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TRIANGUL,\TION IN WEST VIRGINIA, OHIO, KENTUCKY, INDIANA, ILLINOIS, AND 
MISSOURI. 

BY A. L. BALDWIN, Assistant Inspector of Geodetic Work, Coast and Geodetic S u r ~ t y .  

GENERAL STATEMEKT. 

This publication brings together in convcnicnt form for  tho uso of engincers information in 
regard to the triangulation by tho United States Coast and Geodetic Survey in six of tho central 
States, namely, West ‘Virginia, Ohio, Kentucky, Indiana, Illinois, and Missouri. Tho principal 
portion of theso results is that part of tho Transcontinental Triangulation, extending from thc 
Atlantic to tho Pacific, which lies within tho limits of theso s k i  States. The Geld work was 
commenced in 1871 and finished in 1893, having been in progress during tho wholo internal, 
except during the years 1875, 1876, 1877, and 1888. A full account of the Transcontinental 
fiiangdation has been published in SO far as tho features of special interest to the scientists are 
concerned.’ Only the positions for the primary stations wero there published, and but a few 
descriptions of stations. The positions of all stations, primary, secondary, and tertiary, aro 
published herein on the North American (formerly called tho Unitcd States Standard) Datum, 
together with all availnblo descriptions. 

Tho occasion for this publication at the present timo is the completion in 1914 of n new 
scheme of primary triangulation in Indinna which connected for tho Cust time the detached 
triangulation in Indiana and Kentucky north and south of Louisville. Thcrc is included a full 
report on this section of primary triangulation and also tho results with tho dotails omittcd for 
that portion of the old secondary schcmo which was required to connect tho primary work with 
the bmo lino ncnr Louisvillc, mcnsured in 1879 by Assistant G .  A. Fairfield. 

Tho positions and dcscriptions in this report wero prcpared for publication by &. C. H. 
Swick. 

There aro included in this publication 26 new stations of tho Cincinnati city survey made 
in 1912 by a former oficcr of this survey, Mr. 11. c. Mitchell. This work is fully described on 
pages 63 to  78 of tho “Report on a Plan of Sewcragc, City of Cincinnati.” This report is a 
detailed One and the geographic positions containcd thercin arc reprinted here without any _. 
discussion. 

LOUISVILLE BASE LIKE. 

Prof. William Byrd Page selected the site for the Louisville base lino, the northern end 
During July and August, I 879, Assistant 

Tho first measurement of the base was begun on September 15, 1879, 
Six-meter contact slidc rods Nos. 1 and 2 Were 

A force of 

Tho following table givcs the result of thc individual mcnsurcs of tho fivo sections into 

of which is about 4‘miles southwest of LoUisVillo, Ky. 
G. A. Fairfield slightly modified the schomo and occupied both ends of the base line which 
shortened to 5.09 miles. 
and completed in 10 consecutive working days. 
used ill making the measurement. 
four oficcrs alld scvcn men was used on tho second mcnsurcment. 

which tho bnse was divided. 

A sccond monsurc was mado carly in October. 

Second DUIer- 
meDSuTo one0 

F. Netm. A f c t ~ m .  mm. 
NorthbosetoI ................................................................... 80.53 %02 1559.8858 1559.0582 + 7.7 I to11 - 7.9 

80.75 1743.4113 1743.432 -17.0 

11 to 111 
.! 82.08 01.01 lM4. 1502 1614. 1704 -20.2 

71.03 E9.Q 1680.2916 1080.~5 ............................................................................ 
........................................................... 111 to IV .......................................................... ........ 1 m . 3 ~ 2  -18.5 ......... 7800 01.60 1560.3~~17 

.......................... 
...................................................................... 

H1%3(8.2jF5 I \fyhole 1 ) & ~ .  i?Is3.701=I’JI)I 
~ ..... -. 

1 SIX Tho Transcontinentnl Trlongulation, U. S. Coost and Cioodotic Survey Spocinl l’ublicntion No. 4 ,  
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There appears to bc a tendency toward n greater length of measure for the higher tcm- 
perature, which was undoubtedly due to a difference between the temperatures of the rods and 
of the thermometers. 

The above results develop a probable error of f 11.65 mm. for the mean of the two results 
for the measured length. To this probable error must be added the probable error of the 
apparatus for the temperature of measurement, f10 .5  mm. The total probable error of the 
base is therefore 4( l l . 65 )z  + (10.5)2 = f 15.7 mm. 

Since the thermometer during the measurcmcnt gives the temperature of the air rather 
than that of the rod, them is an uncertainty in the length which, assuming a half degree Fahren- 
heit as an average, would introduce an additional probable error of 26 mm. 

The elevation of tho surface of the ground a t  the northern end of the base was assumed 
to be 426.176 feet above the mean sea level and from levels run over tho base the corresponding 
elevation of the southern end of the base was found to be 452.075 feet above mean sea level. 
The base had never been connected with the precise levels and it was assumed that the height 
of tho base as used might be in error by as much as 25 feet, which would introduce a fourth 
probable error of 10 mm. 

The combination of these probable errors gives f 3 2  mm. or 1 part in 256 000. 
Length of hue.. -. - ~ -. . - -. - ~. -. . . . - . - =8188.228 meters. 
Reduction to sea level (430 feet). -. -. - = 
Resulting length of hme. . . . - ~. . . . -. - =8188.057&.032 

-.171 

Logarithm of length of bmc. . - . . . . . . ~ - - 3.9131808&17 (in seventh place). 

PROGRESS OF THE 1914 TRIANGULATION. 

The actual work of reconnoissance for tho Louisville connection was inaugurated on Sep- 
tember 16, 1914, and three days later the signal building and markina of stations was begun. b 
Signalman J. S. Bilby had charge of this portion of the work and, coming as it did at the close 
of a season in northern Alabama and Mississippi, the same party and outfit were used and the 
reconnoissancc and building were easily completed on November 5, 1914. The three obstructed 
lines of the Transcontinental Triangulation, whero tho connection was made, wero cleared by 
November 18. 

Three stations establishEd and occupied in the years 1884-1886 by Prof. J. I. Campbell 
were recovered and 5 new stations were selected, which, together with the 3 stations, Miller, 
Stout, and Tripp, mako 11 stations in this scheme. The stations on the western side of tho 
scheme are on high timbered knobs; on the eastern side they are on flat land, partly cultivated 
and partly timbered. 

On October 22, 1914, Assistant E. IF. Pagenhart, having moved his observing party from 
Huntsvde, Ala., began tho actual observing. Ten stations were occupied and, in spitc of 
Some delays, the observations mere completed on November 19, 1914, in a period of but 28 days. 

Signals.--The type of signal is that shown by illustrations and described in Appendix 4 
of the Report of the United States Coast and Geodetic Survey for 1903. In that publication 
are also given detailed directions for its erection. 

IXSTRUMEXTS USED ON TRIANGULATION. 

TheodoGte.-The type of instrument used for tho horizontal measures is described in detail 
in Appendix 8 of the Report for 1894. In August, 1914, the red-metal circle with its graduation 
on coin silver was replaced by a new nickel-alloy circle. For the graduations on this new 
circle a strip of platinum was inserted in a groove in the plate and securely soldered and pinned 
in place. The same graduating engine which is briefly described in Appendix 8 of 1894 was 
used to make the graduations. The deviation of triangulation in azimuth, which is thought 
to be due to unequal temperature changes within the instrument itsclf, made this change 

* In April, 1915, Assistant J. 11. I’eters connected h’orth base with n bench mnrk of the U. S. Engineen nnd found tho elevation nssumcd for it 
to bo 21 8 feet too low (elevntlon of Xorth Unse, 130 si9 maters or 448.003 feet). The base lino was not recomputed as the change thnt would be 
necessary is less than omthfrl the probablo error nssibmod for tho base. 



station I Dnys on which obsorvntlons of prlmnry 
horlrontal diroctions wero mndo 

ABSTRACT O F  IJORIZONTAL DIRECTIONS AND ELEVATIOKS O F  TELESCOPE ABO\'E THE STATIOX 
MARK. 

All observed directions in the 1914 triangulation have been given equal or unit weight. 
Thoso hections were reduced to  contor where either tho instrument or the object observed 
wm not coincident with tho center of tho station mark. 

Tho greatest elevation \VW at station Summit, 968 feet, and the corrections necessary to 
reduce tho horizontd directions to sca level is less than one one-hundredth of second in 
almost ovcry case. The computation of these corrections \vas tllereforo omitted. 

In tho following tablc is also given tho cha t ion  Of tho telescope of tho theodolito above 
the station mark at  cach of tho stations. Thesc clcvations enable the readcr to judge of tho 
amount of building done and thcy pcrmit tho cnginecr or surroyor who uses tho statiolis to 
form an estimate of the probable amount of building rcquired t o  make any particular line clear. 

............... Lutz .......... .............. six Mllo. 
~'opp 
0. & M.. 
~ a r y s r i ~ l o . .  

.......... 
....... 

6tntton occupiod 
ond olevutlon of 
instrument nbovo 
stntlon innrk 

--- 
........................... ........ ............................ October E. .  ..I 1 11 Summit.. Xovombr 3.. I 1  ............................. Octohr  23.. 1 Flnloy Novembor 0 7 E. ......................... 3 

Octohr25,ZO 
Octohr  27 29.. 2 : Slont.. Soromher 10 11.. 
October 31: x o v o m ~ x r  I.. 2 I Mittor Sovomlm 17'. 

............................ ........... ........................... .......................... ........... ........................ ................ ............ ............................ 
2 ,I Illochc;""'-""' Noromhr  0'. .< 

i 1  i i  

Miller, 15.25 moters. Finley ............ 
Stout.. ........... 
Ulochor. .......... 

btout, 23.47 motms. 

0 00 00.00 
208 23 02.53 
321 2R 42.43 

Finloy, 11.54 motors 

,, ' 
00.00 
01.00 ' 

42. 7.5 

6U.X ! 
41.Sl 
w . 5 0  1 - 1  
59.71 I 
05.33 
09.09 
03.89 
2% 43 

42.66 
f16.78 
29.45 
09.87 

69.94 
33.67 
27.03 
36.71 
B. 91 

- 

bB.B 

- 

Blocher. 23.42mOtw 

Mnrysvllle, 23.41 22 
meters. 2.3 

21 
7.5 
20 

Poppt1.42mo tars... 27 
29 
D 
30 
31 

32 
33 
34 
35 
38 

h t z ,  15.59 motors. . 38 
39 
40 

Six Wlo, 1.27 meters. 41 
42 
43 

0. br M., 18.65 motors 

8ummit.1.27 motari 

O . & M  ........... 
POPp ............. 
FinlOy.. .......... Summit .......... 
Blocher ........... 
Summit .......... 
Mor svillo.. ...... 
0. JN... ........ 
Lutz .............. 
SL. Mile. .__. .___. 
Lutc .............. 
Six Nllo.. ........ 
Popp ............. 
Summit.. ........ 
hInrysvil10.. ...... 

- - 
Vum- 
MI of 
Ilroc- 
tlon 

0 ' ,# 

000000.00 00.88 
28 44 41.50 41.83 

91 XI 00.97 00.33 
72 13 43.70 43.33 

1Gs 31 11.0s 10.08 

00 oo00.00 G 7  
33 6.3 60.62 50.75 
57 09 10.24 09.77 
91 23 39.01 40.50 

174 03 31.59 31.00 

00 0000.00 00.00 
47 34 68.34 57.14 
02 03 00.93 00.91 

131 01 01.93 02.43 
190 03 00.01 07.27 

3 
1 
2 

4 
5 
0 

7 
8 

I1 

12 
13 
I4 
15 
10 

17 
18 
10 
20 
21 

10 9 

- 

Blochor ........... 
Finley.. .......... 
Mlllor.. ........... 

00 00 00.00 
22 20 41.44 
&'% 29 39.74 

Nnrysvlllo.. ...... 
Flnlcy.. .......... 
Miller ............. 
stout.. ........... 
Flnley.. .......... 
Dlocher. .......... 
Nsr svillo.. ...... 
0. d)M. .......... 
l'opp.. ........... 

Summit.. ........ 

Niller.. ........... 00 00 00.00 

I3locher. .......... 93 00 09.97 
Mnrysvlllo.. ...... 134 05 03.6 
Summit.. ........ 1% 39 23.13 

Stout.. ......... ._I 77 24 05.31 

00 00 00.00 
38 55 42.19 
65 10 65.58 

113'45 28.98 
207 11 09.89 

00 on 00.00 
80 50 34.02 

17.5 40 23.05 
174 30 37.10 
225 2. 25.57 

sir Mile. ......... 00 00 00.00 
I'op ........... 21 18 68.87 
0 . Z N  ......... :: 105 01 n.20 
Pop ............. 00 00 00.00 

Lutz .............. do 01 09.33 
0. &ar ........... 23 37 34.20 

station mnrk 

58.IH 
58.25 
20.88 

00.65 
35.81 
1n.w 
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+O. RC 
f O .  27 
-0.37 

-0.10 

-0.03 
+O. 13 
4 . 1 7  
+O.% 
-0.59 

+O. OC 
-1.20 
-0.02 
+0.50 
+O. GG 

-0. c4 

CONDITION EQUATIONS. 
NO. 

42 +1.1G G2 
43 +1.27 G3 
44  -0.51 G4 

40 -2.19 06 

47 +l.fa 07 
48 -0.57 G8 
40 +1.42 GO 
50 -2.74 70 
803 +2.59 71 

51 -0.49 72 
52 -0.82 73 
53 -n..io 74 
54 -0.47 75 
55 -0.41 70 

45 -0 89 rfi 

1 .  0 - -1.84-(1)+(2)-(4)+(G)-(15)+(16). 

2. 0 - -1.2G-(l)+(Z)-(5)+(G)-(i)+(8). 
3. 0 - +O. 4 2 4  2)+(3)-( 7) +(e)-( 14)+ (15). 
4. 0 - -1.41-(9)+(10)-(12)+(14)-(25)+(2G). 
5. 0 - +0.03-(9)+(11)-(13)+(14)-(17)+(18). 
6. 0 - -1.92-(12)+(13)-(18)+(19)-(24)+(2G). 
7. 0 -  +Z.O4-(19)+(20)-(22)+(24)-(35)+(3G). 

8. 0 - +O. 72-(1e)+(21)-(23)+(24)-(27)+~~8). 

0. 0 - -0.81-(20)+(21)-(27)+(29)-(34)+(35). 

10. 0 - -1.74-(29)+(30)-(32)+(34)-(39)+(40). 
11. o - +o. 12-(30)+(31)-(3~)+(39)-(41)+(43). 

12. 0 - +0.40-(32)+(33)-(38)+(40)-(42)+(43). 
13. 0 - +10.02-(37)+(38)-(43)+(44)-(49)+(50). 

14. 0 - +Z.W-(44)+(45)-(47)+(49)-(GO)+(Gl). 
15. 0 - +2.77-(44)+(4G)-(48)+(49)-(503)+(51j. 
16. 0 - +5.99-(47)+(48)-(51)+(52)-(59)+(Gl). 
17. 0 - -0.27-(52)+ (Ss)-(58)+( 59)-( 73)+ (75). 
18. 0 - -0.14-(53)+(55)-(73)+(78)-(79)+(80). 
19. 0 - -1.Ol-(SC)+(58)-(75)+(78)-(79)+(81). 
20. 0 - -0.72-(52)+ (54)- (57)+ (59) -(G)+(GG). 
21. 0 - -0. G5-(54)+(55)-(03)+(05)-(73)+(7G). 
22. 0 - +2.15-(G2)+(G4)-(G7)+(GS)-(71)+(72). 
23. 0 - +O. 93-(G3)+(G4)-(G7)+(G9)-(74)+(7G). 

24. 0 - +O.U8-(G8)+(G9)-(70)+(71)-(74)+(77). 

25. 
26. 0 - -1.49-0.GG(9)+3.43(10)-2.77(11)-2.G1(12)+G.8G(13)-4.W(14)-5.28(2~1)+5.05(W)+0.2~(2G). 
27. 0 - +2.00-1.&5(19)+3.38(20)-1.53(21)-3.17(22)+3.84(23)-0.G7(24)-1.3G(27)+4.90(28)--3.54(23). 
28. 0 - +4.04-1.12(32)+8.1G(33)-7.~(84)-5.40~38)+5.~(39)-0.24(40)-1.33(41)+1.&5(42)-0.52(43). 
23. 
30. 0 - -0.88-2.72(52)+3.30(53)-0~58(~)--2.08~73)+3.54(75)-1.46(78)-1.~(79)+4.42(80)-3.33(81). 
31. 0 - -2.3l-2.81(52)+5.52(54)-2.71(~5)-3.0?(57)+2.76(58)+0.27(59)-0.30(73)+2.8G(75)-2.56(7G). 
32. 0 - +l. QG-G.58(62)+7.GG(63)-1.08(G4)-2.92(G7)+4.67(68)-1.75(09)-1.35(74)+10.84(7G)-9.49(77). 
33. 0 - -0.73+(4)-(G)+(lZ)-(IG)+(22)-(2G). 
31. 0 -  +4.97-(1)+(3)-(7)+(11)-(17)+(21)-(27)+(31)-(11)+(46)-(~)+(55)-(73)+(74)~ 
35. 0 - -10.58-2.G~(2)+2.65(3)-1~O~(4)+1.05(G)-0.11(7)-0.55(9)+0~06(11)-2~~1(12)+2.G1(13)-0.13(15)+0.13(1G)+0.33(17)-~ , ~ ( 1 8 ) - 1  .s(q 

+I .~(21~-0.G7(22)+0.44(24)+0.23(2O)+1~3G(Z7)-1~3G(20)-0~27~30~+~~27~31~~-1~12(32)+1.12(34)+1.2G(35)-1.2(1(3~)-~,~3(3~)+~~~3(~~) 
+0.24(39)-0.24(40)+0.52(41)-0.52~43~+0~o4~44~-0~G4~4G~~1.27(47)+ 1.27(48)+0 .78(49)-0.78(50)+1.71(50;~)-1 .71(51)-2.71(5a)+2.71(55) 
-1.22(58)+ 1.49(59)-0.27(G1)-0.73(G3)+ 1.93(G4)-1.20(65)+0.14(G7)-0.14(G9)+0 .67(70)-0.07(71)+2.08(73)-~ .35(74)i2 ,08(75)+1 .s(77). 

0 - -10.GG-4.94(1)+7.59(2)-2.65(3)-4.03(4)+5.08(5)-1.05(G)+0.11(7)+7. S(Q-7. G5(9). 

0 - +19.34-0.33(47)+5.20(48)-4~87(49)--1~C8(50~)+1.71(51)-0.03(52)-4. G1(59)+5.92(CO)-I. 31(G1). 

+o. 32 
+o.m 
-0.25 
+O. 40 

-0.15 
-0. YJ 
-0.01 
-0.28 

ACCURACY AS IXDICATED BY CORRECTIOSS TO OBSERVED DIRECTIONS. 

The corrcctions to observed directions resulting from the figure adjustments indicated by 

23 

25 
2(j 

27 
28 
20 
30 

! 24 

tho preceding observation equations nre as follows: 

+o. 14 
-0.10 
+O. 60 
+1.32 
-0.01 I -1.Y8 

Table of corrections to observed directions 

77 
78 

I 

- - 
Numbri 
3f dirrc- 

tion 

+O. 58 
-0.30 
+o. 34 

1 
2 
3 
4 
5 
0 
7 
8 
9 
10 

11 
12 
13 
14 
15 

1G 
17 

19 
20 
21 

in 

- 

37 1 38 
39 
40 
4 1  

tion 
-~ - ,, .I 

+0.24 ( 1  31 

+0.35 I 32 
-0.15 33 
+o. 47 34 
+o. 20 
-0.51 

I ,  1;- 

5G 
-1.52 57 
-0.72 
-0.32 

G1 

:omction 
to dircc- 

t ion 

+o. 42 
-n. 40 
-0.47 
+o. 77 
-0.24 

+o. 73 
-0.01 
-n. G!) 
+o. 49 
-n. 01 

-n. XI 

+o. on 

+o. ( (i 
-0.48 
-0.20 

-0.31 
+o. 24 
-0.23 
+o. 31 
-0.12 
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Error of 
loswo of 
trlanglo 

Tho m a h u m  correction to an observed direction of tho primary work is to dircction 3s 

Tho probable error of an observed dircction is d=0.674 47, - in which 2v2 is tho sun1 of 

The probable error of an observed dircction computed for this work is 0.”64. 

between stations Lutz and POPP and is 1-”52- 

the squares of tho corrections to directions and c is the numbcr of conditions. 

ACCURACY AS INDICATED BY CORRECTIONS TO ANGLES AXD CLOSURES OF TRIANGLES. 

The correction to each anglo is the algebraic differenco of the corrections to the separate direc- 
tions. They are shown in the following tablo for  cvery triangle of tho primary scheme. In 
tho table are shown tho corrections to the angles resulting from tho figure adjustment, the 
errors of closure of tho triangles, tho corrected sphcricd angles and the spherical exoas for 
each triangle. Tho plus sign prehed to tho error of closure of a triangle indicates that thc 
sum of the angles is less than 180’ plus the spherioal cxcess. The sphcrical excess is a con: 
ve&nt indication of the size of the trinngle, since it is proportional to the mea. 

Tables of triangles 

Conoctod 
spherlcal 

anglos 

l- ,, 
+l. 84 

+1.W 

-0.42 

+0.10 

-0.03 

Blocher .................... +O. 49 
hl iller ...................... + 1.25 
stout ...................... +o. 10 

0 t I ,  

83 25 40.42 
23 05 41.15 
63 28 30.84 

77 2405.62 
01 30 50.00 
40 68 67.75 

93 00 09.08 
38 31 17.85 
48 28 33.01 

22 29 42.09 
141 54 14.09 

80 59 33.W 
72 39 13.79 
20 21 13.12 

16 36 04.36 

Fhley. .................... 
Miller ..... ............_.... 
stout.. .................... 
Finley. .................... 
hlIller ...................... 
Blochor .................... 
Flnley.. ................... -0. ‘27 
stout ...................... +O.G 
Blocher .................... -0.22 

+O.B 
+1.53 
-0.65 

+0.01 
+0.28 
-0.71 

Popp. ..................... 
Summit. .................. 
bffuysville ................. 
Popp. ..................... 
Summit ................... 
0 . & M  .................... 
Popp. ..................... 
Mnrvsvllle ................. 
O . & M  .................... 
Pop ..................... 
O.%M .................... 
E& Mile ................... 
Pop ... :. ................. 
0. P M  .................... 
Six Mile ................... 
Po p ...................... 
SIX Mile.. ................. 
0. & h l .  ................... 
Lutz ....................... 

LUtz ....................... 

LUL ....................... 
Murysvillo,. ............... +QZ 
Summit.. ................. +LO3 
Blocher.. .................. +O.@ 

+o. 10 
-0.24 
-0.64 

-0.44 +o.n 
+0.52 

-0.80 
-0.59 +o.m 
+O. 40 
+l, 42 
-0.08 

+O.W 
-0.12 
+l.lS 

+O.G2 
-1.54 
+0.80 

-0.34 
-1.26 
+1.20 

Summit.. ................. 
I‘inloy ..................... 
Blocher .................... 
hfarysrillo.. ............... 
Summit. ................... 
F h l e y  ..................... 

-0.39 
+0.63 
-0.27 

-0.27 
+O.M 
+0.11 

+0.48 22 39 17.00 
125 40 23.09 
31 34 10.59 

8G 17 27.05 
44 46 50.00 
38 56 42.81 

hfnrysvlllo,. ............... 
Finley ..................... 
Bloclier .................... 

+O. 54 
+0.52 
+0.35 

Spherical 
oxc899 

,, 
1.41 

2.37 

1.60 

0.54 

0.64 

0.28 

0.62 

0.78 f1.41 

nngles 

ndjust 
ment 

Station 

73 35 10.05 
41 01 54.20 
G5 10 55.93 

. -  

I ,, 
O . & M  .................... +0.10 
Summit ................... -0.97 
Morysville ................. -1.23 

Error 01 
:losun, 0 
Lriongle 

- 
!I 

-2.04 

-0.72 

+o. 81 

-0.51 

+1.74 

+2.02 

-0.12 

-0.40 

I- 
o f ,, 
50 02 04.84 
48 44 13.W 
72 13 42.47 

33 53 60.78 
102 37 02.28 
43 29 01.50 

67 00 09. 60 
53 52 49.20 
68 GS 01.52 

23 15 13.02 
28 44 40.97 
I23 00 00.36 

E3 42 Zq.63 
34 14 30.79 
62 03 00.85 

110 54 21.TJ 
14 28 03.77 

70 01 09.95 
82 39 50.44 
21 18 69.77 

27 23 34.70 
47 34 67.05 

105 01 2s.10 

48 a7 35.16 

0.39 

0.50 

0.52 

0.35 

0.27 

0.16 

0.10 

0.27 

I 
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ACCORD IN AZIMUTH AND IN LENGTH 

A Laplacc azimuth computcd at station 0. & If. was introduced into the triangulation 
as this azimuth was undoubtedly more accurate than the geodctic azimuth computcd through 
tho triangulation. The geodetic azimuth in the transcontinental triangulation a t  thc northern 
end of the Louisville conncction may bc assumed to be without twist as thc Laplace corrcction 
at the nearest station, Parkersburg, is only -0.”53. In  solving thc normal cquations of the 
figure adjustment, the azimuth equation to bring into accord the Laplace azimuth was placed 
at or near the last of the group, so that after the conditions relating to triangle closurcs and ratios 
of lengths had becn satisfied tho discrepancy in azimuth became known. Thc azimuth computed 
to 0. & M. station through thc triangulation from thc North American Datum azimuth of the 
line Miller-Stout was found to be too small by 2.”21 when compared with the Laplacc azimuth 
at 0. & M. 

Similarly the length of the Louisville base as computcd from tho line Miller-Stout was 
made to agree with the measured lcngth of the base. This equation was assigned last place 
in thc solution of thc normal cquations, so that after all the conditions rclating to triangle 
closures and ratios of length had been satisficd the discrepancy in lcngth bccamc known. This 
discrepancy was 66 in the seventh place of logarithms or, expressed LLS a ratio, onc part in 
66 000, the measured length being longer than the computed. 

THE NORTH AMERICAN DATUM. 

Early in the year 1913 the Superintendent of the United States Coast and Geodetic Survey 
was notsed by thc director of the Comisi6n GeodBsica Mexicana and by thc chief astronomcr of 
the Dominion of Canada Astronomical Observatory that the United Statcs Standard Datum 
had bcen adopted ZLS the datum for tho triangulation of those organizations. They also reported 
that the Clarke spheroid of 1866, now used in the United States, would bc used by them. 

Owing to the international character of the datum now adopted by the three countries, the 
Superintendent of thc United States Coast and Geodetic Survey has changed its designation 
from tho “United Statcs Standard Datum” to tho “North Amcrican Datum.” 

EXPLANATION OF POSITIOh-9, LEXGTHS, AND AZIMUTHS, AND OF THE NORTH AMERICAN DATUM. 

. The hngths, as already fully cxplaincd in connection with the adjustments, all depend upon 
the Kent Island, St. Albans, I-Iolton, Olney, Amcrican Bottom, Versuilles, Salina, Louisvillo, 
and Cincinnati bascs. The lengths as given are all reduced to sea Icvel. If thc actual lcngth of a 
line simply reduced to the horizontal is desired, it  may be obtained with all the accuracy ordi- 
narily needed by adding to the sea level length as given a correction= (length of line as givcn) 1. The maximum value of this correo- [ 6 370 000 
tion does not exceed & of the length of any line of the triangulation hcro published. The 
maximum error made in the use of the above approximate formula for the correction does not 
exceed 

The positions-that is, the latitudcs, longitudes, and azimuths-need special explanation. 
All of the positions and azimuths have becn computcd upon the Clarke spheroid of 1866, as 

cxprcssed in meters, which has becn in use in the United States Coast and Geodctic Survey 
for many years. 

Aftcr a spheroid has bccn adopted and all the anglcs and lengths in a triangulation have 
becn fully fixed, i t  is still necessary, before the computation of latitudes, longitudes, and azimuths 
can be made, to adopt 8 standard latitude and longitude for a spccificd station and a standard 
azimuth of a linc from that station. For convcnicncc, tho adopted standard position (latitude 
and longitude) of the sclccted station, togcthcr with the adopted standard azimuth of a line 
from that station, is called tho geodetic datum. 

mean elevation of tho two ends of the line in mcters 

of the length of any line of this triangulation. u 
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Tho primary triangulation in the United States was commenced nt  various points and 
existed at first as a number of detached portions in each of which the geodetic datum was 
neccssnrily dcpendcn t only upon the astronomic stations connected with that particular portion. 
As exninplcs of such detached portions of triangulation tlicrc may be mcntioncd the, early 
triangulation in New England and along the Atlantic coast, a dctnchcd portion of the trans- 
continental triangulation centering on St. Louis and another portion of the saino triangulation 
in the Rocky Mountain region, and three scparate portions of triangulation in California in the 
latitude of San Francisco, in the vicinity of Snntn Barbara Channel, nnd in the vicinity of Sari 
Diego. With the lapse of time these separate pieces expanded until they touched or overlapped. 

The Transcontinental Triangulation, of which thc office computation was completed jn 
1899, joincd dl of the detached portions mentioned and made of thcm one continuous triangu- 
lation. As soon as this was accomplished tho logical ncccssity existed of discarding tho old 
geodetic data used in these various pieces and substituting one for the wholo country, or a t  
least for as much of tho country as is covered by continuous triangulation. To do this was a 
very heavy piece of work, and involved much prelhninary study to determine the best datum to 
be adopted. On March 13, 1901, the Superintendent adopted what was known from that 
time until 1913 as the United States Standard Datum, but is now known as the North Ameri- 
can Datum (see p. 101, and i t  was decided to rcduco tho positions to that datum as rapidly 
as possible. The datum adopted was that formerly in us0 in New England, and therefore its 
adoption did not affect tho positions which had been used for geographic purposes in New 
England and dong the Atlantic coast to North Carolina, nor those in tho States of New York, 
Pennsylvania, New Jersey, and Delaware. Tho ndopted datum does not agree, however, with 
that used in the Transcontinental Trianguledion and in the Eastern Oblique Arc of tho United 
Statcs, publications which deal primarily with the purely scientific problem of tho determina- 
tion of the figure of the earth and which were prepared for publication before tho adoption of 
tho new datum. 

As the adoption of such a standard datum was a matter of considerable importance, it  is 
in order here t o  esplain the desirability of this step more fully. 

The main objects to be attained by the geodetic operations of the United States Coast and 
Geodetic Survey are, first, the control of the charts published by tho Survey; second, tho fur- 
nishing of geographic positions (latitudes and longitudes), of accurately determined elevations, 
and of distances and azimuths, to officers connected with tho TJnited States Coast and Geodetic 
Survey and to other organizations; third, tho determination of the figure of the oarth. For 
tho first and second objects it is not necessary that the reference spheroid should be that which 
most closely fits the geoid within tho area covered, nor that tho adopted geodetic datum should 
bo absolutely the best that can be derived from the astronomic observations at hand. It is 
sinlply desirable that the reference spheroid and the geodetic datum adopted s h d  be, if pes- 
sible, such a close approximation to the truth that any correction which may hereafter be 
derived froin the observations which are now or may later bccomo available shall not greatly 
cxcecd the probable errors of such corrections. It is, however, w r y  desirable that one spheroid 
and one geodetic datum be used for the whole country. IU fnct, this is absolutely necessary if a 
geodetic survey is to perform fully tho function of accurately coordinating all surveys within 
the area which it covers. To per- 
form this function, it is also highly desirablo that when a certain spheroid and gcodotic datum 
have been adoptcd for a country they be rigidly adhered to, without change, for all time,u&ss 
shown to be largely in error. 

111 striving to  attain the third object, the determination of the figure of tho earth, tho con- 
&tions nre decidedly diffcrent. This problem C ~ I I C C I ’ I ~ ~  itself primarily with astronomic 
observations of latitude, longitudo, and azimuth, and with the geodetic positions of the points 
at whicli tlie astronomic observations were made, but is not concerned with the geodetic posi- 
tions of other points fixed by the triangulations. The geodetic positions (latitudes and h g i -  
tudes) of comparatively €cw points aro therefore concerned in this problem. HOWe\rer, i11 
marlied contrast to  the statements made in preceding paragraphs, it  is desirable in doding 

This is the most important function of a geodetic survey. 
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with this problem that, with each new irnportant accession of data, a new spheroid fitting the 
geoid with the greatest possible accuracy, and new values of the geodetic latitudes, longitudes, 
and azimuths of tho highest degree of accuracy, should be derived. 

Tho United States Standard (now the North American) Datum was adopted with refer- 
ence to positions furnished for geographic purposes, but has no referenco to the problem of 
the determination of tho figure of the earth. I t  is adopted with reference to the engineer’s 
problem of furnishing standard positions and does not affect the scientist’s problem of the 
determillation of the figure of tho earth. 

The principles which guided in the selection of the datum to be adopted were: First, that 
the adopted datum should not differ widely from the ideal datum for which the s u m  of the 
station errors in latitude, longitude, and azimuth should each be zero; second, it was desirable 
that the adopted datum should produce minimum changes in the publications of the Survey, 
including its charts; and, third, i t  was desirable, other things being equal, to adopt that datum 
which allowed the maximum number of positions already in the office registers to remain 
unchanged, and therefore necessitated a minimum amount of new computation. Theso con- 
siderations led to tho adoption, as the standard, of that datum which had been in use for many 
years in the northeastern group of States and along the Atlantic coast as far south ns North 
Carolina. 

An examination of the station errors available in 1903 on the United States Standard 
Datum at 246 latitudo stations, 76 longitude stations, and 152 azimuth stations, scattered 
widely over the United States from Maine to Louisiana and to California, indicated that this 
datum approaches closely tho ideal datum for which the algebraic sum of tho station errors of 
each class would be zero.’ 

The North American Datum, upon which depend tho positions and azimuths given in this 
publication, may be defined in t e r n  of tho position of the station Meades Ranch as follows: 

0 1  I /  

~ = 3 9  13 26.686 
R=98 32 30.506 

to  w d d o = 7 5  28 14.52 
Points are then said to be upon tho North American Datum when they are connected 

with tho station Meades Ranch by ct continuous triangulation, through which the correspond- 
ing latitudes, longitudes, and azimuths have been computed on the Clarke spheroid of 1866, 
as expressed in meters, starting from tho above data. 

The geographic positions on pages 856 to 861 in Special Publication No. 4 are on the Trans- 
continental Datum. Tho corrections required to reduco these positions to  tho North American 
Datum vary at different parts of the thirty-ninth parnllel, and in general €all between the limits 
A F =  +0.”8 to +2.“2, All= +0.”5 to -0.“6, and Aa= -3“ to  +2”. In  order toreduce to the 
North American Datum the positions of those points of the thirty-ninth parallel which are 
included in this publication, the latitude of B r i q  was corrected by +2.“085, the longitude 
by -0.”485, and the azimuth of the line BriemJ-IL‘eeney by -1.”24, Using this corrected 
position of Briery and the corrected azimuth of the line Briery-Keeney, the positions of all 
the points of the thirty-ninth parallel from this line to Kansas City were computed, using the 
adjusted triangles appearing on pages 74, 75, 93-96, 144-146, 166-169, 240-243, 393, 394, 411- 
416, 430-433, 446-449, 473-479, and 505-508 of Special Publication No. 4, no change being 
made in the angles and lengths. 

The principal lists of geographic positions hcrctoforo published on tho adopted datum 
throughout the whole United States aro  contained in tho following publications of tho United 
States Coast and Geodetic Survey and of other organizations: 

Appendix 8 of the Report for 1885, positions in Massachusetts and Rhode Island. 
Appendix 8 of the Report for 1688, positions in Connecticut. 

* This 1s furthor borno out in the roductlon of 765 astronomic stations In connwtion with the “Supplementnry Investigation In 1009 of the 
figure of the cnrth and ilsostasy,” by J. F. Hoyford, published by tbo United States Coast and Ccodotlc Burvey. 
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Appendix 8 of the Report for 1893, positions i n  Pennsylvania, Delaware, and 3larylmd. 
Appendix 10 of tho Report for 1894, positions in  ~~assachusetts. 
Appendix G of the Report for 1901, positions i n  K a n w  and Nebraska. 
Appendix 3 of the Report for 1902, positions i n  Kaneas, Missouri. Nebraska, and Colorado. 
Appendix 4 of tho Report for 1903, positions in  Kaneas, Oklahoma, and Texas. 
Appendix 9 of the Report for 1904, positions i n  California. 
Appendix 5 of the Report for 1905, positions in  Texas. 
Appendix 3 of the Report for 1907, positions in  California. 
Appendix 5 of the Report for 1910, positions in  California. 
Appendix 4 of the Report for 1911, positions in Nebraska, hfinncuota, Kortli Dakota, and South Dakota. 
Appendix 5 of the Report for 1911, positions i n  Texas. 
Appendix G of the Report for 1911, positions in  Florida. 
Special Publication No. 11, positions in  Texas, New hlexico, Arizona, and California. 
Special Publication No. 13, positions in Caldornia, Oregon, and Washington. 
Special Publication No. 16, positions in Florida. 
Special Publication No. 17, positions in  Texas. 
Special Publication No. 19, positions i n  Colorado, Utah, Nevada, Wyoming, Montana, South Dakota, and 

Special Publication No. 24, p o d o n e  in Alabama and M.issisSippi. 
Triangulation i n  Greater New York. 
Report on a Plan of Sewerngo, Cincinnati. 
Appendix EEE, pages 2905-3031, Annual Report of the Chief of Engineera, 1902, paitions of points on and 

Publications of the Massachusetts Harbor and Land Commission. 
Various bulletins of, the United States Geological Survey. 

North Dakota. 

near the Great Lakes. 

EXPLANATIOR O F  TABLE OP POSITIOXS. 

In the table of positions the latitudo and longitude of cach point are given on tho North 
American Datum (see p. lo) ,  also the length and azimuth of each lino observed over, whether 
in one or both ways. With the latitude and longitude of each point are given the lengths and 
azimuths of lines from that point to other points of the triangulation. No lengths or azimuths 
are repeated, and for a given line the length and azimuth will generally be found opposite tho 
position of the last mentioned of the two stations involved. 

For the convenience of the draftsman a column of “seconds in meters” is given, in which 
is placed the length (in meters) of each s m d  arc of a meridian or parallel corresponding to  the 
scconds of the Eiven latitude or longitude. To facilitate further tho use of the tables, a coluinn 
is given of the logarithms of the lengths. It must be remembered that it is the logarithm which 
is dcrived €mt from the computation, the lengths given in this table bcing then derived from 
the corresponding logarithms. 

The rule followed in recent’ publications of this oifice has been to give latitudes and longi- 
tudes to thousandths of seconds for  all points the positions of which are fixed by fully adjusted 
trinngulntion. Points, the positions of which are given to  hundreths of seconds only, are 
marked by footnotes as being without check (observcd from only two stations) or checked by 
verticals only. 

In  the columns giving azimuths, distances, and logarithms of distances, the accuracy is 
indicated to  a certain extent by the number of decimal places given, it being understood that 
in each case two doubtful figures are given. In somo cascs there is very little doubt of tho 
correctness of the second figure from the right, whilc in a few cases some doubt may be cast, 011 

the third figure from the right. 
These tables may be conveniently consulted by using as finders the slretches at  the .end 

of this publication and the index on pages 63 to G7. In  the third column of the index will be 
found for each point CL refcrenco to the p g e  on wllich its description is given, in tho fourth 
column tho page on which its elevation above sea level is shown, and in the Gfth columxl tho 
number of tho sketch on which it appcars. 

Tho following conversion tables are inserted for  thc convenience of those who inny \vis11 
to change tho distances or elevations given in this publication irom maters t o  feet or fro;, feet 
to meters: 
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GEOGRAPHIC POSITIOKS. 
Thirty-ninth putallel. 

Stntlon 

Kee% 

Beech 
1880 

Summersvflle 
1880 

IVY1881 

Tnble Rock 
1531 

l I O l m e S  
1881 

Piney 
l(183 

l’lgeon 
1883 

Big R o c b  
1691 

Simms 
1891 

coal 
1 M  

Rogers 
11193 

Et. Albans east b m  

St. Albans west base 

1893 

1693 

Davis 

Gebhardt 
1883 

1883 

WrS 

Oakland 

PW 

1884 - 

Fradd 
1884 

nuonn vista 
1W 

Gould 
1885 

- 
Latitude 

and 
longitude 

0 , ,, 
38 08 39.590 
SO 20 40.402 

37 46 24.843 
80 42 19.179 

38 06 44.564 
SO 30 18.050 

38 16 55.359 
80 52 07.750 

37 47 15.684 
81 29 28.m 

38 11 18.534 

38 25 4 0 . M  
81 35 34.508 

38 25 39.5843 
62 03 28.996 

38 13 44.047 
82 04 00.015 

81 30 53.338 

38 20 51.152 
n i  E, 29.367 

38 27 11.408 
n i  50 20.610 

38 21 26.581 
81 49 30.578 

38 22 52.620 
81 €4 36.884 

38 23 45.155 
81 47 37.571 

38 22 42.575 
81 47 42.231 

38 23 21.472 
81 50 13.850 

38 21 06.229 
82 21 12.312 

38 31 45.656 
82 15 11.048 

38 35 42.244 
82 27 38.907 

38 21 40.466 
82 38 52.531 

38 36 46.927 
82 33 00.031 

38 23 44.026 
82 48 21.684 

38 38 27.582 
82 49 66.728 

1220.6 
985.2 

765.9 
469.4 

1374.0 
4G1.8 

1707.0 
153.3 

483. 0 
694.5 

571.5 
1298.0 

1259.3 
836.9 

1220.7 
703.2 

1358.1 
0.4 

1577.2 
713.2 

351.7 
645.4 

819.0 
742.4 

1619.4 
8w). 3 

1392.3 
911.7 

1312.8 
1024.0 

082.1 
330.1 

192.1 

1407.8 
207.6 

an. 9 

1302.0 
941.6 

1432.7 
1283.8 

1447.0 
1 4 5 9  

1357.5 
526.7 

850.5 
1372.0 

- 

Azimuth 

-.___ 

0 t ,, 
254 09 20.37 
u18 07 20.30 
209 00 41.94 

217 30 01.78 
235 20 09.01 
257 04 32.52 

261 06 00.41 
13 11 42.73 

288 15 00.M 
309 07 23.15 

224 41 20.83 
244 53 36.00 
2 i l  03 22.37 

260 44 04.63 
346 14 43.14 

moa 02.35 
352 48 54.75 

4 07 30.98 

272 24 33.51 
306 05 22.97 
325 31 46.34 

181 48 06.28 
276 19 40.04 
313 55 13.01 

43 20 40.14 
132 45 01.79 
‘252 40 37.51 
302 57 32.38 

277 16 39.70 
32 05 44.80 
87 00 25.74 

82 53 02.06 
115 27 06.28 
172 43 01.00 
248 48 06.07 

62 15 04.87 
181 45 04.53 
328 47 40.02 

32 42 34.01 
64 50 22.16 
69 32 30.40 

147 12 02.90 

94 09 22.60 
1 8  21 16.88 

2-59 05 17.53 
288 02 19.28 
31 49 57.90 

248 11 10.20 
208 28 01.30 

298 57 14.47 
333 54 43.10 
23 59 24.92 

291 52 47.43 
340 49 57.04 

212 18 47.31 
241 41 35.15 
272 40 01.18 

271 00 59.09 
2% 51 33.48 
18 00 13.70 

224 47 25.11 
284 39 44.46 

281 21 65.10 
332 25 05.92 
355 09 35.08 

-- ____ 
Buck 

nzimuth 

_ _ _ _  

0 , ,, 
14 29 41.33 
88 45 31.91 

119 24 56.03 

55 53 44.w 
77 3-5 58.98 

81 15 39.86 
193 08 01.24 

108 34 34.13 
129 17 00.86 

45 04 21.19 
G.5 20 17.50 
91 32 15.67 

81 11 46.73 
168 19 17.01 

104 34 59.93 
l i 2  52 40. TO 
164 00 48.11 

92 41 54.45 
1X 21 52.20 
145 62 45.97 

1 48 25.52 
96 30 27.00 

134 10 28.69 

223 15 23.74 
312 40 03.91 
i 2  58 50.51 

123 09 03.58 

9 i  25 54.34 
212 02 30.75 
2M.j 58 1Q.W 

262 49 19.42 
295 18 25.49 
352 42 20.19 
68 50 45.31 

212 12 03.20 
148 48 21.05 

212 41 23.83 
244 51 FJ.20 
249 30 39.23 
327 10 17.64 

274 07 34.20 
3 21 19.57 

79 06 54.59 

211 49 43.72 

88 27, 16.65 
118 36 40.95 

119 04 31.38 
154 01 39.78 
203 65 40.32 

112 03 33.04 
180 53 58.18 

32 25 40.07 
61 66 1 O . Z  
02 50 50.31 

91 04 23.75 
108 02 43.00 
197 56 37.88 

44 56 55.06 
104 45 37.w 

101 32 26.91 
152 31 5R. 19 
175 10 34.60 

37.43 m. 02 

1 45 10.78 

ion a3 53.42 

To stntion I Distnnco 

Paddy 
Elliott Knob 
Bald Knob 

nriery 
I’nddv 
Bald knob  

Driery 
Keeney 

Driery 
Beech 

Summersville 
Beech 
Keeney 

Summersville 
Ivy 

Summersrille 
Ivy 
Tnble Rock 

Holmes 
Tnble Rock 
I V Y  

Piney 
Tnble Rock 
Ivy 

Pigeon 
Piney 
IIolmcs 
Tnble Rock 

Holmes 
Big Rocks 
Piney 

Big Rock  
r incy 
Slmms 
IIolmes 

nig ROC& 
S lmm 
COS1 

Con1 
llig Rocks 
Rogrrs 
Simms 

Rogrrs 
Rynn 

Ryan 
St. Albnns enst bwe 
I<ogers 

Piney 
Pigeon 
Piney 
Pigeon 
Davis 

Gebhnrdt 
Dnvis 

Z X u r d  t 
Dnvis 

Wmp 
Gebhnrdt 
Oaklond 

Fmdd 
Onklruld 

Frndd 
Onklnntl 
Buenn Visln 

___  
hrdters 

49886.53 
00330.00 

51948.66 
90733.30 
7iWi. 38 

23131.38 
38620.02 

48301.04 
29793.83 

17435. 03 w. 43 
89‘251.00 

66134.76 
45791.33 

oj333.92 
ilG30.G8 
2f iX.  60 

4W2.19 
4M53.M 
88221.92 

23924.49 

10373.36 

18085.11 
1 w 9 . 5 5  
30343.10 
32369.13 

21814.81 
13830.07 
18907.24 

8780.07 
22517.43 
10718.95 
21751.59 

80. 73 
7986. 28 
3097.87 

M77.50 
12617.18 
4G40.04 
7 w .  89 

4245.42 
1032.87 

3862.22 
3870. 403 
1050. i 9  

27774.43 
ZS52.31 

19457.13 
37114.76 
21575.11 

19520.81 
28590.74 

30512.31 
301 17.34 
25780.11 

i917.08 
270G9. GS 
2i244.57 

31451.43 
14273.64 

24947.07 
34905.56 
27341.14 

49638.59 

3082% 23 

Lognritlim 

4.6979933 
4.055GS7 
4.0958104 

4.7155743 
4.9w7G4 
4. L1867015 

4.3FLM15 
4.586H102 

4.6847049 
4.4741203 

4.8888487 
4.9&%097 
4. w04200 

4. Urn298 
4 . 0 i 8 3 2  

4.8151387 
4. W J I  
4 . 4 m 7  

4. (joDo&?9 
4. CiRliW) 
4,9455765 

4.3789620 
4. (ioo2O19 
4.8474083 

4.2575613 
4.1907429 

4.5101310 

4.3387514 
4.1410120 
4.2786905 

3.9434078 4.35Z118-8 

4.0301522 
4.33i4’xM 

3.9047540 
3.9023445 
3.49100213 

3.7056499 
4.101W30 
3.0065218 
3.8589231 

3.6279200 
3. 284320,2037 

3.5868366 
3.5877562 
3.0215102 

4.4430451 
4.455G412 

4 . m 7 8 8  
4.5095487 
4.3338531 

4.2904970 
4.45w253 

4.4844751 
4.5923093 

3.8985080 
4.43?4080 
4.4352709 

4.4976404 
4.1545347 

4.3070300 
4.541ox(io 
4.4305107 

4.4520599 

4.411284n 



TRIANGULATION, WEST VIRGINIA TO MISSOURI. 

