Mr. Rlilne-
Edwards presided; and t l ~ e  party traversed the B ' L ~  
of Biscay, ~ i s i t e d  the coast of Po~tugal ,  passecl the 
Strait of Gibraltar, and explored a large part of the 
Meditelranean. I n  lb82 the same vessel undertool, 
n tllliil expedition into the Atlantic Ocean, and plo- 
cecded as far  as the Canary Islands. But thc Tra- 

\ ailleur, being a despatch-boat for harbor use. did not 
possess the requirements for lnaliing lolig ~ o y a g e s ;  
,111d acco~.dingly the Talibman, a cruiser, was eqi~ippcd 
for  a new dredging expedition, and left t l ~ e  port of 
Rochefort on the 1st of June ,  1883,wit11 Mr. AIil~ic- 
Edwal.ds and the comrllissionappointeil by mill-
lster of public iastiuction 011 board. The Talisman 

rxploretl the coasts of I'ortugal aatl ~ o l o c c o ,  visited 
the Canal.les and C,tpe TTerde, t~aversed the Ssrgasso 

I'IG I -Coiiise of the 'F.~l~brnnn. 

Sea, and, after remaining some time at the Azores, 
returned aud explored the Eay of Bisc.xy (fig. I). 

On the bridge of the Talisrrlail tlirre h.id been 

1 c,,,a(,,,d i l < i r r r  ,tn . l r c o u ~ ~ t  ,a ,\rattlrr 13) lr I"~I.HOL 