GEOGRAPHIC POS1TIONS-Continuetl. 
Thirty-ninth parallel-Continued . 

Stntlon 

Prinefpal  pinfa-Continued. 

IIowlnud 
1885 

Bcloto 
1885 

Cnvo 
1885 

Round Top 
1% 

Twin Crock 
1880 

Pouch Mount 
1880 

Cherry Rldgo 
1880 

cuvo nil1 
188G 

Ash Rldgo 
1887 

N l n o m  
1887 

Tuto 

Flnu hor 

1887 

1b7 

Stovens 
1887 

Dry Rldga 
1880 

Tanner 
ld0 

stow 
1800 

Reizln 
1w 

Culbertson 1m 

Correct 
1800 

Glnsgow 
18W 

Green 

Uolton north base 

180 

1830 

Uolton south base 
1 sm 

L!ud Lick 
1[10 

;tout 
1890 

I.ntltudo 
nnd 

longitude 

D I ,, 
38 37 4i. 11: 
82 50 20.41: 

38 45 47.71! 
83 03 03.62; 

34 32 39.73~ 
83 04 23.OOt 

38 36 35.371 
83 12 37.701 

38 42 08.m 
83 10 63.881 

38 63 43.52 
83 21 43.441 

38 30 38.331 
83 9 68.w 

38 50 68.10: 
83 35 62.85d 

38 55 13.43( 
83 45 22.09: 

38 42 31.18 
83 55 0o.w 

38 68 26.711 
84 08 01.m 

38 43 €4.435 
84 14 05.021 

38 65 25.319 
84 30 45.075 

38 40 41.112 
84 34 40.043 

30 00 03.064 
84 30 00.302 

38 51 07.005 
84 50 J50.905 

30 02 53.8j7 
85 08 24.0% 

38 40 50.002 
85 11 35.485 

30 00 60.007 
K5 10 50.801 

19 00 18.507 
65 li 48.502 

,A0 00 00.7'10 
rj 30 10.134 

39 M 48.842 
E.5 22 10.w 

30 01 J50.020 
35 22 03.204 

38 M)  52.1% 
Y 22 4i.030 

A8 61 12.501 
45 34 42.121 

18 GO 58.155 
L5 38 37.500 

18 50 30.473 
IO 02 08.848 

- - 
;wand 

in 
motors 
- 

1452.6 
403. ; 

1471. : 
87.4 

122. : 
573. ( 

1080. : 
014.! 

208.2 
1287. I 

1342.1 
1mo. f 

1152.1 
1422. : 

1701.( 
1274.t 

414. I 
632.: 

000. s 
loo. i 

823.7 
30. E 

1556. I 
121.4 

780.8 
1107.4 

1287.7 
067. 0 

04.5 
153.1 

217.0 
1221.5 

1050.8 
570.1 

1729.7 m. 4 

1748.4 
1438.8 

572.0 
1101.0 

301.0 
243.5 

1W. 3 
470.0 

1570.0 
7 i .  1 

1007.3 
1148.8 

385.5 
1015.8 

1703.3 
003.8 

1124.7 
213.3 

Azimuth 

0 , ', 
?GI 43 17.0C 
328 23 44.3C 

292 50 07.1C 
3u5 20 57.4; 
330 58 48.81 

217 43 40.0: 
305 13 32.71 

210 07 22.4; 
263 23 19.14 
301 14 00.S 

251 18 44.51 
328 55 54.38 

298 24 44.26 
341 64 01.03 

201 55 26.N 
255 07 09.Z 
283 17 23.4C 

255 50 14.N 
334 27 55.m 

274 30 47.22 
200 48 01.2F 
320 27 37.25 

210 54 40.17 
240 35 41.44 
277 52 07.48 
273 40 44.60 
323 58 10.8Q 

200 34 17.58 
242 58 36.79 
274 58 50.51 

200 35 02.83 
311 30 01.83 

101 40 59.09 
258 40 26.75 

278 17 24.29 
305 21 57.70 
340 48 40.21 

241 01 10.70 
297 45 15.25 

2 i O  50 47.50 
330 24 08.04 

100 51 41.04 
262 35 57.60 
287 32 40.00 

2.53 42 58.06 
338 50 10.50 

294 51 37.07 
3% 07 00.37 

200 03 45.17 
l'J0 51 G3.32 

102 20 14.07 
240 52 M). E3 
312 55 24.iO 

124 10 50.30 
1i5 63 47.07 
210 25 54.54 
182 52 41.00 

?M 10 08.48 
!70 01 31.05 

03 17 18.47 
E34 45 33.44 
!i2 01 34.7.3 

BO 45 04.30 
140 41 43.08 

I42 52 48.07 
W 15 14.43 

Bnck 
nzimntli 

0 , ,# 

$4 40 00.01 
148 30 34.51 

113 14 a.5. 
125 35 00.4' 
160 01 08.31 

37 46 56.1 
125 23 31.1 

39 13 21.3 
85 31 80.8 
121 10 17.0 

71 27 23.8' 
148 58 34.21 

118 36 28.31 
181 57 02.51 

21 50 58.7 
75 14 42.41 
103 27 35.0' 

76 05 08.01 
154 32 14.11 

94 45 38.2 
119 5R 58.5' 
140 37 63.2, 

31 00 52.6' 
00 47 44.01 
08 08 27.4. 

04 03 68.M 
144 00 25.01 

63 16 30.01 
05 10 42.N 

86 49 20.2 
131 40 28.4( 

11 43 2O.M 
70 02 10.01 

08 30 57.1: 
125 27 12.41 
109 51 30.2: 
01 14 21.0; 
118 01 01.2: 

07 15 14.2e 
150 29 31.5: 

10 63 42.22 
82 43 10.4b 
107 55 68.50 

73 48 22.83 
180 02 40.34 

114 57 34.44 
173 07 37.75 

80 11 32.25 
I17 00 11.33 

B2 24 17.00 
GG 55 41.05 
L32 58 40.15 

I04 14 40.52 
ti5 53 30.75 
30 28 34.38 
02 55 52.83 

24 13 47.06 
Bo 08 32.60 
13 20 00.50 
54 66 41.04 
02 00 02.42 
40 50 23.08 
00 44 11.01 

03 07 L5.02 
W 32 27.30 

m 3~ 05.5: 

To sintion 

Cloultl 
Duonn Vhta 

Fradd . 
Oould 
Howland 

IIowlnnd 
Buenn Vlstn 

G c l O t o  
Howlwd 
Cave 

scioto 
Round Top 

scioto 
Twin Crock 

Ponch Nount 
Twin Crook 
Round Top 

I'onch Nount 
Cherry Rldgo 

Ponch Mount 
Cnvo IIill 
Cherry Rldgo 

Ash Rldpo 
Cove llill 
Cherry Ridgo 

Ash Rldgo 
h i i n O r V a  

Tnto 
Ash Rldgo 
hLLnorvn 

Tnto 
Flnughor 

Stevens 
Flnuglier 

Tnto 
st OVOllS 
Dry llidgo 
Taunrr 
Dry Ridge 

rnnuer 
stow 
Reizln 
StoW 
Dry Ridge 

Feiriu 
,ulbertson 

Reizin 
hrrect  

;reen 
lolton nortJl base 
:1n..gow 
hrrect 

:reen 
:orrcct 
lIud Lick 

Distance 

M e f m  
13000.01 
30504.44 

47235.01 
23361.24 
15770.77 

11888.00 
29578.74 

21009.63 
19410.44 
13004.10 

21155.88 
11907.12 

30738.01 
22537.43 

28101.29 
16130.39 
24380.25 

21102.41 
23223.12 
34%. 18 
15Y18.55 
37343.77 

27411.80 
31037.60 
38207.16 

32822. 08 
31831.40 

24014.15 
40503.01 
27009.43 

32910.04 
32281.71 

27844.28 
30107.60 

45385.70 
14781.283 
36401.30 

34233.40 
41268.57 

42iN.07 
25054.71 

24422.58 
li132.10 
60104.00 

12010.76 
21817.72 

14987.00 
Io7.54 

17788.00 
21314.30 

11580.75 
7053.71 
1om. 18 

14108.78 
5500.5iO 
1OXl. 14 
7487.00 

20430.04 
16303.03 

28433.30 
31202.23 
17240.48 

10730.45 
171i2.02 

38155.71 
30725.80 

19 

4.1964228 
4.4843631 

4.0742640 
4.3084050 
4.1078529 

4.0787487 
4.4560430 

4.3418228 
4.2881097 
4.1450478 

4.3254307 
4.0790700 

4.4878884 
4.3528044 

4.44872283 
4.2584U71 
4.3871084 

4.3243321 
4.3850205 

4.5352201 
4.1091000 
4.5722181 

4.4370375 
4.5043022 
4.6828201 

4.5101741 
4.6028560 

4.3904401 
4.88832Q9 
4.4410575 

4.5174471 
4. w80505 

4.4447357 
4.4828835 

4.6560196 
4.1097223 
4.5811100 

4.5344508 
4.0150104 

4.0295020 
4.3088804 

4.3877010 
4.2338121 
4.7404627 

4,1112545 
4.33880((3 

4.1757338 
3. mE.930 

4.2x33224 
4.3280711 

4.0637308 
3.8484174 
4.0214440 

4.1513323 
3.7404077 
4.0111059 
3.8743400 

4.3104605 
4.2122082 

4.4538273 
4.4054305 
4.2385403 

4.2237412 
4.234M41 

4.5815505 
4.5QDoi36 



20 U. S. COAST AND GEODETIC SURVEY SPECIAL PUBLICATIOW NO. 30. 

GEOGRAPHIC POSITIONS-Continued. 

Thirty-ninth parallel-Con tinued . 

Station 

' Pr indp l  poinfs4ontinuod. 

Weed Patch 
1888 

Fountnh 
1887 

Rnriden 
1887 

Leonard 
1887 

Beard 
, 1881 

Calvary 
1888 

Osborn' 
1888 

StPson 
1885 

Wrl h t  

Summit 
1884 

Merom College 
1W 

fso 

nonop Creek 
1884 

Bolle Air 
1879 

Hunt City 
1879 

Claremont 
1879 

Oblong 
1879 

Buflnlo Mound 
1879 

Nowton 
1883 

Donvor 
1879 

onion Hill 
1879 

O h o y  west bnso 
1879 

Olnoy chock base 
1879 

OlnOy mlddlo buso 
1879 

___- 

Latitude 
and 

lmgitudo 

0 I ,t 

39 10 00.634 
86 13 00.771 

38 56 36.824 
86 15 17.280 

38 45 21.798 
86 30 47.909 

39 06 28.225 
a6 36 17.122 

38 58 03.862 
a6 36 43.065 

39 04 42.133 
88 48 52.913 

38 51 23.456 
80 52 35.794 

38 58 11.846 
87 17 l 0 . W  

39 07 13.640 
87 11 42.410 

38 45 42.538 
87 22 14.956 

39 03 02.714 
87 33 63.017 

38 55 28.776 
87 42 36.781 

39 10 36.159 
87 52 08.658 

39 03 58.683 
88 00 56.552 

38 46 28.551 
87 59 40.884 

38 69 54.394 
87 52 29.872 

38 54 08.186 
88 03 23.404 

38 55 28.587 
88 09 50.322 

38 46 17.906 
88 12 43.732 

38 48 57.527 
88 10 27.315 

38 51 38.680 
88 05 08.380 

38 48 20.534 
88 01 57.634 

38 51 45.093 
88 01 3.5.112 

38 61 41.348 
85 03 61.8iG 

- - .- 
Second! 

in 
meters 

19.6 
18.5 

1135.5 
416.4 

857.1 
1156.8 

870.4 
411.5 

119.1 
1036.9 

1289.3 
1271.9 

723.3 
863.1 

365.3 
241.4 

420. 6 
1018.7 

1311.7 
361.1 

81.7 
1274.8 

887.3 w. 0 

1115.1 
207.8 

1806.7 
1359. 6 

880.4 
987.1 

1077.2 
718.8 

252.6 
m. 2 

S1 .5  
1212.2 

654.0 
1055.7 

1773.8 
659.0 

11R9. 2 
202.1 

a9.2 
1390.8 

1359. 6 
840.6 

1274.9 
1250.7 

AzImuth 

0 , 8 ,  

276 21 07.30 
290 21 27.79 
336 20 23.14 

187 31 54.46 
300 15 02.24 

227 19 34.73 
250 55 39.08 

258 49 32.83 
300 5.5 43.03 
348 X 25.03 

182 17 42.01 
236 59 44.67 
274 50 32.87 
339 48 06.76 

259 43 22.62 
304 54 35.17 

241 38 27.97 
289 02 58.99 

253 25 33.12 
289 23 36.74 

277 57 37.40 
25 16 32.45 

197 37 21.29 
2-93 05 05.47 

256 10 54.24 
290 18 06.40 
332 16 01.76 

21 57 30.82 
301 25 20.68 

297 52 65.69 
333 46 40.11 

225 55 14.02 
300 36 51.41 

176 57 28.28 
2R3 03 48.88 
269 20 56.50 

21 17 69.43 
121 4.5 19.86 
181 25 25.92 

190 58 49.98 
235 47 36.99 
341 27 15.54 

219 11 40.01 
321 29 04.59 

193 49 16.17 
222 55 55.36 
274 32 27.76 

226 48 44.68 
292 23 Oi.61 
33 47 66.33 

44 00 29.44 
51 31 54.71 

220 43 40.98 
320 38 03.05 

95 20 38.86 
135 17 53.61 
109 04 30.90 
32.9 05 22.46 

346 30 09.04 
4 56 62.82 

68 14 14.26 
88 32 33.31 

149 33 25.14 

88 31 10.,50 
la8  .75 20.54 
168 31 04.50 

io2 16 16.78 

-~ 

Back 
azimuth 

0 , ,, 
90 48 09.77 

110 43 08.55 
156 27 13.46 

7 33 20.48 
120 23 17.28 

47 28 18.50 
77 13 36.28 

79 04 14.18 
121 08 56.31 
168 29 61.01 

2 17 58.35 
57 14 41.06 
95 04 01.26 

159 51 49.61 

79 51 19.21 
125 02 14.71 

12 18 36.95 
61 48 2G.41 

103 16 38.67 

73 43 21.71 
109 39 02.77 

98 12 01.11 
205 13 06.07 

17 40 32.63 
76 23 40.53 

76 30 53.16 
110 28 37.74 
152 23 20.18 

42 03 00.35 
121 38 07.00 

118 04 26.90 
153 62 40.41 

46 00 47.10 
120 48 23.45 

356 56 40.75 
53 14 31.16 
89 44 22.59 

201 13 28.90 
301 40 00.78 

1 28 39.29 

11 no 22.42 
55 54 20.88 

161 29 35.12 

39 17 15.89 
141 35 26.81 

13 51 03.94 
43 01 40.69 
94 40 37.92 

40 53 10.58 
I12 29 52.64 
213 46 30.85 

??3 56 21.63 
231 29 12.33 
40 45 21.48 

140 42 05.91 

275 15 19.44 
315 15 16.28 
349 03 43.05 
148 00 48.13 

168 37 21.54 
184 56 38.70 
248 08 40.51 
208 29 41.85 
329 32 17.11 

268 29 44.85 
8 35 38.36 

Cny 32 30.31 

_______-- - - 
I 

Toslntlon 1 Distnnco 

Green 
Tri p 

Weed Patch 
Mlller 

M& 

Fountain 
Miller 

Weed Patch 
Pountnin 

Rariden 

Leonnrd 
Weed l'ntch 
Fountnin 
Rnriden 

Leonard 
qenrd 

Calvary 
Beard 
Rariden 

Calvary 
Osborn 

Calvary 
Bison 

Sisson 
Osborn 

Wright 
S tsson 
Summit 

hfemm College 
Summit 

Merom Collego 
Honey Crock 

Dolle Air 
Honoy Creek 

aunt ci ty  
Honoy Crcok 
Summit 

Clnremont 
IIunt City 
Bolle Air 

nunt City 
Oblonc 
Clnremont 

Hunt City 
Clarcmon t 
Nowton 
Buffnlo Mound 
Claromont 

nufinlo hfound 
Clnromont 
Denver 

Denvor 
Onion Hill 
BulInlo Mound 
Claromont 

Onlon Hill 
O~IICY wost buse 
nufinlo Mound 
Claromont 

Claromont 
Olnoy chock bnso 
Onion Il i l l  
Olnoy west bnso 
Buflalo Mound 

Olnoy west bnso 
IlufTulo Mound 
Olnoy enst bnso 

-3relelcra 
62149. w) 
52955.87 
39176.81 

22011.76 25W. 76 

mm. 80 
42330.43 

34169.73 
35369.24 
3w7.94 

I.%. 63 
40714.99 
31075.80 
24836.83 

184%. 40 
21426.23 

25206.38 
2COG.L 40 
33408. m 
42501.74 
37684.97 

33218.72 
18471.95 

24w7.15 
44196.05 

32803.23 
25744.85 
36217.80 

18837.48 
34509.36 

29SW. 31 
31177.79 

17638.84 
30783.08 

34278.07 
W?. 04 
54228. 69 

23349. 61 
14325.65 
19797.00 

18540.39 
19018.64 
16809. 25 

20305.80 
23030.13 

17486.49 
10818.76 
18061.82 

14Mxi. 85 
1 W O .  30 
59u). 07 

13737.21 
7978.74 
Goso. 47 

14751.16 

12350.09 
s594.68 

10918.37 
6246.63 

11903.63 
0300.43 

13825.11 
6590.780 
5154.37 

3292.30 
4570.34 
3298.48 

Lognritlim 

4.7934405 
4.7239141 
4.6930291 

4.39m53 
4.3426545 

4.4840548 
4.62WXO 

4.5330410 
4.5486257 
4.5984398 

4.1921086 
4. m i 5 4 3  
4.4924m 
4.39rni8 

4.2001235 
4.3309457 

4.4015105 
4.4160477 
4.5238821 

4.620103 
4.5761682 

4.6210442 
4.2665121 

4.384MWl 
4.0453815 

4.5172386 
4.4106003 
4.5589233 

4.5386013 

4.4743082 
4.4938454 

4.24614700 
4.4883121 

4.5350184 
4.4894513 
4.7342291 

4.4573387 
4.1%1143 
4.2965883 

4.28!?!2505 
4.2791772 
4.2278675 

4.3076221 
4.3734W1 

4.2427027 
4.2970984 
4.2778753 

4.1463405 
4.2273802 
3.7723270 

4.1378980 
3.0010341 
3.7U45702 
4.1688260 

4.0816702 
3.9342207 
4.03815XO 
3.7956385 

4.0756794 
3.7093701 
4.1406695 
3.8189368 
3.7121755 

3.5174993 
3. oMRo27 
3.5183130 

4.21.50220 



Station 

principal poinls--Continuod. 

Island Crcok 
1W 

Lucas 
1883 

Pnrkersburg 
1870 

IIoltzhnuaen 
IW 

Yound 
1883 

Sturgws 
1883 

IIartlin 
1882 

Dordin 

Hollo 

1888 

1882 

GeolTre 

Parkinson 
1881 

l89P 

Bergor 
1881 

Turko nil1 
l& 

Clarks Mound 

Sugar Lonf Mound 

1871 

1871 

Insnno Asylum 

Americnn Do t tomupwbmf  

Amerlcnn Bottom lowor bnve 

1871 

1872 

1872 

Dreyor 
1871 

Minomn 
1873 

Klelnschmldt 
1871 

Morpon 
1871 

Pnttorson 
1873 

Kossler 
1871 

TRIANGULATION, WEST VIRGINIA TO MISSOURI. 

GEOGRAPI-IIC POSITIONS-Continued. 

Thirty-ninth paralkl-Continued . 

Lntitude 
nnd 

longitudo 

0 , ,, 
30 00 10.728 
88 20 00.201 

38 56 14.702 
88 25 54.482 

38 34 51.518 
88 01 40.004 

38 48 01.888 
88 41 38.218 

39 04 05.433 
El 46 20.231 

38 50 57.121 
89 06 02.602 

38 42 28.106 
88 55 42.210 

38 30 45.305 
89 20 25.003 

38 53 43.005 
89 24 38.540 

38 32 58.184 
89 20 54.964 

38 43 28.882 
89 42 44.281 

38 30 40.158 
89 45 30.107 

38 28 32.971 
89 54 15.989 

38 34 45.727 
80 04 12598 

38 42 05.200 
69 00 27.530 

38 30 13.905 
80 10 43.980 

38 39 50.135 
00 00 57.230 

38 30 15.950 
90 03 0 2  580 

38 30 00.300 
00 11 54.318 

35 4 1  5i.017 
00 10 44.010 

38 30 io. 61 i 
03 19 20.063 

38 40 20.741 
00 23 51. lil 

35 27 53.652 
110 32 00.638 

38 36 33.WG 
wo 34 05.010 

__ - 
econds 
in 

notors 
- 

330.9 
140.0 

453.3 
1312.2 

1558.5 
1188.1 

58.2 
922 2 

107.0 
030.6 

17Gl. 3 
02.7 

808.5 
1020. I 

1397.0 
019.4 

1327.0 
928.9 

1704.1 
1330.9 

828.9 
1009.6 

1238. 2 
729.9 

1018.6 
387.0 

i410.n 
304.9 

103.1 
005.4 

430.0 
1w. 2 

1545.9 
1383.0 

402. n 
62.4 

104.3 
1310.2 

1770.0 
1078.3 

011.0 
?in. 7 

639.5 
1237.1 

1023. 5 
13.0 

1018.2 
143.0 

- 

Azimuth 

0 , ,I 

278 17 10.23 
323 08 2 1 . 3  
343 48 11.52 

204 28 32.28 
273 25 11.15 
313 54 45.05 

143 10 15.64 
188 56 58.63 

230 10 3 8  15 
274 13 35.10 

284 03 07.41 
205 50 00.29 
340 50 00.12 

244 52 53.50 
204 55 50.50 

150 $2 17.47 
198 28 16.31 
243 08 08.07 

209 03 40.13 
253 20 90.20 

257 21 12.28 
200 15 4.1.84 
348 57 53.77 

184 53 41.94 
233 21 01.30 

233 57 08.20 
200 49 17.40 
310 05 34.73 

197 43 00.34 
284 07 53.07 

211 12 30.90 

256 14 07.23 

2G2 30 05.12 
308 20 41.12 

no 14 30.21 

2~ 18 5n.57 
204 43 17.11 
21 53 50.80 

245 10 07.65 
278 20 40.35 

20 44  34.01 
73 51 09.13 

69 53 30.00 
100 10 35.71 
204 38 51.94 

148 10 w. 19 
232 20 42. GO 
270 18 30.07 

200 20 27.41 
279 39 30.15 

207 51 08.07 

300 08 49.05 

230 00 29.05 
2.10 30 27.00 
272 07 X. 50 

253 48 14.31 
304 20 03.83 
311 07 08.00 

207 08 32.48 
235 04 15.02 
255 50 03.N 

214 45 30.05 
271 18 47.47 
340 17 34.W 

350 54 58.00 

-- 

Brick 
nzimuth 

0 , ,, 
08 29 24.10 

143 14 49.08 
163 52 49.59 

24 32 11.56 
03 35 17.01 

134 03 02.02 

323 09 20.49 
8 58 18.58 

56 20 30.38 
94 31 41.01 

84 19 43.59 
110 12 04.51 
lO(1 53 01.12 

05 05 13.05 
115 11 00.07 

330 45 48.49 
18 34 05.35 
03 16 50.40 

29 12 40.00 
73 42 10.87 

77 32 53.39 
116 33 52.87 
100 00 32.11 

4 55 07.27 
53 25 04. I1 

54 08 28.07 
111 03 13.88 
130 15 27.47 

17 44 49.80 
104‘ 19 29.12 

31 19 42.40 
40 19 57.85 
78 31 09.08 

82 41 45.31 
128 32 52.74 

84 29 55.54 
114 52 37.E 
231 61 30.35 

05 20 17.54 
08 34 29.04 

200 42 3207 
253 41 18.04 

200 45 08.58 
19 12 12.50 
24 40 10.22 

328 13 40.M 
52 25 30.34 
00 29 34.73 

80 30 38.32 
08 49 2225 

117 59 41.W 

120 10 38.02 
170 54 59.40 

20 11 12.31 
09 48 58.53 
02 12 10.04 

73 52 40.95 
120 24 30.57 
IGl 03 51.11 

27 13 37.50 
?5 13 4G.02 
, G  03 51.24 

04 52 00.82 
01 2J 37.K 

lG0 18 52.20 

To station 

IIunt c i ty  
Newton 
Denvor 

Islnnd Creek 
Nowton 
Donvor 

Denvor 
Clnremont 

1,uCns 
Denvor 

Islnnd Croek 
1,UCnS 
Holtzhnusen 

MOUIlCi 
IIoltzhnusen 

Eo110 
Bording 

Parkinson 
Geolzroy 

Parkinson 

%;ey 

Pnrklnson 

$%E Mound 

Sugar Loaf Noiind 
Clarks Mound 

Clnrks Youud 
lnseno Asylum 

Insnne Asylum 
Suynr Lonf Mound 
Amoricnn Bottom up 

por bnso 

Insano Asylum 
Clnrks Mound 
Turkoy nil1 

Sugor Lonf Nound 
Amorlcnn llottom up 

por bmo 
Amorlcnn D o t t o u 

lowor bnso 
Clnrks Mound 
Insnne Asylum 

Insnno Asylum 
Clnrks Mound 
Droyor 

Ninoma 
Insnno Asyluni 
Kleinschmidt 

Norgnn 
Insano Asylum 
Kloinschmidt 

Morgan 
In.snno Asylum 
l’nttorson 

Distnnco 

-- 

nrclcrs 
27930.40 
24731. R2 
38293.58 

20109. 38 
23207.07 
26488.20 

28429.43 
19885.80 

27350.88 
41085.58 

38171.25 
33002.70 
30511.56 

31234.14 
38807. 00 

30090.69 
42187.73 
22930.40 

42781.24 
37301.21 

27540.83 
40782.30 
31972 12 

3s27. 75 
11741.59 

37301.01 
34651.14 
30040.72 

13107.04 
27847.72 

32247.81 
10G03.19 
40580.48 

27301.01 
184M. 80 

m i i .  rA 
23002 10 
14@33.10 

25977.70 
18380.70 

iam.ii 
23840.45 

19875.51 
11405.51 
7 m .  w 

13331.10 
14110.49 
25810.27 

23012.03 
23234.24 

22490.04 

22542.10 
10500. 59 

11033.03 
BG7.I. 40 
11041.21 

10733. 02 
12w1.00 
10580.45 

2S31.53 
27051.02 
18756.10 

10429. 20 
‘25218.20 
16350.00 

21 

Logarithm 

4.4400780 
4.3032501 
4.5831280 

4.3053380 
4.3087417 
4.4232163 

4.4220878 
4.2985430 

4.4371139 
4.0231003 

4.5817303 
4.51S.5503 
4.4844644 

4.4940295 
4.5697077 

4.4870008 
4.0251Lull 
4.3585135 

4.031%33 
4.5727005 

4.4309770 
4.070081 0 
4.5047714 

4. :A57737 
4.00972tiQ 

4.5100301 
4.5397175 
4.4778404 

4.1194880 
4.4447690 

4.5085002 
4.2043100 
4. (3084242 

4.4370081 
4.2GG3450 

4.4118157 
4.3784300 
4.1645343 

4.4140007 
4.mm 

4.0215661 
4.3774783 

4.2983183 
4.0571172 
3.8813482 

4.1248061 
4.1407287 
4.4117925 

4.3731333 
4.3601285 

4.3521235 

4.3529044 
4.0251001 

4.0057152 
4.3742780 
4.0433107 

4.0307463 
4.1032S07 
4.2918227 

4.4138282 
4.432187 
4.2731420 

4.2150164 
4.4017151 
4.2137744 
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Stntion 

"rindpal pofnta4ontinued. 

rnvorn Rock 
im3 

Lynch 
1M3 

Bnllock 
1873 

Diockhaus 
1873 

Peters 
1874 

Enoch Knob 
1874 

Bergor 
1874 

Jncobs 
1874 

Wlntor 
1874 

Onsconndo 
1874 

Pilot Knob 
1878 

McDaniel 

Kennedy 

Cedar 

1870 

1870 

18'18 

new0 
1879 

Moroau 
1879 

Medlock 
1870 

High Polnt 
1880 

Hunter 
1880 

Cole 
1880 

GEOGRAPHIC POSITIONS-Continued. 

Thirty-ninth parallel-Continued . 
__ 
Latitudo 

and 
longitudo 

0 I ,I 

38 30 19.119 
90 45 00.458 

38 24 27.713 
00 44 00.015 

38 28 07.055 
90 55 24.924 

38 *35 10.010 
90 50 40.055 

38 27 46.555 
91 03 40.180 

38 34 43.772 
91 08 10.082 

38 35 58.120 
91 17 27.984 

38 26 18.167 
91 16 10.071 

38 27 41.358 
91 20 02.931 

38 35 33.323 
91 28 03.935 

38 35 20.074 
91 34 42.054 

38 26 57.017 
01 35 48.869 

38 33 57.210 
01 40 42.138 

38 20 11.230 
91 47 55.525 

38 27 35.071 
91 53 15.568 

38 20 59.524 
92 05 44.100 

38 30 03.697 
02 08 39.010 

38 22 30.363 
92 24 18.202 

38 31 36.904 
02 2.3 27.301 

38 38 13.256 
92 m 13.62 

38 37 38.403 
02 32 50.462 

38 20 29.3Mi 
02 34 69.741 

38 25 45.210 
92 40 24.373 

38 38 OG. 770 
02 43 30.538 

581). 5 m. 8 

s4. 5 
14.9 

230.0 
001.2 

512.2 
oG9.4 

1435.5 
1119.7 

1349.7 
244.0 

1792.1 
077.1 

500.2 
244.2 

1275.2 
71.1 

1027.6 
95.2 

8W. 5 
1017.7 

1758.1 
11%. 1 

1704.0 
1020.2 

346. 4 
1348. 0 

1099.0 
377.4 

1835.4 
1073.3 

im. 2 
95a 7 

936.2 
444.0 

1137.0 
662.8 

408.7 
325.6 

1184.1 
1220. 7 

006. 4 
1447.8 

1304.0 
591.2 

m8. a 
950.3 

Azimuth 

0 , ,, 
54 20 23.17 
M8 18 20.98 
109 11 26.08 

175 39 26.60 m 02 40.29 
M4 28 28.47 
a2 10 02.03 

163 21 40.00 
317 19 37.21 
352 00 33.47 

110 30 22.04 
239 30 10.57 
260 53 31.25 
181 50 02.87 

200 28 14.84 
303 19 02.12 
333 33 10.30 

272 19 07.44 
279 35 16.09 
307 13 01.11 

173 58 53.23 
210 40 49.16 
261 20 38.03 

219 00 40.55 
280 03 56.18 

267 00 02.00 
314 38 38.45 
348 36 07.35 

269 11 11.27 
318 52 08.22 

185 50 50.81 
215 14 17.X9 
204 27 08.06 

2 ~ 0  42 25.26 
2W 39 10.24 
291 00 00.10 
300 14 44.80 

183 59 26.15 
214 08 12.12 
234 34 52.43 

218 58 5200 
330 25 52.49 

230 00 58.04 
273 11 20.08 

270 52 11.77 
304 55 04.80 
351 18 52.18 

222 07 n.20 
275 48 57.70 

251 10 00.52 
304 18 17.38 
354 19 00.48 

2S3 18 20.24 
11 33 12.91 
31 53 43.27 

UHJ 34 30.N 
310 03 51.45 
330 03 00.28 

191 42 58.64 
254 07 20. Bo 
309 39 12.00 

221 48 21.41 
247 19 54.51 
280 27 42.16 

273 07 67.44 
321 41 izoa o 65 07.28 

0 , ,, 
76 33 41.34 
88 25 15.00 

I20 19 37.57 

155 38 43.80 
70 10 13.92 

44 34 51.91 
112 17 07.44 

83 28 50.82 
137 27 29.95 
172 10 20.20 

30 40 48.06 
59 47 52.27 
80 58 43.07 
102 08 19.86 

80 35 25.18 
123 26 58.71 
I53 35 M.71 

92 32 05.89 
98 I1 04.00 
127 21 33.04 

353 58 04.71 
30 45 48.01 
81 28 20.61 

39 12 01.33 
100 10 04.84 

87 12 38.72 
134 46 02.08 
108 37 22.72 

15 19.59 
138 57 31.55 

5 51 32.42 
35 19 07.45 
84 33 13.30 

80 49 54.30 a 50 53.55 
111 12 51.75 
129 21 31.60 

4 00 11.70 
34 10 '22.68 
54 42 23.72 

39 02 50.98 
150 23 11.28 

58 08 43.98 
93 22 32.05 

97 05 53.44 
125 04 40.42 
171 20 41.33 

42 17 11.45 
W 00 20.15 

71 20 28.74 
124 30 32.94 
174 10 49.43 

103 2.5 39.20 
191 30 40.51 
211 50 21.51 

86 42 23.57 
130 08 27.75 
150 08 19.12 

11 44 19.23 
74 13 17.20 
120 45 51.33 

41 50 48.40 
67 27 00.33 
100 41 25.80 

03 14 42.08 
141 46 36.10 
189 53 24.58 

- 
! 
i Distnnco \ Lognrithm To station 

I ~_ 

Korgnn 
liwlor 
Pntterson 

rnrorn Rocl; 
l'ntterson 

rnvern Rock 
Lynch 

rnvern Rock 
Lynch 
Hnlleck 

Dieckhnus 
Tavern Rock 
IInlleck 
Lyncl1 

Dieckhnus 
Hnllcck 
Peters 

Dieckhnus 
Enoch Knob 
Peters 

Bcrger 
Enoch Knob 
Peters 

Borger 
Jncobs 

2% 
Winter 

Gnsconndo 
Winter 

Turnpiko nluff 
Gxwonnde 
Winter 

Turnpiko Bluff 
Gnsconade 
Winter 
Geyer 

nradford 
Turnpiko Dlufl 
Geyer 

Bradford 
Pilot Knob 

bfcDnniel 
Pilot Knob 

Bradford 
hfcDnniel 
Konnody 

Cedar 
Kennedy 

Cedar 
Konnedy 

Cedar 
Ilelsho 
Morenu 

neish0 

Medlock 
hloronu 
llelsho 

Christinn 
hforenu 
Ilolsho 

Christinn 
111 h Point 
13efsho 

Christinn 
High I'olnt 
Hunter 

n r f f n 8  ~ 

31800.88 I 4.Sl21391 
lcOD1. i3 4.2057922 
21077.67 I 4.30'23042 

21099. CO 4.3431046 
1U72.29 4.2688056 

212%. 58 4.3274933 
17028.42 1 4.2535419 

10822.91 4.2250012 
27184.75 I 4.4343253 
13351.18 . 4.1255197 

17295.30 4.2379280 
31326.74 4.4959152 
12169. 08 4.0852791 
29400.71 I 4.4683578 

10732.05 I 4.2235401 
22197. GO 4.3463060 
14365. 50 4.1573208 

30227.62 
13095.62 
2jo19.10 

17981.88 
19449.89 
18242.70 

19753.39 
14003.17 

15408.81 
2433% 05 
14845.02 

9W5.82 
19134.05 

13871.74 
19m1.34 
1.1272.82 

176.58. 08 

32181. 81 
20454. IIQ 

7.5.530.25 
34219.73 
21022. 07 

15141.35 
15751.20 

27m. n 

i 21869.40 
' 25094.53 , 32126.51 

27322 72 mm. 01 
33864.30 
27102.71 

2s749.52 
3479.83 
10035.12 

17232. W 
%72. M 
14390.59 

18341.50 
15409.03 
30626.10 

15390.80 
14414. 65 
20223.41 

29534.37 
17080.88 
32732.98 

15724.12 
20319.20 
23211.58 
-- 

4.4804039 
4.1365818 
4.3982710 

4.2548351 
4.2888171 
4.201oQ12 

4.2950410 4.1044471 

4.1877093 4.38G20i2 

4.1715807 

3.9838889 
4.2818060 

4.2000245 
4.21)(xM44 
4.1545008 

4.2409583 
4.43350200 
4.5070104 
4.3107072 

4.4070550 
4.5342700 
4.3348973 

4.1801045 
4.1973153 

4.3402338 
4.4148819 

4.5008630 
4.43G5240 
4.450377.5 

4.5207421 
4.4344525 

4.5413275 
4.4107602 

4.2287882 

4.2308030 
4.4723551 
4.15XO780 

4.2034349 
4.1804WO 
4.4860817 

4.1875152 
4.1588042 
4.3o5s.w 

4.4703277 
4.2548110 
4.5140850 

4.1865004 
4.3078078 
4.3657048 



TRIANGULATION, WEST VIRQINIA TO MISSOURI. 

GEOGRAPHIC POSITIONS-Continued. 

Thirty-ninth parallel-Continued . 

23 

stntion 

Hubbnrd 
1880 

Hughos 
1880 

8chnackebrg  

IIosrd 

1882 

1884 

Kondrick 

IIigh Point Tobo 

1882 

lSs2 

Knob Nostor 
1882 

Normnl 
1883 

Cnldwcll 
1882 

Bnkor 
1883 

IIutton Nound 
11183 

Chnpcl Ilill 
1883 

Thornton 
1883 

Fulton 
1883 

Bowlor 
1884 

BOW 
1884 

hfnrty 
1884 

IInskin 
1885 

Supplcmcnfarv pofnfs. 

Cold Knob 1 
1W 

omsy ICnob 1 
1880 

Jobs Knob 1 
1880 

Dig Clonr Croak Nountnin 1 
1880 

Big Sown11 Mountnin 1 
1880 

Lntitudo 
nnd 

longitudo 

0 ' )' 
38 20 34.700 
92 48 23.327 

38 40 28.145 
92 51 4G.805 

38 25 SG. 501 
02 55 52.080 

38 20 51.828 
03 11 2 7 . W  

38 42 5G.400 
03 I2 26.321 

38 39 38.048 
03 25 50.36 

03 34 20.180 

38 46 35.456 
03 33 07.000 

38 34 34.278 

38 4 5  32.007 
03 44 10.442 

38 34 05.330 
03 45 22.440 

38 45 37.030 
04 0.1 13.000 

38 32 51.3i5 
04 10 50.114 

38 54 47.232 
04 03 28.583 

38 50 05.360 
04 1 4  47.115 

38 38 43.580 
04 18 34.346 

3s 53 i~.07a 
V4 23 30.604 

38 40 13.990 
04 33 33.088 

38 50 22.780 
04 40 15.M1 

38 44 23.010 
04 41 OG.GG3 

3Y OR 58.08 
m 28 03.02 

38 03 55.81 so 20 48.48 

38 04 40.010 
80 32 32.750 

37 57 52.07 
80 30 05.27 

37 54 30.54 
80 50 05.52 

__ - 
bcond! 

in 
motors 
- 

1072.7 
KG. 3 

867.8 
1131.4 

1742.2 
12m. 3 

1508.1 
GG9. 4 

1730.0 
G35.0 

1200.9 
1435.8 

1057.0 
488.7 

1093.3 
171.1 

1017.4 
397.0 

164.5 
543.3 

1141.8 
316.0 

1584.1 
1213. G 

1450.4 
088. G 

1G5.3 
1133.4 

1344.0 
830. c 

495.7 
9x1. a 

431.0 
812.7 

702.0 
302.0 

728.0 
1GO. 0 

181R.5 s. 0 

1720.7 
1181.7 

lSX.3 
108.3 

1805.4 
128.0 

011.0 
134.8 

__ -~ 

Azimuth 

0 , ,, 
203 20 41.91 
236 20 07.6! 
270 !Z 11.2' 
290 21 02.3: 
337 40 23.0: 

280 41 08.0, 
200 15 42.81 
300 43 04.81 
340 14 42.7! 

102 26 23 21 
218 10 23.3: 
236 50 20.7: 
238 13 06. GI 
271 23 57.0~ 

235 25 37.01 
287 30 35.01 

278 34 10.2, 
322 29 13.5: 
35G 38 OG.01 

252 42 52. G: 
310 33 09.0; 

232 00 58. G! 
284 33 43.31 

282 35 45.61 
321 08 43.3: 

4 32 58.4: 

263 08 42.1: 
324 35 08.8. 

184 17 51.01 
217 28 47.71 
260 45 23. GI 

270 08 33.21 
307 51 53.81 

202 05 37.2: 
266 20 22. G: 

301 20 31.31 
3 37 26.81 

241 57 17.6 
298 20 55.7: 
340 47 41.0; 

104 36 38.0, 
238 20 03.2 
313 59 28.0: 

204 23 32.0! 
204 33 59.31 
344  30 22.91 

242 25 32.30 
311 44 47.07 

205 00 51.59 
332 42 35.51 

182 P3 50. 07 
230 38 40.88 
287 40 CIJ. 7n 

3a 48 
112 50 
231 10 

20 34 
71 53 

230 43 

00 03 45.04 
123 2.5 42.54 
247 27 10.2 

2322 
228 24 

74 52 
300 28 

Bnck 
nzimuth 

0 , ,, 
23 32 38.02 
5G 38 49.38 
00 33 31.40 

110 3G 00.58 
157 50 37.02 

100 52 58. G7 
110 20 47.18 
120 53 32.85 
1 G G  10 40.00 

12 28 5G. 11 
38 17 59.70 
57 13 41.37 
58 17 45.74 
01 29 40.91 

55 37 53.53 
107 49 10.98 

98 47 05.1G 
I42 39 32.47 
170 38 43.52 

72 51 20.80 
130 42 11.G0 

52 15 11.20 
104 47 58.48 

102 48 42.25 
141 13 10.84 
184 32 12.73 

83 15 41.25 
144 4 1  21.38 

4 18 33.13 
37 36 27.28 
8G 52 10.57 

00 21 02.45 
128 03 40.19 

22 09 45.21 
80 36 14.82 

121 41 33.85 
183 3G 58.07 

62 04 23.38 
118 27 32.09 
1GO 50 10.10 

14 30 00.24 
58 35 01.82 

134 04 16.25 

84 30 12.51 
114 39 33.40 
1G4 42 34.07 

62 31 45.02 
.31 64 10.38 

L15 20 17.24 
152 40 47.57 

2 34 28.4G 
50 43 24.59 
107 54 15.18 

112 30 

51 21 

MO 2G 

58 40 

148 '23 45.27 
303 23 22.98 
07 34 35.01 

103 18 
48 33 

254 31 
120 37 

ma 54 

zo i o  

- - 

T o  station 

COlO 
Chrlstlnn 
Hi .h Point 
Boksho 
Huntur 

Christinn 
Cole 
IIigh Point 
Vorsnillos north bnw 
IIuhbnrd 
COlO 
Christinn 
Vorsnillos north baw 
IIuntor 
IIuhbnrd 
IIughcs 

IIubbnrd 

Schnnckonherg 
J I U ~ I I O S  

IIonrd 
Schnncliinlwrg 

Kcndrlck 
Schnnckonbcrg 

IIonrd 
Kondrick 
nigh Point Tubo 

Knob Nostor 
High Point T Q ~ O  

Noma1 
Knob Nostor 
IIigh Point Tubo 

Normnl 
Cnldwoll 

J3nker 
Cnldwcll 

Normnl 
Bnkor 

ChnpolIIill . 
nnker 
IIutton Mound 

Thornton 
Bnkcr 
IIuttan Mound 

Chnpol IIU 
Thornton 
Fulton 

Dowlor 
Fulton 

Dowlor 
now 
Narty 
nor ry  
Fultan 

- 

Distance 

Melclers 
17217.07 
27064.03 
10475.24 
37411.40 
7G43.852 

27072.20 
12j62.69 
31729. OG 
20730.20 

27525.23 
28G07.82 
3OlsA. 17 
12703.58 
13774.33 

346cd. 37 
23813.20 

30301.50 
30GO1.01 
24233.87 

20572.30 
27803.00 

1m1.10 
34364.78 

30715.57 
1G4R3.73 
22307.84 

16273.83 
2490G. 91 

21204.12 
29171.98 
1GO5G. 4 1  

28802.04 
34G71.82 

2M8G. 34 
37050.07 

32023.27 
17000.05 

18522.78 
17004.24 
32303.71 

21727.32 
24405.63 
l5m.5. ti3 

20310.20 
14120.50 
27894. (17 

10154.20 
20150.23 

2R508.27 
21117.51 

27755.18 
14132.49 
34322.37 

38835 
13090 
13841 

37231 
02700 
35983 

88483.3 

19780.0 

23074 
30115 

50769 
25148 

woz n 

-- 

Lognrithm 

4.2350593 
4.4324060 
4.2894828 
4.5730040 
3.8833123 

4.4407275 
4.0300827 
4.5014572 
4.3167830 

4.4307310 
4.4573846 
4.6004737 
4.1069919 
4.1390705 

4.5300083 
4.3708104 

4.4814642 
4.507701 3 
4.3844228 

4.3132840 
4.4440917 

4.1855733 
4.5301135 

4.4873586 
4.2170555 
4.3484875 

4.2114898 
4.3OG3108 

4.3270175 
4.4011HXl 
4.2056485 

4.4607917 
4.5300780 

4.40113074 
4.5088045 

4.5135275 
4.2304502 

4.2G77062 
4.2404m 
4.5104007 

4.3370003 
4.3874000 
4.103834Ci 

4.4071085 
4.1408502 
4.4455213 

4.2082854 
4.4040420 

4.4233814 
4.3240428 

4.4433441 
4.15021RO 
4.6365773 

4.58088 
4.11725 
4.14118 

4.57090 

4.20312 

4.0517410 
3.8197268 
4.2738007 

4.30313 
4.47879 

4.70500 
4.40051 

4. m a  
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Stntion 

Supplementary pointa-Gmtd. 

Townsend Mountain 1 
1880 

Paint Creak, east tree 
1880 

Con1 River Mountain, long 
flat 1 

1880 

Coal River Mountain 1 

Creod 

Elk 

Martin 

1881 

1881 

1881 

1881 

Ferguson 

Fort BcammOn 

1881 

1881 

Charleston astronomic' 
1881 

Charleston 
Catholic Church 

1881 

Second P r o s b y t c r i a n  
Church 1 

1881 

1881 
Colored Baptist Ch'urch 

h u t h  Methodist Church 
1881 

Old Ca itol, top of belfry 
188f 

Courthouse splre * 
1881 

North Methodist Church 
spire 

1881 

F h t  BaptlstChurchspirc 
la1 

Ironton, Kelly's house, cu- 
pola 2 

1885 

Sprlngville 
1885 

Portsmouth 

1885 
North moridian 

Scioto County wure 
houso 2 

1883 

Sixth Street p t h o d l s t  
Church spire 

1885 

Cermnn Catholic Church 
west ~ a b l o  of toacr 2 

1885 

. 
GEOGRAPHIC POSITIONS-Continued. 

Thirty-ninth parallel-Con tiriucd . 
-- 

Lntitudo 
and 

longitude 

0 , ,, 
37 56 30.01 
81 17 43.19 

37 56 51.054 
81 18 30.116 

37 53 15.47 
81 25 47.60 

37 53 39.84 
81 25 12.70 

38 24 16.751 
81 33 35.021) 

38 22 20.853 
81 36 56.713 

38 21 25.278 
81 36 18.273 

38 20 37.875 
81 38 15.080 

38 21 00.240 
81 39 17.095 

38 21 02.287 
81 37 59.193 

38 20 49.640 
81 38 00.098 

38 20 55.812 
81 38 07.420 

38 20 59.437 
81 37 51.663 

38 21 60.949 
81 37 53.631 

38 21 02.213 
81 37 57.289 

38 21 03.198 
81 38 21.075 

38 21 11.442 
81 38 06.W 

38 21 12.298 
81 37 55.766 

38 31 59.67 
82 40 10.36 

38 43 22.218 
83 00 05.688 

38 44 38.845 
82 58 41.303 

38 44 06.18 
83 00 01. 74 

38 44 05.65 
82 59 46.89 

38 44 03.50 
83 00 09.82 

925.2 
1054.6 

1574.0 
735.3 

477.0 
1172.0 

1228.3 
310.3 

516.5 
m . 5  

636.8 
1376.7 

779.4 
443.7 

1167.8 
3 0 . 2  

192.4 
415.1 

70.5 
1437.3 

1530.8 
2.4 

1720.9 
180.2 

1832.6 
1254.5 

29.3 
1302.3 

68.2 
1391.1 

98.0 
511.7 

352.8 
162.2 

379.2 
1354.1 

1839.9 
?.a. 0 

085.1 
137.4 

1197.8 
997.4 

190. 6 
42.0 

174.2 
1132.5 

109.8 
237.2 

Azimuth 

0 , ,, 
45 1s 

224 35 
289 35 

42 15 51.64 
134 56 18.68 
225 50 10.11 
253 16 19.98 
288 48 24.16 

25 56 
154 08 
281 00 

27 51 
152 28 

11 20 20.9 
131 58 00.3 

197 54 06.4 
233 43 17.1 

187 40 20.8 
216 43 58.0 
151 20 38.0 

210 58 20.4 
242 43 36.5 

236 02 20.4 
282 17 05.7 
300 08 29.0 

Z7 08 14.0 
93 41 36.6 

45 05 02.9 
105 18 58.0 
208 44 03.0 

18 35 21.2 
100 45 59.3 

40 32 32.6 
95 46 52.0 

208 02 29.4 

36 12 34.2 
94 36 34.7 

209 20 37.1 

29 55 52.7 
93 40 23.8 

211 17 49.0 

93 56 56.8 
220 36 33.6 

11 08 58.9 
84 38 47.4 

218 30 46.1 

23 M) 27.1 
W 36 13.7 

214 13 09.4 

235 39 66 
354 19 06 

55 27 42.82 
136 15 04.19 
301 37 53.59 

40 47 18.42 
108 33 31.80 

4 01 28.2 
125 30 04.2 

18 4 3  41.2 
123 32 36.3 

355 31 16.0 
127 26 26.9 

BUCk 
azimuth 

0 , ,I 

225 11 
44 51 

109 57 

222 09 07.57 
314 44 58.43 
46 12 26.80 
73 42 19.37 

110 10 36.56 

334 02 
101 27 

207 48 
332 19 

191 18 18.3 
311 56 46.4 

17 54 57.5 
53 45 22.0 

7 40 48.0 
36 45 39.0 

331 20 14.1 

30 59 15.0 
62 44 49.0 

56 03 47.5 
82 18 58.7 

120 09 07.5 

207 08 04.1 
273 40 48.2 

205 54 

225 04 53.0 
285 18 10.2 
28 44 42.3 

198 35 16.5 
2w) 45 16.1 

220 32 18.1 
275 45 59.0 
28 03 03.5 

216 12 20.9 
274 35 42.8 
29 21 12.4 

209 55 41.7 
2i3 39 34.3 
31 18 26.6 

273 56 22.1 
40 37 26.0 

101 08 53.7 
264 38 03.7 
38 31 29.5 

203 50 15.1 
264 35 21.2 
34 13 40.0 

55 44 20 
174 19 54 

235 19 52.92 
316 13 12.83 
121 44 14.17 

220 40 25.02 
288 30 47.59 

184 01 25.7 
305 28 10.4 

198 43  20.4 
303 30 33.2 

175 31 18.0 
307 24 38.1 

To stntion 

I\Y 
Summorsville 
Keeney 

:%e Rock 
Gummcrsvllle 
13oech 
Keeney 

Iw 
Tablo Rock 
Keeney 

IVV 
Tnble Rock 

Tnble Rock 
Holmes 

IIolmes 
Crood 

Iiolmea 
Creed 
Elk 

Elk 
Mar t in  

Elk 
Xnrtln 
Ferguson 

Forguson 
Fort Scnmmon 

Ferpuson 
Fort Scnmmon 
Elk 

ForRuson 
Fort Scnmmon 

Fer son 
ForYinmmon 
Elk 

Fcr ForGcnmmon son 

Elk 

Forguson 
Fort Scammon 
Elk 

Fort Scnmmon 
Elk 

Ferpuson 
ForL Scnmmon 
Elk 
Fer uson 
For! scnmmon 
Elk 
Fnuld 
Oaklnnd 

Round Top 
Scloto 
Could 

Springville 
Scioto 

Springvillo 
Scioto 

Sprhigvillo 
Scioto 

Springville 
Scioto 

Ilistunco 

dfelcrs 
24273 
531M 
55173 

23948.9 
37928.1 
53522.1 
64386.3 
56470.5 

12332 
31127 
65040 

13393 
36343. 

24471.2 
3678.1 

04.90.9 
lN52.3 

7951.2 
6598.3 
1915.8 

3690.4 
31W. 8 

4108.6 
4381.4 
1741.5 

845.8 
1t195.5 

513.8 
1938.5 
3200.5 

583.5 
1722.1 

874.8 
2085.0 
1837.4 

881.7 
20..3.2 
2819.5 

805.9 
1941.8 
2830.7 

1303.5 
3146.2 

1054.9 
1717.3 
2727.5 

1180.4 
1983.6 
2549.1 

12435.5 
1Woo.8 

22093). 8 
6212.5 

17297.1 

3120.4 
6680.7 

1358.8 
53W4.0 

1414.0 
5698.7 

1278.7 
5285.0 

I~gari lhm 

4.3613 
4.72562 
4.74173 

4.3792802 
4.5769611 
4.7285329 
4. 80flQBG 
4.7518220 

4.09105 
4.56969 
4.81318 

4.12687 
4.56635 

4.388656 
3.588024 

3.812034 
3.781921 

8.900434 
3.819435 
3.288101 

3.567774 
3.503m3 

3.613691 
3.041015 
3.240913 

2.927268 
3.277726 

2.710774 
3.287458 
3.505221 

2.786040 
3.23000 

2.941928 
3.319111 
3.452921 

2.945328 
3.308182 
3.45010 

2.937463 
3. zwm? 
3.451888 

3.134850 
3.497789 

3.023211 
3.234842 
3.435772 

3.064596 
3.ZJ7451 
3.406379 

4.061683 
4.278771 

4.34421 18 
3.7932694 
4.2379744 

3.4942173 
3.8248232 

3.133157 
3.731911 

3 .1m43 
3.755778 

3.106771 
3.723041 

I Checked by verticnl nngles only. 2 S o  check on this position. 



TBIANGULATION, WEST VIRGINIA TO MISSOURI. 

GEOGRAPHIC POSITIONS-Continued. 

Thirty-ninth parallel-Continued . 

Btation 

Suppkmentary poin-ntd. 

portsmouth-Continuod. 
First 1 ’ ros l )y to r i r l l l  

Church cornor Third 
nnd c ~ & t  Streets 1 

1885 

Dnvls Stoel \Vorks,chim- 
ney 1 

188;i 

Dark Distillery, chim- 
ney 1 
1885 

1885 
South meridian 1 

Wast Union courthouse 
1888 

Wast CnionChUdren’sHomc 
1880 

Unity Churchspiro’ 

llckmnnsville Church splro 1 

1886 

1856 

Georgetown c o u r t  h o u s e ,  
domo 

1887 

Bolicity town hnll 
1887 

Alexnndria Courthouse 
lw(0 

Lookout Houso 
11180 

Cold Spring lnrger splro 
18b0 

Observntory, Clncinnsti 
1880 

Prim nlll 
1880 

Nount Lookout trnnsit plcr 

Mount Adorns Couvont 

1881 

1880 

Willlnrnstown Courlhouso 1 

Cold Sprhig Church splro I 

Fort Thomns 8 

1887 

1012 

1012 

Cincinnnli 
Drolhers’ l’rotectorys 

Wnrsnw School * 
1012 

1012 

Eden Park wntcr to\vor 
spiroa 

1012 

I 
1 No chock on this pOSltfOn. 

Latitude 
nnd 

longitudo 

0 , ,, 
38 43 58.21 
83 00 03.08 

3R 43 57.46 
8300 30.14 

38 45 05.17 
83 01 37.50 

38 44 33.4 
82 58 41.3 

38 47 42.078 
83 32 40.122 

38 47 42.631 
83 32 08.862 

36 53 30.00 
83 31 18.12 

38 51 Sn.03 
83 38 34.03 

38 51 5G.323 
83 54 14.760 

3 8  5l 25.130 
84 05 48.208 

38 57 34.011 
84 23 12.143 

30 03 45.313 
84 32 20.038 

30 n i  3.5.m~ 
84 2ti 51.350 

39 ns 20.787 
84 25 21.540 

30 00 10.80(1 
84 33 23.702 

30 08 21.872 
84 25 21.028 

30 OG 27.055 
84 29 5G.350 

35 3.5 33.62 
F4 33 30.37 

30 01 35.272 
84 20 51.345 

84 2ti 40.103 
30 04 03.300 

39 05 14.757 
84 3ti 31.014 

30 M1 4G. 734 
64 35 10.057 

30 07 02.207 
64 29 24.f.52 

- __ 
ieconds 

in 
meters 
- 

li33.2 
013.1 

1271.7 
128.0 

159.4 
807.7 

1030.8 
007.4 

1325.3 
1113.0 

1314. 0 
213.0 

027.8 
430.7 

1Td2.7 
835.0 

1730.0 
356.0 

774.9 
1162.7 

1070.6 
202.4 

1397.3 
481.8 

1087.0 
1235.4 

041.0 
517.3 

010.8 
MO. 5 

074.5 
520. G 

852.6 
1353.0 

3wt. 0 
052.2 

1087.7 
1235.0 

1180.4 
mi. 8 

455.1 
7ti7.0 

1441.2 
241.7 

(is. 1 
507. 0 

2 Approximnto. 

Azimuth 

.. . 

0 , ,, 
2 1.5 37.0 

128 25 00.0 

331 28 34 
132 32 34 

3% 01 52 
112 16 50 

170 60 57 

143 11 41.0 
235 00 58.0 
339 48 25.5 

138 OS 39.20 
233 31 20.24 
342 53 47.20 

208 14 12.7 
44 20.7 

261 44 27.6 
328 18 35.2 

244 37 03.53 
4 00 52.91 

62 33 20.02 

44 37 02.70 
103 50 OR. 62 
313 17 07.88 

00 57 21.50 
101 19 59.44 
130 67 22.3 
275 23 55.02 

351 36 21.50 
54 50 42.G2 

2G 21 31.86 
80 55 47.45 

llti 55 40.45 

351 00 33.55 
0 48 OR.10 

40 50 50.64 

312 53 44.23 
342 11 18.02 
340 20 10.10 
35 22 20.12 

344 23 05 

34 36 43.81 
48 OQ 49.14 
87 14 12.11 

162 15 00.0 
240 44 24.1 

20 21 34.06 
110 55 37.01 

0 40 37.65 

80 02 24.33 

21 08 29.44 
294 28 1% 17 

34 44  52.M 

323 50 33.70 

34 45 13.42 
72 (18 31.03 
RG 44 14.71 

325 40 54.20 

x i 2  40 10.w 

Bock 
nzlmuth 

0 , ,, 
1x2 15 38.5 
308 21 08.5 

151 28 40 
312 30 58 

145 02 40 
302 16 05 

350 SO 57 

323 00 43.0 
55 13 54.5 

150 50 47.7 

318 00 18.78 
53 37 5S.;i3 

lti2 55 4G. 00 

88 20 13.5 
234 41 28.3 

81 !i5 02.3 
148 24 35.7 

&I 42 37.07 
181 00 20.41 
242 20 54.23 

224 31 51.58 
343 54 44.02 
133 72 40.00 

240 52 3G. 25 
281 09 50.18 

05 33 28.36 

171 30 20.69 
234 55 20.74 

MG 19 04.20 
260 48 04.76 
206 52 10.40 

171 07 55.08 
160 47 11.57 
220.40 23.70 

132.57 51.50 
102 11 58.10 
1GO 21 55.4ti 
215 18 53.23 

1G4 23 05 

310 51 37.41 

214 35 13.27, 
22s 04 02.60 
2G7 12 01.32 

342 14 28.1 
(io 5G 38.1 

200 i o  07.03 
296 52 10.85 

180 40 3G.24 

205 58 55.77 

201 OG 52.15 
114 311 54.03 

214 44 01.20 
112 45 31.07 
143 52 20 .S 

214 43 22.95 

2CG 40 30.80 
145 61 32.41 

a 2  n4 02.54 

To stntion 

SprIngvffle 
scioto 

Springville 
Scioto 

Sprlngville 
scioto 

North moridinn 

Cnre Hill 
Pooch Mount 
Chorry Ridgo 

Cnve IIill 
Pwich Mount 
Cherry Ridgo 

Pooch Mount 
Cnro lI i l l  

P a x h  Mount 
Chomy Ridge 

Ash Rldgo 
hliiierrn 
Finugher 

Flnugher 
Tnto 
biinorvn 
Stovom 
Tnnnor 
Imkout nouse 
Tnto 

Stevens 
Tnnner 

Stcrens 
Tnnncr 
Lookout Irouso 

Aloxnndrln Courthousc 
Cold Sprin lnrxcrspirc 

Cold Sprin lnrgorspirc 
Lookout Ifbus0 
storons 
Tnnnor 

Obscrvntory 

Lookout Jouso 

Lookout IIouse 
Tnnncr 
l’rico IIill 

Dry Ridgo 
Flnughcr 

Stevcns 
Lookout IIouso 

Cold Spring Church 

Lookout IIOUSO 
splro 

Tnnner 
Lookout IIOUSO 

Ilrothcrs’ l’rotoctory 
Fort ‘I’liomns 
Lookout IIOUSO 

Lookout IIOUSO 
Drothcrs’ l’rotcctory 
Worsuw School 
Fort Thomns 

Distnnco 

- -. . 

Jfcters 

5535.7 
iw. o 

1237.0 
503.0 

3873.8 
243.8 

lti7 2 

7516.3 
l!J4GR.O 

m 5 . 1  
18743.8 
15G23.1 

13555.7 
8113.7 

24824.0 
2M1.5  

14203.4 
17472.4 
32306.0 

17065.5 

212M.4 

11037.4 
23416.2 
17442.4 
22028.5 

155%3. G 
11036.8 

12720.0 
17910.G 
8803. 4 

2115% 7 

131G4.0 

1 2 w .  0 
5003.0 

2053G. 1 
14242.0 

m m .  o 

ii(in3. 0 

mion. 1 

34.75 

GOSl .6  
177Ch3.0 
40%. 0 

4811.0 
3lE3(i. 2 

12720.79 
8803. G1 

45G. 11 

7075.GC 

10304.42 
Gw3.21 

3451.67 

G927.05 

7388.8C 
107K3.4E 

GGGG.01 

13051.7~ 

un7. oi 

a Copiod from “Roport on n pinn of sou’orngc, city of Cincinnuti.” So0 p. 5, 

25 

Logor i th  

~- 

3.020714 
3.743170 

3.00217 
3. io153 

3.58814 
3.3w37 

2.2227 

3.8760006 
4.2803215 
4.2018807 

3. QOIM200 
4.2328575 
4.1037G70 

4.141620 
3. !No220 

4.391358 
4.423271 

4.1523032 
4. urn24 
4.5104910 

4.2326285 
4.0045943 
4.3282057 

4.0058553 
4.3005530 
4.2416051 
4.3429844 

4.102C081 
4.0708871 

4.1048134 
4.?5310[)1 
3.0475W 

4.3044618 

4.1193MG 

4. l l r n  

4.3125182 
4.1535073 

1.540855 

4.1a~41-57 

3. con3050 

3.7840351 
4.340TLi00 
3. 607D260 

3. cs2239 
4.460527 

4.lO4SlOS 
3.047GlQ4 

3.6504515 

3.Wl7G33 

4.0130234 
3.8230311 

3 . 5 3 m 7  
4.115rfi70 
3.64OGO46 

3. m5741 
4.0327568 
3.0194470 
3.8230245 
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-_ 
I 

Distunco I Logarithm 

~~ 

Station 

Supphmtnlay poinls4ontd. 

Clncinnnti-Continued. 
Hughca High School] 

1912 

Wostwwd School 1 
1912 

Stross 1 

Clifton School] 

1912 

1912 

Collopo 11111 Mothodist 
IIomol 

1912 

Obscrvntory 1 
1912 

Norwood 1 
1912 

L O ~ ~ V ~ O N  I 
1912 

M o u n t  W n s h i n g t o n  
School 1 

1912 

MsdlsonvUlo School 1 
1912 

Konncdy 1 
1912 

NOnVood water bNOr 1 
1912 

St. Joe - 
1912 

Rondlng 1 
1912 

M a d l s o n v l l l o  w a t e r  
towprr 

1912 

St. Fmncls do Snlw 
Church spire 1 

1912 

GEOGRAPDIC POSITIONS-Continued. 

Thirty-ninth paralkl-Continued. 

Lntitude 
and 

longitude 

0 r ,, 
39 07 43. in1 
84 31 16.928 

39 08 51.848 
84 35 55.943 

39 09 18.729 
84 33 34.088 

39 00 00.729 
84 31 08.872 

39 11 13.312 
84 32 48.058 

39 08 20.648 
81 25 25.398 

39 10 02.597 
8.1 26 4G.V89 

39 11 23.951 
84 28 44.931 

39 05 28.615 
84 23 14.343 

39 09 31.600 
81 23 30.088 

39 10 28.451 
84 24 55.209 

39 10 03.267 
84 26 46. 810 

39 05 50.314 
84 38 44.440 

39 12 48.360 
84 26 30.228 

39 09 18.698 
84 24 04.625 

39 07 47.125 
84 28 35.W 

- -. 

jeconds 
in 

rnoters 
__ 

1329. 1 
408.6 

1599.0 
1343.3 

577. 6 
818.4 

22.5 
213.0 

410.5 
1153.4 

030.7 
609. 9 

80.1 
1128.1 

738. 0 
1078.3 

882.4 
344.7 

977.2 
722.4 

877.4 
1325.2 

loo. 7 
1123.7 

1551.5 
1OG8.1 

1491.3 
725.3 

573.3 
111.0 

1453.2 
850.2 

- 

Azimuth 

0 , ,, 
11 4 1  29.78 
58 52 35.29 
72 46 37. 77 

m5 05 20.11 
316 27 36.06 

7 21 29.68 
2117 31 53.11 
344 03 11.59 

76 20 05.88 
311 49 28.95 

4 37 16.78 
99 03 26.29 

17 22 09.49 
22 32 24.30 
45 58 21.29 

329 40 32.31 
341 20 27.03 

14 13 44.48 
67 12 40.51 

82 13 19.62 
98 33 00.05 

34 17 19.06 

56 27 15.43 
73 08 38 19 

328 03 48.31 

28 11 51.50 
86 48 10.84 

311 32 13.83 

35 67 61.76 

63 00 45.09 
107 59 40.21 

149 19 21.93 
l(i5 10 3G.07 
177 OG 40. 67 

61 39 32.82 
101 40 02.39 
130 35 23.49 

10 25 25.84 
73 50 37.40 

11 42 50.28 
50 20 41.93 

131 16 46. 19 
328 17 17.28 

2 49 10.38 
215 61 15.74 
2.51 19 07.42 
288 69 07.42 
292 30 44.93 

4 28 15.31 
51 09 57.70 
72 07 01.88 

47 21 08.3 
150 35 31.7 
244 02 09.3 
350 I9 49.6 

40 28 47.0 

88 10 46.0 
178 05 28.8 
211 68 39.9 
257 14 06.6 

- 

h c k  
nzimuth 

~ - .-. 

D , ,r 

191 40 40.98 
238 49 1G.GO 
252 44 lO.G( i  
115 06 3 0 . a  
130 30 24.98 

167 21 05.98 
107 34 49.B 
164 03 40.53 

250 18 36.32 
131 50 55.53 

184 37 11.09 
279 01 54.60 

197 21 40.41 
202 30 54.69 
22s 5G 22.62 
149 47 34.86 
161 21 24.57 

194 12 61.71 
247 10 09.41 

262 09 37.70 
278 29 32.23 

214 15 40.01 

230 24 25.01 
253 05 52. (13 
148 04 39.82 

208 10 15.52 
266 45 37.22 

131 33 28.34 

215 55 35.03 

242 58 30.31 
287 55 46.52 

329 17 59.22 
345 18 32.39 
357 OG 36.72 

231 38 20.02 
281 37 58.15 
310 34 29.73 

190 25 06. 77 
253 49 20.90 

191 42 50.17 
236 17 51.39 
311 15 31.X 
148 18 08.68 

182 48 5G. 67 
35 53 02.08 
71 21 22.0G 

109 00 30.99 
112 40 47.26 

184 28 04.84 
231 08 32.50 
252 03 03.01 

227 20 17.4 
330 34 59.7 
64 02 31.1 

170 20 21.1 

220 28 16. 8 

268 09 05.1 
358 05 22.9 
31 69 48.4 
77 16 OG.6 

Lookout Houso 
Urothcrs’ I’rotcctory 
Worsaw School 
Eden Pork wnter towel 
Fort Thomas 

Brothors’ Protectory 
IIughcs 1x1 rh School 
warsnw scklool 

Westwood School 
IIughes Iligh School 

Hughcs nigh School 
Stross . 
stross 
Warsaw School 
Wostwood School 
Clifton School 
Hughes High School 

Fort Thomas 
Eden Pnrk wntor 

mughas nigh School 
Clifton School 

Edon Park wntar 

ITughcs nigh School 
Clifton School 

tower 

towcr 

IIu hos nigh School 
mlf om IIillMothodlst 

nom0 
Norwood 
Cold Surhps Church 

spirc- - 
Fort Thomas 
Edon Pork wntnr 

ObWNntory 
Norwood wntnr towor 
Kennody 

Obsorvntory 
Nonvood water towcr 

Norwood 
IlUghW IIigh school 
I m I ) r V b W  
ObsoNatory 

Tanner 
Westwood School 
IVnrsnw Bchoo~ 
Brothm’ Protectory 
Imkout I I o w  

Nornood wnter towor 

College IISllMothodkt 
Lonpiow 

Home 
O b m t o r y  
Konncdy 
mdisonvnlo School 
Mount Washington 

School 

ISdon Pnrk wntor 
hNOr 

IIughcs IIigh School 
Longviow 
Nonvood 

-. 

Afc/ers 
74t18.13 
8843.26 
5863.69 
2972. 98 
034G. 86 

6750.14 
7023.36 
4012.57 

3505.64 
4421.12 

2401. 69 
3530.79 

3702.23 
8890.76 
(1274.98 
4731.36 
6841.74 

81% 89 
6239. GG 

8522.12 
8340.44 

6731.82 

7779.65 
Q570. 79 
3704.33 

7726.65 
5844.16 

3782.64 

8888.23 

5703.86 
9358.78 

0169.03 
9558.34 
7%. 38 

3530.79 
4822.27 
2600. 67 

4007.27 
2789.33 

21.13 
7794. 67 
3772.17 
3719. G5 

10721.20 
6908.18 
5437.18 
3308.49 

10011.54 

5106. 61, 
4150.0:1 
9528.27 

2637.37 
2472. X7 
922.30 

7104.22 

1820.94 

3875.04 
6090.17 
4925.52 
46M. 85 

3.8743735 
3.94M125 
3.7681658 
3.4731922 
3.070(iG56 

3.8293129 
3.84W38 
3.(3034227 

3.5447678 
3.6465327 

3.5476716 3.3805 173 

3.5G84G40 
3.9193ihl 
3. 707L123 
3. 6740S59 
3.8351664 

3.91311R9 3.7951611 

3.9305476 
3.9211889 

3.8281328 

3. smmo 
3.817GliX 
3.5687004 

3 8879915 
3. 7667217 

2.5777917 

3.9488153 

3.7629682 
3.9712193 

3.7902167 
3.980?827 
3.8753127 

3.5178717 
3. 6832517 
3.4298611 

3. 602MfS 
3.4453305 

1 3249365 
3.8917080 
3.57fh5907 
3.5705017 

4.0302432 
3. m3035 
3.73X3740 
3.52743r5 
4. m m 7  

3.7081359 
3.6180515 
3.9790142 

3.4211716 
3.3932014 
2.0648715 
3.8509836 

3.2602048 

3. w 7 6 5  
3.8254370 
3.6924510 
3.0706957 

1 Copied from “Rcport on a plnn of soworngo, clty of Cincinnati." &n p. 6. 



Statlon 

hppkmentary poinla--Contd. 

Clncinnnti-Contlnuod. 
s t .  Clomon’s Church  
splm 1 
1012 

Wwtwood AI o tli od i s  t 

1012 
Chiirch spin31 

Et. Lawrence Church  
spire 1 
1915 

Whittior’s School flng- 
stall 1 
1012 

St. Nnry Somlnnry flng- 
staff 1 
1012 

M n r  Crow Acndomy 
cupolal 
1012 

Wolf nil1 

VInmnnos courthouso mnlor 

1885 

cu oln 
P8B5 

Vincnnnos lntitudo nnd longi- 
tudo 
1881 

St. Nnrio Catholic Church 
white spire 
1870 

Dundas Daptlst Church towo 

Olney Courthouse dome 

olnoy Evaiigellcnl Church 

1879 

1879 

splro 
1870 

1870 

1870 

Olney schoolhouso tower 

Flora schoolhouse splro 2 

l?lora tall spire 2 

EfAnaham Catholic Church 

1870 

spire a 
1883 

Fnrinn nnptbt Church 2 
1883 

Uill 
1883 

Henderson 
1883 

North bnso 
1883 

TRIAKGULATION, WEST VIRGIXIA TO MISSOURI. 

GEOGRAPHIC POSITIOKS-Continued. 

Thirty-ninth parallel-Continued . 

Lntitudo 
nnd 

longitudo 

0 , , I  

39 09 57.0G5 
81 30 00.027 

30 no 02.071 
84 35 57.038 

30 00 40.437 
84 34 22.820 

30 06 30.041 
84 34 00.831 

3’3 06 30.8W 
84 33 41.207 

30 00 40.053 
84 34 41.171 

38 47 56.220 
87 29 03.558 

38 40 35.210 
87 31 37.354 

38 40 35.70 
87 31 35.05 

38 55 50.50 
R8 01 30.23 

38 50 05.03 
88 05 02.08 

38 43 50.42 
88 0.5 08.07 

38 43 42.54 
68 04 52.87 

3n 43 41.77 
Iw 05 11.93 

38 40 17.44 
68 28 40.31 

38 40 12.01 
88 20 10.30 

30 07 29.49 
88 32 27.57 

38 50 10.55 
88 40 25.04 

30 03 18.388 
80 00 15.809 

39 03 25.043 
80 08 43.428 

30 04 35.K32 
80 08 10.711 

- - 
econds 

in 
notcrs 
_ _  

1759.7 
22.2 

82.4 
1301.2 

1247.0 
5.18.3 

03.1 
20.0 

1230.4 
092.2 

1447.0 
om. 2 

1733. 6 
85.0 

10%. 0 
002.0 

1100.8 
847.3 

1742.2 
728.0 

182.0 
72.0 

1554.8 
194.9 

1311.0 
1277.1 

12x8.1 
288.3 

537.8 
974.7 

398.1 
305.0 

WB. 4 
602.2 

325.3 
804.0 

412.9 
375.3 

800.0 
1044.2 

1081.8 
473.8 

hzlmuth 

0 , ,t 

23 50 29.0 
43 12 17.7 
120 23 20.0 

214 14 27.3 
267 53 05.5 

228 30 4G.3 

270 28 08.2 
280 57 21. 6 
344 39 15.8 
351 40 51.0 

40 35 20.2 
99 42 62.0 
151 00 41.0 
103 28 46.9 
227 00 00.9 
246 35 02.8 
331 20 13.0 

57 00 23.8 
1OG 19 42.1 
147 32 20. 5 
157 04 20.9 
334 37 03.5 

57 22 46.0 
05 30 10.1 
182 01 25.4 
240 30 09.3 
340 03 22.1 

43 00 56.0 
80 26 44.5 
250 32 38.0 
328 47 20. 0 

202 38 60.5 
1GG 01 08.4 

185 15 51.8 
235 03 21.8 

30 15 29.0 
40 08 40.1 

151 00 14.8 
238 51 23.8 

112 30 13.4 
249 01 02.0 

112 53 47.7 
240 31 07.0 

113 51 31.2 
187 42 14.0 

127 23’01.9 
244 13 32.0 

128 68 13.4 
244 40 02.7 

277 42 02.1 
72 43 50.3 

170 50 08.8 
299 48 14.5 

358 27 13.3 

274 24 42.4 
330 04 45.7 

310 08 54.8 
43 21 23.1 

-- 

nnck 
nzimuth 

0 , ,, 
203 40 41.0 
223 11 34.8 
300 21 35.3 

34 15 15.3 
87 55 07.0 

48 32 46. 2 

00 31 10.7 
110 00 18.0 
164 30 40.0 
171 49 53.1 

328 33 58.8 
270 42 22.2 
331 05 42.3 
13 29 17.7 
47 08 03.3 
GG 37 00.1 
151 21 30.4 

237 04 48.6 
286 18 58.4 
327 31 13.9 
7 01 43.8 

154 38 07.0 

237 20 55.4 
275 38 14.1 
2 01 30.0 
60 40 39.5 
100 04 13.3 

223 05 47.0 
260 20 26. 3 
70 34 47.5 
148 48 58.5 

112 43 06.4 
345 58 00. 5 

15 17 28.0 
55 00 13.6 

219 14 17.8 
220 05 64.4 

3R1 05 33.8 
58 63 34.3 

292 25 28.2 
00 04 20.8 

292 48 53.0 
00 34 22.2 

203 48 48.4 
7 43 22.0 

307 14 55.2 
64 23 31.3 

308 50 29.2 
04 GG 23.0 

07 40 48.8 
252 35 10.4 

350 50 OI). 1 
110 51 14.3 

178 27 21.5 

04 20 53.3, 
158 07 04.. 

130 11 13.0 
223 20 30.4 

To stntion 

IIughcs nigh School 
Clifton SCllOOl 
Collego IIUl Mothorlist 

IIomo 
Lonmicw 
Norwood 

Collogo IIlll Ncthodist 
IIomo 

CliftOll school 
Hughas I1 1 11 School 
\vnmw s~fiool 
Westwood School 

Drothoa’ Prohtory 
Wnrsnw School 
Wcstwood school 
Stross 
Clifton School 
IIu hos 1Ilgh School 
Loo5out now 
Brothnrs’ Protectory 
Wnrsnw School 
w’ustwooci School 
Stross 
Lookout IIouse 
Brothon’ Protectory 
Wnrjnw School 
Stross 
Hughes nigh School 
Lookout Ilouso 

Drolhors’ Protcclory 
Wnmw School 
nughcs IIlgli School 
Lookout Ilouso 
Suninilt 
Morom College 

Wolf IIill 
Summit 

Diillalo Mound 
Olnoy \vast bnse 

Olney west b s e  
Olney east bnse 

Denvor 
Clsromont 

Donrer 
Claromoiit 

Denver 
Uuirnlo Nound 
Iloltzhausan 
Donvor 

1101 tzhnusen 
Denvor 

Island Creek 
MOUDd 

XIOllnd 
IIoltzllaausen 

Sturgess 

Distance 

jlcfns 
4516.33 
2383.15 
4650.01 

3241.38 
4G50.00 

6083.44 

0941.44 
7181.01 
4346.80 
337.18 

4074. ao 
1151.36 
4028.75 
5010. i3 
6357.55 
48f.5.84 
0154.00 

4324.37 
1733. oti 
5150.41 
5213.04 
5G52.05 

4RG8.58 
2142.90 

3078.27 
5727.13 

3894.10 
694.03 
5202.08 
0548.33 

4oni.01 

1OGso. s 
28800.8 

1409G. 8 
1G5G5.0 

4313.1 
10401.0 

3202.9 
m. 8 
11OOO. 6 
8401.1 

12739.2 
8213.1 

11925.8 
10402.5 

23624.5 w. 5 

230%. e 
20400. 1 

17078.1 
21113.2 

25745.1 
7070.2 

11007.2 

5011.0 
13114.8 

3004.0 
2032.0 

27 

. 

I&garithrn 

3.6547859 
8.3771513 
3.0074537 

3.5107303 
3. G(i82928 

3.7841492 

3.8414408 
3.85G185.5 
3. G381780 
2.5278Giti 

3. GlOlOCO 
3.0612128 
3.861035 
3.700(3803 
3. m 3 2 m  
3.0871570 
3.7801636 

3.6359228 
3.2388135 
3.7118422 
3.7171660 
3.7522751 

3. G87400rl 
3.3310024 
3.600)02850 
3.5090044 
3.7579371 

3.5004175 
2.8413754 

3.8101303 

4.02N58 
4.450540 

4.149121 
4.210101 

3.7i~z;zn 

3. G347RB 
4.017102 

3.513010 
3.707585 

4.075790 
3.027425 

4.091280 
3.914507 

4.070480 
4.2J39807 

4.373362 
4.408977 

4.302211 
4.423084 

4.254005 
4.324555 

4.410004 
3.001700 

4.004728 

3.7oooo5 
4.117761 

3.501011 
3.467150 

1 Coplod from I ‘  Report on n plnn of sewernge, clty of ClnCinnntl.” See p. 5. No check on tho position. 



28 

Distance 

U. S. COAST AND GEODETIC SURVEY SPECIAL PUBLICATION NO. 30. 

Logarithm Btation 

Supplemenlary poinla-Contd. 

South base stone A on thlrd 
pncipnl '  meridiah (U. S. 

Carlyle CatholicChurch spire 

. S.) 
1883 

1884 

Breese Cntholic Church spire 
1881-2 

Hanorer Cathollo Church 
spire 
1w1 

Damiansvillo 
1w1 

Church spire 

Venedy Church tall brown 
tower white spire 188d 

Trenton Lulheran Church 
spire 1 

1881 

Lebanon Methodist Church 
spire 

law-1 

Lebanon College chapel spire 
1880-1 

ShUoh Church spire 
1880-1 

Belleville Catholic Church 
spire 1 

1871 

Collinsville Baptist Church 
spire 1 

1871 

1871 
Centemille Church spire 

Forder I 
1873 

st. Loub: 
Stand ipe 

18% 

Courthouse 
1871 

GEOGRAPIIIC POSITIOh'S-Continued. 

Thirty-ninth paralll-Continued. 

Latitude 
and 

longitude 

0 , ,, 
30 (W 20.875 
89 08 19.037 

38 30 44.202 
89 22 20.778 

38 36 31. Qgg 
89 31 44.353 

38 33 13.100 
89 32 15.904 

38 30 35.808 
80 37 24.416 

38 23 46.126 
m 38 4n.w 

38 36 29.24 
89 42 40.i0 

38 36 14.731 
80 48 50.167 

38 30 23.145 
89 48 57.311 

38 33 34.120 
89 53 52.032 

38 30 p . 0 4  
89 59 10.75 

35 40 11.45 
80 50 2 6 . s  

38 27 35.514 
W 05 36.401 

38 30 30.614 
00 17 31.425 

38 40 13.571 
DO 12 30.214 

38 37 32.304 
DO 11 21.020 

- 
~ 

;oconds 
in 

meters 

828.7 
457.7 

1363.0 
502.7 

ORB. 4 
107% 1 

404.1 
387.3 

1104.2 
591.5 

i4ax 9 
1181.3 

W1.0 
960.2 

454.2 
1213.9 

713.7 
1386.7 

1052.1 
1281.6 

1172.9 
405. 8 

353.0 
640.8 

1005.0 
882.7 

1221.5 
701.4 

418.5 
730.4 

998. 8 
508.6 

Azimuth 

0 I ,, 
69 11 44.6 

179 33 31.0 
2i7 57 57.4 

43 37 24.3 
112 52 40.9 
173 58 O3.6 
269 17 27.7 

90 47 37.6 
128 40 55.5 
107 53 02.7 
268 30 32.4 
313 14 20.8 

74 59 50.7 
10s 26 30.6 
141 17 38.0 
2i3 21 35.1 

81 18 16.3 
193 43 52.2 
253 62 56.8 

111 24 42.5 
157 48 25.0 
225 30 29.4 

25, 47 12 
94 42 40 

213 32 45.6 
uio 46 40.3 

S3 04 10.6 

214 34 55.7 
264 00 24.0 
28 03 22.0 
82 21 23.3 

148 50 13.1 
221 26 31.1 
244 42 59.4 

3 26 40.3 

207 51 24.4 
SG 00 40.8 

34 33 30.6 
157 20 24.2 

29 n i  25.7 

116 56 36.1 
1M 41 36.3 
263 48 30.5 

77 5X 53.6 
IS4 21 15.4 

20 02 30.08 
39 44 20.30 
DO 40 42.50 

117 34 33.28 
2.58 46 4S.GIl 
272 24 35.44 

208 02 21.40 

3O!l 58 50.82 

41 36 44.7 
i 2  40 47.8 

101 24 01.6 
254 13 17.6 

281 00 56.9 

298 19 54.0 

357 20 25.95 

D , ,, 
209 10 51.5 
359 33 30.6 
97 59 15.2 

223 34 33.3 
ZJ2 30 50.4 
353 56 3i.4 
89 18 39.6 

270 39 02.3 

17 57 29.3 
88 37 30.0 

133 17 21.3 

254 46 14.6 

321 11 05.6 
93 24 55.1 

281 07 46.6 
313 38 43.4 
73 59 28.9 

291 15 03.0 
337 44 15.1 
45 37 53.4 

308 40 01.2 

288 i x  15.3 

105 57 02 
274 40 54 

33 36 34.2 
80 48 51.1 

262 54 41.2 

34 38 48.8 
84 02 33.2 

208 00 03.4 
202 11 52.3 

328 46 08.7 
41 33 28.6 
64 48 12.8 

183 28 25.9 

117 54 31.0 
286 52 58.3 

mn 58 02.7 

214 30 32.3 
337 19 40.3 

206 52 41.0 
8 42 30.5 
83 55 42.8 

257 57 40.0 
0 21 45.0 

208 55 17.42 
219 4 1  41.85 
2i0 42 37.08 
227 31 54.27 
,8 64 20.38 
02 31 48.41 

118 08 15.82 

130 04 01.43 
177 20 48.33 

221 31 40.2 
252 46 20.2 
3?1 23 18.4 

r4  19 47.0 

101 06 08.1 

110 24 21.3 

To station 

IIonderson 
North bnse 
Hill 

Geoffrey 
Parkinson 
Hoilo 
Bording 

ner  or 
Pnriinson 
lioilo 
Dording 
Geoffrey 

Turkey Hill 
Uorger 
Parkinson 
Geoffrey 

Turkey Hill 
Derger 
Geotirey 

Turkey Rill 
Der er 
Geo%rey 

Geoffrey 
Berger 

Parkinson 

E i Y y  IIill 
Clnrks blound 

Parkinson 
Tur iey  Ber er nil1 

Clarks Mound 

sugar Losf Mound 
Parkinsou 

Turkey Hill 
Dreyer 

Clarks Mound 
Sugar Loaf Mound 

Dre 'er 
c~arsts Mound 
Turkey Hill 

Kleinschmidt 
Insane Asylum 

Klelnschmidt 
Insane Asylum 
Morean 

per bnso 
American B o t t o m  

lower bme 
Clnrks Nound 
Dreyor 

Kleinschmidt 
Insane Asylum 
Stand ipo 
A m e r k n  Bottom up- 

per base 
Amerlcnn B o t t o m  

lower base 
Clnrks Nound 

Afctcrd 
2020.3 
2103.4 
2990.8 

9023.7 
32079.3 
31592.9 
2780.8 

19982.2 mw. 3 
33415.1 
16427.3 
oG10.2 

33125.5 
20254.9 
24271.1 
7787.2 

24805. 6 
1626A.5 
15860.0 

24144.2 
25710.2 
24228.0 

23800.6 
4112.5 

15904.3 
4902.3 

10278.6 
22492.0 

15876.3 
5a39.3 

10423.8 
22353.4 

18428.7 
24404.5 
13452.9 
0302.6 

8245.0 
18382.0 

12191.0 m. 2 

10272.5 
13419.8 
16589.9 

2920.1 
10373.4 

m34.45 m. 04 
10463.22 
ti035. 01 

16700.02 

15501.49 

15719.13 

17803. m 

18745. zi 
17828.6 
8179.1 
5244.0 

15072.0 

12287.3 

11BiO. 8 
___ 

3.307347 
3.32ZJ22 
3.470850 

3.983342 
4.500225 
4.400590 
3.445101 

4.3006430 
4.3lW9fi9 
4.5230432 
4.2155073 
3.0831400 

4.5201028 
4.30053w 

3.8913825 

4.3945501 
4.2112398 
4.2004(181 

4.382813 

4.384317 

4.376588 
3.6141oI) 

4. m9885 
3.09031Hio 
4.2110100 
4.3520273 

4.2007480 
3.7023712 
4.2154760 
4.3493435 

4.2854474 
4.3874602 
4.1288165 
3. o880022 
3.91623R 
4.254392 

4. 3 ~ 0 ~ 0 2  

4.410200 

4.080070 
3.580287 

4.011670 
4.127747 
4.219844 

3.460734 
4.015021 

4.3208815 
3.9824901 
42165148 
3.8410844 
4.2504982 
4.22450i8 

4.1920511 

4.1064284 
4.272b911 

4.2511167 
3.9127038 
3.7190012 
4.1051240 

4.0304549 

4.0Q33a.5 

1 No chack on this position. 



TRIAXGULATION, WEST VIRGINIA TO MISSOURI. 

GEOGRAPHIC POSITIOKS-Continued. 

Thirty-ninth parallel-Contiiiucd . 

Lntilude I longitudo 
Stntlou nnd 

Supplementary p o i n t A n t d  

St. Louis--Continued. 
S o c o n  d I’rasbytorian 

Church spiro 
1871 

St .  John’s Church 
1871 

Sacred H w t  Convent 
1871 

Mnrlno Hospital 
1871 

Bolieminn Church 
1871 

First P r o s b y t o r i n n  
Church 

1871 

St. Frmcis Church 
1871 

Hol Cross Church 
18% 

Conlonnry 1u o t h o d is t 
Church 

1871 

Church cornor Nnnchas- 
tor ndd Unllns Itonds 
1871 

Church cornor Smltli 
Stred nnd Bnllns Rond 

1871 

Towor cornor Grand 
Stroh mid La Fnyetto 
Avonue 

1871 

Northwost cornor 1 

I’olemnn’s noiiso 1 

Corner llftli merldinn 1 

Dutzow Cnthollc Church. 

1874 

1874 

1874 

enst gnblo 1 
1874 

St. Oortrudo’s Church 
1874 

Doormnnn nil1 
1878 

0 , I ,  

3X 37 50. 190 
00 12 14.534 

3s 38 08.401 
90 13 1l.W 

38 34 4 3 . m  
90 14 11.268 

38 35 13.oC7 
90 13 11.400 

33 30 44.602 
00 12 18.710 

33 37 53.150 w 12 00.020 

38 34 48.784 
W 14 22.041 

38 35 22.8i5 
90 13 40.490 

35 35 11.698 
0 12 40.7% 

35 30 13.312 
90 20 30.OG0 

33 37 5i.634 
90 20 35.5G5 

38 30 53.807 
W 14 18.007 

38 30 25.470 
00 45 03.039 

38 28 3 x 2 0  
00 5S 05.78 

38 23 37.05 
00 57 54.02 

33 35 33.08 
00 50 03.32 

33 20 50.106 
01 02 50.827 

35 30 19.305 
01 27 55.053 

l i 32 .6  
351. 0 

260.0 
208.2 

1.353.2 
2 3 . 2  

401.1 
2i5.0 

1375.3 
452.6 

1G30.0 
0.5 

1504.2 
533.4 

705.3 
070.8 

360.4 
986.4 

410.5 
834.0 

1777.1 
800.2 

1810.1 
451. 0 

87% 1 
95.3 

1023.8 
140.2 

1170.3 
1331.2 

1019.0 
so. 2 

1547.7 
1449.8 

507.2 
1355.8 

Azimuth 

0 , ,, 
30 51 19.0 
04 13 00.7 

104 52 52.3 
1% 46 OS.3 
1 i4  53 12.4 
257 50 01.8 

w2 59 03..7 

200 41 21.0 

205 35 10.7 
352 52 32.0 
32 25 18.8 
55 35 53.4 

43 27 50.1 
128 50 37.7 
193 30 52.9 
269 43 24.0 
338 4Y 13.0 

45 24 36.1 
110 a.5 21.9 
273 38 37.7 
348 40 30.7 

81 30 00.6 
177 31 43.3 
287 15 51.7 
357 14 41.0 

37 50 51.7 
G0 01 20.0 

l i 0  25 51.2 
207 01 34.5 

41 57 34.3 
127 24 52.4 
1% 00 20.3 
2iO 18 48.0 
337 30 25.8 

2i4 42 52.6 
345 14 04.3 
42 10 14.9 

58 20 40.9 
1s 53 23.8 
355 41 52.3 

207 42 40.0 
250 02 21.0 
2G0 52 05.7 

221 59 511.0 
258 20 18.6 
282 32 22.2 

2s.5 35 10.1 
344 37 35.7 
08 30 17.6 

24 50 29 

180 28 11.0 
281 24 27.2 

Go 55 10 

278 19 06.7 
25 29 38.7 

71 13 32.5 
118 25 40.8 
140 19 53.2 

G1 29 55.1 
134 11 40.5 
178 5 1  24.7 
235 27 34.1 
330 38 35.7 
~. - 

Back 
nzimuth 

0 # ,, 
210 40 47.G 
244 10 12.8 
2S4 45  3 i .0  
318 43 19.8 
354 53 02.0 
77 57 04.7 

103 04 48.2 

110 40 22.0 

115 40 52.6 
172 53 20.4 
212 21 22.7 
235 33 40.4 

223 24 40.8 
300 55 02.5 

13 31 50.0 
80 40 3R.0 

158 40 30.3 

225 M 40.4 
2’30 03 00.4 
03 44 13.7 
10s 50 27.0 

261 30 15.0 
357 31 30.1 
107 20 54.0 
177 14 50.0 

217 52 11.4 
245 58 32.4 
350 24 32.3 
117 08 20.1 

221 54 22.5 
307 23 23.8 

15 07 39.1 

157 41 00. 0 

04 411 40.7 
lG5 15 10.5 
222 06 37.3 

238 18 15.1 
3 53 30.4 

l i 5  42 21.2 

27 44 24.1 
40 11 00.7 
80 58 15.7 

42 01 41.2 
78 20 06.0 

102 38 31.5 

105 41 37.2 
104 30 05.8 
248 28 4i.O 

90 25 aq.0 

!W 50 20 

9 29 04.4 
101 20 07.3 

240 55 03 

08 .20 30. 1 
205 26 42.5 

251 05 20.0 
209 10 30.8 
320 10 39.0 

241 24 00.9 
314 07 27.4 
358 51 19.7 
55 34 05.5 

150 30 40.0 

To station 

Klohschmldt 
Insnno Asylum 
Morgnn 
Alinoma 

Amoricnn Dottom UP- 
Stnndplpo 

por buso 
Amorlcnn B o t t o m  

lower 1 ) s o  
Clnrks Nound 

Clnrks Nound 
Dro er 
I<le?kschmldt 
Insano Asylum 

Droyor 

D r o p  

Insnno Asylum 
Standpl o 
Clnrks dound 
Droyor 

Kloinschmldt 
Inwo  Asylum 
Stnndpl e 
Clnrks dound 

Kloinschmldt 
Insnno Asylum 
Standpipe 
Clnrks Mound 
Droyer 

Clnrks Nound 
Drowr 
Klohchmidt 

Insnno Asylum 
Stnndplpo 
Drejor 

Morgnn 
Stmidpi 0 
hsnno lsylum 

Norgnn 
Stmidpi o 
h n n e  ii‘sy~urn 

Clnrks Nound 
Droyor 
Insnno Asylum 

Tnvorn Rock 

1)lockhnus 
Ilnilock 

Polemon’s House 

Jncobs 
13ergor 
Enoch Knob 

Goyer 
Turnplko Uhiff 
Gwconndo 
Horaer 
\\‘intor 

Arekrs 
11578.1 

1240. 0 
17425.0 
w 2 .  4 
4253.1 

16751.3 

13708.0 

13050.5 

14440.5 
14VX2.8 
17112.7 
6245.8 

11213.8 
4622.8 

10455.8 
14401.7 
0170.5 

12870.0 
5477.1 
1m. 3 
9630.0 

E:: t 
12321.0 
12205.7 

17717.0 
7519.8 
4300.9 

12701.1 

11148.2 
4324.2 

10373.7 
14752.0 
0410.4 

13792.7 
10004.4 
1 m 2 . 4  

G913.0 
3707.0 

15ooO. 0 

8619. I 
21778.4 
14348.8 

5930.2 
20x00. X 
14084.4 

15230.3 
13103.6 
3779.0 

317.01 

12010.0 
5978.2 

301.31 

3504.1 
15033.4 

20242.5 
2384B. 8 
11764. G 

13051.3 
13707. 8 
ow. 6 

18147.0 
55S0. 4 

29 

Logorithm 

4.2449718 
3.850i775 
4.2411i23 
3.09573s 
3.628i003 
4. 22404% 

4.1309112 

4.1158273 

4.1598510 4.1755010 

4.2173188 
3.7055874 

4.049i.500 
3. WWW) 
4.0103575 4.1011181 

3.8028202 

4.1005707 
3.7385473 
4.1162184 
3.964lxGi3 

3.8120501 
3.6005341 
4. m m  
4.0897525 

4 . 2 4 M  
3. 8702060 
3.0425513 
4.1038400 

4.0472052 
3.035040 
4.0150350 
4 . 1 W 9 7  
3.9738828 

. 4.13OGl0400 
4.KMOH08 
4.1ooP519 

3. wm.5 
3.576YJ14 
4.1763520 

3.9354017 
4.33SO250 
4. 15661011 

3.7737270 
4.3104568 
4.1082553 

4.18270,SO 
4 . 1 m w s  
3.5773700 

2.602310 

4.100747 
3.5BBotl7 

2.47602 

3.514577 
4.202308 

4.300204 
4.378194 
4.070578 

4.115654 
4.130905 
3.085902 
4.2(%040 
3.747307 

1No chock on this posltioI1. 



30 

To station 

U. 6. COAST AND GEODETIC SURVEY SPECIAL PUBLICATION NO. 30. 

Dlstanco Station 

Supplcmnfary poinls--Contd. 

L ’ O m  Creek spiro 1 
1879 

Koeltztown spire 
1879 

Jderson City capitol, rod on 
dome 
1879 

1879 

1879 

Joflerjon City, astronomic 

California Church spire 

Tlpton Church spire 
1879 

Hunter lntitude 

Sedalia Church spire 

1880 

1880 

Greon RidCe Congregntionnl 
Church clrlmnoy 1 
1882 

Lnmont Cnmpbollite Church 
spire 1 
1882 

Tomlh’s house, southeast 
chimney 1 
1882 

Shoemnktu’s. house, cupola, 
lightning rod 1 
1882 

staff 1 
1882 

1682 

Windsor public school flng- 

Cooks Knob. ice house 1 

Wnrrensburr: I’resbytarinn 
Church spire 

1883 

HnZ91 Hill 1 
I882 

Centerview Cumberland 
Prasbyrerinn Church, cu- 
Dole 1 - 1883 
spire 
1883 

Holden Methodist Church 

Kinp;vlllo public school, cu- 
poln 
1883 

Hicks City Christian Union 
Church spire 1 
1883 

GEOGRAPHIC POSITIONS-Continued. 

Thirly-ninth parallel-Continued . 

Lntitudo 
and 

longitudo 

0 , I ,  

35 30 35.10 
81 56 55.54 

38 19 31.445 
92 02 29.450 

38 34 46.970 
92 10 20.382 

38 33 41.161 
02 09 45.553 

38 38 00.610 
92 33 68.858 

38 39 17.953 
92 46 30.559 

3.5 25 45.210 
92 46 24.637 

38 42 21.887 
03 13 37.428 

38 37 04.13 
93 24 32.53 

38 46 39.36 
93 25 24.39 

3s 37 65.14 
93 28 04.59 

38 44 19.27 
93 31 T5.36 

38 31 44.13 
93 31 30.87 

3Y 51 57.15 
03 31 31.86 

3.5 45 52.680 
93 44 16.769 

38 53 42.00 
93 45 06.94 

39 44 32.64 
03 50 41.34 

38 42 50.102 
93 59 22.318 

38 44 36.602 
94 04 24.186 

38 53 30.97 
94 07 10.04 

- 
Secona 

in 
metors 
- 

1082.3 
1345.8 

W. 6 
715.4 

1448.3 
493.6 

1269.2 
1103.1 

18. 8 
1423.7 

553.6 
956.6 

1394.0 
5%‘. 6 

674.9 
904.3 

127. 3 
787.0 

1213.6 
5% 7 

1700.2 
111.2 

594.2 
371.1 

1300.7 
747.7 

1762.2 
708.2 

1624.4 
404.8 

1287. 8 
167.2 

1ooo. 4 
998.4 

1729.0 
6G3.4 

1128.6 
684.1 

054.9 
256.4 

Azimuth 

0 I ,, 
35 63 35.5 
112 46 48.1 

88 57 30.75 
119 52 56.03 
163 41 14.4C 
221 56 63.15 
260 36 59.89 

113 57 27.72 
225 47 19.19 

157 26 01.63 
199 55 34.35 

5 20 51.53 
38 35 45.87 
W 49 30.4C 

292 28 46.73 
313 39 21.W 
333 49 29.67 

278 37 54.79 
296 44 26.67 
316 64 35.M 
350 00 28.88 

270 

238 13 05.62 
276 12 16.51 
319 34 66.82 

72 03 02.7 
156 15 27.3 

3 44 03.8 
89 25 23.1 

55 45 33.8 
223 23 44.2 

147 17 33.1 
318 31 01.5 

102 10 20.4 
142 00 24.7 

13 02 51.5 
57 21 35.2 

4 10 08.44 
80 OR 48. CXI 
120 47 02.33 
265 16 38.57 
359 15 13.82 

307 05 20.5 
355 22 38.7 

95 51 15.7 
135 44 46.5 

41 45 24.47 
125 21 48.76 
184 55 11.69 
257 27 56.67 
308 45 13.43 

23 15 42.30 
62 09 30.S7 

I88 10 51.69 

60 05 35.0 
246 15 22.5 

Back 
nzimuth 

0 I I, 

215 48 09.9 
202 32 16.5 

279 44 04. Gc 
2939 50 55.24 
343 37 24.1C 
42 02 37.13 
86 46 01.N 

293 51 17.65 
45 48 22.05 

337 25 39.81 
19 56 15.47 

165 20 13.59 
218 28 01.4E 
270 43 27.91 
112 29 29.43 
133 44 40.81 
153 55 31.12 

98 4e 32.51 
110 46 19.W 
137 01 51.95 
179 09 38. I5 

90 

58 13 M).W 
9G 25 65.70 
139 46 01.02 

251 56 56.1 
336 14 33.1 

183 43 41.9 
269 20 33.3 

235 41 39.4 
43 25 02.4 

327 16 23.2 
138 34 19.1 

282 w 42.2 
321 68 39.2 

193 01 51.8 
237 13 36.0 

194 09 27.41 
2GX 56 10.67 
300 34 59.09 
65 23 37.92 
179 15 14.03 

127 12 51.0 
176 23 10.4 

276 42 47.6 
315 36 45.5 

221 38 15.70 
3 U  18 47.43 
344 52 37. D(i 
77 37 24.15 
128 53 68.52 

242 00 39.38 
8 10 58.64 

240 00 48.5 
66 17 41.9 

203 11 41.38 

Konnedy 
Medlock 

Bolshe 

Cedor 
McDnniol 
Pilot b o b  

Mwilock 
Codnr 

hMC?dy 
32256.6 
6453.8 
31800.2 
20089.7 
21281.7 

15896.2 
3402.2 

JeUerson City capitol 2197.5 
CCdU I 4081.7 

JIigh Point 
lIuntar 
Cole 
Christian 
hloreau 
Ijolshe 

Christian 
Cole 

nuntar 
High Point 

nuntor 

Renrd 
Hubbard 
Hughes 

High Point Tebo 
Kendrick . 
Kenddck 
Knob Noster 

High Point Tebo 
Kendrick 

Knob Noster 
Kendrick 

Cnldwoll 
High Polnt Tebo 

Knob Nostor 
Norms1 

Cnldwoll 
Ihker 
Chapel Hill 
Knob h’oster 
Normal 

Knob Koster 
Normal 

Baker 
Chnpol nil1 

Hutton JIound 
nnkor 
Chapel Hill 
Normal 
Culdwell 

IIutton Mound 
Fiilton 
Bnker 

Thornton 
Chapel IIill 

15831.89 
28987.21 
14046.11 
1790.48 
17125.08 
31947.44 

20284.95 
4875.51 
24820.14 
25063.29 

0. 43 

2020.86 
3 1868. XO 
39854. 03 

14952.7 
5215.5 

12901.1 
11169.7 

10998.2 
4406.0 

4991.1 
11633.5 

20002.4 
m. 4 

10182.4 
21922.9 

218Gs. 83 
2’7.70 
32301.75 
l6’2!23. 47 
600.88 

21783.4 
15130.7 

19702. I 
22489.3 

24973. 27 
8579.30 
22112.79 
22431.00 
26103.81 

23663.98 
23251.00 
1882.49 

12701.2 
5844.8 

1 

Lognrithm 

4.340342 
4.504314 

4.5086177 
3. T3GG065 
4. WG5X 
4.3020i35 
4.3275985 

4.1957965 
3.6317576 

3.341m9 
3.0703979 

4.1995327 
4.462‘2065 
4.1475560 
3.2529707 
4.2336326 
4.5044361 

4.3071739 
3. 6WJ204 
4.394w3 
4.3890381 

0.80R28 

3.3055567 
4. m G 5 7  
4.6004722 

4.174721 
3.717204 

4.113046 
4.048041 

4.041321 
3.044048 

3.698200 
4.061059 

4.313918 
3.823370 

4.007852 
4.340899 

4.3398255 
4.4607129 
4. m2260 
4.21Wi4 
2.7831833 

4.338120 
4.179800 

4.284513 
4.423071 

4.3974754 
3.0334621 
4.3562705 
4.3508486 
4.4167040 

4.3740878 
4.3064416 
3.2747316 

4.103844 
3.700768 

1 No check on this position. 



TBIAXGULATION, WEST VIRGINIA TO MISSOURI. 

GEOGRAPHIC POSITIONS-Continued. 

Thirty-ninth parallel-Gontinuod. 

nnck 
azimuth 

0 , ,, 
259 33 02.8 
38 23 05.7 

235 03 07.43 
345 04 30.73 

173 52 53. iC 

%50 20 10.1 
64 01 00.0 

257 58 55.0 
315 22 45.0 
351 34 15.4 
105 17 21.0 

127 28 51.4 
211 08 35.7 

15 52 41.7 
00 24 07.0 

GI 32 4r.42 

175 10 47.40 
202 10 57.04 
242 34 40.50 

03 38 00.4 

144 34 08.0 
175 17 16.1 
!MO 40 30.3 
259 33 44.4 

92 48 23.10 

210 52 15.87 
250 57 27.81 

130 48 44.0 
174 41 15.2 
210 33 34.9 

241 33 51.4 
347 18 32.3 
38 34 08.4 

240 11 67.4 
290 54 41.9 
?28 41 OR. 7 
53 34 57.2 
133 27 40.0 

'59 50 23.0 

49 01 10.0 
02 44 41.0 

07 32 54.0 

I 
05 33 20.0 1 
08 14 G5.0 

18 43 08.0 

w 31 25.0 
30 32 14.0 

31 

1W 

Lees Summit South Moth( 
dist Vhurch cupola 1 
1883 

stntion 

I Indopendcnco c o u r t h o u s  
' high cupola or tower 

1884 

Suppkmcntary poinls-Contc 

J1 08 31.0 

Gunn City flouring d 1 ,  iro 
chimnoy 1 
1883 

Stnto lino 2 

Staley Mound, Btaley's hour 
chimney 
1883 

Kansns Clty: 
Catholic Cathedral. Elex 

onth Strwt betwoo 
Ilrondwny and 'Wnsl 
ington Streets 
1884 

Second Presb y t or 1 ai 
Church spiro 
18% 

Astronomic 
1882 

Wastport. Colleeo of tho Rc 
dom tionist E nthors 
l& 

State lino 3, stako 
1885 

Delton South Methodis 
Church s p h  
1884 

Missouri and gansaS Stntti 
lino 3, stone 
1685 

state lino 1 
188j 

Nlssoiiri and Knnsns Stnlo 
lino 1, Mlssouri stono 1 
1885 

B w l 1  
1885 

Daso 2 1 
18% 

Stnte line 2 
1885 

Nissoiiri nnd Knnsns Stuto 
lino 2, stone 
1886 

Latitude 
and 

longitudo 
-- 

0 , ,, 
38 39 58.3. 
04 00 55.1! 

38 42 15.31 
04 12 07.a 

38 30 OR 9! 
04 17 53.51 

38 30 14.0: 
04 21 00.0, 

38 54 43.51 
04 22 31.81 

38 40 47.5: 
04 28 01.11 

39 05 32.71 
04 24 57.61 

30 00 03.11 w 35 20.4: 

30 05 65.81 
04 35 13.44 

30 05 60.4C 
04 35 22.1c 

39 04 01.54 
04 35 10.54 

38 40 20.7~ 
04 30 30.10 

38 48 32.75 
0.1 31 40.88 

38 40 02.S 
D4 30 30.10 

18 53 01.80 
24 30 23.G9 

38 53 01.50 
04 30 23.11 

38 50 27.48 
01 30 50. in 

38 50 10.15 
01 30 50.80 

38 50 10.30 
04 30 20.52 

38 50 10.30 
04 36 29.49 

- - 
;econc 

in 
motor 

1798. 
1333. 

474. 
175. 

277. 
1208. 

400. 
14. 

1343. 
7a. 

1405.' 
20. 

1000. 
1384. 

06. 
491. 

1721.: 
323. : 

1554.j 
532. 

47.: 
470. I 

640. : 
720. 

1010. I 
1203. ! 

fl7. G 
7%. 7 

55.5 
GO1.G 

48.1 
677.0 

847.3 
352.1 

590.5 
430.3 

317.0 
710.5 

320.4 
708.8 

-_ .. 

Azimuth 

0 , ,, 
79 38 27. I 
218 10 31.1 

55 07 00.: 
165 00 lo.! 
241 27 44. 
353 52 05. I 

170 20 41.! 
243 50 45.: 

108 11 m.( 
135 30 30.: 
171 35 54.( 
285 15 40.t 

307 24 05.: 
31 00 in.: 

105 51 12.f 
249 17 05.: 

.755 15 58.: 
22 25 22. 
02 44 18.4 

273 31 30.5 

324 20 4 i . f  
3-55 10 0R.i 

20 52 95. f 
70 40 21.C 

272 41 54.7 

30 55 2 5 . F  
80 13 08.7 

310 41 24.0 

30 30 41.0 

GI 30 44.4 
167 20 53.5 
218 32 17.7 

GO 17 46.1 
11055 47.0 
14s 40 23.0 
213 29 40.0 
313 10 22.0 

'70 69 23.0 

354 40 08.a 

28 50 28.0 
22 47 35.0 

17 32 64.0 

45 31 14.0 
L18 17 00.0 

88 43 00.0 

10 31 44.0 
29 32 31.0 

11 08 31.0 

--_- 

To stnt ion 

Fulton 
Baker 

Fulton 
Thornton 
nnker 
IIutton Mound . 
Fulton 
IIutton Mound 

Thornton 
I3owlor 

Bowler 
Thornton 

Indopondcnco court 
hoiiso 

nowlcr 
Dorry 
Nurly 
Eckmnn 

Indopendonco C O U ~  t 
house 

Nnrty 
Eckmar 

nowlor 
Ilerry 
Mluty 

Rnskin 
Mnrty 
Dorry 

:trite line 3, stnke 

3orry 
Inskln 

tnte lino 1 

Lerry 

Ins0 1 

fluty 

lase 2 
lose 1 

Meters 
12763. 
13517. 

11410. 
1409G. 
13032. 
17101. 

15898. 
11414. 

30860. 
25024. 
20220. 
3006. 

14111. 
3152. 

12487. 
173i0. 

22794. 
32039. 
24838. 

14890. 

29051. 
31224. 
14233.1 
36308.1 

14810.: 

14124.: 
30432. I 

20078. I 

11154. I 

7502. : 
24716.! 
WO.! 

15481.: 
m8. I 
W451.t 
14701.4 
20444. f 

552. L 

27487.: 

8194.7 
17320.3 

15.8 

10530.9 
4788.2 

271.2 

77% 2 
832.2 

2.9 

4.105984 
4.124430 

4.0573153 
4.175980[) 
4.1150152 
4.2428222 

4.201345 
4.057401 

4.485573 
4.413700 
4.418033 
3.5G1250 

4.1405fKl 
3.408882 

4.09G484 
4.240040 

4.3578!213 
4.5137405 
4.3051281 

4.175080 

4.403102 
4.404490 
4.153315 
4.549078 

4.1707357 

4.1489001 
4.5014808 

4.416231 
4.430138 
4.047434 

3.880372 
4.392Ln3 
3.834472 

4.188808 
3.14S.518 
4.3701iO 
4.107358 
4.422341 

2.74207 

3.013532 
4.238782 

1.18831 

4.290850 
3.8801i2 

2.43330 

2.88111 
2. m2a 

0.4017 

1 No check on this position. 
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Louisville connection. 

Statlon 

Princrpal pofntd. 

Blocher 
1914 

Finley 
1914 

Summit 
1886 

Mnrysville 
1914 , 

0. dr M. 
1884 

p0p?914 

Lutz 
1884 

Six MUe 
1884 

Slmg 

DnnG 

Blind Asylum 

1884 

1879 

1870 

Willinms 

cox 

1879 

1879 

Loulsvflle north base 

Loulsrille soath base 
1879 

1879 

Rlley 
1879 

Potts 

Mountain Top 

I880 

1880 

Dobblns 
1883 

Keith 
1883 

Jnckson 
1883 

White Llck 
I882 

Wlllott 
1883 

Thompson 
IS3  

Burkott 
1883 

Rohnn 
1883 

Lntitudo 
nnd 

longitude 

0 , I ,  

3s 43 33.837 
8.5 30 15.877 

38 38 07.321 
85 62 54.807 

35 34 15.852 
82 48 06.444 

35 35 20.932 
85 38 52.075 

38 29 00.278 
85 40 11.497 

38 25 14.301 
8.5 48 55.348 

38 24 34.310 
8.5 40 07.OG2 

38 22 37.953 
85 48 48.808 

28 20 35.973 
85 39 44.027 

38 19 36.717 
Sj 61 17.115 

38 15 24.227 
85 42 47.212 

38 10 24.695 
85 M 47.9139 

3s 09 24.220 
85 40 18.845 

38 13 29.002 
85 49 47.122 

38 09 03.583 
85 49 88.232 

38 05 30.379 
85 42 49.556 

38 05 23.7i1 
8.5 56 07.608 

37 55 23.277 
85 47 00. 641 

37 52 45.9% 
sj 39 17.181 

37 48 01.841 
Sj 42 04.03; 

37 56 43.001 
85 36 12.2.eJl 

37 51 41.881 
85 32 34.181 

37 41 37.405 
85 31 5O.(ifli 

37 37 30.3?7 
85 33 53.5% 

37 40 36.071 
85 22 12.5Gf 

37 41 09.2% 
85 27 02.419 

--- 

1043.4 
383.5 

225.7 
1325. 6 

488.8 
J56.0 

645.4 
126p. 3 

8.0 
278.7 

441.0 
1342.7 

1057.9 
171.3 

1170.2 
1184.7 

1109.2 
1009.2 

1132.1 
415.8 

747.0 
1148.8 

701.4 
1167.0 

746.8 
458.8 

894.3 
1140.2 

110.5 
1417.0 

030.7 
1207. 0 

732.9 
185.4 

717.7 
15.7 

1417.: 
420. I 

56.2 

1353. ( 
290.2 

1281.2 
839. I 

1153.2 
1241.1 

im.1 

1120. $ 
1314.1 

1112.: 
307. t 

284. 2 
59.3 

Azimuth 

0 , ,? 

111 35 15.00 
205 00 Bti.02 

149 58 00.14 
227 22 05.76 
242 58 10.12 

135 40 23.82 
216 39 57.45 

81 32 33.22 
104 11 50.22 
177 50 00.87 

130 15 56.43 
189 18 01.27 

184 03 19.35 
217 57 10.13 
241 12 29.15 

95 32 28.19 
179 14 56.82 

178 00 51.44 
226 44 20.m 
254 08 04.39 

105 55 13.02 
176 39 03.70 

212 47 08.86 
263 44 44.40 

122 11 00.35 
146 44 02.92 
204 54 08.28 

1% 44 43.75 
242 09 37.03 

98 35 57.29 
169 no 53.62 
204 61 50.71 

326 05 53.97 
52 12 14.05 

109 32 49.77 
181 53 28.93 
263 11 10.62 

117 28 25.99 
154 43 10.61 
180 10 33.87 

I91 48 02.82 
269 10 52.80 

144 15 53.64 
157 44 48.80 
198 05 57.36 

113 13 30.71 
167 36 58.7) 

152 03 08.15 
205 04 30.7: 

31 38 32.61 
149 11 44.2€ 

GI 07 34.5: 
101 22 40.8; 
154 14 30.U 

128 17 43.34 
liG 44 03.21 

I48 0.1 32 .a  
202 03 lo.@ 

57 M) 23.11 
121 51 25.W 

97 02 21. 7: 
120 00 22.01 
157 25 39.37 
215 OS 02.72 

Back 
azimuth 

0 , ,, 
291 20 55.58 
25 03 47.62 

329 52 13.43 
47 33 29.61 
63 06 41.93 

315 37 23.01 
30 45 28.81 

261 26 47.51 
284 03 04.32 
357 49 46.00 

310 I1 00.59 
9 18 50.75 

4 03 49.79 
38 03 31.72 
61 17 54.91 

275 20 59.04 
350 14 54.00 

388 06 50. 38 
4-0 49 51.14 
6 4  13 28.42 

28.5 49 35.53 
355 38 40.40 

32 48 40.88 
83 51 55.28 

302 05 .50.40 
326 40 18.74 
24 52 01.83 

1 G  40 54.29 
02 17 03.78 

278 30 42. 69 
308 57 48.90 
24 54 01.59 

146 08 02.74 
232 09 08.01 

289 29 50.75 
1 53 35.80 

83 13 32.15 

297 21 05.38 
334 37 5G. 67 

0 10 35.30 

11 4s 52.00 
80 2s 05.19 

324 10 1 6 . a  
337 40 00.78 
18 08 31.97 

293 08 40.01 
347 34 48.0) 

332 00 00.0I 
25 06 13. E 

211 36 39.0: 
329 07 39.5( 

244 01 44.41 
281 18 38.4j 
330 12 22.E 

308 11 27.31 
3513 43 30.GI 

327 58 32.N 
2'2 04 25.9; 

WG 54 29.2 
301 45 04.3 

270 50 25.51 
290 51 09.5C 
337 22 16.1: 
35 11 00.11 

To ststlon 

hfiller 
stout 

bliller 
stout 
Bloehor 

Finley 
Blocher 

Summit 
Finley 
nlocher 

Summlt 
Mnrysville 

Summlt 
h f f r g x v p  

I'OPP 
0. & M. 
POPP 
0. & M. 
t u t z  

S i x  Mne 
t u t z  

Six Mae 
S ims 

%%e 
Sims 

nnnps 
Blind Asylum 

KDHnms 
Bnnas 
Blind Asylum 

cox 
\VIllinms 

\Villinms 
Louisriilo north base 
cox 

Willinms 
Bnnas 
Blind Asylum 

\Villinma 
Riley 

Potts 
Williams 
Rlley 

Mountnln Top 
Riley 

Mountnin T o p  
Dobblns 

Dobbins 
ltiloy 

Kolth 
Dobbins 
Jnclrsoo 

Keith 
Wiiito Llck 
Keith 
IV illott 

Willot t 
Wbito Lick 

IVVillett 
Keith 
WWto Llck 
Burkott 

-- 

Distnnco 

Meter8 
3 5 m .  84 
l5GIO. 45 

20090.15 
3,5R12.44 
22207.96 

8081.41 
21462. 62 

13507.75 
21024.89 
i5m9.71 

15067.79 
11883.86 

16740.35 
23739.21 
14487. B1 

12875.57 

4823.43 
17210.60 
13160.02 

13750.91 
7370.05 

0647.95 
16931.95 

14033.41 
15999.81 
10593.00 

17775.05 
19810.78 

12533.44 
20230.13 
12235.80 

9n91.26 
9207.16 

7483.70 
8188. a57 
533.29 

19700.80 
28869.19 
18300.97 

9478.78 
1'3448.31 

22821.92 
30037. 61 
19094.81 

12317.53 
24130. OB 

15410.29 
8073.01 

RR14.80 
18005.07 

15518. 60 
10040.17 
10727.95 

19147.30 
1WiGB. 59 

22731.70 
8019.84 

17889. Bo 
7116.10 
254%. 91 
21127.76 
12325.68 

smi .57 

irm7.00 

4. :fi16578 
4.1934153 

4.4204487 
4.5540339 
4.34650% 

3.9991921 
4.3316828 

4.1323377 
4.3227337 
4.1821210 

4.1780488 
4.0753228 

4.2237646 
4.3754062 
4.1610058 

4.1097069 
3.9138971 

3.6833550 
4.2359474 
4.1192560 

4.1383314 
3. 8674ioa 

3.8226878 
4.228iOG9 

4.1653450 
4.2041149 
4.0250218 

4.2498327 
4.2070333 

4.0980i01 
4.305WJ88 
4.0876324 

3.958(3240 
3.9609407 

3.8741201 
3.9131808 
3.7301253 

4.2046821 
4.4(jo4340 
4.2628876 

3.9767523 
4.2888818 

4.3583322 
4.4776054 
4.2913519 

4.0805236 
4.3825091 

4.1878107 
3.9&55618 

3.03524S4 
4,2765783 

4.1008542 
4. w m  
4.0305109 

4.821074 
4.2710651 

4.3.586318 
3.0041659 

4.2275540 
4.252(3079 

3. a52122 
4.40M876 
4.0908110 4.324m5 
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Stntion 

principal pinta-Continued. 

Femiell 
1W 

Penick 
1683 

Supplemmfary points. 

nnpstnck 
1884 

Dnrtlo 
1886 

Anchorngo 1 
1880 

Jofforsonville, Goremment 
tower I 

1880 

New Albnny Socond Prosby- 
terinn Church 1 
1880 

tower 1 
1880 

New Albnny wntenvorls 

Louisville: 
St. Mnrtin’s Church 1 

Cnvo Hill Cemetery 1 

Bonifncius Church 1 

Chrlst Church 1 

6t. Pnul’s Church 

1880 

1w 

1880 

1w 

1880 

Catholic Cnthedrnl 
1880 

Bnptlst Church 
1880 

8 e c o n d Prmhyterlnn 
Church 1 

1880 

GermanMethodist Churcl 
1880 

Waterworks towor 
18w 

Courler-Joumnl om’ce, 
polcl 

1880 

Mnlt Houso olovntor 1 
1880 

Clty Roll 1 
1880 

99159’--15-3 

GEOGRAPHIC POSITIONS-Continued. 

Louiswillc connection-Continued. 

Latitudo 
and 

longitude 

e , ,, 
37 37 25.34: 
85 20 l0.48[ 

37 33 18.69; 
85 08 O(i.73( 

35 25 14.272 
& 48 65.46( 

39 30 21.021: 
8.j 61 62.75( 

39 16 40.375 
8; 33 17.5% 

38 17 00.101 
85 44 26.4i8 

3~ 17 03.776 
63 49 10. 530 

38 10 53.022 
85 50 21.807 

38 14 43.701 
63 44 21.074 

38 14 37.221 
8.7 43 34.830 

38 15 04.1% 
85 44 30.984 

38 15 07.345 
63 45 13. io3 

38 15 OB a1 
85 45 30.274 

38 15 00.701 
85 45 31.823 

38.15 04.837 
85 45 27.732 

38 14 41.065 
8.5 45 17.211) 

38 14 45.102 
e5 45 as. 121 

38 15 12.199 
85 44 31.020 

38 10 49.850 
@.i 42 04.320 

38 15 10.430 
e5 45 25.208 

38 14 13.400 
85 40 22.833 

38 15 15.808 
6 45 37.788 

I Seconds 

781. : 
404.1 

SiO. 4 
165.: 

440.1 
1345.: 

648.4 
1278. I 

1245. I 
427.8 

0.; 
643.- 

110.5 
258.1 

1002. a 
530.0 

1340.3 
512.5 

1147.7 
847.0 

127.2 
899. 3 

no. 5 
333.2 

055.0 
205.1 

208.4 
773.8 

140.2 
074.3 

1200.8 
418.7 

1380.7 
107.5 

370.1 
754.6 

1537.2 
105.0 

321.0 
014.4 

1338.4 
555.2 

437.4 
018.8 - 

0 I ,, 
01 40 09.3 
133 31 10.9 
IT0 44 21.8 
1W 22 03.8 

105 58 00.7 
117 38 31.1 
133 32 28.3 
139 55 63.7 

184 03 63.5 
241 12 37.2 

217 00 17.1 
2% 10 20.01 
335 32 48.G 

80 25 32.0 
127 45 40.5 

115 50 53.3 
148 33 47.0 

140 53 55.0 
182 55 48.8 

105 01 00.8 
102 00 48.0 

241 10 00.1 
10 13 38.3 

218 35 57.9 
22 28 40.8 

250 54 49.6 
13 18 48.9 

261 40 17.3 
8 31 33.3 

5 12 40.7 
03 28 44.0 

135 20 00.1 
202 30 11.2 

0 11 00.7 
64 07 10.0 

134 47 30.1 
262 20 03.0 

04 5.5 22.8 
134 39 40.1 
201 IO 32.5 

240 50 48.0 
8 43 61.6 

e 45 27.7 

0 52 22.7 
135 00 20.1 
250 35 14.3 

13 44 53.5 
120 30 24.8 
201 37 47.0 

21 34 01.2 
I l l  00 23.7 
200 02 27.1 

0 58 00.0 
03 63 01.2 

50 29 50.0 
350 20 04.8 

200 24 12.5 
5 10 05.0 

Bnck 
nzimuth 

0 , ,, 
271 41 30.24 
313 27 40.80 
3% 43 53.77 

19 24 33.w 

28j 47 02.04 
287 24 57. W 
313 17 30.83 
310 41 10.87 

4 04 24.07 
GI 18 03.10 

37 08 35.15 
08 23 45. *55 

155 34 38.90 

200 10 30.2 
307 41 40.0 

205 40 38.8 
328 31 04.3 

326 52 37.4 
2 56 02.3 

345 00 20.3 
12 01 45.7 

01 20 07.2 
188 12 25.5 

38 30 m.4 

70 55 67.5 
193 17 45.0 

81 41 48.0 
188 30 53.0 

165 12 25.2 
213 20 10.0 
315 22 30.7 
82 37 57.7 

180 10 40.0 
244 04 32.0 
314 44 05.1 
82 21 44.0 

180 44 56. I 
244 52 42.3 
314 30 12.0 
81 I8 11.0 

00 58 21.5 
188 43 13.4 

ma 27 08.4 

IS0 51 30.0 
315 02 37.4 
70 36 41.5 

103 43 40.8 
309 32 13.2 
81 38 61.3 

201 33 34.0 
280 64 41.2 
20 03 54.1 

1SO 57 27.7 
243 40 IO. 1 

76 31 03.5 
170 20 07.3 

88 25 58.1 
185 15 40.5 

1 NO check on thls position. 

To stntlon 

Thompson 
Willett 
Rohm 
Durkett 

Forrioll 
Rohnn 
Wliito LIck 
Burkett 

Summit 
0.6: M. 
Summlt 
0 . & N  
Hnystnck 

Blind Asylum 
Sims 

;iY&e 

Blind Asylum 
COX 

Blind Asylum 
cox 

Blind Asylum 
COX 

Blind Asylum 
cox 

cox 
Loulsvlllo nor1 h bnse 
Bnnps 
Blind Asplum 

cox 
Loulsvlllo north bnse 
Bnnw 
Blind Asylum 

cox 
Loulsvllle north bnso 
Llnnp 
Blind Asylum 

Blind Asylum 
cox 

cox 
Bmps 
Blind Asylum 

COX 
Btuigs 
Blind Asylum 

Blind Asylum 
n a g s  
31ms 

cox 
Loulsvlllo north baw 

Bllnd Asylum 
cox 

nllrid Asylum 
cox 

Distance 

lliclers 
11214.3: 
11201.31 
0993.34 

17W.8f 

277BB. 1: 
31402.3 
49485.3c 
32150.0: 

10741.4C 
14400.g 

w81.20 
li175.G 
10389.34 

14045.5 
118iO. 5 

11o!j3. I 
12208.7 

6020.0 
10317.2 

6190.3 
10845.5 

2ooO. 4 
1021io. 0 

IW. 0 
10443.3 

2730.3 
10700. 3 

3598.0 
10097.0 

10601.0 
6737.0 

11ON.O 
4217.7 

10C24.2 
6802. 1 

11818.8 
4037.0 

10975.5 
GXG. 0 

11031.8 
3947.7 

3881.8 
9884.2 

10042.2 
12009.1 
3031.7 

11045.1 
1250?.8 
2550.0 

2838.0 
l,IR.P?. 2 
7760.5 

10753.0 
7084. e 

5301.1 
9841.0 

4154.7 
low. 4 
-- 

Lognrlthm 

4.0407730 
4.0527442 
3. W 4 W 8  
4. 2552608 

4.443w7 
4.4968620 
4. 0944i08 
4.5072748 

4.2237034 
4.1010030 

3.0581434 
4. z14Wi3 
4.0165S1 

4.147537 
4.074470 

4.044w 
4.086063 

3.750408 
4.01393 

3.715603 
4.035240 

3.415042 
4.011172 

3.2M244 
4.018837 

3.437644 
4.032180 

3.556108 
4.020284 

4.025381 
3.828507 
4.OG7062 
3.825080 

4.020200 
3.838083 
4.072572 
3. ooo120 

4.024302 
3.842084 
4.070701 
3 .5m43 

3.580020 
3.994842 

4.001R29 
4.103773 
3.5001oQ 

4.043171 
4.107305 
3.408G3R 

3.451154 
4.157R50 
3.889w 

4.031507 
3. KsoQ2.5 

3.731078 
3.993077 

3.018541 
4.038883 
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Louisville conncdion-Continucd. 

34 

Station 

Pupplemrmary points-Contd. 

LouhiIIe-Continued. 
Church of tho Mcssinh 1 

1880 

Stuart Robinson Church, 
hi hcstspire1 sssb 

Ccdar Glado 
1883 

Mount Washington Church 

"E3 
Bardstown Junction Moth@ 

dLst Church s p h  1 
1883 

Dry Knob 
1883 

Indlan Etob  
1883 

Brltts Knob 
1883 

Lebanon Junction Knob 1 
ltw 

Bardstown Catholic Church 
spirc 
IS93 

1883 
Lorctto Convent spire 1 

Gethsemane LaTrappe Mon- 
astrry spiro 
1883 

lRfw 

stack 1 
1883 

Buzzards Roost 1 

New Hope :)htillery smokc- 

Chicago Catholic Church 
spire 
1883 

6t. Chaps  Catholic Church 

Uhanon Catholic Church 

spire 
1883 

spire 1 
1883 

Latitude 
nnd 

longitudc 

0 , ,, 
38 14 35.S23 
85 45 29.777 

38 14 43.905 
85 45 17.627 

37 59 58.167 
85 31 03.952 

38 02 58.581 
E5 32 42.550 

37 50 25.459 
85 4 1  58.470 

37 55 52.731 
85 30 10.251 

37 55 08.073 
42 47.497 

37 54 01.8% 
85 40 21.481 

37 50 14. 155 
85 43 13.860 

37 48 37. 814 
85 28 17.091 

37 39 51.200 
8.5 23 54.384 

- 37 39 53.475 
8.5 31 44.458 

37 39 29.048 
t3.5 36 60.401 

37 38 02.631 
85 3 6  24.103 

37 37 33.339 
E5 25 60.024 

37 35 38.015 
85 20 38.696 

37 34 05.711 
85 15 05.0% 

- - 
;oconds 

in 
meters 
- 

1187.8 
724.1 

1353.8 
428.7 

1793.4 w. 4 

1606.3 
1037.5 

754.9 
1427. 7 

1025.8 
250.3 

248.9 
1160.1 

59.3 

436.7 
338.9 

1165.8 
418.0 

5%. 8 

1,578. 0 
1332.0 

1848.6 
1090.3 

914.0 
1384. 6 

81.1 
591.0 

1027.8 
122G. 7 

1199.7 
049.3 

17R. 1 
138.0 

- 

hzimrith 

0 , ,, 
250 21 41.9 

7 01 30.8 

251 12 33.9 
8 35 55.2 

8 12 11.9 
51 30 30.0 

330 30 4l.G 
350 26 19. 8 
23 64 28.4 

107 3C 19.0 

331 49 50.7 
26 39 10.7 

ljl 21 29.0 
lis 13 20.8 
325 39 54.7 

m 44 47.1 
310 25 5i. I 
94 21 26.5 

326 08 03.7 
104 27 35.3 

250 OR 04.4 
33i 32 35.6 

M? 47 31.5 
3.52 27 50.1 
21 59 19.3 

37 46 38.5 
117 31 43.4 

177 17 10.9 
251 18 33.3 
!a9 33 57.5 

2.53 40 15.0 
307 64 29.4 

220 30 25.4 
280 42 01.2 

69 11 50.5 
130 20 04.7 
lG5 04 36.1 

111 37 59.3 
137 17 56.4 

110 33 30.0 
126 40 00.3 

0 , I ,  

70 23 22.6 
is7 01 09.4 

71 14 07.0 
188 35 17.3 

188 11 10.4 
231 27 20.0 

I50 37 42.3 
179 20 24.9 
203 52 19.3 
2%' 30 04.7 

151 50 50.3 
206 38 40.6 

331 17 23.7 
358 13 19.0 
145 42 07.4 

119 40 10.0 
130 28 OG. 3 
274 18 51.2 

140 08 43.2 
264 23 30.0 

80 14 30.0 
157 33 17.0 

112 51 14.9 
172 25 35.8 
201 57 08.0 

217 45 11.7 
297 32 48.5 

357 17 07.1 
71 21 25.7 

119 37 17.8 

103 46 45.8 
127 66 21.1 

40 41 28.6 
100 44 32.4 

249 11 43.3 
310 22 24.3 
345 03 51.0 

201 34 33.1 
317 14 02.1 

290 26 49.7 
300 32 42.7 

To station 

nlind Asylum 
cox 
Blind Asylum 
cox 

mitn Lick 
Jockson 

BdRr Glade 
\\711to IAck 
Jockson 
Riley 

nrltts Knob 
Indian Knob 

Riley 
Jackson 
Whito Lick 

nritts Knob 
Dobbins 
Mountain Top 

Dobbins 
Mountain Top 

White Lick 
Keith 

nurkctt 
Rohan 
Willct t 
Ferric11 
Rohan 

WillCtt 
Rohan 
Ferric11 

Forrlell 
rhompson 

Rohan 
Forrioll 

Ferriell 
\Villctt 
Rohan 

Ferriell 
Rohnn 

Fcrrbll 
Rohan 

Dlstnnco 

-.- 

Afelers 
4195.8 
9iG1.1 

38G2.2 
99G9.7 

15459.0 
OG17. 0 

m. 1 
20S6.1. G 
12634.4 
W518.4 

5019.5 
2ti09.5 

20"W. 7 
1573. 5 
9303.9 

4105. 8 
6752.2 
6200.7 

2810.0 
1ooc8.0 

159il. 0 
44 14. 2 

9G76.3 
13950. G 
13970. 2 

CGSrl. 0 
5197. 9 

Im. 1 
9247. G 

16152.1 
5084.4 

75%. 8 
0170. 0 

694.2 
11009.0 

G S S .  1 

8911.2 
13M3. R 

3rm7.9 

175'10.0 
21805.7 

Logarithm 

3. G22S16 
3.989G32 

3.5.sw.34 
3.0998638 

4.180181 
3. 9'WOG8 

3.782480 
4.310411 
4.101550 
4.190847 

3. 7OoFYJ9 
3.420420 

4.307490 
3.19823'1 
3.971455 

3.013714 
3 .8N47 
3.702442 

3.4501.W 
4.002044 

3.0.148.55 

3.0R5709 
4.144503 
4.14531)o 

3.755003 
3.715S27 

3. .IW2?0 

3.06Go2n 

4.208230 
3.754081 

3.879M3 
3.790802 

2.841511 
4.064iCM 
3.838098 

3.940938 
4.141BR3 

4.244787 
4.340359 

4.200~~14 

3.1;ORom 

1 No check on this position. 

DESCRIPTIONS O F  STATIONS. 

This list may bo conveniently consulted by refercnco to tho illustrations a t  tho end of 
this publication or  to tho index. AU azimuths givcn in theso descriptions aro reckoned eon- 
tinuously from true south around by west to 360', south being O', west go', north 180°, and 
east 270'. 

In  general the surfaco and underground inarks are not in contact, so that a disturbance 
of tho surface mark will not necessarily affect the underground mark. Tho underground mark 
should be resorted to only in cases where thoro is evidence that tho surfaco mark has boon 
disturbed . 

Tho dates and initids given in each doscription immediately after tho county refer to tho 
dato of establishmont of the station, the man by whom it was ostablished, and the date whon 
tho station was last visited. 

Whore magnotic directions are given they nro indicnted as such. 
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Any person who finds that one of tho stations herein described has boon disturbed, or that 

the description no longer fits tho facts, is requested to send such information to tho Suporin- 
tendent, Coast and Goodctic Survey, Washington, D. C. 

Marking of stations.-The standard triangulation disk station. mark referred to in note 8 
consists of a disk and shank, as shown in illustration No. 4 of Special Publication No. 19, mado 
of brass and cast in ono pieco. Tho disk is 90 millimeters in diameter, with a small hole a t  
tho center surrounded by a 20-millimcter oquilateral triangle, and has the following inscribed 
legend: “U. S. Coast and Geodetic Survey triangulation station. For information write to 
Superintondent, Washington, D. C. $250 fino or imprisonment for disturbing this mark.” 
Tho shank is 25 millimeters in diametermd 80 millimeters long, with a slit at  tho lowor ond 
into which a wedge is insorted so that when it is driven into drill hole in tho rock it will bulge 
a t  tho bottom and hold the mark securely in place. 

The stand’clrd disk reference mark referred to in noto 8 is similar to tho standard disk 
triangulation station mark described abovo, except that the conter of the disk is inscribed with 
an arrow instead of with tho triangle and that tho words “referenco mark” replace the words 
[[triangulation station” in the legend. A short perpendicular groove across tho shank of tho 
arrow indicates the point to  which tho measurements are made. Tho mark is sot so that tho 
arrow points toward tho station. 

XOTES REOARDING STATION A S D  ItEFERENCE MARKS. 

NOTE 1 .-Tho station is marked by a crow i n  the top of a sandstono or limestone post about G inches squrU.0 and 
30 inches long projecting 4 to  G inches abovo the ground. Tho letters U S are inscribed i n  tho facc’of the post. The 
underground mark is the apex of an enrthenwaro pyramid about 30 inchcy below the ground. The pyramid is about 
10 inches on an eclgo and Iins on ono fnce the rnised letters U. S. C. S. 

NOTE 2.-Same as noto 1 except that the underground pyramid is G inchos on an edge and that the post of tho 
,qdace mark is of white marble inscribed with the letters U S C & G S. I n  additiou there aro two or three reference 
posh also of white marble but  slightly smaller than the post marking the stntion with nn arrow i n  the top of ea& 
pointing toward tho station. Tho distance and azimuth to each of these reference posta are given in  tlio dewription. 

NOTE 3.-Samo as noto 1 oxcopt that the post is marked with tho letters u. S. C. S. and the underground mark 
is a bottle filled with ashes instead of tho earthenwaro pyramid. TWO other stono posts, slightly smaller than the one 
marfig tho station, arc respectively 5 feet north and 5 feet south of the station and in the top of each t h m ~  is an 
k r i b e d  diagonal crow with an arrowhead a t  the end of one diagonal pohting toward the station. 

NOTE 4.-Tho station is marked by two stone posts, one a t  the surface of the ground and the other 3 feet deep 
directly below the surface mark. This typo of marking waa employed by  
the United States C ‘ n  g’ ineers. 

ROTE 5.-ThO station is rnurked by a pine stub about 4 inches square surrounded by n small mound of earth. 
Tho underground mark is an earthenware pyramid, measurhg 10 inches on each of it8 edge8 and having on one face 
the n i a e d  letters U. S. C. S., set about 23 feet below the surfnce of tho ground. 

NOTE G.-Tho station is marked by a crow in the top of a stone post G inches BqUarO and 30 inches long immibed 
wit11 tho letters U. S. C. C% G. S: It is also marked by a bottle set in  cement about 23 feet below tho ground. Four 
other stone posts G inches square and 30 inches long aro respectively nortli, e&, south, and west from the station at 
distances given i n  the description. Tho top of each of the reference poste is marked with a diagonal cross with an 
mowllead a t  the end of one diagonal pointing toward the station. 

N~~~ 7.-T]le station is marked by a nail set i n  Concrete a t  tho center of the top of a tile G inches i n  dinmoter 
nlld 2 feet long. Tho underground 

Thoro are four referenco Inark8 similar to 
tilc surface mark a t  tllo station, oxcopt the tiles are only 4 inches in diameter. They arQ north, east, south, and w ? B t  
from the station u t  distances given i n  the description. 

~ O T E  8.-Tho dation is marked by a standard disk station mark sot in  tho top of u block of concreto 16 inches 
square at  the bottom, 14 inches square a t  the top, and 2 feet low, projecting about 6 inches above tho ground. The 
underground mark is similar to thc surface mark except that the block of concreto is only 10 inches squnro and 10 
incllos dwp. It is about 2 feet below t ho  surface of the ground and about G inchos of soil separates it from tho surface 
mark. Each of the tmo reference marks c o d &  of a standard disk reference mnrk set in the top of a block of concreto 
6 illchos square and 2 feet long set flush with the surface of tho ground. The arrow on tho disk of each refcrenco mark 
points toward tho station. 

NOTE 9.-Tho m a r k i y  of tile station is the snme a8 described in  noto G except that the underground mark is nn 
enrthollware pyramid with edges about G inches long marked with tho rnised letters U. S. C. S. Tho rcfercnco marks 
me the  mmo as domibod i n  poto G but  tliero nro only three of them indead Of four. 

Both posts are i n  an upright position. 

 he tilo is filled with concrete and is set flu& with the surface of tho ground. 
is an earthenmare pyramid set about 24 or 3 feet belolV tho surface. 
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NOTE 10.-Tho atation is marked by a limestone pod 2 feet i n  length and dressed to 5 inches squnre at the top 
inscribed with a crosa and the letters U. S. C. & G. S. It is also marked 2 feet below the surface of the ground by  a 
copper wire set in cement in  tho mouth of n black bottle which in  turn is set at the center of a 10-inch tile filled with 
concreto. There are three reforence marks each consisting of a stone similar to the ono marking the station, except 
that the top is inecribed with a diagonal arrow pointing toward tho station. 

NOTE 11.-The station is marked by a half-inch drill hole i n  the upper surface of a small bowlder which projects 
slightly above the surface of tho ground. Tho underground mark is tlio center of tlie mouth of a stono jug 5 inches i n  
diameter and 11 inches high 1 foot below the ground. There is a pile of stones over the station mark. 

THIRTY-NIXTI3 PARALLEL. 

PRINCIPAL POISTB 

Rtiery (Pocahontas County, m. Va., A .  T. AI., 18SO).-In the southwestern part of the county about 4 miles west 
of IIillsboro on the highest part of a peak known locally as Briery Knob, a part of the large dividing ridge between the 
Greenbrier and Gauley Rivers. The station is a t  the eastern end of tlie knob about 50 meters west o€ a clump of pines. 
It is marked by a cross in the top of a copper bolt set in solid bedrock about 2 feet below tlio surface of the ground and 
by  a cross in tlie top of a marble post G inches square and 30 inches long which projects a few inches above the ground. 
Tlie top of the post is inscribed with the letters U. S. C. S. There are four reference marks near the station a t  the 
following distances and directione: 2.14 meters north, 2.13 meters east, 2.15 meters south, and 2.14 meters we&. Tlie 
north and south marks consist of iron bolts set in  drill holes in bedrock about 18 inches below the ground. A large 
bowlder with a drill hole in  its upper surface is directly above each bolt. Tho east and west reference marks consirt of 
marble posh G inches square and 30 inches long each marked with a diagonal c r m  and an arrow head pointing toward 
t h e  station. 

Kccney (Summers County, W. Va., A. T. Jf . ,  1880).-About 4 miles northwest of Alderson station on tlie Chesapeake 
& Ohio Railway, on the extreme northern and highest part of Keeney hlountah. Tho station i~ marked according to 
note 6.1 The reference marks are located 39 follows: 2.15 meters north, 2.17 meters ea&, 2.11 meters south, and 2.15 
meters west. 

Beech (Greenbrier County, W. Va., A. T. 31., 1880).-About 11 miles northeast of Snow Dill post office and 4 miles 
north of the house of Albert G. Williams, on tho highest point of Beech Knob. The station is marked by a cross in tlie 
top of a rough sandstone post G inchcs square and 2 feet long. There are four reference marks, each consisting of a rough 
mndstone post marked with a drill hole, at the folloiving distances and directions from the station: 2.10 meten north, 
2.08 meters east, 2.13 meters south, and 2.16 meters west. 

Summersville (Nicholas County, I\'. Va., A. T. JI., 1880).-On a ridge about 1 mile west of Summersville and very 
nearly in the prolongation of the main street of the town. The station is marked according to note G,' except that there 
w e  no letters cut  in  tlie top of tlie post. The reference marks are at the fo l lo lkg  distances and directions from the 
atation: 2.14 meters north, 2.22 meters east, 2.13 meters south, and 2.10 meters west. A large lone tree, visible for 40 
miles, is 4.69 mek.3 from the station i n  azimuth 174' 4W and is marked with a spike. Two stumps marked with spikcr, 
are respectively 4.27 meters from the atation in azimuth 330' 17' md G.34 meters in nzimuth 141' 51'. 

IVY (Raleigh County, IV. Va., A .  T. JL., 1881).--0n the highest point of Iwy Knob, one of the p e a h  of the Cherry 
Pond &mtains, near the corner of Wyoming and Boone Counties. The station is marked according to note G 1 with 
the exception that the underground mark is an iron spike set with cement in  a drill Iiole in solid bedrock 18 inches 
below the surface of the ground. Tho reference marks are a t  tlie following distmces and directions from the station: 
2.15 meters north, 2.13 metera eat, 2.12 meters south, and 2.12 meten west. There is a drill hole 4 inches deep in 
bedrock directly under both the east and south reference posts. 

Table rock (Kanawha County, W. Va., A. T. hi., 1881).-0n the range of hills near tlie headwaters and between the 
two forks of Lens Creek which flows into the Kanawha River at Drownstown. The station is on a long ridge, very 
n m w  and steep, and is juat above Tea Table Rock. The reference marks are at tho 
following distances and directions from the station: 2.14 meters north, 2.15 meters wt, 2.12 meters south, and 2.13 
meters m a t .  

I I o l m  (Kanawlia County, W. Va., A .  T. ai., 1881).-About 8& miles by road from Charleston on top of a hill of the 
ridgo forming the divide between Coopers Creek which flows into Elk River and Two Mile Creek which flows into the 
Kuawlia River. The station is on land belonging to S. I\'. Gibson near the property lines of Mmhall P. Dolmes and 
bIason Guthrie. IIolmes's house is about one-half mile southwest of the station at the head of the left fork of Two &file 
Creek. Tho reference marks are a t  the follo!ing distances and directions 
from the station: 2.12 meters north, 2.12 meters east, 2.01 meters south, and 2.04 meters \vest. 

Piney (Cabell County, W. Va., A. T. hf. 1883; 1891).-On a ridge near Putnam County line about 2 miles northwest 
of Hurricane Station on the Chesapeake & Ohio Railway. The station w n ~  marked ori@dly by an enrthenware 
p+d 2 feet below the ground with a hexagonal concrete pier built over it.  As the pier W ~ B  built a spike wm inserted 
in the concrete about every 12 inchea in height directly above the  apex of the pyramid. The pier ivm found broken 
off at the surface of tho ground in 1891 but  by digging down about G inches one of the spike8 a t  the center of the pier 
waa found. The station was then re-marked b y  building a dome of concreto 2 feet in diameter and about 1 foot high on 
the old foundation and inserting a spiko a t  the center directly above the old spike. The letters U. S. C. & G. S. mere 

I t  is marked according to noto 6.' 

The station ia marked according to note G.' 

1 seep. 25. 
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inscribed in tho dome. Four reference marks, consisting of concrete blocks 8 inchw squme and about 2 feet long, mo 
at tlie following distances and directions from the station: 1.90 meters north, 1.80 motera east, 1.81 meters south, md 
1.84 meters west. A concrete pier used in making timo observations in 1883 M 13.64 meters north of the station. 

Pigeon (Lincolxi County, W. Va., A. T. M., 1883).-On a lligh ridgo a t  the head of Middle Creek which flows into 
Mud River about 33 miles from Hamh.  The station is about 7 milos by road from Hamlin and & on land belonging to 
Tom Duffman. It is marked according to noto f3.I The reference marks aro at the following distances and directions 
from the station: 2.76 metera north, 2.7G metors east, 2.76 meters south, and 2.75 meters west. 

Big Rocks (Kanawha County, W. va., A. T. M., 1881; 1891).-On thohighest point of Big Rocks Hill, about 5) milos 
in a aouthwostcrly direction from St. Albans. Tho station is marked according to note 7.’ Tho referenco marks nro 
at tho following distance6 and directions from tho station: 1.86 meters north, 1.50 metera end, 1.88 meters south, and 
1.79 meters W e s t .  

Simms (Putnnm County, W. Va., W. B. F., 1891).-On the west eido of the Kanawha River on tlic highest point, 
of tho first river hill about 2 miles north or dovn tho river from Scnry. Tho station is on land belonging to Robert 
Simms and is mnrked according to note 7.’ Tho reference marks are at the following distances and directions from tho 
station: 1.78 meters north, 2.29 meters east, 1.81 meters south, and 2.09 meters west. 

Coal (Kanawha County, W. Va., W. B. F., 1893).-0n a sharp rocky point, the highost point of the ridge known 118 
Indian Creek Hills, about 2 miles south of St. Albans. The station is on land belonging to Mr. Vickers and is marked 
according to note 7,’ with tho exception of the referenco mnrks. There me only three roforenco marlre, each com&ing 
of a l-inch drill hole 6 inchos doop in solid bedrock, and thoy are a t  tho following distances and mimuthe from the 
d t i o n :  5.35 motors, 3O 38’, 2.93 metors, 1G3’ 34/, and 3.96 motera, 212’ 20’. 

Rogers (Kannwha County, \v. Va., 1%’. B. F., 1893).-On a sharp rocky peak with a small top, on land belonging to 
L. R. Rogers on the west side of the Coal River about o n s h d f  mile from St. Albans. Tho station is marked by a nail 
e t  i n  concreto at tho center of the top of a tile G inches in dinmeter, which is filled with concrote. The underground 
mark is a crow in tho top of a copper bolt set i n  bedrock 15 inches below tho surfaco of the ground. In each of the direc- 
tions north, wt, and souththoroisa drill holo in bedrock and wost of tho  atation there M a 4-inch tilo filled with concreto. 
They are a t  the following d h n c o a  from tho station: 3.96 meters north, 3.41 meters enst, 1.70 meters south, 2.02 motera 
west. 

Ryan (Kanawha County, W. Va., \V. 13. F., 1892).-On u Rmall rounded hill on tho land of Pat  Ryan, tho high& 
point of & fm on the north mdo of the Kamwha River about 2 milos northeast of tho town of St. A l b a .  Tho station 

The referonco marks are at tlie following distances and directions from tho dation: 
1.81 moters north, 1.83 moters enst, 1.84 moters south, and 1.83 meters west. 

~ 1 .  Albam east base (Kannwha County, W. Va., W. B. I?., 1893).-About 2 miles oost of the railway station at St. 
Albans in the southenst cornor of a large field b e l o a w  to Samuel Sluowsberry about 50 metors west of tho west brink 
of S&ndlers Creok and 18.3 metora north of the north r d  of tho main line of tho Chcsapenko & Ohio Railway. The 
station is marked by a small liolo in the top of a copper bolt set in  tho top of a limestono block or post 18 inclios Squmo 
and 4 foe$ long. Tho upper end of the block, which projects 1 foot above the ground is cut  i n  a conical form. The 
block re& on a concreto foundation 4 foet squnro and 1 foot thick with a holo 9 inches squnro a t  the contor to j$vo 
accew to the underground mark which co&ts of a copper bolt mnrkod with a crow and small drill holo set in the top of 
moth(lr limestone post G inches square and 2 foot long, 4 foot below tlio surfaco of the ground. 

St.  Albans .west base (Kanawha County, W. Vn., IV. B. F., 1893).-1n the fence line on tho ~“ost side of lq‘irst Street, 
St. Albam, 17.85 moters in a northerly direction from the north d l  of the (:hcs3penke & Ohio h i l w a y  a t  a point 268 
meters east, of tho west face of the ensteni abutmont of tho railmay bridgo over tho Coal River. Danio1 J. Lowis owns tho 
property just west of Firat Street and tho station is on his oust property line. St. 
Albans east lase described above. 

Davis (Cabell County, W. Va., A. T. M., 1883).-About 9 milos by road from Huntington on tho ridgo forming tho 
divide bctffcen Davb Creek and Four Mile Creek. The station is mnrked by  a spike i n  the top of a concrete post 
1 foot square and about 3 foot long which projocte 10 inches above tho surfnco of tho ground. It is also marked by an 
m h e n w a r o  pyramid 3 feet below tho ground. Tho reference marks aro four concreto piera at tho following distallces 
and dirc,ctiona from tlio station: 1.8G meters north, 1.86 meters enst, 1.88 meters south, and 1.88 Inoters west. A largo 
pino tree marked with a crow and a spike is 7.97 meters nearly north of the station and nn onk treo marked with a q i k o  
is 4.75 metem northwest. Tho marked pino tree, the north and south referenco marks, and tlio station me in rango. 

Gebhardt (Cabell County, W. Va., A. T. hf., 1883).-On Union Ridgo about 4 milos from La Scgc’s Landing on tho 
Ohio River nnd about 150 meters south of the house of John Gebhnrdt. The station is mnrkd according to note 7.1 
The reference marks are at the.following distances and directions from tho shtion: 1.81 meters north, 1.81 meters e&, 
1.85 meters south, and 1.80 moters west. 

TVray (Lamrcnco County, Ohio, A.  T. M., 1884).-About 16 milca from Huntington, IV. Ira., and 24 milos cast of 
Mnrion post office, on Johnsons Ridge about 250 meters \Tost of tho old John Johnson house, which is owned by  W. c. 
\$rray. Tho statio11 is on the lughcst pnrt of the hill about 50 yards north of tlio road along tho top of tlic ridge. I t  M 
m&ed according to noto 7,’ except that tlio tilo of tho station mark is oiily 4 inches in diameter. The reference marks 
~0 at t l ie  following diatancos and directions from tho station: 1.81 meters north, 1.82 motcrs onst, 1.83 meters Bouth, and 
1.80 meters west. 

marked according to noto 7.’ 

Tho 8td.h is mnrked the mmo 

-- 
1 so0 p. 35. 
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Oakland (Boyd County, Ky., A. T. M., 1 8 8 4 ) : a n  the highest part of tho wooded l d l  a t  the headwaters of Chadwicka 
Creek, on land belolying to Thomaa G a g h e r  and only a few feet from the line fence between his property and that of 
Jamea L. Rucker. The station is marked according to note 7,' except that tho tilo of tho station mark is only 4 inrhea 
in diameter. The reference marks are at the following distances and directions from tho station: 1.82 meters north, 
1.83 meters east, 1.53 meters south, and 1.85 meters west. 

Fmdd (Lawrence County, Ohio, A. T. hf., 1884).-On a hill bare of trees near the line between Lawrence and 
Aid Townahips about 3 miles from Marion and about 1 mile west of a schoolhouse on tho hill. The atation is about 
100 meters south of the road from Marion to Vesuvius Furnace, on land belonging to Charlos h d d  who lives in a hollow 
about one-third of a mile southwest of the station. It is marked according to noto 7.' Tho reference marks are at the 
following distances and directions from the dation: 2.33 meters north, 1.83 meters east, 1.98 meters south, and 1.83 
meters wost. 

Buaa Vista (Greenup County, Ky., A. T. M., 1 8 8 4 ) . 4 n  the highest point of a narrow ridge, known locally as 
High Knob, about 24 miles east of Hunnewell furnace and just to the left of the county road to  the old Buena Vista 
furnace a t  the point where the road crosaes the ridgo. Tho station is marked by a spike in  the top of a concreto pier 
which extends about 44 feet above the surface of the ground. As tho pier waa built a spike waa inmrted a t  the center 
at the following heights: Six inches below the ground and 6 and 15 inches below the top of the pier. Any one of these 
spikes will give the true location of the station. The underground mark is an earthenware p p m i d  3 feQt below the 
surface. There am four reference marks as follows: A nail in  the top of a concrete pier G inches square and 2 feet long 
set flmh with the surface of the ground 2.18 metors east and a similar mark 2.13 meters west, and a nail in  the top 
of an oak stub 2.38 meters north, and a similar mark 2.45 meters south. A blazed stump marked with a triangle of 
mila is 5.88 meters from tho station. 

GouZd (Scioto County, Ohio, A. T. M., 1885).--On a wooded hill east of tho Ohio River about 14 miles from Frank- 
lin fiunaco landing, three-fourths mile from Powellsville, and about one-half mile from Junior furnace. The station 
is marked according to noto 7 1 with tho exception that the west reference mark consists of a brass bolt driven into 
an oak stump and surrounded by  a triangle of nails. The reference marks are at the following distances and directions 
from the station: 1.85 meters north, 1.76 meters east, 1.8G meters south, and 1.76 meters west. 

Howland (Greenup County, Ky., A. T. hi., 1885).-Between Tygarts Creek and Shultz Creek and between the 
right and left f o r b  of Beechy Creek, about 34 miles west of Liberty post o5ce  on a point of land belonging to James 
Howland, about 400 meters northwest of his house and about 100 meters west of the main county road from Shultz 
Creek to tho mouth of Brushy Creek. The station is marked according to note 7.' The reference marks aro at the 
following distances and directions from the station: 1.97 meters north, 1.84 meters east, 1.81 meters south, and 1.86 
meters west. 

Sciolo (Scioto County, Ohio, A. T. M., 1 8 8 5 ) . 4 n  land belonging to George Davis, about 14 miles west of his dis- 
tillery, which is on the west side of the Scioto River about 14 miles northwest of Portsmouth. The station is marked 
according to note 7.' The reference marks are a t  tho following distances and directions from the station: 1.92 meters 
north, 1.91 meters eaat, 1.88 meters south, and 1.86 meters wwt. 

Cave (Greenup County, Ky., A. T. bf., 1885).--On tho ridge forming the divide between Leatherwood Creek and 
White Oak Creek on land belonging t r the  Kenton Iron Co., about 2 milea from the old Kenton furnace. The station 
is a t  the head of Peter Cave Creek, a small tributary of White Oak Creek. The 
reference marks are a t  the following distances and directions from the station: 1.86 meters north, 1.51 moters eat ,  
1.99 metere south, and 1.77 meters west. 

Round Top (LewiR County, Ky., A. T. M., 1885).-On a river hill known locally as Round Top, the highest point 
along the Ohio River between Pitts and Cincinnati. The station is about 5 miles west of Quincy, 1 mile from Bevis 
landing, and just back of L. Johnson's house. It is marked according to note 7.' The reference marks aro a t  the fol- 
lowing distances and directions from the station: 1.79 meters north, 1.90 meters east, 1.81 meters south, and 1.81 meters 
wed. 

Twin Creek (Adams County, Ohio, A. T. M., 1886).-On the ndgo forming the divide between Upper Twin Creek 
and Lower Twin Creek, which flow into the Ohio River, and Chum Creek, which flows into Drush Creek and thence 
into the Scioto River. The station is on land belonging to Wash McGraw, about one-half mile northwest of his house. 
It is marked according to note 7.1 Tho reference marks are at the following distances and directions from the station: 
2.28 metere north, 2.13 meters east, 2.17 meters south, and 2.21 meters west. 

Peach Mount (Adams County, Ohio, A. T. M., 1886).-On a ndgo about 2 miles by  road northwest of Mineral 
Springs, on land belonging to James Miller, a short distance northwest of his house. The station is marked according 
to note 7.' The reference marks are a t  the following distances and directions from the station: 1.83 meters north, 
2.12 meters east, 1.85 meters south, and 2.04 meters west. 

C l m y  Ridge (Lewis County, Ky., A. T. If., 188G).-On tho highest point of a ridge about 2 miles Houthcast of 
Concord and 14 miles south of the south bank of tho Ohio River. The station is on land belonging to Miss Wood, just 
west of the property line between her land and that of hfrs. Lee, which is on the wt eido of tho mountain. There 
is a quarry on the west elope of the mountain about 200 meters below the station. The station is marked according 
to nota 7.' The referenco marks are at tho following distances and directions from the station: 2.30 metem north, 2.47 
meters east, 2.40 meters south, and 2.55 meters west. 

It is marked according to note 7.' 
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Cai.r: Bi12 (Adama County, Ohio, A. T. hi., 1886).-0n the highest point of Cavo E l l  about 4 miles northweat of 

the town of West Vnion. Clark Hill, which isabout 8 feet higher than Cave Hill, is about one-fourth mile west. Tho 
station is on land belonging to John Drennan about one-half mile north of a schoolhouse. It is marked according 
to note 7.1 The reference marks are a t  the following distances and directions from the station: 2.03 meters north, 
2.06 meters east, and 2.04 meters south, 2.17 meters wed. 

Ash Ridge (Brown County, Ohio, A. T. M., 1887).-On a rise of ground 3 miles south of South fincaatle, about 1 
mile north of the village of'Carlklo and one-fourth m i l e  northwest of a church, on land belonging to Dr. Evans, of George- 
town. The station is marked according to noto 7 excopt that the underground mark is a bottlo fillod with cement. 
The reference narks are at the following distances and directions from tho station: 1.84 moters north, 1.89 meters enat, 
1.83 meters south, and 1.81 motors west. The following azimuths are from the station: Rueaellville spire, 25' 42/; 
James hf. Parker's houso, 153O 00'; John Schwallies' houeo, 226' 06'; schoolhouse, 309' 33); and church mentioned 
above, 327' 10'. 

Minma (Mason County, Ohio, A. T. M., 1887).-About one-fourth mile north of tho crossroads where are located 
churches, stores, etc., which form the Village of Minerva, in a field belonging to George F. Winter directly acrose tho 
road from hfr. Wilson's house. The station is mnrkod nccording to note 7.' Tho reference marks are at the following. 
distances and directions from tho s t t i o n :  1.74 metors north, 1.86 meters enst, 1.77 meters aouth, 1.82 moters west. Tho 
following azimuths were read at t h e  station: Front gablo Christian Church (wood), 348' 59/; back gable hfothodist 
Church (brick), 352; 52/; back gable Catholic Church (wood), 355' 26'; front gable Bapti& Church (brick), 1' 54); east 
chimney Winter's house, 51' 53/; and front door Wilson's house, 286' 06'. 

Tate (Clermont County, Ohio, A. T. hf., 1887).-About I f  milos north of Saltair, a s m d l  crossroads hnmlet of three 
or four houses and a postoffice, one-half mile east of the Tat0 and hfunroe township line, in the fence lino forming the 
boundary betweon the land of J. Hibbeta on t h e  north and that  of Mr. Salt on the  south. The station is marked accord- 
ing to noto 7.1 The reference marks aro at the following distancee and diroctione from the station: 1.84 meters north, 
1.86 meters east, 1.83 moters south, and 1.83 meters west. The following azimuths and approximnto distances nre from 
the station: E. h z o r ' s  white wooden cottage, oast gable, one-half milo, 357' 55/; Salt's brick houee, west gable, ono- 
third mile, 3O 53/; John Tatman's house, onet gable, one-half mile, 69O 18/; J. Ebbet ' s  house chimney, one-fourth 
milo, 177' 23'. . 

Flaughm (Pendleton County, Ky., A. T. M., 1887).-About 1 mile west of Lonoxburg and three-fourth mile west 
of the county line, on the south side of the Lenoxburg and Falmouth turnpike in an apple orchnrd belonging to David 
Flaugher, about 50 meters south of hk house and jilst west of hie large tobacco barn. The station is marked according 
to note 7.1 The reference marks we at the followhg distances and directions from the station: 1.80 meters north, 1.85 
meters east, 1.84 moters south, and 1.83 meters west. The northwest cornor of Flaugher'e tobncco barn ie 9.37 meters 
from tho station and tho southwest corner is 15.68 meters distant. 

Shens (Konton County, Ky., A. T. M., 1887; 1889).-About 23 miles east of Independence and 1 mile west of the 
little hamlet of Staffordsburg in the dooryard near the houso of John A. Stevens oppoeito the forks i n  the roads leading 
emt to Staffordsburg, north to Covington, and west to Independence. Tho station is marked according to note 7.1 
Tho reference marh aro at the followhg distancos and azimuths from the station: 1.85 metors, 65' 35/; 1.83 meters, 
155O 35/; 1.82 meters, 245' 35/; and near the comer of the house, 11.17 meters, 335' 35/. Tho northwest cornor of tho 
chimney is 12.01 meters from the station in azimuth 327' and the northenet corner of the house is 15.8 meters in azi- 
muth 302'. 

Dry Ridge (Grant County, Ky., A. T. M., 1889).-About one-third m i l o  east of t he  r d w a y  station at Dry Ridge on 
the north side of tho turnpike to Knoxville. Thero is n bend in the  road about 150 meters west of the station and but  
for this bend the stntion would be in the middle of the road, that b, i t  is in the prolongntion of the strajght part of the 
road west of the bend. The station is marked according to note 7l and tho surface mark b surrounded b y  a block of 
concreto 2 foot deop and 16 inches in diameter. " h e  roference mks are a t  the following dietances and directions 
the station: 1.82 meters north, 1.82 metere e.ast, just north of the north road fence 15 meters south, and in the middle 
of path 10.45 meters west. There is a house about 150 meters north of the station. An elm tree marked with a blmo 
is in the hollow on tho north side of tho turnpike 89.2 motors from the station i n  a z h u t h  81' 14). 

Tannm (Boono County, Ky., A. T. hf., 1889).-About 13 miles from Roronce m d  one-half mile west of the toll- 
gate, on tho Burlington pike, on land belonging to N o h  ClOre, nearly south of his houso. The station is marked accord- 
ing to note 7.1 The referonce m n k s  aro at the  following distances and diroctione from the station: 1.84 meters north, 
1.84 meters east, 1.83 metere south, and 1.83 metore west. The cornor stone at the corner of Nonh Clare's and E. 
Tanner's lands is  18.5 meters from the station in azimuth 278' 52'. 

Stow (Switzorland County Ind., A. T. hf., 1890).-About 2 m i l o s  south of East Entorpriao, in the southeast cornor 
of NW. f sec. 9, T. 3 N., R. 2 h., on the west side of the pike betweon Enet Enterprieo and hfnrklnnd. Tho station ie 
011 ]md belonging to Uziel U. Stow, in the clenred fiold northeaat of his houso and just north of a clump of timber 
known 3s tho deer pnrk. It is 21.5 meters from the center of tho pike, 32 moters south of the south edge of an apple 
Orchnrd, and 27 meters northonst of a frog pond. The station is mnrkod according to noto 7.' The referenco marks ~0 

at the following distances and diroctione from the S t a t i m :  1.83 metore north, 1.83 metere east, 1.83 metors south, and 
1.83 meters west. 

Rcizin (Ripley County, Ind., A. T. M., 1889).-About 1 mile mt of Elrod and about 300 metors south of the road 
from Elrod to Dillsboro, on land belonging to  Joseph Beall about 12 meters cut of the line fonce between his land 
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and that of Reizin Johnson. The station ia marked according to note 7.1 The reference marks are a t  tho following 
distances and directicns from tho station: 1.82 metem north, 1.84 meters east, 1.82 meters eouth, and 11.9 meters west. 
The west reference mark is in the fenco line mentioned above. A lono hickory tree, marked with a blaze and a triangle 
of nails, ie 55.3 meters N. 24' 11' E. from the station. 

Culherfson (Switzerland County, Ind., A. T. hf., 1890).-About 11 miles by  road in a northerly direction from 
Vevay, in Pleasant Towmhip, in the northwest comer of SE. + wc. 33, T. 5 N., R. 12 E., on land belonging to James 
Culbertson. The atation L on the highest point of a pllsture on the opposite Bide of the piko from Culbertson's house, 
about 200 meters from the pike, and about 15 meters east of the center of I road running south from the pike. The 
station ia marked according to note 7.' The reference marks are at tho following d h n c c s  and directions from the 
station: 1.80 meters north, 1.87 meters east, 1.81 meters south, and 10.86 meters west. The weat reference mark is 
in the fence lino on the east aide of the road. 

Corrert (Ripley County, Ind., A. T. &I., 1890).-About one-half mile north of Correct PO& ofice, i n  J o h m n  Tom- 
ship, i n  the eouthwest comer of SE. + SE. + sec. 27, T. 7 N., R. 11 E., on the west side of the county road from Correct 
to Versailles. The station is nearly on the line between ~ectiona 27 and 34. I t  is marked according to noto 7.' 
The reference marks nre located aa follows: About 1 foot inside of the fence Line on tho meat aide of tho road 7.27 
meters east of the atation, on .the east sido of the road 19.85 meters east of the atation, in the fence line 9.21 meters 
south of the station, and about 1 foot imido of the fence on the west fide of the road 20.25 meters from the atation 
in azimuth 220' 43'. The north gable of Mr. Jackson's barn is 49.4 meters from the atation i n  azimuth 285' 50/, and 
a walnut tree is 82.3 meters from tho station i n  azimuth 172O 51'. 

Glasgow (Ripley County, Ind., A. T. M., 1890; 1906).--4bout I+ miles south of the town of O~good, on tho west 
aide of the continuation of the road to Aahman & Glasgom's quarries on land belonging to J q e r  S. Bilby, of the 
United States Coast and Geodetic Survey. The station is in  the SE. + SE. + sec. 28, T. 8 N., R. 11 E., 178.0 meters 
north and 23.7 meters west of the stone marking the southeatit comer of the section. The station ia marked according 
to note 7.' The reference marks are located aa follows: West side of road 30.63 meters from the Rtntion in azimuth 
2%' 4V, west aide of road 22.96 metem i n  azimuth 271' 37', east m(le of road 34.43 meters in azimuth 271' 37/, and 
west side of road 27.94 meters from the station i n  azimuth 308' 43'. Five tons of stones were used i n  anchoring the 
legs of tho tripod and scaffold. 

Green (Jennings County, Ind., G. A. F., 1890).-About 5 miles north of the town of Butlerville .and 2 milea south- 
west of the town of Zenm, i n  Columbia Tomship  near the northeatit comer of soc. 34, T. 8 N., R. 9 E., 282.G meters 
west and 18.6 m3tergsouth of the stone marking the northeast corner of tho section. The station is on land belonging to 
Samuel Rush a i d  is marked according to note 7,' except that there are only three reference marks. The reference 
marks are i n  the fence line on the aouth side of the road along the north side of the wction and are at following 
distnnces and azimuths from the dation: 21.13 meters 131', 13.08 meters 180' 30/, and 20.42 meters 233' 25'. 

Dolton north base (Ripley County, Ind., A. T. M., 1890).-About 1 milo east of IIolton, i n  Otter Creek Township, 
in  the southeast comer of sec. 2, T. 7 N., R. 10 E., on land belonging to Sam Cox, 28.9 meters south of the south rail 
of the Baltimore GE Ohio Southwestern Railroad track. The &tion L marked by  a cross and small drill hole in the 
top of a copper bo1 t set i n  the center of the top of a block of limestono 3 feet square and 23 feet thick made up of two 
parts, one 9 inches thick and the other 21 inches thick, cemented together. This block rests on a concrete founda- 
tion 4 feet square and 1 foot thick, with a hole 1 foot square at the center to give access to the underground mark, 
which consiab of a copper bolt in the top of a limeatone post G inches square and 2 feet long. The surfaco mark pro- 
jects about 6 inches above tho ground and has its upper edges beveled. It waa intended to mount a shaft on this 
monument, but  there ia no record of its having been done. Four reference marks, each consisting of a stone post G 
inches square and 2 feet long, with a copper bolt at tho center of tho top, are at the following distances and azimuths 
from the station: 15.0 meters 85' 54', 14.95 meters 175' 54', 15.00 m ~ t c r d 2 6 5 ~  54', and 15.01 meters 355' 54'. 

l7oZton south base (Ripley County, Ind.. A. T. If., 1890).--About 13 miles north of New Marion, i n  Center Township, 
in  the northwest comer of sec. 25, T. 7 N., R. 10 E., on land belonging to Mr. Elson. The station ia marked exactly 
the aame a~ Holton north base, described above. The reference n v k e  are at the following distance8 and azimuths 
from the atation: 13.02 meters 54' 37/, 16.67 meters 138' 34/, 15.73 meters 214' 39', 11.75 meters 30G' 56'. The aecond 
and third reference marks aro i n  the fence line on the south sido of the public road north of the station. 

Mud Lick (Jefferson County, Ind., A. T. M., lbW).-About 7 miles from Madison and one-half milo south of Mud 
Lick post office, in the southenst corner of NW. + sec. 26, T. 5 N., R. 10 E., on land belonging to William 11. Buckhannon. 
The station L on the west aide of the Michigan road, which is very nearly on the half-section line north and south of 
section 26, and ia just north of the county road to Lancaster, which is on tho half-section line e& and west of section 
26. The station ia marked according to note 7.' The reference marks aro a t  tho following distances and azimuths 
from the station: 32.7 meters 8' 08/, 44.16 meters 8' 08', 50.44 meters 278' 04/, and 57.82 meters 305' 00'. The east 
edge of the chimney on Buckhannon's houso is in azimuth 190' 15' from the station, tho east edge of tho chimney on 
Denney's h o w  is i n  azimuth 212' 38/, and tho east edge of the chimney on a house south of tho station is i n  azimuth 
355' 28'. 

Stout (Jefferaon County, Ind., G. A. F., 1890; 1914).-About 5 miles southwest of the town of Dupont, about tho 
aame distance northeast of the town of Park, and about 1 mile north of Neil8 Creek post ofice, on land belonging to Mr. 
Shawhan, a son-in-law of A. 0. Stout, who owned the land when the  station was established. The station is about 
one-third mile north of Shawhan's house, near the  northeast corner of sec. 25, T. 5 N., R. 8 E. Tho north line of this 
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section is also the county line between Jefferson and Jennings Counties. The station is marked according to note 7,' 
except that there are only three reference marks and they have the numbers 1 , 2 ,  and 3 cut in the tope. They are in 
the fence line west of tho station and are a t  the following distances and magnetic bearings from tho station: No. 1, 
12.48 meters S. 43' 12' W.; No. 2, 8.45 meters S. 86' 48/ W.; and No. 3, 14.00 meters N. 36' 41' W. The stone 
marking the northwwt corner of NE. + NE. f sec. 25 is 13.16 meters N. 39' 65' W. (mag.) from the station. 

n i p p  (Jennings County, Ind., G. A. F., 1890; 1914).-About 1 mile aouthwest of North Vernon, 100 meters south- 
east of the North Vernon-Seymour pike on land belonging to T h o r n  Noon, about 100 meters south of his house and 100 
metere ea& of an old barn. The station is about 10 meters south of the north line of sec. 4, T. 6 N., R. 8 E., and is 
marked according to note 8.' The reference marks are in tho fence lino north of the station a t  the following distances 
and azimuths from the station: 34.56 meters 110' 38/, and 29.93 meters 257' 08'. Other azimuths were read ne follows: 
Large concrete post a t  eastern end of a row of poets, about 100 meteradiata$, 98' 38'; William Day'shouee, about 150 
meters diatant, 127' 08'; Noon's house, 193' OS!. 

Hiller (Jennings County, Ind., G. A. F., 1889; 1914).-About 24 miles south of Bro-wn in a small clearing 
known as the "Old Ike Miller peach orchard," on top of a ridge about 1 mile enst of the main road from Brownstown, 
on land belonging to Miss Caroline Sanders. The atation ia in the SW. f SW. f NW. f sec. 25, T. 6 N., R. 4 E., about 
100 meters northwest of a amall cabin on the Sanders place. The etation i~ marked according to note 9.' When viriited 
in 1914 one reference mark waa found in good condition and another waa found with the top broken off 6 inches below 
the surface of the ground, but the third one could not be found. The broken mark is 11.67 meters S. 10' 62' E. (mag.) 
from the station, and the other is 11.73 meters N. 16' 20' W. (mag.) from the station. 

Weed Patch (Brown County, Ind., G. A. F., 1889).-0n Weed Patch Hill, claimed by some, though incorrectly, to be 
the highost point of land in the State, about 3 miles southmuthenst of Nashville. The station is in the northern part, 
of the SW. + SE. + SE. f eec. 32, T. 9 N., R. 3 E., in a peach orchard belonging to Rufus W. Reddick, just north of the 
road running enst and west acrow the top of the hill. The station is marked according to note 9.' The referenco marks 
are a t  the following distances and magnetic bearings from the station: 32.7 meters S. 37' 44' E.; near the corner of a log 
barn, 37.8 meters S. 14' OW W.; and near an apple tree, 15.0 meters N. 7' 02/ W. 

Fount& (Jackson County, Ind., G .  A. F., 1887).-About 24 miles from the town of Clear Springs, in the NN. f. 
eec. 24, T. G N., R. 2 E., on land belonging to Thomas Fountain, R short distance northwest of his house and barn. 
The station is in an open field near the edge of a beech woods. It is marked according to note 9.' The reference marks 
are at the edge of the woods a t  the following distances and magnetic bearings from the station: 26.88 meters S. 62' 36' W., 
22.89 meters h'. 65' 04/ W., and 19.00 meters N. 16'41' E. A lone beech tree 6.7 meters southeaat of the Gret reference 
mark b a s  S. 48' 16' W. (mag.) from the Atation. 

Rari.&n (Lawrence County, Ind., G .  A. F., 1887).-About 3 miles irom Mitchell on the top of a hill on the farm of 
S. R. Rnriden, about onb-fourth mile weat of his house. Tho hill is wooded except near the etation. The station is in 
the northwest corner of sec. 27, T. 4 N., R. 1 W., and b marked according to Roto 9.' The reference marks are a t  the 
following distances and magnetic bearings from tho station: 6.73 meters N. 0°43/ W., 9.14 meters S. 89' 23/ E., and 8.26 
meters N. 86' 56' W. Threo trees marked with spikes are a t  the following distances and magnetic bearings from the 
station: Oak, 14.5 meters N. 45' 43/ E.; poplar, 15.7 meters S. 26' 35' E.; and oak with broken top, 20.6 meters 
S. 68' 04' W. 

Leonard (Monroo County, Ind., G. A. F., 1887).-About 7 miles southwest of Bloomington, on the crest of a hill 
on the south side of the Stamford road, in the NE. + KW. .) sec. 26, T. 8 N., R. 2 W. Tho station is on the north edge 
of a yourig orchard belon,ging to Thomaa Ragan just north of hie house. It is marked according to note 9.' The reference 
marks are at the following distances and magnetic bearings from the station: 21.43 meters h'. 63' 30' W., 17.10 meters 
north, and 33.18 meters N. 78: 13'E. Tho first and third marks are in the fence line on the south side of the Stamford 
road, and the second mark is near the fence line on the north eido of the road. There a stump just south of the first 
reference mark. 

Beard (Lawrenco County, Ind., G. A. F., 1887).-About 7 miles from Harrodaburg and 23 miles from Springville, 
0n.a hill near the center of a cultivated field owned by J. T. Beard. The station i s  in Perry Township in the SE. + 
set. 10, T. 6 N . ,  R. 2 W. It is marked according to note 9.' Tho reference marks nre at the following distances and 
magnetic bearings from the station: 37.98 meters N. 17' 00' E., 51.17 meters S. 42' 26' E., and 71.14 meters S. 6 6 O  
28) W. A largo oak is 
near tho section line just east of the mulberry treo. 

Calvary (Greene County, Ind., G .  A. F,, 1886).-1n the extreme northwest corner of Center Townahip about 10 
miles east of Worthington and about the eame distance northeast of Bloomhld in the NE. f NE. t sec. 2, T. 7 N., R. 4 W., 
on tho highest point of a high hill on land owned by Weitley Gnaton who lives about one-fourth milo northeast of the 
station. The station is marked according to note 9.' The referonco mnrks are near tho fenco line on the north aide of 
the road south of the station and nro at the following distances and magnetic bearings from the station: On tho line 
between sectiona 1 and 2, 209.5 meters S. 62' 18/ E.; in range with B largo tree on the oppoeito aide of the road, 107.7 
meters S. 1' 20' E.;  and 143.3 meters S. 30' 30' W. 

&born (Martin County, Ind., G .  A I". , 1886).-About 4 miles south and 1 milo eaat of Scotland, i n  tho northwest 
corner of the SW. t NE. f sec. 20, T. 5 N. ,  R. 4 W., on top of a hill on land owned by James Osborn. Thoro is a road 

' which makes a right-angled bend to the north a short distanco southwest of the station and another right-angled bend 

The second reference mark is in line with a mulborry treo nbout 125 meters from tho station. 
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to the east just northwest of the station. The home of H. T. Sumerville is on tho west side of the north-and-south 
section of thia road about 100 meters west of the station. The station is marked according to note 9.' Tho reference 
marks aro a t  tho following distances and magnetic bearings from the &ation: Near the fence east of the station, 30.6 
meters N. 70° 30' E.; near the comer of the field where the two fence linea intersect, 56.2 meters S. 43' 45' E.; and 
near the fence line west of the station, 65.4 meters S. 23' 30' W. 

Siwon (Sullivan County, Ind., G. A. F., 1885).-About 2 milos from Pleasantville just south of the road to Carlisle 
and south of a small dwelling house occupied by James L. Anderson which is on tho north side of the road. The station 
is in Jefferson Townahip in the SW. + NE. f aec. 10, T. 6 N., R. 8 W., on land belonging to hir. Simon, an old mun 
living about three-fourths mile north of the station. The station is marked according to noto 9.' Tho reference marks 
are a t  the following diatanca and magnetic bearings from the station: I n  the fence comer where the fenco wcat of the 
station j o b  the road fence, 67.5 meters N..7G0 OW W.; i n  the yard of Anderson's house, 52.7 meters N. 15O 06'W.; and 
on the imide of the fence along the south side of the road, 61.8 meters N. 52' 51' E. The second referenco post i a  in 
Line between the southeast comer of the house and the well, 4.85 meters from tho house and 2.59 meters from the well. 

Wt;ght (Greene County, Ind., G .  A. P., 1886).-1n Wright Township near the center of sec. 21, T. 8 N., R. 7 W., 
on land owned by  W. H. Smith whoso house and barns are about 150 metera in a northwesterly direction from the 
&ation. The station is on the crest of the highest ground in the neighborhood and is marked according to note 9.1 
The reference marks are near the fence along tho west side of tho road e a t  of the station a t  tho following d b c w  and 
magnetic bearing from the station: Justsouthof the driveway to Smith's house, 98.7 meters N. 47' 3W E.; 77.7 metore 
N. 88' 30' E.; and near tho southeast comer of the quarter section, 137.6 meters S. 38" 30' E. 

Summit (&ox County, Ind., G. A. F., 1884).-About 24 miles from Bruceville on the northwest aide of the road 
from that place opposite the point where the road to Bicknell branches to the southeast. The atation is in Washington 
Township in plat 122 near the southern end of a Iarge field owned by Peter Fox who lives mu theast of the station OR the 
southwest aide of tho Bicknell road. There ia a schoolhouse at the junction of the two roads and ita northwest comer 
ia 91.4 meters S. 68' 30' E. from the station. Tho station is marked according to note 9.' The reference marks are just 
inside the fence line on the north aide of the Bruceville road a t  the following distances and' magnetic bearings from 
the station: 79.74 meters S. G8' 30' E., 49.28 meters S. 12' 52' E., and 52.8 metors S. 42' W. There L a lono black 
walnut tree 27.4 meters If. 85' W. of the station and a similar tree on A. Green's land 71.6 meters N 70" E. The north- 
weat comer of a house in ruins on the opposite aide of the road is 83.8 meters S. 47" W. from tho station. 

Metom College (Sullivan County, Ind., G. A. F., 1885).-The center of the q i r o  on the cupola of Merom ColIege. 
The station was marked on tho inside of the cupola by a crom and a copper tack in tho top of the center post of the 
spiral stairway leading from tho attic to the cupoIa. 

Honey Creek (Crawford County, I l l ,  G .  A. F., 1884).-In Honey Creek Township in an open field belonging to 
J. W. Love in the southwest comer of NE. 4 NW. 4 NE. 4 sec. 35, T. G N., R. 12 W. Tho atation L 157.6 metera south 
of the fenco along the south aide of the section-line road and ia marked according to note 2.' Three reference posts are 
located tu follows: I n  the fence line 157.6 metera north, 214.2 meters weat, and 264.7 meters N. 54O 15' W. The north- 
east corner of the section mentioped above is 616.0 meters dietant N. 74' 10' E. 

Belle Air (Clark County, Ill,, G. A. F., 1884).-This station ~ a a  establiahed by the United States Engineers in 1879. 
It is in Orange Township in section 32, T 9 ,N, R. 13 W., 23.5 meters north of the fence on the south side of tho aection- 
line road dividing Clark and Crawford Counties, and 66.9 meters N. 53' 17' E. from tho northeast comer of a h o w  
belonging to Isaac Hart. The station is marked according to noto 4.' Three stone reference posts with the letters U. S. 
inscribed in the tops are located as follows: In  the fence line on the south side of tho road, 41.4 meters S. 38' 7' W.; 
in the aamo fence lino 56.6 meters S. 58' 8' E.; and in the fonco line on tho north aide of tho road, 17.8 meters S. 49' 
50' E. The section corner between sectiona 4 and 5 is 559 meters S. 86' 28' W. 

aunt City (Jasper County, Ill., G. A. F., 1884).-Thk station was ecstablished in 1879 by the United States Engi- 
neers. It is in Grandville Township, in the NE. t NW. t sec. 7, T. 7 N., R. 14 W., about 10 miles northeaat of Nowton 
and three-fourths mile northeast of Hunt City, a small ststion on the Danville, Olney and Ohio River Railroad. The 
station is marked according to note 4.' Three stone reference posh are located aa follows: One on the ea& side of the 
section-line road west of the station, 678.88 meters S. 85" 32' W., and two on the south side of tho section-line road north 
of the station, one distant 334.71 meters N. 33" 52' E., and the other distant 282.62 meters N. 9' 54'W. The northwest 
corner of the section mentioned above is 749.0 meters N. 66' 4G' W. 

C l a r m n t  (Richland County, Ill., G. A. F., 1884).-Thk Btstioh waa eatabliahed in 1879 by the United S t a h  
Engineers. It is in German Township, in sec. 29, T. 4 N., R. 14 W., on land belonging to tho Brinkley heirs, about 3 
miles in a northwesterly direction from the town of Cluremont. Three 
stone reference poets are located aa follows: 23.1 meters N. 67' 33' W., 7.8 meters N. 0' 39' 'A'., and 24.6 meters N. 71' 
45/ E, The northwest corner of the section mentioned abovo b 847 meters N. GO" 03' We from the station. 

Oblong (Crawford County, Ill., U. S. E., 1879).-Thia station was established by the United Statm Engineem. It 
b in Oblong T o m h i p ,  i n  the SE. .) SE. + wc. 32, T. 7N., R. 13 W., and ia marked according to  note 4.1 Three stone 
reference posta are along the east aide of the road west of the station a t  the following distances and bearings from the 
dation: 125.7 meters S. 44' 15' W., 90.0 meters S. 78' 32' W., and 97.7 meters N. 65' 13'W. A land-survey stono is on 
tho south line of section 32, one-fourth milo west of tho southeast comer of the section, 131 motera S. 46' 23' W. from 
the station. The ooutheast corner of section 32 ia 325.6 meters S. 73" 42' E. from the station. 

Tho station is marked according to note 4.1 
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Buffalo Mound (Jasper County, Ill., U. S. E., 1879).-This station was established b y  the United States Engi- 
neers. It isin Fox Townahip, on a hill known as Buffalo Mound, about 23 milcs southweet of tho village of St. Marie, 
in section 1 near the line between sections 1 and 2, T. 5 N., R. 10 E. The station is marked according to note 4.' 
Three stone reference posts &re on the west sido of the section-line road west of tho station at the following distances 
and bearings from the station: 44.4 meters S. 40' 46' W., 28.9 meters Ii. 87' 19' W., and 45.3 meters N. 38' 54' 15'. The 
corner of sections 1,2,11,  and 12 966 meters S. 1' 29' W. from tho station. 

Xeewton (Jasper County, Ill., P. w. P., 1883).-In Smallwood Township, about 43 miles south of the town of New- 
ton, in the northwest corner of the SE. * SW. * sec. 25, T. 6 N., R. 9 E. Tho station is marked according to note 2' 
except that the marble post is encased in the foundation of a brick pier wliich extends about 3 feet above the ground 
and is capped with a marble slab 2 inches thick and 163 inches square, with a small drill hole at the center directly 
above the crow on the post. The pier b liollow above tho top of the post and has openings i n  tho mdo to allow accew 
to the  station mark on tho post. The reference posts are i n  rango directly west of the station a t  distances of 67.48 
meters and 459.88 meters, respectively. Another brick pier, used for latitudework, similar to the one described above, 
is 15 meters duo west of the station. Tho following azimuths and distances are from the station: Southwest corner of 
eection 25, 607.4 meters, 50' 59'; McMurray'e house chimney, about one-tllird mile, 125' 34'; schoolhouse chimney, 
about two-fifths mile, 133' 39'; Weaver's house chimney, about three-fourths mile, 157' 27'; I .  Wilson's house east 
lightning rod, about one-half mile, 9' 13'. 

Denver (Richland County, Ill., G .  A. F., 1883).-This station was establiahed in  1879 by the United States Engi- 
neers. It is in Denver Township, about 54 milea north of the town of Noble in the NW. * NE. f sec. 21, T. 4 N., R. 9 
E., on the castern edge of a timber lot belonging to Ur. Rinkade, whoso homo is a little more than one-fourth mile east 
of the station. The station is marked according to  noto 4.' Three stone reference posts are at the following die- 
tances nnd benringe from the station: On tho north &de of the road north of tho atation, 344.92 meters N. 15' 27' E.; 
on the enst side of the  road east of the station, 578.78 meters N. G 9 O  35/ E.; and on tho west side of tho road east of 
the station, 568.15 moters S. 70' 01' E. The corner of sectiom 15, 16, 21, and 22 is 628.32 meters N. 58' 52' E. from 
the station. 

Onion Hill (Richland County, Ill., U. S. E., 1879).-Thia station was established by  the United States Engi- 
neers. It is on Onion Hill, in Denver Townahip, about 5 miles southwest of the town of West Liberty, in the NE. + 
sec. 2, T. 4 N., R. 9 E. The station ie marked according to noto 4.' Three stone reference posts are located BB follows: 
On the south aide of the road north of the station, 205.68 meters N. 33' 02' E.; on the north sido of the  same road, 181.04 
meters N. 25' 31/ W.; and on the west side of the road west of the atation, 354.02 meters N. 84' 35'W. The northeast 
comer of section 2 is 502.7 meters N. 69' 25' E. from the station. 

Olney west base (Jasper County, Ill., u. s. E., 1879).-Thie station was established by  the United States C ' n  g' ineers. 
It is in  Pox Township, in the NW. f NE. 4 sec. 21, T. 5 N., R. 10 E. Tho stationis marked by n stone post mrrounded 
b y  a bed of brickwork 3 feet square, 4 feet below the surface of the ground. Two other stones similnr to tho station 
mark but without the brickwork are 4 feet below the ground, one 8.02 meters north of t h o  station and the other 8.06 
meters south. Three stono reference posts aro locnted as follows: Two on tho south side of the road north of the 
station, one 246.7 metors N .  2' 45' W., and tho other 356.0 meters N. 45' 32' E., and the third 302.0 meters S. 61' 
OW E. An oak post used for a latitude pier in 1880 is 16.19 motere S. 88' 36' E. The northoast corner of section 21 
is about 727 meters N. G 7 O  19' E. from the station. 

Olney check base (Richland County, Ill., U. S. E., 1879).-This station was establiehed by  the United States 
Engineers. It is i n  Preaton Township, in eec. 6, T. 4 N., R. 11 E., 20.1 meters S. 53' 10' E. from the southcast corner 
of the  Gorman Reformed Church. The station is marked according to noto 4.' Threo stone reference posts are located 
as follows: On the south side of the road south of the station, 22.6 motera S. 12' 12' W.; a t  tho northenst comer of tho 
cemetery just west of the station, 73 meters N. 3' 35/ W.; on tho north Bide of the above road, 53.5 meters S. 80° 21' E. 
The quarter-section stone on the west line of section 6 ie 943.9 meters N. 31° 44' W. from tho ststion. 

Olney east base (Jasper County, Iu., U. S. E., 1879).-This atation was ostabliahod by tho United States Engineers. 
It is in St. Marie Township, about 32 miles east and one-half mile north of tho town of West Liberty, in  BCC. 19, T. 5 N., 
R. 11 E. The station is marked b y  a bnes bolt set in a drill hole in the  top of a stone post 23 feet below the surface 
of the ground. The post is surrounded b y  a bed of brickwork. Two other stone posts are 24 feet below the grolind, 
one 7.91 motam north and tho other 8.04 meters south. Threo stone roferenco postfj are located as follows: 3.61 meters 
N. 40' 49/ E., 322 metors S. 58' 02' E., and 208 motera S. 35' 50' W. The northwost corner of section 19 is about 
1,054 meters N. 7 7 O  12/ W. from tho station. 

Olnq middle base (Jasper County, Ill., U. S. E., 1879).-This station was established by  the United States Engi- 
neers. It is in Fox Township, near the middle of the O l n e y b w ,  in  the NW. f sec. 23, T. 5 N., R. 10 E., about 1.1 
miles east and 0.5 mile north of the town of West Liberty. Tho station is marked b y  a stone post 23 feet below the 
eurfaco of the ground. The northeast corner of section 23 is about 712 meters K. GGo 18/ E. from tho station. 

Island Creek (Jasper County, Ill., G. A. F., 1883).-1n Grovo T o m h i p  near the  southwest cornor of SW. 1 sec. 28, 
T. 8 N., R. 8 E., 2+ milbs east and 4 miles south of the town of hfontrose, on cultivated Inad belonging to tho Caldwell 
a t e .  The statiop is marked according to note 2.' One reference mark is just imido tho liedgo which bounds t h e  road 
and section to the westward, distant 11.11 motors, and the other is just inaide tho road fonce to tho so~thward,  d i sbnt  
37.4 meters. Tho southwost corner of soction 28 is 58.4 motcre distant in azimuth 22' 12' and tho west chimney of 

' 
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Caldwell's house, which is nearly acroea the road from the station, is in azimuth 146' 56'. The Catholic Church is just 
acroea the road south of the station, and the crom on the church is in  azimuth 355' 18'. 

Lucas (E5ngham County, Ill., G. A. F., 1883).-In Lucas Township, 8 miles south and 23 miles weat of the town of 
Deiterich, in the NW. f SE. f NW. f wc. 28, T. G N., R. 7 E., on cultivated land, slightly elevated, belonging to Louis 
Joergem. The etation is marked according to note 2.' Broken crockery and glass were mixed with the soil about the 
station mark. One reference mark is in the fence line an the muth Bide of the road north of the station 495.95 meters 
distant in azimuth 180' W, and the other i~ in the fence line on tho ea& Bide of the road west of the station 492.9 
meters distant in azimuth 90' 00'. The corners of section 28 are at the following distances and azimuths from the sta- 
tion: Southwest comer, 1,302.8 meters 22' 32'; northwest corner, 715.3 meters 135' 14'; northeast comer, 1,221.2 
meters 247' 35'; and southeast comer 1,629.5 meters 315' 16'. 

Parkereburg (Richland County, Ill., U. S. L. S., 1879).-About 11 miles south of Olney on a riee of ground about 
80 feet above the general level. Near the northeast corner of fractional section 30, T. 2 N., R. 11 E. The station is 
marked b y  two stone p&, one at the Burface and the other directly below it. There are four stone reference posts 
a t thefol lowingdhncesand directiona from the station: 48.7 meters S. 69' 54'E., 74.0 meters N. 08' 27'W., 44.7 
meters N. 83' 22' E., and 93.0 meters N. 28' 40' E. Tho first two are on the south Bide of the road north of the 
station, and the third on the north Bide of the same road. The northwest comer of section 30 is 848.5 meters N. 55' 
40' W. from the etation. Parkeraburg latitude Btation is 34.68 meters N. 87' 44' W. from the station. 

HoZtzhausen (Clay County, Ill., G. A. F., 1883).-About 5 milea by  road eaat-eoutheast of Farina, in Oakalooaa 
Townehip in the NE. f NW. f SW. f sec. 7, T. 4 N . ,  R. 5 E., on a prominent hill in a pasture owned by William Holtz- 
hausen and about 930 meters north-northeast from his house. The station is probably marked according to note 2.' 
The corners of section 7 are at the following distances and azimuthe from the station: Southwest comer, 408.1 meters 
21' 12'; northwest comer, 1255.25 meters 174' 24'; northeast comer, 2013.84 meters 232' 28'; and the southeast comer 
1627.95 meters 284' 12'. Other distancea and azimuths were measured aa follows: Large black oak, 218.0 meters 64' 
48'; large elm tree, 151.8 meters 85' 33/; north chimney of C. Moor's house, about one-half mile 254O 64'; and east chimney 
of Holtzhausen's house, about 930 meters 30' 45'. 

Mound (Effingham County, Ill., G. A. F., 1883).-In Mound Township, 1 mile west and three-fourths mile north 
of the village of Altamount, very nearly in the center of the SW. + KE. f sec. 8, T. 7 N., R. 4 E.,  on a hill i n  cultivated 
land belonging to John Ehlers. The station is marked according to note 2,' except that  there is only one reference 
mark. Broken crockery was mixed with the earth around the station mark. The reference post is in the fence line 
north of Ehlers's house in  range with the w a t  end of the house and the station 602.23 meters from the station in 
azimuth 179' 30'. The cornera of section 8 are a t  the following distances and azimuths from tho station: Southwest 
corner, 1468.48 meters 43' 38'; northweat corner, llG0.38 meters 129' 42'; northeast comer, 891.64 meters 224' 55'; and 
the southeast corner, 1194.51 meters 328' 14'. The southwest corner of Ehlers's house is 494.5 meters from the station 
in azimuth 179' 3V and Bucholtz's barn is in azimuth 257' 32'. 

Sturgess (Fayette County, Ill., G. A. F., 1883).-About 1 mile south of the town of Vandalia, near the southeast 
comer of the SW. f NW. t sec. 21, T. 6 N., R. 1 E., on a hill i n  cultivated land about 30 meters north by  east from the 
northwest comer of Col. Sturgess's house. The station is marked according to  note 2 except there are three refer- 
ence marks instead of two. One reference g a r k  is near the northwest corner of the houee 29.37 metem from the station, 
another one is in this same direction at a distance of 15.62 meters, and the third is in a direction perpendicular to the 
above direction east b y  south from the station at a distance of 14.43 meters. 

Hartlin (Marion County, Ill., G. A. F., 1882).-About three-fourths mile south and 1 mile w a t  of the town of 
Alma, in the SW. f SE. f sec. 12, T. 3 N., R. 2 E., 12 meten north of the  section h e ,  on a hill in cultivated land 
known aa the old Hartlin p h c e  but  owned in  1882 by T. W. Purcell. The station is 32 meters north of the barn and 72 
meters east-northeast from the front door of the house both of which buildings are across the road from the station. 
The station is marked according to note 3 1 except there are three reference marks instend of two at the following die- 
tances from the station: 15.2 meters east, 15.2 meters west, and 20.9 meters Routh. 

Burding (Clinton County, Ill., G. A. F., 1882).-About 14 miles east of the town of Carlyle, in the SE. f SW. f 
sec. 17, T. 2 N., R. 2 W., on Bording Hill, in  the middle of a cultivated field owned by  Mm. Corcoran whose house is 
just south of the station. One 
reference mark is just east of the house, 216.88 meters south by  east from the station and the other is near the road 
fence, southeast of the house, 248.77 meters from the station and i n  range with the  firat reference mark and the station. 

Hoik (Bond County, Ill., G. A. E'., 1882).-On the north side of tho town of Greenville, in the SE. + NE. + see. 
10, T. 5 N., R. 3 W., on the top of a high hill, in  the yard northeast of the dwelling house of C. Uoile. The station 
is marked according to note 2 1 except there are no reference posts. The following distances and azimuths were meas- 
ured: Southeast corner of IIoile's house, 25.71 meters 27' 00'; northeast corner of Hoile's house, 25.69 metere, 44' 
55'; oak tree, 13.00 meters 44' 55'; oak tree, 9.11 meten 79' 05'; cherry tree, 8.50 meters 162' 36/; elm tree, 4.91 
meters, 285' 33'; elm tree, 12.54 meters 298' 16'; oak tree, 14.00 metere 342' 35'; and hickory tree, 14.08 meters 8' 27'. 

Geofrey (Clinton County, Ill., G. A. I?., 1881).-In Santa 1% Township, near the center of the NE. f NE. f sec. 
8, T. 1 N., R. 3 W. The station is marked according to note 2.l One reference mark is near the fence line on the 
south side of the road north of the station, just west of the road leading to Mr. Geoffrey's house, 223.8 meters m a t  of the 
stone at the northeast corner of eection 8 and 144.5 meters from the station in  azimuth 179' 27'. Tho other reference 

The station is about 200 meters north of the road and is marked according to note 2.' 
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mark is in the fence line on the west side of the road east of the station, 148.3 meters south of the stone at the north- 
east corner of section 8 and 217.8 meten from the Rtation in azimuth 2G9' 07'. 

Parkinson (Madison County, Ill., G .  A. F., 1881).-About l a  miles wevt by south from the town of nighland, nenr 
the middle of the NE. f sec. 12, T. 3 N., R. 6 W., on land owned by A. J. Parkinson and a short distance east of his 
howe and barns. The station is near the southeast comer of an apple orchard on the north side of a plnnk fence and 
about 14 feet west of an Osage omnge hedge. I t  is marked according to  note 2.' Each of the two reference marks is 
about 1 foot west of the hedge, one 5.70 meters northeast of the station and tho other the same distance southeast. A 
rock used as a eurveyor's mark is 1.07 meters north of the latter and 5.02 meters from the station. 

Berger (St. Clair County, Ill., G. A. I?., 18Sl).-In Summerfield Townalfip, about 1 mile north of the village of 
Summefield and about 3 miles east and one-half mile north of the village of Lebanon, near the northwest comer of the 
'NE. f NW. f NW. f sec. 22, T. 2 N., R. 6 W., on land owned by Dr. A. Berger. The  station is marked according tonote 
2.1 The two reference marks are on the north boundary of section 22 as ncar aa could be determined, one in range 
with the east row of trees in Dr. Berger's orchard, 82.6 meters from theatation, in azimuth14G' 26', and the other 124.5 
meters from the station, in azimuth 236' 59'. Other azimuths mere observed as followR: Tree a t  southwest corner of 
Dr. Berger'sorchard, 12O 38'; cherry tree a t  east end of eighthrow from north end of orchard, 49.6 meters from thestation, 
72' 26'; south chimney of J. Whittaker's house, 241' 13'; and southwest comer of Whittaker's land, 244' 37'. 

firkey Hill (St, Clair County, Ill., G .  A. F., 1880).-Near the middle of tEe south line of the NJV. aec. 5, T. 
1 S., R. 7 W., in an orchard belonging to Mack Champion (negro) and about 75 meters west of llis houae. The station 
is on the top of a e mall cultivated hill near the north cnd of the third row of trees counting from the east side of the 
orclurd and is marked according to note 2. One reference mark is nenr the foot of a walnut tree in the southwest corner 
of an adjoining field 40.50 meters N. 84' 30' E. from the station. The other reference mark is near a pear tree 10.75 
meters N. 28' OW W. from tho station. 

C l a r b  Mound (St. Clair County, Ill., R. E. IF., 1871; 1880).-0n the bluffa overlooking the American Bottom, 
three-fourthe mile south of French Village, nenr the middlo of the south line of the hTW. f sec. 35, T. 2 I?., R. 9 W., 
on land belonging in 1880 to William Clark. Tlic etation is on the top of a prominent mound known locally w Clarks 
Mound, a short distance northwest of hir. Ogles's house,and is markedaccoding to note2,l exceptthat the underground 
mark is a bottle. One referenco mark is 15.24 meters (inclined distance) from the station in azimuth 21° 54/, and the 
other is 15.24 meters (inclined distance) in azimuth 278' 34'. T h e  trees, each marked with n triangular blaze, are 
a t  tlie following distances and magnetic bearings from the station: Hickory, 19.6 meters, N. 41' 30' E.; white oak, 
12.0 meten, S. 57' 30' E.; and hickory, 28.1 metas, S. 51' 30' E. 

Sugar LoufMound(Madison County, Ill., R. E. IC., 1871; 1880).-About 3 milee northwest of Collinsville near die 
middle of the north line of the NE. f sec. 20, T. 3 N., R.  8 W., on land belonging in 1880 b Conrad JVitte, whose hoiee 
is east of the station. The station is on the north side of the top of a very prominent mound, known locally w Sugarloaf 
Mound, which ia on the edge of the bluff overlooking the American Bottom and about 150 or 200 feet above tJie general 
level to the westward and 50 feet above tllst to the eastward. The station is marked according to note 2,' except 
there are no reference marks. A small private cemetery is just south of the station. 

Insane Asylum (St. Louie County, Mo., R. E. H., 1871).--This asylum, known also a~ the County Lunatic Asylum, 
is situated on the county farm, which forms part of a larger tract of land known as Gratiot League Square. It i~ about 
5 miles in a southwesterly direction from the courthouse a t  St. Louie and about 150 meters south of the Arsenal Strect 
road a t  a point about one-half mile westerly from ita interaection with the Kings Highway. The station is the finial 
of the cupola of the building. 

American Bottom upper base (MadiRon County, IlI.,'C. E. B., 1872).-0n the wcst slope of the Illinois bluffs on 
the east mdo ot the America? Bottom about one-fourth mile north of the Collhsville road and just east of the rond 
along the foot of the bluffs on land belonging to A. Sumner. T'he station is marked a t  the aurface by a cros in a copper 
bolt set in the top of a limestone post 12 by 14 inches and 40 inches long and underground by the apex of an earthenmre 
pyramid 4 feet beIow the eurface. Two limestone reference posts 5 inches square and 30 inchea long are a t  the following 
distances and azimuths from the station: 7.3 metem, 204' 40' (in prolongation of bate); and 7.3 meters, 2%' 40' (right 
angles to base line). 

Ama'can Bottom lower base (St. Chh County, Ill., C. H. B., 1872).-0n the west slope of the Illinois bluffs on the 
east side of the American Bottom about 1 mile north of the Belleville Rock road and about one-fourth mile north of a 
small settlement called h n c h  Village. Tho station is on land belonging to Frances Simoin, 4 m e h  from tho fence 
along tlie west side of the road, which extends north and south along the foot of the bluffs. The station is marked 
the eame a American Bottom upper base described above, and the post containing the surface mark ia inscribed on 
three sides as follows: U. S. C. S., 1872, BASE. One refekence stone 12.0 meters fmm the station in azimuth 24' 38' 
(prolongation of base) and the other 19.2 meters in azimuth 294O 38' (perpendicular to direction of base). 

Dreyer (St. Clair County, Ill., R. E. H., 1871; 1880).-On the bluffs about 6 miles northwest of the town of Center- 
ville and about 14 milos a little west of south of Falling Springe in the southern pait of BOC. 27, T. 1 N., R. 10 W. 
The station is about 17 metera nortll of the Carondolet road near wliere it strikes tlie bluffs, in a field belonging to 
fieidrick Dreyer, about 370 meters west by north from his house. The station is marked according to noto 2,' except 
that the surface mark is a spike in the top of a cedar post projecting about 4 inches above the ground and that the 
top of the second reference poet is inscribed with the letters U. S. C. & G .  S. Throe referenco posts are in the fence 
line on the north side of the' 'road a t  the following distances and azimuths from the station: 23.33 meters, 325' 59'; 
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19.G4 meters, 11' 08'; and 32.90 meters, 56' 17'. The second or center reference post (described above) is 368.8 meters 
from the northwwt corner of Dreyer's corn liouae. 

&wmu (St. Louis County, Mo., C. H. B., 1872).-The flagstaff on the cupola of the residence of Jefferson Clark 
about 7 miles from St. Louis and one-half mile north of the Natural Bridge road. 

Kleinschjnidt (St. Louis County, Mo., R. E. H., 1871).-In T. 44 N., R. 6 E., on an eminence known as Terrills 
Hill in the southwest part of the commons of Carondolet, south of the River des Peres, on a lot belonging to Henry 
Kleinschmidt a t  the northeaat comer of the intersection of Lemar Ferry and Sappington Barrxks roads. Tho station 
is marked according to note 5.' Two cedar reference stubs 12.5 meters apart are near the fence lino on the north side 
of the Sappington Barracks road, one 12.6 meters due south of the station and 40.2 meters from the east corner of the lot 
and the other 11.5 meters we& of the atation and 68.7 meters from the west corner of the  lot. The rock foundation a t  
the southeast comer of Kleinschmidt's house is 45.4 meters northwest of the station and the rock foundation a t  the 
northeast corner of Bauer's house south of the Sappington Barracks road is 50.4 meters southwest. 

Morgan (St. Louis County, bfo., R. E. H., 1871).-About 11 miles in a northwesterly direction from St. Louis i n  
the NE. + sec. 1, T. 45 N., R. 5 E., on the highest point of the tract of land lying southwest of the intersection of Olive 
Street and Warson road. The station is marked according to note 5.' 

Patterson (Jefferson County, Afo., R. E. Il., 1873).-About 7 miles i n  a southweaterly direction from the town of 
Fenton, one-fourth milo west of the Hillsborough road and just north of the Old State road, i n  an open field belonging 
to a hfr. Patterson. The station is marked according to note 5.' 

Kessler (St. Lo& County, Mo., R. E. H., 1871).-In T. 45 N., R. 4 E., on land belonging to Louis Kewler, on a 
summit covered with timber juat northwest of the intersection of Smith and Kehr's mill roads. The station is  quite 
near the Kehr mill road just west of an angle in the road and ia marked according to note 5.' The house of Henry 
Pope is on the south aide of the Smith road south by  ea& from the station. 

Tavern Rock (Franklin County, Mo., C. II. B., 1873).--0n the south bank of the Missouri River about 1 mile west 
of the St. Louis County line, on the top of a small hill 141 metera west b y  eouth from the northwest comer of Mr. Godair's 
house. The station is marked according to note 1.' 

Lynch (Jefferson County, Mo., C. H. B., 1873).-About 33 miles from the town of C a t a w h  and one-half mile north- 
northeast from a stone Catholic Church known locally aa the Rock Church on a high hill nearly ea& of hIr. Lynch's 
house. The station is juat east of a winding road or lane which passes over the top of the hill and is marked according 
to note 1.' 

I;TaZkck (Franklin County, Mo., C. H. B., 1873).-About 73 miles west of Grays Summit on the north side of the 
State or Manchester road directly opposite-hfr. Breitenbwh's store vihich is also the Halleck post office. The station 
is 2 meters north of the fence on the north aide of the road and is marked according to note 1.' The northerrst' corner 
of the store is 20.91 meters from the station and the northweat corner, 20.45 meters. 

Dieckhwr (St. Charles County, Mo., C. IT. B., 1873).-1n Fenme Oaage Township about 6 miles northeast of the town 
of Washington and 2 miles north of the Miesouri River on the top of a hill a short distance northeast of the house of 
Mr. Dieckhaus and on the  opposite side of tho road. The station is  marked according to note 1.1 

Peters ( h n k l i n  County, Mo., C. I€. B., 1874).-In the weatern part of Union Township about 4 miles west cf the 
courthouse and 3 milee west of Mann's store, on the top of a cultivated hill on the farm of Henry Peters on the  opposite 
side of the road and about 400 meters south of his house. An oak tree 
marked with a triangular blaze is beyond the fence 53 meters southeast of the station and a lane leading to a spring is 
about 114 meters (paced) south. 

Em& Kmb (Franklin County, Afo., C. H. B., 1874).-In 'sec. 3, T. 44 N., R. 2 W., about 1) miles from the town of 
Mowport on a mound known as Enoche Knob the property of Mr. Sellmeyer and just west of his cultivated lands. The 
station is about 80 meters west of the fence on the eaat side of the road east of the mound and is marked according 
to note 1.' 

Berger (Franklin County, Mo., C. H. B., 1874; 1907).-About 4 miles west b y  south from the town of New Haven, 
i n  the SW. 4 see. 32, T. 45 N.,  R. 3 W., on land belonging to Andrew J. Hale. It ia on a hill known locally as Kaisors 
Hill, the highest one of several prominent hills in  the northwestern part of Franklin County. Berger Knob is the 
most northern one of four hills forming the group of which Kaisers Hill is the most southern. The top of the hill is 
cultivated and the station is on the southeaatern extremity of the top of the knoll, at the southern edge of the clearing, 
about 30 meters to the left of where the road enters the clearing, and is marked according to note 1.' A latitude pier 
constructed i n  1906 is 16.69 meters N. 9' 46' W. from the station, and a longitude pier constructed in 1907 is 19.89 
meters north and 2.90 meters west of the station. 

Jacobs (Franklin County, Mo., C. H. B., 1874; 1878).-About 15 miles from the town of New Haven and 20 miles 
from the town of Wmhington, i n  the extreme southeaat comer of the KW. + SW. 4 WC. 28, T. 43 K., R. 3 W., on land 
belonging to E. B. Jacobs (nonresident) and immediately west of the cultivated land owned by  J. Schmidt, who lives 
onc-third mile northeast of the station. Tho station is northwest of the Canaan road on the western edge of a branch 
road leading to the State road, 17 meters west of the fence along the east side of the ro'ad, and 97 meters north of a righb 
angled bend in the r o d .  The atation is marked according to note 1.' Two oak trees, each marked with a triangular 
blaze and a notch, are at the following distances and azimutha from the station: 12.92 meters 166' 59', and 13.41 meters 
195' 42'. 
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The station is marked according to note 1.1 

1 sea p. 35. 
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Winler (Gasconade County, Mo., C. H. B., 1874; 1878).--n’ear the fence line on the south &do of tho S b t o  rond, 
about 1 Q  miles east of Drake post office, which is at the intersection of the State road and Iron road. The station is 
on the edge of a small orchard on the farm of Honry Winter, nearly acroea the road from his house and 31 meters (paced) 
emt of tho east line of his bnrns. It is marked according to note 1.’ The southeast corner of Air. Winter’s 1 1 0 ~ s ~  is 
30.54 meters from the stntion in azimuth 166’ 24’, and. the southeast corner of the NE. + KW. + sec. 24, T. 43 N., R. 
5 W., is 71.93 meters diatnnt in azimuth 290’ 28’. 

Gasconade (Gasconado County, Mo., C. H. B., 1874; 1878).-0n a wooded hill about 250 meters east of the Iron 
road about one-sixth milo south of ita junction with tho Mount Sterling road, on land owned by  J. Boesch, m., just 
south of F. Oschner’s land. The station is about 20 meters south of the center of the north side of tho K\v .  + SE. f 
~ C C .  3, T. 44 N., R. 5 W., and is marked according to note 1.l The stone marking tho northeast corner of the NIfr. t 
SE. 4 wc. 3 is 217 metors from the station in azimuth 264O 06’. Three oak trees, each mnrked with atrinngulnr blnze 
and one, two, or threo notches corresponding with the number, are a t  the following distances and azimuths from tho 
&tion: No. 1, 16.33 meters 58’ 51’; No. 2, 8.81 meters 228‘ 36’; and No. 3, 11.66 motors 301’ 12’. 

Turnpike Bluff (Gwonade County, Mo., H. W. B., 1878).-On a prominont bluff of the mme name in tho western 
part of Gasconado County, overlooking tho Gasconade River, which skirts the  southwest baso of the bluff about 360 
feet below the station. The station is near the center of see. 3, T. 44 N., R. 6 W., at tho center of a small Indian 
mound about 10 meters in diameter and 13 moters high, made of stonce roughly piled together. Two or tllreo similnr 
mounds aro a short distanco down the slope of the bluff. Tho station is probably mzrkcd according to note 3.1 The 
house of C h d o s  Brieake L at tho foot of tho hill on tho northonet side, and the best approach to the stntion is from 
this direction. 

Geyer (Gasconnde County, MO., H. W. B., 1878).--In tho NE. f 8ec. 28, T. 43 N., R.  6 W., on land belonging to 
the heirs of C. Geyer, about 2 miles south by west from a small church at the intersection of the Mount Sterling road 
and the State road. Tho station i s  markod according to noto 3.1 

Bradford (Osage County, Mo., H. W. B., 1879).-Aboyt 2 miles northwest of Mint Hill post office nnd 1) miles 
south by  west of Bailey Creek post office, in tho SE. 4 sec. 14,  T. 44 If., R. 8 W., on the land of T. J. Bradford, on tho 
northwest side about 30 meters distant from the Linn and Chamois road. Tho station is marked according to noto 3.1 
Three treos, marked with one, two, or three notches, according to tho number, a t  tho following distances and 
a7,imuths from tho station: No. 1, 6.95 metera 99’ 05’; No. 2, 17.53 meters 209’ 20’; and KO. 3, 8.53 meters 271’ 45’. 

known locally ria Pilot Knob, in tho eoutheastern p a t  of Omge County, about 5 miles from Rollin’s ferry on the Gas- 
conade River. Tho station is near the middle of the northern part of sec. 3, T. 41 N., R.  8 W., or possibly just a c r w  
tho line in m. 34, T. 42 N.,  and is marked according to note 3.1 

McDanieZ (Oa?g~ County, Mo., H. W. B., 1879).-0n a high point of tho prominent ridgo running nearly north 
and south through tho middle of Osage County, about 3 milea by road southwest by south from tho tom of Lhn..  The 
station is about midway between the tom8 of RichfounkTin and 1,’Ours Creek, on tho nor thmt  side of tho road con- 
necting those two places, about onefourth mile quthemt of the junction of this road with the Linn and Westphalia 
road, on the odgo of a cleared field bolonging to John N .  IlcDaniel. It is in  tho southenat corner of tho NW. .) SE. f 
m. 23, T. 43 N. ,  R. 9 W., and is mnrked according to note 3.1 

Kennedy ( O w e  County, Mo., H. W. B., 1879).-In the southweatern part of tho county on land bolonghg to 
Bernard Schwartzo about 20 meters east of the Vienna and Castle Rock road and near tho contor of the north side of 
the NE. t see. 36, T. 42 N., R. 11 W. Mr. Schwartze livea about onethird milo south of the station. The &tion is 
marked according to note 3.’ 

Cedar (Callaway County, -Mo., H. W. B., 1879; 1887).-0n tho centrnl and highest one of tho throe points of the 
prominent bluff on tho north side of tho Mieaouri River directly opposito Jefferson City. The station h a t  the center 
of a small Indian mound about 12 meters in diameter and 2 metera high. It was mnrked originally according to note 
3,’ but  in 1887 it was roported that the Burface marks had boen removed leaving only the underground mmk, a bottle 
of d e s .  

Belshe (Cole County, Mo., H. W. B., 1879).-In the southwestarn part of Cole County on the road from Jefferson 
c i ty  to Tuecumbia, about 1 milo southeast of Spring Gnrden Hill, a little more than one-half milo northead of 1,ocust 
Mound post office and 50 meters enat of the county line, near the center of the N. 4 Sly. 4 sec. 19, T. 42 N., R. 13 w. 
The station is i n  tho yard near tho house of August Pfitzer and mnrked according to noto 3.’ Tho northeast c o m a  
of Pfitzer’s houso is 7.96 meters from tho station in azimuth 46’ 05’ and a prominent tree used na a gatQpO8t in the 
northonst corner of the yard is 16.52 meters distant in azimuth 1 8 7 O  35/. 

Aformu (Cole County, No., H. W. B., 1879).--In the’western part of the county about 7 miles south of Centerviile 
and 1 milo northeast of tho village of Rueaellville, about 150 meters south of the first road north of the State road and 
about 300 yards eimt of the road leading northenst from Rueaellville. The station is near the center of the NW. + NE. 
f set. 35, T. 44 N.,  R. 14 W., on land bolonging to John Ncedorweiner who livos on tho State road about one-third 
mile south. 

Mcdlock (Cole County, Mo., H. W. B., 1879).-About 2 miles north-northweat of Elton nnd 6 miles east-northeast 
of Centertown, i n  tho northeaat cornor of tho SW. t sec. 37, T. 45 N., R. 13 W., in the southwest corner of a cultivated 
field where the road makes a right angled turn to tho north. Tho station is on land belonging to Noah Hoovor and L 
marked according to note 3.’ The west gable of Hoover’s homo is about 150 moters from the station in azimuth 263O. 

Pilot Knob (Omgo County, Mo., H. W. B., 1879).-Ou tho northern ono of the two summits of n prominent hill, . 

It is marked according to note 3.l 
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Christian (Moniteau County, Mo., H. \V. B., 1879).-About 1 mile east-souther& of the courthouse i n  the town of 
California, on a narrow strip of land between the St i te  road and the Missouri Pacific Railroad belonging to the heirs of 
J. J. Chrihan, near the center of the southern edge of the N E  ..f sec. 27, T. 45 N., R. 15 W. The station is about 75 
metera south of the railroad and about 40 meters north of the road and is marked according to note 3.’ The southwest 
comer of the Christian house is about 300 metera from the station in azimuth 249’ 28’ and the northeaat corner of H. 
Boepler’s house is about 150 meters distant in azimuth 40’ 22’. 

High Point (Moniteau County, No.,  H. W. B., 1880; 1902).-In the southern part of the county about 12 milee 
south of the town of California and one-half mile northeast of the v2lage of n i g h  Point, near the middle of the southern 
edge of the W. 3 aec. 9, T. 43 N., R. 15 IT. The dation is on the &to of George Radcliff, m., and is marked according 
to note 3.’ 

Hunter (Versailles south base) (hforgan County, Mo., F. D. G., 1880; 1897).-In Moreau Township about 4 miles 
east of V e r d e a ,  in the SE. 4 SW. f sec. 2, T. 42 N., R. 17 W., on land owned (1897) by  the estate of D. C. Hale. 
The station is marked by  a croea i n  the top of a copper bolt set in a rough-dressed block of Wnrrensburg sandstone 0.65 
meter square and 0.24 metor deep inscribed “U. 8. C. & G. S. 1897” and the block in turn is set i n  concrete. The 
underground mark is aimilar except that the Bandstone block is 0.54 meter deep by 0.28 metor square. The reference 
posh are the mme aa described i n  noto 3.’ 

Cole (Moniteau County, hfo., I’. D. G.,  1880).-About 3 miles or&-southeast of the town of Tipton, in the northern 
part of sec. 30, T. 45 N., R. 1 G  W., on land owned by Mrs. S. F. Cole. The station is at the center of an old windmill 
which waa used i n  place of an observing scaffold. It is marked according to note 3’ except the reference marks are 
only 4 feet from the station. 

Versailles north base (Morgan County, bfo., F. D. G., 1880; 1902).-About 5 miles north-northeast of the town of 
Vemillea in the  southern part of the  W. 3 SW. f sec. 9, T. 43 K . ,  R. 17 W., on land belonging to Moses 11. Tipton. 
The station is just east of Tipton’s house about midway between the  north road fence and the southwest one of his 
three barns. I n  1902 it was found that a rail 
fence had been built over the station. 

Hubbard (Morgan County, bfo., 17. D. G., 1880; 1891).-About three-fourths mile northeaat of Syracuse near the 
centor of the  SE. f sec. 11, T. 45 N., R. 18 W., on land owned in  1891 b y  Joseph James. The station waa marked 
originally according to note 3.1 I n  1891 it waa learned that at some previous date the owner of the land had removed 
the surface marka by m i t a k e  but  later had replaced them aa near aa possible in their original positions. The under- 
ground mark waa not disturbed and should be  used to check the position of the surface marks when the station b 
recovered. 

Hugha (Morgan County, No., F. D. G., 1880; 1902).-On the Warsaw road about 5 miles nearly due west of Ver- 
milles, near the  center of sec. 5, T. 42 N., R. 18 W., on land owned by  Robert Hughes. The station is marked accord- 
ing to note 3.’ When recovered in 1902, the  station mark waa found to be badly defaced but  still i n  place. The 
reference marks could not be found. 

Schnackenburg (Benton County, Mo., F. D. G., 1882).-About ,3 miles northeast of Cole Camp, in the SE. 4 NW. + sec. 13, T. 43 N., R. 20 W., on land owned b y  C. Schnackenburg. The station is marked according to note 3.1 
Heard (Pettie Couniy, Mo., F. D. G., 1880; 1891).-In the northeast quarter of Sedalia, just east of tho cemetery, 

2.7 meters south of the south line of Tower-Avenue (named for the signal which stood over the station) and about 40 
metors east of New York Avenue, on land belonging to George Heard, who livee on the north side of the street nearly 
opposite the station. The station is marked according to noto 3.’ 

Kcndrick (Pettie County, Mo., F. D. G., 1882).-About 4 miles northweat of Green Ridge, in the NW. f scc. 26, 
T. 45 N., R. 23 W., in an orchard belonging to John Kendrick about 30 meters ea& of his house. The station is marked 
according to note 3.’ 

nigh Point Tebo (Johnson County, hfo., F. D. G., 1882).-About G miles northweat of the town of Windsor in the 
NW. + SE. f sec. 21, T. 44 N., R. 24 W., on land belonging to General - , of New York. The station is marked 
according to note 3.’ 

Knob Nos& (Johnson County, Mo., F. D. G., 1882; 1 9 0 7 ) . 4 n  a prominent hill known as Knob Nceter in 1882, 
but  aince called Price :or Guihen’s Hill after the names of succetlsive owners, about two-thirds mile north by  east 
from the railway station called Knob Noster. The station is in the SW. f NW. 4 sec. 15, T. 46 N., R. 24 W., and is 
marked according to note 3.’ A concrete longitude pier built in 1907 is 3.62 metera directly south of the station. 

N m Z  (Johnson County, Mo., F. D. G., 1883; 1906).--0n the chimney at the southeast comer of the Mkaouri 
State Normal School building at Warrenaburg. The chimney is 12 feet square and in 1883 waa capped with four heavy 
blocks of mndstone. The station ifl at the center of the stone at the northweat comer of the chimney and is marked 
by a drill hole at the center of a triangle cut  in the stone. A regular station mark, described in note 3,’ used aa a refer- 
ence mark b in the yard 57.57 motera directly south of the station. I n  1906 it was found that a brick superstructure 
had been built on the  top of the chimney and in order to recover the station it waa necessary to remove a few of the 
bricka just above the sandstone block at the northwcet comer. The bricks were replaced, but  two seta of ranges were 
set to indicate the position of the station. One range of the first set consista of a stone post 6 inches square marked 
with a c r w  and drill hole set flush with the ground 7.80 meters north of the fence along the south side of the grounds 
and 25.46 metera weat of the weet edge of a north-and-south walk on the campus; and of a croaa cut in tho fitone foun- 
dation of the building on the south face of the pilaater on the south side of the busement entrance at the southeast 

It waa found in 1902 that the surface marks had been removed. 

It is marked the  same as Uunter ( Versailles south base) described above. 
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comer of the south wing of the building. This rango bears S. 7 O  55' W. from tho station. The second range of the 
first set consists of ancther stone post marked with a drill hole and the'letters U. S. C. & G .  S. and projecting 3 inchos 
above the ground, on the onst bide of the ball grounds 20.55 motors south of an east-and-weet walk and 32.20 metem 
west of the mt fence; and of another crow cut in  the oast faco of tho m i n  building tJouth of the stops a t  the northeast 
corner and 0.75 meter north of the southeast comer of the building. This range bears a little south of eaat from the 
station. The second set of raiiges is on tho chimney itself. The first range of this set consists of a copper nail cemonted 
in each of two drill holes on the north Ride of the chimney on top of the projecting part of tho sandstono block con- 
taining tho station mark. Tho second range of this set consista of similar marks, one in the west projection of this 
samo stono and the other in the emst fnco of the chimney 1.43 meters nbove the roof and 0.34 meter from the southeast 
cornor of the chimney. The intersection of the two lines of either set of ranges describod above givcs the exact position 
of the station. 

CaldwelZ (Johnson County, Mo., F. D. G., 1882).-In a pasture belonging to Henry CaldwelI almost directly acrom 
the road south of his homo and a ehort distance west of the Clinton road which forms the  boundary between Johnson 
and Henry counties. The station b i n  the northeast corner of the W. 4 SE. + sec. 26, T. 44 N., R. 25 W., about 50 mrters 
south of the road i n  front of Caldwell's house, and is marked according to note 3.' 

Baker (Johnson County, Mo., F. D. G.,  1883).-On the highest part of a prominent hill about 1 mile north of the 
town of Kingsville, on land belonging to Edward Baker and close to hie house. The station is i n  the S. 4 E. 4 SE. f sec. 
25, T. 4G N., R. 29 W., and is marked according to note 3.l 

Rutton Mound (Cam County, Mo., F. D. G., 1883.)-About 14 miles southemst of tho town of Harrisonville, on 
a hill known locally as tho Big Mound belonging to Thomas Hutton, who lives about five-eighths of a mile west of the 
station. 

CiiapeZ17ilZ (Johnson County, Mo., F. D. G., 1883).-About one-fourth mile south-southwest from the village of 
Chapel Hill, on land belonging to Dr. Joseph Ragadale about I25 meters south-southenet of his house. The road i n  front 
of Dr. Ragadale's house is the boundary line between Johnson and Lafnyette counties, and a new range line leads north 
from this road. The station is in  the NE. f- SE. f sec. 1, T. 47 IT., R. 29 W., about 2 meters south of the middle of the 
line bounding the 40-acre division and is marked according to note 3.' I n  1883 Dr. Ragadale contemplated moving his 
house to a site about 30 meters tmutheast of the station. 

Thornton (Caa9 County, Mo., F. D. G . ,  1883).-About 4 miles northeast of the town of Pleaesnt Hill, 3 meters south 
of the fenco on the south side of the county line road between Caea and Jackson counties, on land belonging to Chnrles 
Thornton. The station is i n  the NE. + NW. + NW. 3 BQC. 4, T. 46 N., R. 30 W., and is marked according to note 3.' 

Fulton (Caw County, Afo., F. D. G. ,  1883).-About 24 miles east-southenst of IIarrisonville, i n  sec. 2, T. 44 K., R. 
31 W., 51.4 meters east-southeast of the northwest corner of the northeast quarter of the section, 21.7 meters soutli of 
the fence on the south ~ i d o  of the road along the north side of the section, and 21.8 meters east of a small house. The 
station is on land belonging to L. G .  Fulton and is marked according to note 3.' 

Bowlm (Jackson County, Mo., F. D. G., 1884).-On a small hill about 24 miles southwest of the town of Lees Summit, 
on land belonging to J. 0. Bowler about one-thud mile west of his house. The station is in  the NV'. f SW. f WC. 18, 
T. 47 Tu'., R. 31 W.,  about 20 meters south of an apple orchard. 

Bevy (Caea County, hfo., F. D. G., 1884).-About 1 4  miles west of the town of Belton, in the SW. f scc. 10, T. 46 
N., R. 33 W., near the en& center of a cultivated field belonging to hfrs. It. C. Uerry. The station is about midwav 
between tho Santa Fe Railroad to the north and the Belton wagon road to the south, and is marked according to note 3.' 
A forked cottonwood tree marked with a triangular blaze is 85.2 mcters from the station i n  azimuth 93' 23/. 

Marly (Johnson County, Kana., F. D. G . ,  1884).-About 4 miles northeast of the town of Lenexa in  the SE. .) scc. 
19, T. 12 S., R. 25 E., i n  an open field about one-fourth mile southeast of John Marty's house, 11 meters north of a farm 
road, and 20 meters west of a hodgo. Tho station is marked according to noto 3,' except that the reference posh are G 
feet distant. The station post is surrounded with charcoal. 

Haskin (Johnson County, Ibns., F. D. G. ,  1885).-About 74 miles east of the town of Spring Hill, in tho SW. + 
ECC. 18, T. 15 S., R. 25 E., 13.9 meters northeast of the northeast corner of U. A. Haskin's barn and nearly due south 
of his dwelling house. , The station is marked according to note 3,l except that the reference posts are G feet distant. 
The station post is surrounded with charcoal. The southwest corner of section 18, which is a t  tho intersection of two 
,.oads, iR 202.84 meters south-southwest from the station. The southenst tree in  a small orchard between Haskin's house 
and barn is 7.2 meters northwest of the station. 

The station is in the NE. i NW. f SE. + sec. 1, T. 43 IT., R. 30 W., and is marked according to note 3.1 

It is marked according to note 3.' 

SUPPLGXIENTARY POINTS. 

Creed (Kanawha County,'W. Va., A .  T. hi., 1881).-on the western point of a hill known as Coopers Hill about 11 
miles from Charleston and 1 $ miles from the mouth of Coopers Creek, on land beIonging to the Bliss hferrill estate. Tho 
station is marked by a 1-inch drill hole 4 inches deep in  a large rock, one of a group of rocks. Three other drill holes 
1 inch i n  diameter and 3 inches deep are in rocks a t  the following distances and azimuths from the station: 3.70 meters 
141' 13/, 1.93 meters 335' 33/, and 1.52 meters 52' 29/. 

EZk (Kanawha County, W. Va., A. T. M., 1881).-About 2 miles from Charleston and 1 mile west of Elk River on a 
ridge extending west from the river just north of hIagazine Creek. The station on land belonging to tho Brigham 
heirs and is marked by a nail in the top of a stake. Tho underground mark is an earthenware pyramid 2 feet below 
the surface. Fivo stumps harked with nails are at tho following distances and magnetic directions from the station: 

1 900 p. 35. 
99159'-15----4 
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. mhite oak stump with one nail, 5.82 meters S. 74’43/ E.; white oak stump with one nail, 7.22 meters S. 4’ 05/ W.; 
chestnut oak stump with two nails 7.41 meters 6. 57’ 20’ W.; stump with three nails 4.15 meters N. G8’ 52/ W.; and 
a chestnut oak stump with two nails, 7.22 meters N. 23’ 18/ W. 

Marlin (Kanawha County, W. Va., A. T. If., 188l).-About 13 miles from Charleston and just north of Cemetery 
Hill, on a hill known aa Martin’s Hill. The station is not on the highest part of the hill but  about 2 meters south of 
the line fence between the land of Dick Martin and that of William Melton. I t  is marked by  a nail in the top of a stake 
and 2 feet underground b y  an earthenware pyramid. A stump marked with 2 nails is 9.98 meters S. 37’ E. (mag.) 
from the station and another stump mirked with 4 nails is 3.69 meters S. 31’ 08/ W. (mag.). A lone chestnut oak is 
N. 89’ 35’ E. (mag.) from the atation. 

Ferguson (Kanawha County, W. Va., A. T. M., 1881).-0n the south aide of the Kanawha River oppodte Charles- 
ton, on land belonging to Judge Feryson and near the northwest corner of his office. The station is i n  line between 
the southwest comer of the ofEce and the corner of the yard fence to the northwest and is 4.04 meters directly west of 
the northwest corner of the office. The station ia marked by  a atake and 20 inches underground by  an earthenware 
pyramid. The following diatances are from the station: North fence, 7.1 meters; west fence, 4.2 meters; northwest 
comer of fence, 9.1 meters; and southwest corner of office, 6.7 meters. 

Fort Smmmon (Kanawha County, W. Va., A. T. M., 1881).-On a high hill opposite the mouth of Elk River. 
There wae a battery here during the Civil War and the hill is sometimes called Battery Hill. The old ramp& are 
on the highest part of the hill and the station is a t  the northeast corner just outaide the ditch and just inaide of the 
fence separating a cleared field from the old fort which is overgrown with trees and buahes. The station is marked by 
a nail in the top of a stake and 2 feet underground by  an earthenware pyramid. A black walnut tree in the cleared 
field ia about 50 meters N. 69’ 47/ E. (mag.) from the station and a hole drilled in a rock ia 3.05 meters S. 48’ 07’ E. 
(mag.). Four oak trees, each marked with a blaze and a nail, aro at the following distances and magnetic directions 
from the etation: 4.48 meters S. 24’ 15/ E., 11.1 meters S. 5’ 42/ W,, 11.9 meters N. 71’ 20) W., and 14.25 meters N. 
50’ 32/ W. 

Churlestun astronomic (Kanawha County, W. Va., G. W. D., 1881; 1883).-1n thenorthwestern part of the state- 
house pounds at Charleston. The station is marked b y  a aanddone pier resting on a heavy masonry foundation. I t  
wm learned in 1883 that the statehouse waa to be  remodeled. hfeaaurements were made to tho location of a proposed 
new cupola. The station is 41.94 meters west and 5.10 meters south of this cupola. 

Spingville (Greenup County, Ky., A. T. M., 1885).-0n the highest part of the river hills just back of the town 
of Springville and directly acroaa the Ohio River from the city of Portsmouth, Ohio. The atation is close to the brow 
of the hill on the highest part of tho hill aa men from Portsmouth and about 15 minutes’ walk from the ferry landing. 
It is on land belonging to the Scioto Fire Brick Co. and is marked according to note 7.’ The reference marks are a t  
the following diatances and directions from the station: 2.03 metera north, 2.73 meters east, 2.00 meters south, and 
1.54 meters west. 

Portsmouth north meridian (Scioto County, Ohio, A. T. M., 1885).-1n the grounds of the Children’s Home in the 
southeast part of the city of Porbmouth. The station ia marked by  a brnss bolt in the top of a stone post 12 inches 
square nnd 8 feet long which projects 34 feet above the surface of the ground. 

Portsmouth south mrridian (Scioto County, Ohio, A. T. M., 1885).--In the grounds of the Children’s Home in the 
southeast part of the city of Portsmouth, a short diatnnce south of Portsmouth north meridian described above. The 
atation is marked by a brass bolt in the top of a stone post 12 inches square and 8 feet long which projecte 2 feet above 
the  d a c e  of the ground. 

Lookout House (Kenton County, Ky., A. T. M., 1889).-About 23 miles from the customhow at Covington on the 
top of the cupola of the Lookout HOUBO, a German beer garden owned by  Alois Hempel. 

Observatory, Cincinnali (Hamilton County, Ohio, A. T. M., 1889).-On the southwest corner of the square or central 
part of the Cincinnati Observatory on Mount Lookout. The station is just southwest of the dome and is marked by  a 
copper tack surrounded b y  three other tacks in the form of a triangle. 

&fount Lookout translt pier (Hamilton County, Ohio, G. W. D., 1881; 1889).-In tho grounds of the Cincinnati 
Observatory on Mount Lookout, 24.87 meters N. 5’ W. from the northwest corner of the observatory, and 12.8 meters 
west and 29.6 meters north of the center of the dome. The station is marked by a sandstone pier built of three pieces 
cemented together i n  the form of an H. The pier is inscribed aa follows: “U. S. Coast and Geodetic Survey, 1881.” 

PricC Hill (Hamilton County, Ohio, A. T. M., 1889).-On the top of Price Hill i n  the city of Cincinnati, at the 
center of the tower at the southeast comer of the brick building of the Price Rill incline enfine house. 

Mount Adam Convmt (Hamilton County, Ohio, A. T. M., 1889).-The center of the belfry on tho roof of the Paa- 
monist Monastery on Mount Adams, Cincinnati, juat back of the Highland House and theMount Adams incline. This 
monastery waa formerly the old Cincinnati Observatory. 

Fort Thomas2 (Kenton County, Ky., 1912).-0n the roof of the stone water tower on the military reservation a t  
Fort Thomas, Ky. Station ia i n  northwest angle of parapet walls, and is marked by  reference to two cross marks cut  
i n  the top of the parapet wall. One i n  the west end of the north wall is 1.95 feet from the station; tho other in  the 
north end of the west wall is 2.01 feet from the station. 

Brothers Protectory * (Hamilton County, Ohio, 1912).-Conter of craw on steeple on southeast part of main buildings 
of the Mount Alverno Protectory for Boys on the river bluff southwest of Price IIiII. 

1Bee p. 35. 2 coplod from “Report on a plnn of seworage, city of Cincinnati.” Seep. t. 
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Warsaw School (Hamilton County, Ohio, 1912).-on the south side of the apex of the roof of the Waraaw public 

school on Glenway Avenue, a t  tho ond of tho Waraaw car lino. This building is an old one and has been condemned. 
Tho station was marked bya copper tack surrounded b y  eight other copper tacks, and referenced to four chimneys as 
followa (in each case tho near angle of chimney is point measured to): Chimney to east is distant 24.5 feet; chimney 
EOUthQnst of station is distant 11.5 foot; chimney to southwest distant 
18.8 feet. 

Eden Park water tower (Hamilton County, Ohio, 1912).-The tip of the spire of tho water tower i n  tho northern 
part of Eden Park. 

lTughcs n igh  School (Hamilton County, Ohio, 1912).-On tho tnr and p v e l  roof of tho high tower on Hughos High 
School, on tho west side of Clifton Avenue, opposito Calhoun Stroot. Center is marked (in temporary manner) by a 
spike driven in  the roof, and iS referenced i n  permanent manner by  two bronzo disks set, one in  the north and the 
other in the west parapet wall. From tho center to the disk i n  the north wall is 16.03 feet, and to the disk in the west 
wall ia 12.86 feet. Theso disks are of bronze, 39 inch.es across, and bear the inscription "City of Cincinnati-Topo- 
graphic Survey of 1912." I n  the center of each disk ia a trianglo and a croas cut  with a chiael indicates the exact 
point on the disk used. 

Westwood School 1 (Hamilton County, Ohio, 1912).-0n the highest part of the roof of tho Weatwood public school, 
closely i n  line with tho south edge of the large chimney, and about 25 foot to tho oast of it. Marked b y  alarge nail 
driven into the tar and p v q l  roof and referenced as follows: A bronzo diak (seo description of Hughes High School) 
set i n  the east face of largo chimney is 25.21 feot from the station; a similar disk set i n  the vertical face of the brick 
parapet wall on south side of roof is 39.02 feet from the station. A cross imido a triangle cut  in  a brick in southwest 
comer of base of small chimney is 10.41 feet east of station, and a similar mark cut  i n  tho east tile pilIar over the main 
entrance to school is 47.53 feot from the stntion. 

Stross (Hamilton County, Ohio, 1912).-On top of the ridge west of Cumminsville, on a ront farm belonging to 
tho Emery catate, and about 800 feet southwest of tho barn. Station is marked by  bronze disk (seo description of 
Hughes High School, above) in  the upper faco of a concrete block. This block ia triangular i n  plan, 13 feet thick, ib 
upper face being 2 feet below the surface of tho ground. No surfaco mark was sot a t  tho center, but two referenco 
marks wero set as follows: Concreto post with nail i n  top was set alongsido wire fenco on west sido of road; it is 151.12 
foot from station i n  boaring north 46' west. Tho other roferoiice mark is  a aimilnr concrete post on east side of road, 
101.9 feet from station in bearing south 57' we&. 

(Hamilton County, Ohio, 1912).-On the roof of Clifton School, meat side of Clifton Avenue, 
oppoeite Woolper Avenue. Station is south of the ventilator on the south half of the roof and is marked by  a copper 
tack surrounded by  throe other tacks in form of a triangle. The station was referenced as follows: 'Reference No. 1 is 
a copper tack surrounded by  four others driven i n  the northwest corner of a projection on the south cupola of the 
building. Mark i R  1.7 feet above tho roof and 14.95 feet from tho station. Reference No. 2 is a copper tack surrounded 
by  four others, driven i n  tho vertical face of tho ridge of the roof, over which the roof tiling projects. It is 6.68 feet 
from the station. Reference No. 3 is a copper tack Burrounded by  four othera, driven i n  the west edge of the tin roof 
directly west of small ventilator, and 16.65 feet from tho station. Reference No. 4 is a copper tack surrounded b y  
four othera, driven i n  tho tin roof 4 feet from its west edge and 8 feet from ib south edgo. Mark is 12.72 foot from the 
station. 

Colkge Hill diethodist Dome (IIamilton County, Ohio, 1912).-The t ip  of the cupola on the large brick building, 
tho Mothodist Home for the Aged, on the west side of Hamilton Avonue in  the eouthern part of Collego IIill. 

Obscruatory 1 (Hamilton County, Ohio, 1312).-In tho grounds of tho Cincinnati Observatory on Mount Lookout, 
in the wostern part of tho ~ T O U D ~ E ,  about 275 feet west of tho m a t  sido of the main building of tho observatory. Marked 
by a bronze diRk i n  a concreto block similar to the one placed a t  Norwood Station. 

Nomoodl  (Hamilton County, Ohio, 1912).-In the lot on Mound Street, city of Norwood, in which stands the  
largo black water tank. Station is 69.3 feet from center of tower in bearing south 12' west. Center is  marked by  a 
cross cut  i n  bronzo disk (see description of Hughes High School) set i n  top of a concreto block. This block, which 
was molded in  place, is triangular in  form, extends 3 feet below surface of ground, about 13 foot above, is 2 foet on an 
edge, and has i n  each of ita threo vertical faces a triangle cast sunken. 

Longview (Hamilton County, Ohio, 1912).-The lowest portion of tho flagpole on Longview Asylum for the  
Insano, just east of tho former village of Carthage. 

Mount Wmhington School 1 (Hamilton County, Ohio, 1912).-On the roof of tho tower of tho Mount Washington 
public school on Beechmont Avenue, corner Campus Lnnp. Stntion is marked by  a single copper tack. It is 1.5 foet 
inside weat rail; 5.1 feet from northwest railing corner; 8.3 feet from southwest r n i h g  corner; and 3.3 foet from the 
northwest and 5.1 feet from the southwest cornera of tho trap door. 

Madisonvillc Sclwol (Hamilton County, Ohio, 1912).-On the roof of tho Madiaoiivillo public school, near ik 
southern end, the oxact poiut being marked by  a wiro nail driven into the tar and gravel roof. Station is 13.9 feet from 
tho southeast and southwest cornera (cloae to roof) of lnrgo ventilator. Bromo disks such as are deecribed for Hughea 
High School wero placed as follows: In  tho vertical face of the brick parapet wall rising abovo tho south end of tho 
roof; a cross cut  i n  this disk is 10.84 feet from tho station. A similar disk was set i n  tho vertical faco of the west parnpot 
wall near south end of building. This disk is 48.33 feet from the station. 

distant 8.0 feet; chimney west of station 

Cli fon School 

1 &pied from "Report on a plnn of sowerage, clty of Cinclnonti." 600 p. 5. 
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Kennedy (Hamilton County, Ohio, 1912).-In Kennedy Ileighb on the brow of the hill, 250 feet south of the center 
line of Davenant Avenue, and 100 feet west of center line (produced) of Kinell Avenue. I n  a brush covered lot 
belonging to the Bullock estate. Marked by  a disk i n  a concreto block similar to the one placed a t  Norwood 
(see p. 51). 

St. Joe (Hamilton County, Ohio, 1912).-Center of cross on steeple of Mount St. Joseph, the mother house of the 
Sisters of Charity, on the river bluff, 2 miles east of tho former village of Dclhi. 

Reading (Hamilton County, Ohio, 1912).-A braced pole closo to fence along west side of an open field on brow 
of hill, n6rth of Hamel Road and east of the village of Reading. 

V i n c e n m  latitude and longitude (Knox County, Ind., E. S., 1881).-In the courthouse yard a t  Vincennes, 55.58 
meters east and 14.78 meters north of the cupola of the clock tower of the courthouse, about G meters from the iron 
fence along Broadway Street and about midway between Seventh and Eighth Streets. The station is marked by  a 
croas i n  the top of a short stone post projecting 2 or 3 inches above the surface of the ground. On either side of this is a 
longer stone post projecting about 3 feet abovo the ground and used for supporting the instrument. The two high posh 
are inscribed as follom: “U.S. Coast and Geodetic Survey, 1881.” 

Fordm (St. Louis County, hlo., C. H. B., 1873).-lYithin the common of Carondolet, south of the River des Perm, 
about 250 meters south-southwest of the intersection of the telegraph road and the Jefferson Barrarks road, on a gentle 
rise a few meters north of a 20-foot road near ita intersection with the telegraph road. The station is marked by  an 
iron nail i n  the top of a stake with a mound of dirt thrown up  over i t ,  The undergrou~~d mark is an earthenware 
pyramid with edges about 6 inches long and having on ita southern faco the letters U.S.C.S., set 2 feet below the 
general surface of the ground. 

St. Louis standpipe (St. Louis City, Mo., C. II. B., 1871).-0n the top of the cap of the standpipe, 180 feet high, 
at the corner of Grand Avenue and Fourteenth Street, St. Louis. The station is marked by a nail i n  a plank nailed 
to the timbers which are framed in  the brick masonry at the top of the standpipe. There are four arrows pointing 
toward the station cut i n  the top of the iron cap of the standpipe. 

Northwest corner (Franklin County, hlo., C. 11. B., 1874).-The stone at the northwest comer of sec. 36, T. 45 N.. 
R. 2 E., about 318 meters north-northeast of station Tavern Rock. 

Polemann’s house (Franklin County, Mo., C. II. B., 1874).-Near the intersection of the South Point road and 
the county rock road to Union, about 2 miles west of station Ealleck. The station is the northeast corner of the 
chimney a t  the south end of Henry Polemann’s house. Station C o n o $ j t h  mrridian described below is 263.33 meters 
east and 146.45 meters north of the station. 

Corner j j t h  meridian ( Ihnkl in  County, Mo., C. H. B., 1874).-The stone marking the half section corner a t  
the east side of sec. 13, T. 43 N.,  R .  1 W., 263.33 meters east and 146.45 meters north of station Polemann’s house, 
described above. There are two white oak witness trees near the station, one east and the other west. The original 
marks on the trees, “S. IIIX,” were discovered i n  1874 by  cutting out a section of each tree. 

D o m a n n  Dill (Gmonade County, hlo., F. D. G . ,  1878).-%’0 miles north of Drake and one-fourth mile south 
of Doermann’s houso on the west side of the iron road about 200 meters north of where the hlillers Landing road 
branches from the iron ioad. The station is marked by  a stone post 3 feet long, dressed to G inches square a t  the top, 
projecting about 3 inches above the ground, and marked with a crosa and the letters U. S. C. S. The stone a t  the 
southeast corner of sec. 34, T. 44 N., R. 5 W., is 363.6 meters N. 59’ E. (mag.) from the station. Thesignalused at 
this station was a barrel on the top of a pole fastened in the t?p of a tree. 

L’Ours Creek spire (Osnge County, Mo., TI. 117. B., 1879).-The 50-foot spire of the small brick Roman Catholic 
Church at L’Ours Creek. 

Koeltztown spire (Osage County, Mo., H. W. B., 1879).-The 125-foot spire of the lnrge brick Roman Catholic 
Church a t  Koeltztown. 

Jeferson Cily astronomic (Cole County, Mo., H. W. B., 1879).-On a hill in  the extreme southeastern part of 
Jefferson City, on the east side of the Castle Rock roaq, about one-fourth mile south of the national cemetery and 
about the same distance north of the fair grounds, i n  the front yard of the house o,f E. T. Ilanchester, on the right- 
hand side of the walk leading from the front gate to the house. The station is marked by a c r m  in the top of a stone 
post, 6 inches square and 23 feet long, projecting about 2 inches above the ground. The letters U. S. C. S. are inscribed 
i n  the top of the post. 

Cooks K n o b  ice house (Johnson County, Mo., F. D. G., 1882).-In the northwest corner of SE. f ,  NE. + sec. 14, 
T. 47 N.,  R. 24 TV., on a knob about 7 miles north of station K n o b  Nos&. The station is the center of a pole on 
the ridge of E. Cook’s ice house, 9 inches south of the ventilator on the building. 

Dazel Hiill (Johnson County, Mo., F. D. G., 1882).-About 11 miles north of Warremburg on the highest part of 
Hazel Dill, in  the northwest corner of SE. f ,  STV. f sec. 2, T. 47 N., R. 26 11‘. The station is marked by  a nail in  
the top of a 3-foot stake. It is also marked 23 feet below the ground by  a small bottle of ashes. 

Kansas Cify astronomic (Jackson County, Mo., C. H.  S., 1882; 1907).-This station has been destroyed by build- 
ing operations. 

State line 9 (Johnson County, Kana., F. D. G., 1 8 8 5 ) . 4 n  the west side of the State line road about oue-half mile 
north of the road from Aubry. The station is marked by a mil i n  the top of a stake. The Stnte boundary stone at  
the southeast corner of the NW. f scc. 26, T. 14 S., R. 25 E., i a  552.16 meters south of the station. 

Not permamently marked. 

1 Copiod from “ R o p r t  on D. plan of sowerage, city of Cinchmati.” So0 p. 6. 
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State line I (Johnson County, Kana., F. D. G., 1885).-About 13 miles south of X'ew Santa Fe, on the north side 

of the Belton-Olathe road, just west of the State line road. Missouri stone, which is a t  the southeast corner of STV. + 
sec. 35, T. 13 S., R. 25 E., a t  the intersection of the two roads, is 15.82 meters from the station i n  azimuth 297' 33'. 
No description of the marking of the station is available. 

Base 1 (Johnson County, Kana., F. D. G., 1885).-About 7G0 meters west of the State line road and 205 meters 
south of a n  east-and-west road on land belonging to Tryon brothers. The station is marked by  a bottle 24 feet below 
the surface of the ground. 

Base 2 (Johnson County, K a k ,  F. D. G., 1885).-This station is 271.24 meters from Base I, described above, in 
azimuth 18' 43'. 

State Zinc 2 (Johnson County, Kana., F. D. G., 1885).-On the Stato line road about midway between two east- 
and-west roads. The stone marking the northeast corner of the NW. 4 sec. 2G, T. 12 S., R. 25 E. is 2.90 meters from 
tho station in  azimuth 191' 09'. x6 description of the marking at this station is available. 

LOUISVILLE CONNECTIOK. 

PRINCIPAL POIPI'TS. 

Blocher (Scott County, Ind., E. H. P., 1914).-About tlireofourths milo north-northeast of tho town of Blocher, 
250 meters east of the Baltimoro &- Ohio Southwestern Railroad, 120 metere northeast of a concreto culvert on tho 
Deputy-IIadimn pike, and directly opposite the house of hfrs. Eliza'xth J. Brinton, which is on the west side of tho 
pike. Tho dation is 70 meters east of the pike, on land belonging to D. R. Chasteen, who lives one-half mile southeast 
of tho station, and is 5 meters south of Chasteen'a north line fence. It ia marked according to noto 8.' Bottc reference 
marks are in the fence line north of the station, one between two small cedars, %Lout 20 meters apart, 100 meters east 
of tho pike, and 32.05 meters from tho station in  azimuth 261' 31'. The other reforence mark is 30 meters errst of the 
pike and 34.62 meters from the station, i n  azimuth 99' 25'. 

F in ly  (Scott County, h d . ,  E. 33. P., 1914).-About 9 miles southwest of Scottaburg and 24 miles west-southwest 
of the Lcota store, on the eastern edge of tho flat-topped hills known locally as Finlcy Knobs, about three-fourths 
mile south of the Scottshrg-Salem road and one-fourth milo east of tho Scott-Washington county line. The station 
is on the highest ground in tho most northeasterly cultivated field on tho hill, on lnnd belonging to Mrs. Sarah Wolfe, 
one-fourth milo northeast of her houso. A spur begins 250 metere north of tho station and extends in  a northeastorly 
direction, ending in a knob three-fourths mile from the station. Tho station is marked according to noto 8.' One 
reference mark is in a fence line GO motem west of the timber line and 30.30 meters from the station, in  azimuth 24' 
00'. Tho other referenco mark is on tho timber line on the east brow of the hill, 3 motera lower than the station and 
41.88 meters distant, in azimuth 271' 43'. 

Summit (Clark County, Ind., J. n. B., 1886; 1914).--0n tho Indiana State Forest Reservation, 2 mi les  west of 
the administration building of tho reservation, 3 miles northwest of IIenryville, and one-half mile ~011th of the Henry- 
ville-Brownstown wagon road, on the top of a timbered knob known locally as Salaam Knob. The station is on tho 
enst slopo of the top, about 1 meter below tho highest point, and is marked according to note 10.' A lone pine trco 
10 inches i n  diameter towers abovo tho small trees which cover tho top of the hill and is visible from Ileiiryvillo. It 
stands on the highest point of the knob, 17.42 meters from tho station, and is marked with a triangular blaze on the 
east side. The reference marks aro at the following distances and diroctions from tho station: 1.83 meters north 
(azimuth 193'), 1.86 moters cast (azimuth 281'), and 1.84 meters south. 

dfanjsville (Clark County, Ind., E. H. P., 1914).-About one-half milo northwest of tho dopot at Xfarysvillo, 300 
meters northwest of tho schoolhouse and 150 moters east of tho houso of George Harmon, on land belonging to Samuel 
W. Taflinger, of Jefferson. f i e  station is in  an open field 8.1 meters from tho fence on the southwest sido of the 
hfarysville-Lexington pike, and is marked according to nota 8.' Tho reference marks are in  the fence line on tho 
nortlicast sido of tho pike, ono 25.77 meters from tho station, i n  azimuth 280' 53', and tho other 33.13 meters, i n  azimuth 
173' 54'. 

0. & X. (Clark County, Ind., J. L. C., 1884; 1914).-About 3 miles north of Chnrlestown, 4 miles south of Otisco, 
about 300 meters west of the Daltimore & Ohio Southwestern Railroad, and 50 meters west of tho Charlestown-Lex- 
ington wagon road. The sPAtion is 150 meters north of schoolhouse No. 9 of Charlestown Township and 50 meters 
northwest of a lug0 beech tree standing a t  the head of a ravine C ~ O S O  to the r o d ,  on land bolonging to Nrs. Magdalene 
Flinchbaugh. The ground to the westward slopes down to a narrowing ridge and to the northeastward spreads out 
into a flat field, tho highest point of which is about 100 meters north of tho station. Tho station is marked according 
to note 8,' with the exception of the roference marks, which nro tlio same as described i n  noto 10.' They are n t  tho 
following distances and direbtions from the station: 1.75 motere north, 1.82 meters east, and 1.87 meters south. 

Popp (Clark County, Ind., E. If. P., 1914).-About three-fourths mile southwest of Bennettavillo, a station on 
tho Chicago, Indianapolis & Louisville Railway, and 24 miles nortliwcst of St. Joseph, on tho top of a timbered hill 
known locally as IIaystaclc Knob, on land belonging to George Popp, who lives three-eights of a milo northeast. Rock 
has been quarried on tho top of tlio hill, leaving it a nearly Ant, rocky Burface, with a rim of earth on tho outer odge. 
Tho station is on tlie highest lodge of rock 3 meters from tho northoast end and 1 meter from tho cast ddo of the rim. 

~ 

16eep.35. 
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It is marked by a Btandard disk station mark set in the concrete, which fills in a hole 7 inches square and 10 inches 
deep, dug in the soft eandstone ledge. The subsuifaco mark is the point of a nail projecting onofourth inch above 
the cement, which fills a hole 1 inch in diameter and 6 inches deep drilled in the bottom of the larger hole. The 
reference marks are stone posts 5 inches quare  and 2 feet long projecting 4 inches above the ground and marked in 
tho top with a crowlined arrow pointing toward tho station. One reference mark is on the south rim at the brow of 
the hill, 8.56 metcra from the station, in azimuth 42’ 20’, and the other is on the rim on the west brow of the hill, 1 
meter lower than the station and 12.24 meters distant, in azimuth 102O 10’. The stttion is about 2 meters east of tho 
old station Haystack, which was established in 1884 and destroyed later by the quarrying. 

Lutt (Clark County, Ind., J. L. C., 1884; 1914).-About 2 miles south-southwest of Charlestown and one-half mile 
east of the Baltimore & Ohio Southwestern Railway and the Louisville & Northern Electric Railway, 200 metera south- 
east of the Clark County poorhouse, 200 meters west of the farmhouse on the old Lutz farm now owned by John E. Long, 
Tho station iE in the northwest comer of a field, 5.4 meters east of the west ience and 3.4 meters south of tho north 
fence, 10 meters east of tho pike, and G meters south of the road leading to the Long houso. It is marked according 
to note 10.’ The reference marks aro a t  the following dhtances and directions from the etation: 1.79 meters north, 
1.81 meters east, and 1.86 meters south. 

Siz Hile (Floyd County, Ind., J. L. C., 1884; 1914).-About 6 miles north of New Albany, 2 miles south of St. 
Joseph, and one-fourth milo west of Six Mile switch on the Chicago, Indianapolis & Louisville Railway, on land 
belonging to Peter Weber, about 250 meters east of the houso of Jacob Eberly, and 100 meters east of his east line. 
The land near Eherly’s homo is about 90 feet higher than the station. The station is on tho footpath leading up  the 
timbered spur from Six Mile switch to the top of the “Knobs” and to Eberly’s house. It is marked according to note 
10.’ The reference marks are at the following distances and directions from the station: 1.91 meters north, 1.83 meters 
east, and 1.85 meters south. The east reference mark is on the trail described above. The stntion is about 75 meters 
east of an old stone quarry. 

Sinzs (Jefferson County, Ky., J. L. C., 1884).-There is no description available for this station. It is probably 
marked according to note 10,’ that is, the same as the other etatioge established in t h i ~  locality by Prof. J. L. Campbell 
in 1884. 

Bangs (Floyd County, Ind., G. A. F., 1879).-Near the State Street turnpike on land belonging to J. B. Bangs, a 
short distance northenst of his houso on tho point of the range of hills on which his houso stands. The hill is wooded 
except that part immediately surrounding the station, which is clear of both trees and stumps. The station is marked 
according to note 9,’ except that the tops of the btom posts are dressed to 4 inches square instead of G. The reference 
marks aro 1.83 metera from the station, north, e&, and south (magnetic), respectively. 

Blind Asylum, Louisville (Jefferson County, Ky., G. A. F., 1879).--In the cupola on lop of the dome of the Ken- 
tucky Inetitution for thenlind, on Franklin Avenue near Pope Street, Louhville. The station is marked by acopper nail 
i n  the top of the circular cover of the ventilator. As reference marka there are four copper nails in the balustrade of 
tho cupola, BO placed that the diagonal linea joining them intersect a t  the station. They are at the following distnnces 
and directions from the station: 1.231 meters north, 1.250 meters east, 1.301 meters south, and 1.280 meters west. 

Williams (H&n County, Ind., G. A. F., 1879).-0n a hill near Bridgeport, on land belonging to Frank Williams, 
on the highest ground ci a cultivated field south of his house. The station is in the SW. f SE. f sec. 12,  T. 4 S., R. 5 E., 
and is marked according to noto 9,’ except-that the tops of the Rtone posts are dreasod to 4 inchos squmo instead of 0, 
and that the underground mark is a copper nail in the stopper of a glaw bottle filled with d e s .  The reference marks 
aro 1.83 meters from tho station north, east, and south (magnetic), respectively. 

Cox (Jefferson County, Ky., G. A. F., 1879).-About 5 miles from Louisville, on the highest point of a prominent 
knob known as Cox’s Knob, on land belonging to Ben Figgs. The station iS about 30 meters back of an old sandswne 
q u m y  on the northern point of the knob, and is markod according to note 9,’ except that the tops of the stone posts 
are dreased to 4 inches square inatead of 6. The reference marks aro 1.83 meters from the station, north, east, and 
south (magnetic), respectively. 

Louisville norlh base (Jefferson County, Ky., G. A. F., 1879).-In the oufskirta of LouiEville, throefourths mile 
south of h e  southern boundary of the fair grounda and 100 meters north of Dells Lane, knovim locally as Gravel Pit 
Lane. The station ia on the farm of Joseph Oechsli, and 25 meters north of his barn. marked by a cross in the 
top of D copper bolt set i n  a drill hole in the top of a p n i t e  post 4 feet 10 incheR long and about 10 or 12 inches square. 
The top of the pod is dressed in tho form of a pyramid, with the inscription “U. S. C. PC G .  S., N. Duo 1879,” cut in 
the south face, and projects 13 feet above the ground. The underground mark h an earthenware p p m i d  with edges 
about 4 inches long and with the letters U. S. C. S. cut in the four faces, buried about 34 feet below the surface of the 
ground. There are threo reference marks, each conskting of a stone po8t 23 feet long drewed to 4 inches square a t  
the top, marked with a cross and an arrowhead pointing toward the station, and they are located as lollows: 1.83 meters 
north, in the prolongation of tho base line; 1.83 meters east, a t  right angles to the base line; and 1.83 meters south, in 
the line of the base. 

Louisville south base (Jefferson County, Ky., G. A. F., 1879).-About 7 miles from Louieville, a short distance eaat 
of the Salt River turnpike and a fow meters ea& of tho Cecilian branch of the Louisvillo & Nashville Railroad, just 
north of a farm road crossing. The station is in a cultivated field on land belonging to B. II. Kerrick, whoso house 
ia on tho opposite ado  of the railroad a short distance north. It is marked the same as the Louiroille north base, de- 
scribed above, except that “S. Base” roplacea “N. Base” in the inscription. Tho reference m a r b  mo locatad as 

. 

It 
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follows: 1.83 meters north, i n  the line of the baae; 1.83 meters eaat, a t  right angles to the baso lino; and 1.83 meters 
south, i n  tho prolongation of the base line. 

Rihj (Jefferson County, Ky., G .  A.  F., 1879).--Near the Blue Lick pike, about 31 miles from tho Preston Street 
turnpike, on land belonging to W. II. Riloy, on tho only clewed knob of several knobs north of his house. Tho sta- 
tion is marked according to note 9,' except that the tops of the posh aro dressed to 4 inches squaro inetead of 6. The 
referenco marks are 1.83 meters from tho station north, east, and south, reqxctivqly. 

 POL^ (Harrison County, Ind., C. S., 1880; 1882).-South-southnest of Bridgeport and southeast of Elizabeth, i n  the 
NW. 4 SW. sec. 11, T. 5 S., R. 5 E., on land belonging to J. Potts. Tho station is marked by  a granite post 2.8 feet 
long, dressed to 4 inches Rquare a t  tho top, and marked with a cross and the letters U. S. C. G. S. The underground 
mark is a g l m  bottlo filled with ashes about 3.1 feet bolow the ground. Four hard-burned bricks, each marked .with 
an arrow head pointing toward the station, are 2.3 feet below theground and 2.5 feet from tho station north, ea&, south, 
and west (magnetic), respectively. Tho station is surrounded by a concentric ring of charcoal 1 foot wide, 0.9 foot 
deep, and 8.4 feet in diameter, about 3 feet below the surface of tho ground. Tho following distances and mag- 
netic bearings are from the station: Chestnut tree, 28.7 metors N. 6G0 50' E.; nearest comer of barn, 53.2 moters s. 
31" 12' E.; nearost corner of dwolling, 39.7 meters; lightning rod on dwelling, N. 87' 09' W.; nenrcst corner of small 
shed, 22.5 meters. 

Mountain Top (nullitt County, Ky., C. S., 1880).-0n the top of the most easterly high point of n hill known as 
Dawsons Knob, which is on the south sido of the Salt River between Bardstown Junction on the east and Pitta Point 
on the we&, the latter place being nt the junction of Salt River and Rolling Fork. Tho station is about 9 meters south 
of the road along the top of tho ridge on lnnd belonging to W. 11. IIolsklnw. It is marked by  n granite post 2.8 feet 
long drewed to 4 incheo squaro at the top and mnrked with a crosa and the letters U. S. C. G. S. Tho underground 
mark is a glasa bottle filled with ashes 3.1 feet below tho ground. Thrco reference marks. each consisting of a p n i t e  
post 2 feet long dressed to 4 inches square a t  the top and marked with a diagonal cross with an arrowhead at tho end 
of one diagonal pointing toward the station, are 1.83 meters from the station north, east, south, and west (magnetic), 
reqectivoly . 

Dobbins (Bnllitt County, Ky., 3. F. P., 1883).-About 3 miles southwst of Belmont furnace and 1 mile southwest 
of the house of Joseph 1,. Dobbins, on the highest knob in the vicinity, on land belonging to the Tilden brothers. Tho 
station is marked by  an iron bolt sot in  a drill hole i n  a bowlder about 3 inches bclow the surfaco of theground. The 
bolt projecta 4 inches above the surface of the bowlder and there is a pilo of stones built around and overit. There 
are three reference marks, each consisting of a bowldcr with an inscribed arrow pointing toward the station, 1.83 meters 
from tho station north, east, and south, respectively. 

Keith (Nelson County, Ky., J. P. P., 1883).--About 5 miles b y  road northweat of Boston, on tho northeast ond of a 
largo flat appearing hill known locally aa Keiths Knob. Tho station is on land belonging to Georgo Jf. Millor, on the 
end of the ridge directly hack of his houso. It is marked according to note 11.' Threo reference marks, each con- 
sisting of a bowlder with an m o w  pointing toward the station chiseled in its upper surface, me 1.83 meters from the 
station north, east, and Bouth, respectively. 

Juckson (Bullitt County, Ky., J. F. P., 1883).-About 7 miles from Bardstown Junction and about It miles east 
of Big Springs atation on tho Bardstox-n branch of the IAouisvillo 8: Nashville Railroad, on land belonging to Dora 
Jackson, on the top cf n rounded knob about one-fourth mile to the northward of his house. Tho station is marked 
according to note 11.' Three reference marks, each consisting of a bowlder with an arrow pointing toward the station 
chiseled in its upper surface, are 1.83 meters iorm the station north, east, and south, respectively. 

While LT,ick (Nelson County, Ky., C. S., ISS).-A short distance eouth-southivest of h n u d s ,  a small town on 
the Louieville & Nashville Railroad, on the highest point of a hill known locally ne Esys  Knob, 'White Lick, or Stonu- 
Quarry Hill, the second hill kom tho north end of n group of hills on the west side of tho railroad. The station is near 
the east end of the top of the hill on land belonging to R. Simmons. It i s  marked by  3 limestone post 3 feet long with 
the top drewed to 5 inches square with a crow and thr letters U. S. C. S. cut in tho upper surlacc. The undersound 
mark is a bottlo buried about 4 feet deep and protoctcd b y  a thin block of enndstone resting on four sandstono pillars. 
Four reference marks, each consisting of a hard-bwned brick with n cross and an arrowhead pointing toward tho sta- 
tion cut  in the upper surface, are about 2 feet below the ground and 1 meter from tho stcltion north, east, .south, and 
west, respectively. 

Wilbtt (Nelson County, Ky., J. P. P., 1883).-About 4 miles north by  west from the monnstery of La Tmppe and 
about 1 mile southwest of the house of WilIiam Peak, on the highest knob i n  the vicinity, on Innd belonging to James 
Willett. The station is marked according to note 11.' A white oak tree marked with a triangular blaze ia 13.7 metem 
S. 3" W. from the shtion and a hickory marked i n  a BiTpilar manner is 13.6 meters S. 68" W. 

Thompson (Kelson County, Ky., J. I?. P., 1883).-About 5 miles southenst of the town of New Haven and 2 miles 
south of the Louisville &. Nashville Railroad on the northwest end of a loiig timbered ridgo ovedooking the Rolling 
Fork of the Salt River. The station is on land belonging to James Thompson about three-fourths mile southeast of 
hia house. It is marked according to note 11.' A reference mark consisting of a bowlder with an arrow pdinting 
toward the station cut  i n  the upper surface is 1.83 meters east of the station. A Bimilar mark cut. in  the highest rock 
on the hill is 7.36 moters S. 28' E. from the station and a chestnut tree marked with n triangular blaze is 7.6 motem 
S. 6 7 O  W. 



56 U. S. COAST A N D  GEODETIC SURVEY SPECIAL PUBLICATIOK KO. 30. 

Burkett (Nelson County, Ky., J. 17. P., 1883).-About 7 miles from Bardstom, 1 mile emst of Botland post ofice 
and 1 mile west of the Beech Fork of the Salt River, on the north side of the BardstonwSpnngfeld turnpike. The 
station is on land belonging to A. Burkett on the highest ground between his house and the pike, just northeast of a 
clump of small cedars. I t  is marked according to note 11.' The following distances and directions are from the 
station: Red oak stump, 19.1 meters K .  42O W.; whitc oak stump, 13.9 meters N. 34' E.; white oak tree marked with 
a triangular blaze, 17.4 meters S. 28O E.; and a cedar tree marked with a triangular blaze, 12.1 meters S. 46O W. 

Rohan (Nelson and Marion Counties, Ky., J. F. P., 1883).-On the county line on the top of the most conspicuous 
knob i n  either county, known very generally as Rohans Knob. The station is marked according to  note 11.' Three 
reference marks, each consisting of a bowlder with an arrow pointing toward the statiori cut in  the upper surface, are 
1.83 meters from the station north, east, and south, respectively. An oak stump is 9.1 meters K. 10' E. from the 
station and a similar stump is 6.2 meters S. 9 O  E. 

Femkll (JIarion County, Ky., J. P. P., 1883).-About one-half mile southwest of Chicago, on the top of n hill 
overlooking the village, on land belonging to Mr. Ferriell. The station is marked according to note 11.' Three ref- 

- erence marks, each consisting of a bowlder with an arrow pointing toward the station cut  in  the upper surface, are 
1.83 meters from the station north, east, and west, respectively. 

Penick (blarion County, Ky., J. F. P., 1883).-About 3 miles from Penick, three-fourths mile west of Asbury 
Church a2d about one-half mile south of the Lebanon branch of the Louisville & Kashville Railroad on the end of a 
hill extending north toward the railroad. The station is on land belonging to the Penick cstate and is marked according 
to note 11.' 

GUPPLEUENTARY POINTS. 

IIaystack (Clark County, Ind., J. I,. C,, 1884, 1914).-Lost. 
Bartle (Clark County, Ind., J. 1,. C., 1886).-There ir no description available for this station. It is probably 

marked according to note 10,' that is, the eame aa the other stations established in  this locality by  Prof. J. L. Campbell. 
St. Martin's Church (Jefferson County, Ky., C. S., 1880).-The spire of St. Martin's Church which is on Shelby 

Street between Kellar Street and Broadway, Louisville. 
Cave EiZZ Cemetmy (Jefferson County, Ky., C. S., 1880).-The pedestal of the angel on top of the stone spire at 

the entrance to Cave Hill Cemetery, Louhville. 
Bowijaacius Church (Jefferson County, Ky., C. S., 1880).-The spire of Bonifacius Church, which is on Green Street 

between Jackson and Hancock Streets, Louisville. 
Christ Church (Jefferson County, Ky., C. S., 1880).-The spire of Christ Church, which is on Second Street between 

Green and Walnut Streets, Louisville. 
St. Paul's Church (Jefferson County, Ky., C. S., 1880).--The crom on top of the spire of St. Paul's Church a t  the 

corner of Sixth and Walnut Streets, Iauisville. 
Catholic CatkedraZ (Jefferson County, Ky., C. S., 1880).-The cross on top of the spire of the Catholic Cathedral, 

which is on Fifth Street between Walnut and Green Streets, Louisville. 
Baptist Church (Jefferson County, Ky., C. S., 1880).-llie spire of the Baptist Church a t  the comer of Fourth and 

Walnut Streets, Louisville. 
Sewnd Presbyterian Church (Jefferson County, Ky., C. S., 1880).-"his church is at tho comer of Second and Col- 

lege Streets, Louisville. 
Broadway Baptist Church (Jefferson County, Ky., C. S., 1880).-The spire of the Baptist Church on Broadway 

between First and Brook Streets, Louisville. 
G a a n  Hetkodist Church (Jefferson County, Ky., C. S., 1880).-The spire of the German Methodist Church at the 

comer of Market and Hancock Streets, Louiville). 
City Hall (Jefferson County, Ky., C. S., 1880).--The pole on top of the tower of tho City IEall, Louisville. 
Malt nouse  elevator (Jefferson County, Ky., C. S., 1880).-"he grain elevator of the Malt House a t  the comer of 

Thirteenth and Maple Streets, Louisville. 
Church of the Messiah (Jefferson County, Ky., C. S., 1880).-"he spire of the Church of the Messiah, or Unitarian, 

Church at the comer of Fourth and York Streets, Louisville. 
Cedar Glade (Bullitt County, Ky., J. F. P., lS83).-About 6 t  miles from Mount Wmhington village, on land belong- 

ing to H. E. Swieringen on the highcst point of an elongated hill about l t  miles from his house. Cedar Glade school- 
house is on the south end of the eame hill, about one-eighth mile from the station. The station is marked b y  a drill Iiole 
in  a stone about 14 inches below the aurface of the ground and by  a pile of earth and stones around the base of the sig- 
nal pole. 

Hount  Vashington Church spire (Bulfitt County, Ky., J. P. P., 1883).-The w b i S  spire on the red brick Baptist 
Church in Mount JVmhington village. 

Bards tom Junction Methodist Church (Bullitt County, Ky., J. F. P., 1883).-mie very muall spire of the only Metho- 
dist church in Bardatown Junction. The church is a small wooden structure. 

D y  Knob (Bullitt County, Ky., J. F. P., 1883).-0n the northwest side of a clearing on tho top of Dry Knob, on 
land belonging to Henry Tnmqel, of Bardstown Junction. The station is a pole i n  the top of a hickory tree marked with 
a triangular blaze. Three other small trees marked with triangular blazes are a t  the following distances and directions 
from the station: Red oak, 6.86 meters N. 6' W.; red oak, 7.32 meters S. 80' W.; and a hickory tree, 6.71 meters N. 
70' W. 
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Indian Knob (Bullitt County, Ky., J. P. P., 1883).-About 14 miles south-southwest of Bardstown Junction on the 
summit of a conspicuous knob known locally as Indian Knob. Tlie station is a pole in  the top of a pine free marked 
with a triangular blaze. Tlirec other trees, each marked with a blaze and nails, are a t  tlie following distances and direc- 
tions from the Htation: Pine tree, 6.25 meters N. 55’ E.; chestnut oak tree, 4.72 meters-K. 24’ W.; and a pine tree, 
1.98 meters S. Go W. 

Britts Knob (Bullitt County, Icy., J. P. P., 1883).-About 3 miles southeast of Bardstown Junction, on the le l ies t  
point of a knob about tllree-fourth mile sontli of Thomas Britt’s house. The station is on land belonging to the Tilden 
brothers, who live a t  Uelmont Fiimace, and is marked by  a pile of stone around the baee of the s i p a l  pole. 

Lebanon Junction Knob (Bullitt County, Ky., J. F. P., 1883).--About 1 mile from Lebanon Junction, near the road 
to nelmont Furnace, on the top of the most conspicuous knob i n  the vicinity, on land belonging to 31r. Thompson, who 
lives near tlie base of the hill. The Atation is a tole hi the top of a hickory tree which is marked with a triangular 
blaze on tlie east side. Tllree other small hickory trees, each marked n i th  a blaze, are a t  the following distances and 
directions from the station: 3.7 meters K .  45O If‘, 2.9 meters S. 85O Ifr., and 4.6 meters S. 83’ E. 

Bardstown Catholic Church spire (Nelson County, Ky., J. 17. P., 1883).-Tlie spire of tlie St. Joseph Catholic Church 
a t  Bardstown. 

Loretto Convent spire (Marion County, Ky., J. F. P., 1883).-Tlie only spire on the convent and academy of the 
Loretta sisterhood. 

Gethsemane L a  n a p p e  momstay spire (Nelson County, Ky., J. F. P., 1683).-Tlic only spire on tlie Trappist abbey 

It is the most conspicuous spire in  the town. 

a t  Getllsemane. 
Buzznrds Roost (Lame County, Ry., J. F. P., 1 8 8 3 ) . 4 n  the top of a rocky point of Muldaugls Hills, known locally 

as Buzzard Roost, n’early opposi& a n i  overlooking tho town of New Haven. The station is a pole in the top of an oak 
tree marked with a triangular blaze. 

New Hope Distillery smokestack (Nelson County, Ky., J. F. P., 1883).-Tho emokestnck of the distillery at NQW 
Hope and the only tall chimney in the town. 

Chicago Catholic Clturch spire (Marion County, Ky., J. F. I?., 1883).-Tlie only spire i n  the town of Chicago. 
St. Charles Catholic Church spire (Marion County, Ky., J. F. P., 1883).-~1bout 3 miles from St. lfarys, a station on 

the Louisville & Nashville Railway. The station is tlie c r w  on the southeast one of the two spires on the St. Charles 
Roman Catholic Church. 

Lebanon Catholic Clrurch spire (Marion County, Ky., J. P. P., 1883).-The largo gilt crow on the top of the spire of 
the  large Roman Catholic Church in Lebanon. 

COMPUTATIOX, ADJUSTAIENT, ARTD ACCURACY O F  THE ELEVATIONS. 

The zenith distances directly observed at the primary triangulation stations were &st 
These zenith distances wero corrected for height of the object observed and of the 

The diffcrenco of elevation of each pair of stations in the main schemc of primary trinngu- 

computed. 
instrument so as to refcr them all to the ground at  each station or to  the station marks. 

lation was then computed from thc observations over the line joining them by the formula 

in which 7i2 and 7~~ are elovations of the stations, c2 nnd cl are the nieasurcd zenith distmces, 
as correctcd for height of instrument and of object observed, s is the horizontal distance between 
the stations, and p is the radius of curvature. 

As thcrc are two or more lines to each new station, many rigid conditions exist between 
the observed differences of elevation, even if the connections with tho preciso lcvcling wcre 
ignored, and the least square adjustment furnishes the readiest accurate mems of deriving 
the required elevations. 

The necessity of deterniining tho elovations of points in the trinngulation is apparent in 
connection with the six base lines, as these elevations furnish tho means to refcr the base lengths 
to tho same average level of tho ocean. 

The elevations of tbc stations at  the higher levels must be lcnown at  least approximately 
in order to reduce the horizontal measures to what thcy would have been if the stations ob- 
served upon had been at  tho sea level. This reduction is ordinarily but a small fraction of a 
second of arc and was ignored for all the trimgulation in this publication. From a gcograph- 
ical point of view it is important that the third or height coordinate of points in the trinngulation 
should be determined. Tho foundation for the elevations is furnished by the adjusted precise 
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Bowler.. ..................................... 
Do.. ..................................... 
Do ....................................... 

Chn 01 Hill.. ................................. 
$0 ....................................... 
Do ....................................... 

Thornton ..................................... 
Do.. ..................................... 
Do ....................................... 

Fulton ....................................... 
Do.. ..................................... 

Baker. ....................................... 
Do.. ..................................... 
Do..  ..................................... 

Hutton Mound.. ............................. 
Norm81 ....................................... 

level net,’ one line of which follows closely the thirty-ninth parallel, near which lies the trim- 
gulation under discussion. 

A continuous series of zenith distances of any magnitude exists only in Missouri from 
stations Jacobs and Berger in tho eastern part to Bowler near the Kansas line. Tho first 
adjustment fixed these elevations. In a sccond adjustment all the stations occupied in 1914 
to connect the thirty-ninth parallel triangulation with the scheme in the vicinity of Louisville 
are involved. In  the third adjustment the stations of tho Louisville base net with tho three 
adjoining stations are fixed in elevation. 

F!RST ADJUSTMENT. 

In  tho first adjustment all stations of the primary scheme are involved. The elevations 
of stations Bowler, Baker, G o b  Noster, Heard, Hubbard, Cole, VersaiUes north base, Hunter, 
Christian, and Medlock were held fixed a t  330.97, 306.20, 279.40, 281.29, 294.80, 281.48, 322.30, 
319.47, 278.90, and 266.90 meters, respectively. Theso elevations were determined by lines 
of spirit leveling which connected them with the precise leveling net. In addition, some spirit 
leveling in 1878, by the party while engaged on the reconnoissance, fixed the differences of 
elevation between the stations Bradford, Turnpike, Bluff, Geyer, Gasconade, and Winter. 
The elevations of this group of five stations and of the remaining 19 stations connected by 
tho observations are unknowns to be determined by least squares from the 67 observed differ- 
ences of elevation indicated below. 

In the following tabulation the observed differences of elevation treated in the h t  adjust- 
ment are shown, together with their adjusted values. The weight, p ,  assigned to each observed 
difference of elevation, is inversely proportional to the square of the length, s, of the line between 
stations in meters, and was conveniently computed by the formula log p = 9 - 2  log s. The 
observed difference of elevation is given tho sign of the elevation of the second station named 
minus the elevation of the first. The quantity contained in the last column but one is the 
correction to be added to an observed difference of elevation to obtain the corresponding 

Chapel Rill.. .......................... 1. lG 
Thornton.. ............................ 5.01 
Fulton ................................. 1.28 
Normnl.. .............................. .Q4 
Baker .................................. 3.40 

Thornton .............................. 2.Q1 
Baker ................................... 3.31 
Iiutton Mound. ....................... .Q5 
Fulton ................................. 2.12 
Baker .................................. 1.08 

Hutton Mound.. ...................... 4.10 
Normnl.. .............................. 1.20 
Cnldwoll.. ............................. .83 
Hutton Mound.. ....................... 1.54 
Cnldwell ............................... .73 

Knob N&or ........................... 3.78 

adjusted difference. 
Adjustment of elevations-thirty-ninth parallel. 

Do.. .................................... .! 111 h Point Tebo.. ..................... 
Caldwell ....................................... Knob h’wter.. ......................... 

Do.. ..................................... 
Knob Noster.. ............................... Kondrick.. ............................ 

Do..  ..................................... 
Kondrick.. ................................... Reurd.. ............................... 

Do.. ..................................... 1 Schnnckenbor%.:. ..................... 
Do.. ..................................... High Point To o ...................... 

DO.. ................................... ..I Cnhwoll.. ............................. 
High Point Tobo.. ..................... 

High Point Tobo.. .................... 

Heard. ....................................... IIughos.. .............................. 
Bchnackonbeq.. ............................. 

DO.. .................................... .! Uughw.. .............................. 

Do ....................................... Schnnckenbor ’i; ........................ 
Do ....................................... IIu%bnrd .............................. 

IIi h Point To o ...................... 

Btation i 

1.61 

1.17 
3.88 

3.88 
2.01 
2.30 
1.28 
4.25 

.54 
1.iO 
.s 
. w  

1.70 

2.21 

Observed 
difforenco 
of eleva- 
Ion, h p h l  

Aft-JUS - 1.15 
-11.03 

-61.89 
-23.35 

-10.16 
-13.36 
-17.73 + 220 
-15.13 

-XI32 
-38.62 - .45 - 4.86 + 3.05 
+ll.ge 
+30.80 
+37.54 
-26.07 - .70 
+ .52 
+24.95 + .70 
+52.63 

+56.72 
+51.04 
-28.51 
-37.90 + 0.34 

- s.84 

+H. ae 
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Adjustod 
difloronce 
of elovn- 

tIon,h,-hl 

Jftlcler8 - 1.28 
‘-11.29 - 9.11 
-61.07 -a. 49 
-10.01 
-13.48 
-18.09 + 218 
4 5 .  OB 

-m. n 
-38.48 - .98 - 4.01 + 3.03 
+11.68 
+3(1.70 
+37.50 
-25.82 

.80 

+ .67 
+25.02 + 1.22 
+52.50 
d-24.35 

+57.28 
+51.28 
-28.15 
-37.77 + 6.00 

- 

Adjusted 
minus 

observed 
v 

M&s 
-0.13 - .26 - .47 - .08 - .14 
+ .15 - .13 - .30 - .02 - .53 
+ .05 + .14 - .53 + .35 + .M) 

+ .02 + .04 - .04 + .25 - .10 
+ .15 + .07 + .52 - .43 - .04 

+ .66 + .24 + .36 + .1Q - .34 

PW 

0. om 
.33Q 
.283 .ooo 
.008 

.ow 

.056 

.I23 

.001 

.a10 

.024 

.233 

.I88 

.245 

.002 

.MI3 

. 004  
,073 
.03Q 

.OB 

.OlO 

.637 

.239 

.007 

.m1 . OD8 

.llO 

.030 

.m 

.471 



TRIAXGULATION, WEST VIRGIh’IA TO MISSOURI. 

Adjustment of elevations-thirty-ninth parallel. 

Stntlon 1 Weight 
P Station 2 

Hubbnrd ..................................... 
Ru hap ..................................... 50::. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Do ....................................... 
Colo.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

DO ....................................... 
Vorsailles north bnso .... . . . . . . . . . . . . . . . . . . . . . . 
Christian ..................................... 

Do ....................................... 
Do ....................................... 

Euntor.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
DO ....................................... 

High I’olnt ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Do.. . . . . .. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . 

Morenu ....................................... 
Do.. . . . . . . ~. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Do..  _ _  __. .__._. ._. .__.__._.___. ... . . ..... 
Do ....................................... 

Modlock ...................................... 
Do ........................................ 

Belsho ........................................ 
DO ....................................... 

Codnr ......................................... 
Do ....................................... 
Do..  . . _. ... . . . .. .... . . . . .. . . . . . . . . . . . . . . . 

McDnniol ..................................... 
Do.. . . . . . .. . . . . . . . .. . . . . .. . . . . . . . . . . . . . . . 
Do..  . . .... .. . .. . .. . ... ... . . . .. . . . . . .. . ._. 

Brndford. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Pilot Knob.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Do..  . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Do..  . . _.. . ._. .. . . .. ._. . .. . .. ._.. ... .._.__ 

Gasconnde ... .. . _. . ._._. . __. .._._._. .... .__._. 
Do ....................................... 

Wintor ....................................... 
Do ....................................... 

Bergor ........................................ 

1.32 
1.22 
6.11 
5.27 
1.19 

2 42 
264 
4.18 
1.07 
4.22 

3.00 
.93 
4.81 
2.44 
4.83 

1.51 
.83 
3.48 
3.36 
1.14 

.67 
1.35 
.97 
1.34 
1.26 

4.36 
4. c3 

1.53 

1.48 .* 
2.14 
4.21 

1.69 
2 BO 
4. GO 
3.09 

2 no 

Hughos _...____.....___..___..._.__.__. 
Colo ._......______.._.._._____._.__.... 
VorsnUlas north bnse.. . . . . . . . . . . . . . . . . . 
Hunter __.___.____...__.__._._._..._.__ 
Morenu.. . . . ._. . . . . . . . . . . . . . . . . . . . . . . . . 
nigh Point ...._...___..._._..__._...__ 
..... do.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Moroou ................................ 
nolsho ................................. 
High Point. .. ......................... 
. . . . .do.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , 
Bolsho .................................. 
Mormu.. . . . .. . . . . . ... .. ... . .. . . . . . .... I 
Bolsho.. --. . . . . . . . .. . . . . . . . . . . . . ._. . . . . 
Modlock ............................... 
Codnr.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Kennedy.. . . . .. ......... .... .. . ... . ._. 
I3olshe ................................. 
Codnr .................................. 
Llolshe ................................. 
Cednr .................................. 
KOMOdY .............................. 
Urndford ._..._..._..__.____._._____.___ 
MeDnnicl .............................. 
Kennedy.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Brndford ............................. ._ 
I’ilot Knob.. . ..... ...... ........_... ... 
I<ennody.. . . . . . .. . . . . . .. . .. . . . . . . . . . . . 
Pilot Knob.. . . . . . . . . . . . . . . . . . . . . . . . . . . 
Konnedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Turnpike BluR.. . . . . . . . . . . . . . . . . . . . . . . 
Goyor. ... . ._. .. . ... ._. . .. . ._.__. .__. ._. 
Bergor. ~ _._. ._. .... _____ .  . ._. .__.____.. . 

Jacobs _____........_._._..._..__._._._. 
Ber or ................................. 
~nco%s ................................. .. do ................................. I.-- 

Observed 
dllioronco 
of eleva- 
.ion, hs-hl 

Ncters 
+43.w 
-5G. 97 
-16.08 
-19.26 . 91 
+13.11 
-28.42 + .55 
+32.78 
+15.13 

-25.03 - 8.20 
-14.47 
+17.65 
-13.13 

-10.02 

+32.47 + 2.60 
+45.63 

-41.55 
-22.99 
+lG. 71 +n. SI 
+la38 

- 5.00 + 0.39 - 3.34 
+ll. 62 

- 9.74 
-30.01 - 2.18 - 3.94 
- 6.08 + 278 + 1.67 - .79 

- 

+ a713 

Adjusted 
lllloronco 
of olova- 
ion, hz-hl 

Mtler8 
+43.77 
-57.09 
-10. 27 
-19.10 - 1.72 
+ I 2  74 
-!B. 12 + .86 
+33.oo 
+15.32 

-25.25 - 7.57 
-14.46 
+17.08 
-12.86 

- 9.86 + 8.81 
+32.14 + 2.80 
+45.00 

-42 10 
-23.33 
+17.14 
+22 I6 

- 5.02 
4- 6.31 - 3.39 
+11.33 

- 9.10 
-29.80 - 2.63 - 4.11 
- 5.11 + 281 + 1.81 - 1.00 

+ia 77 

Adjusted 
minus 

obserwd 
U 

Meters 
-0.22 - .12 - .19 + .16 - .81 

- .37 + .30 + .31 + .2a + .I9 
- .22 + .63 + .01 + .03 + .n 
+ .oo + .05 - .33 + .24 - .63 
- .55 - .34 + .43 - .34 + .38 
- .02 - .os - .05 - .a 
+ .04 + .I5 - .45 - .17 
- .03 + .03 + .14 - .21 
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PW 

~- 

0.064 
.018 
.221 
.135 
.781 

.333 

.238 

.402 

.052 

.152 

.la 

.369 .ooo 

.002 

.352 

.m 

.002 

.3m 

.191 

.453 

.2G3 

.157 

.178 

.155 

.181 

.002 

.026 

.005 .la 

.002 

.019 

.433 .1n 

.002 

.0d2 

.130 

. ooa 

The probablo error of an observation of weight unity dcrived from the preceding adjust- 
ment is f0.31 meter. In  other words, the reciprocal obscrvations ovw a line 31.7 kilometers 
(193 milts) long, this being the length of line oorrcsponding to unit wcig;ht, determined the 
difference of elevation of two points with such a degree of accuracy that it is an even chance 
whether the error is greater or less than 0.31 meter. Tho probablo errors for lines of other 
than unit lcngth were assumed to be proportiond to their lcngths. 

The probable errors-of the clovations fixed by precise leveling aro about 0.05 meter. The 
lines of spirit leveling connecting the precise loveling with tho stations of tho triangulation wc 
so short that their probable errors do not exceed 0.10 meter. Station Jacobs was assumed to 
be tho least accurately determined station in the scheme undcr discussion. Tho probablo error 
computcd for it from the vcrticd nngle observations alono is k0.33 meter. Tho proba1)lo 
error of this elevation when combined with tho probable error duo to tho spirit leveling and 
precise lcveling became f0.25 mctcr. 

SECOND ADJUSTMENT. 

In the second adjustment tho elevation of’station Lutz was determined by precise loveling, 
and its elevation, 183.376 meters, was hcld fixed. The elevations of 9 remaining stations 
connected by tho observations nro unknowns to bo determined by a l o s t  square adjustment 
from the 21 observcd differences of elovation indicated below. In  this tabulation tho observed 
differonccs of elevation are treated as in the first adjustment. 
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ion,hl-hi 

dfCtt78 
+101.38 

+ 14.47 - 3.23 - 81>.R4 + 83.92 + 97.34 + 18.43 + 13.85 - 64.59 + i8.G2 + W).(iB - 2.64 + 17.82 
- 81.61 

+ 97.97 

+ rA.23 + 11.71 - 30.W - S(i.31 + 55.40 + 99.08 

Adjustment  of e l e v a t i o n s l o u i s v i l l c  connection. 

tion,hl-lil 
~ 

bftlcr8 
t101.34 

+ 14.45 
- 3.23 - 86.88 + 83.(;0 + 97.33 + 18.59 + 13.74 - G5.01 + 78.i4 + 9G.53 - 2.61 + 17.79 - 81.35 

+ 11.88 - 31.05 - A7.26 + *x.21 + 09.14 

+ 08.05 

+ ~8.09 

-. . ___ . 
I 

Lutz ......................................... 
DO ....................................... 
Do ....................................... 

Six hlile.. .................................... 
Do ........................................ 

0. & bi ....................................... 
Do ....................................... 
Do ....................................... 

.................................. 
0.. ...... ..................................... 

Mar svillo .................................... 
Lo- ...................................... 
Do.. ..................................... 

Summit.. .................................... 
Do ....................................... 

Blocher.. .................................... 
Do ....................................... 

F h l e  y... ..................................... 
Do ....................................... 

Stout.. ....................................... 
Blochor ...................................... 

Station 1 

Six bfilo.. ............................. I -~ 5.78 
I'opp .................................. 6.05 
O . k M  ....................... 
l'opp.. ................................ 43.0 
0.6: hi ................................ 3.37 
Popp .................................. 4 . i G  
Summit ................................ 4.41 
Nnr).srille ............................. 7.08 
Summit 3.X) 
hlarysrille.. ........................... 1. i 8  
Summit ................................ 5.42 
 inl ley ................................. 2 . z  
I3lochar.. .............................. 4.32 
Finley.. ............................... 10.03 
nlocher ................................ 2.17 
Miller.. ................................. i9 
Stout .................................. 4.11 
Miller .................................. 1.41 
Stout .................................. .n 
bliller.. ................................ , .r3 
Finley ................................. I 2.02 

' 

................................ 

St3tion 2 

U 

-- 
AfetU8 ..................... 

-0.02 
-0.08 
+0.15 

0.00 
-0.18 
+0.19 
-0.09 
-0.35 +o.m 
+0.12 
-1.W 
+1.11 
+O.% 

Weight, 1 

0.004ii 
.114li 
.2i22 .oooo 
.'XI74 
.2419 
. 0 a 2  
.F%O 
. 1 m  
.0077 
.9148 
.4436 .m 

Louisville north bnso.. ..................... .I Louisville south base.. ......................... 
Do.. ..................................... IVillinms.. ............................. 

Louisville south base.. ........................... do ................................. 
Louisville north bnso.. ...................... Cox.. .................................. 

Obsorved 
diflerence 
of elevn- 

11. G 
17.9 
12.1 

Adjustod 
dilIeroiico 
of oleva- 

L o ~ i s ~ L l l ~  south base.. ......................... 
Williams.. ...................................... 
Cox.. ........................................ 
Willinms.. ........................................ 
Williams.. ................................... 
Blind Asylum.. ................................... 
Willhm..  ................................... 
Bangs.. ........................................... 
Blind Asylum.. ................................... 

cox.. ......................................... 

. .do..  .............. 

..do. ................................ 0.4 
Ulind Asylum.. ....................... 6.7 

do.. ............................... 2.5 

0 ................................. 3.2 
do. ................................ 4.7 

RIIov.. ................................ 0.77 
do. ................................ 0.36 
do. ................................ 0.89 

B n y . .  ............................... 2.4 

Adjusted 
minus 

observed, 
U 

dfclers 
-0.04 + .a3 - .02 .oo 
- .32 - .01 + .1G -- . ll  - .42 + .12 - . 1 G  + .03 - .03 + .2G 
- .14 + .17 - .25 
- .95 + . i s  
i .oG 

- .04 

The probable error of an observation of weight unity derived from the preceding 
ment is kO.29 meter. 

puv 

0.01 
.04 .oo . IK) 
.01 
.40 
.oo 
.1R 
.os 
.31 
.08 
.06 
.OO . 01 
.14 . 
.02 
.12 
.09 
.21 
.35 . 01 

djuat- 

The probable error of the elcvation of station Lutz was found to be about f0.05 meter 
from the prccise leveling. The probable error approaches this value for stations adjacent to 
Lutz and is greatest for the most remote station. Station Miller was assumed to bo the one 
least accurately determined and its probable error mas therefore computed as a limiting vdue 
and found to be f0.21 meter from the verticnl angles alone of, when combined with the prob- 
able error of the elevation fixed by the prccisc lcveling, it was 50.22 meter. 

THIRD ADJUSTMENT. 

In the third adjustment tho elevation of Louisville north base as determined by precise 
levcling, 136.55 meters, was held fixed. The elevation of Louisville south base was deter- 
mined by the levcling along the base at the time of measurement. I ts  elevation was held fixed 
at 144.44 meters. The elevations of the 5 remaining stations connected by the observations 
are unknowns to be determined by a l e s t  square adjustment from tho 13 observed differ- 
ences of elevation indicated below. In  this tabulation the observed differancns of elevation 
are treated as in the first adjustnicnt. 

Adjustment  of c lcvat ionsLouisv i l le  base net. 

Station 1 Station 2 Weight i p  Observed 
difloronco 
of 0lOV-a- 

tion, hz-hi 

Netera 

+160.24 
+152.41 + 03.20 + 83.52 - GIj. G3 - 71.07 

+ 49.G9 - 17.67 

........... 

-137. ra 

+120.10 - 18.33 - 3.w 
+lli .77 

Adjusted 
dineronco 
of 0lOV-a- 

tion,h,-hl 

........... 
+1w.22 
+162.33 + 03.41 + R5.52 
- 70.88 
-137.(iQ 

- msi 

+ 49.34 
- li.47 
f120.22 - 19.42 - 1.95 
+ll8.27 

Tho probable error of an observation of weight unity derived from the preceding adjustment 
is f0.33 meter. 
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Tho probablc crror of the clcvation of Louisville north base was found to be about fO.10 
meter from the precise leveling. Riley was nssumed to bc tho station lcnst accurately detcr- 
mined and its probable crror was computed ns a limiting value and found to bo f0.24 meter 
from the vertical angles nlonc, or when combined with the probable crror of tho elevation fixcd 
by the precise leveling it was f 0.26 mcter. 

ACCURACY OF VERTICAL ANGLE RESULTS IN TIIE UNITED STATES. 

The best test of acouracy is believed to be the probable error of an observation of unit 
weight. Such an observation is here considered to bo the rcoiprocal nonsimultaneous observa- 
tion over the lcngth of linc corresponding to unit weight, considercd ns 31.7 kilometers (193 
miles). 

The vertical anglo results of the two sections of triangulation considered in this publicn- 
tion have such accuracics that they mould appear in the third, fourth, and f l t h  placo of a table 
like the one on page 63, Special Publication No. 13, in which 25 sections of vertical anglo results 
of triangulation in the Unitcd States, having separato l e s t  squaro adjustments, have becn 
arranged in order of accuracy, tho most accurate being placed Gst. 

ELEVATIOS S. 

Thc datum for all tho elcvations is mean sea level. 
The stations are in threo clnsses: First, those fixed directly by tho spirit lovcling, whoso 

elevations are subject to a probable error varying from 30.06 to f0.35 metcr; second, the 
stations in the main scheme, fixed by reciprocal inemurcs of vertical angles and subject to 
probable errors varying from fO.l to f 1.8 meters; and, third, tho intersection stations, of which 
tho olcvations are fixod by measurements of vertical angles which are not reciprocal, the inter- 
section stations not being occupied, and having their elevations subject to probable errors 
which may bo as great as f6 motors in somo cases. 

Tho accuracy with which tho elevation of a station in tho main scheme is dotormined 
depends mainly upon the distance of that station from tho nearest station whose elevation is 
fixed by spirit leveling. The spirit-lcvcling stations are given in the following table, under 
the heading “Class 1.” Station Jacobs is probably tho least accurately determined of all tho 
stations in tho main scheme. 

TABLE OF ELEVATIOXS 

Thirty-ninth parallel. 

Point to which elevn- 
tion refen tion refers 

Meters Feet 

Elovntlon 

Meters I Feet 

4524.3 
3035.4 
41a%. 0 
35Ro. 7 

-I 
Cluss S&ntinued. 

Wrny.. ................ Statlon mnrk.. ....... 310.8 
Onklnnd ................... .do. ............... 333.1 
Creod.. ..................... do..  .............. 352.5 I Briery.. ............... Station mark. ........ 

Keeney.. ................... do. ............... 
Beech.. ..................... do.. .............. 
Ivy . .  ....................... do..  .............. 
Tablo Rock.. .............. .do.. .............. 
Summersvllle.. ........... . .do..  .............. 
l’nlnt Creak ............ Ground. .............. 
IIolmes.. .............. Station mark.. ....... 
l’lney ....................... .do.. .............. 
Pigoon.. .do.. 

Davis.. ................... ..do.. .............. 
Qebhnrdt.. ................. do.. .............. 

cb8 8. 

................... .............. 

Class 9. 

St. Albnns west base ........ do.. .............. 
Big Rocks ................... do.. .............. 

1057.7 Dlg Sown11 Nountnln.. . Treos [SO It. (?)I  ....... lOG0 
1043.0 11 Con1 lllver Nountnln. I Trea; ................. I 1044 1 

1370.0 
1190.5 
1205.1 
1091.4 
535.0 

78’3.0 
093.4 
4Mi.3 
335.8 
387.7 

322.4 
317.0 

180.3 
350.2 

Ion flnt 
Coal hve ;  Mountnln.. . Ground. .............. 
Cold Knob. ............ Trees.. ............... 

601.4 Jobs Knob.. ......... :I Ground. .....__._....I 1 0 2  1 1IGx.0 1 

1755.2 

257,, . 
E!:: 
::$;: 

1010.7 
1002.8 
1150.5 

1141.1 
1154.5 
3150 
4107 

4430 

3507 
3425 

3353 
3390 
4 3 3  

Elk ......................... do ................ 347.8 
Martin.. .................... do.. .............. 353.1 
Townsend Nountnin.. Treo t o  s OG2 
Dlg Clenr Crook Moun-’ c;rounS. ..:::::::::::: 1270 

tnln. 
Grnssy Knob ........... Trees ................. 1353 

1 These stntlons form n part or nn ndjustmont not publlshed here. This ndjustment will be given when the Murylnnd pnd Virglnla pnrk of 
the thirty-ninth pnrnllel nre printed. 
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Derger.. ............... 
Bordlng. .................... 

TJ. S. COAST AND GEODETIC SURVEY S P E C I A L  PUBLICATION KO. 30. 

Surface mark.. ....... 172.857 
do.. .............. 164.49 

TABLE O F  .ELEVATIONS-Continued. 
Thirty-ninlh parallel-Continued. 

INDIANA STATIONS. 

I I Elevation II 

claaa .t. 

Clark8 Mound.. ........ 
Turkey Hill.. ............... 
Sugar Loaf Mound.. 
Dreyor. ..................... 

Station Point to which elovn- 
tion refers Station 1 Meters I . Feet 11 

Burface mark .......... 2013.6 
do.. .............. 198.9 ........ do.. .............. 190.0 
d 0. ............... 213.1 

C l w  I. I I 

Station mark.. ...... 
Ground n t  station ..... 

Top of fourth (upper) 
step at front door. 

Top of station mark.. . 

Holton north bnse. ..... Top of surface stone.. . 281.46 
Holton south bnse.. ......... do.. .............. 278.72 I 

m . 5  
294.9 

286.7 

211.3 

Claaa f-Continued. 

923.44 Glasgow ............... I 914.44 

ILLINOIS STATIONS. 

Bowler.. ............... 
Bak er... .................... 
Knob Noster.. .............. 
Heard ....................... 
Hubbard ............... 

1 Elevation 

Top of surfnce stone. .. 
do ................ 
do.. .............. 
do.. .............. 

Surface of ground.. ... 

Point to which elern- 
tion refers I Meters I Feet 

Hunter ...................... 
Medlock. .............. 

Class e. 
Thomton .............. 
Fulton ...................... 
Hutton Mound .............. 
Chapel Hill.. ............... 
Normal.. ................... 
Caldwell ................... 
High Point Tebo.. 
Kendrick.. .............. 
Schnackenberg.. ............ 
Hughes.. ................... 
High Point .................. 
Moreau.. ................. 
Beishe.. .................. 
Cedar ....................... 
Kennedy.. ................. 

Top of surface stone.. . 

I do.. .............. 
Top of surface stone. .. 

_ _  

Station mark .......... 
do.. .............. 
do.. .............. 
do.. .............. 
do.. .............. 

.do.. .............. .......... do.. .............. 
.-.do.. .............. 

do.. .............. 
do.. .............. 
do ................ 

.-.do ................ 
..do.. .............. 

do.. .............. 
.do.. .............. 

Top of spire.. ......... 
... .do.. .............. .... do ................ 
... .do.. .............. 
Top or cupola. ........ 
Top otclock .......... 
Top of spire.. ......... 
__..do ................ 
Top of cupola. ........ 
..... do ................ 
Top of chimney ....... 
Top of spire.. ......... 
.... do.. .............. 

295.8 

330.0 
359.0 

338.2 

331.5 

344.0 

320.7 

283.0 

281.3 

291.1 

300.0 
295.1 

338.7. 

699.1 

Mcnaniel. ............. 
Pilot Knob.. ............... 
Brndford.. .................. 
Turnpike Bl ufl... .......... 
Qeyer. ...................... 

 do.. .............. 
do.. .............. 
do.. .............. 

.do.. .............. 
do.. .............. 

Cole.. .................. 
Christian.. ............. Surface of mound.. ... 
Versnilles north base ... Coppor bolt. .......... 

Top of surface stone.. . 

Mcnaniel. ............. 
Pilot Knob.. ............... 
Brndford.. .................. 
Turnpike Bl ufl... .......... 
Qeyer. ...................... 

 do.. .............. 
do.. .............. 
do.. .............. 

.do.. .............. 
do.. .............. 

C h  1. 11 ChssCont lnued .  I I I  

330.97 
300.20 
279.40 
251.29 
294.80 

281.48 

322.30 
319.47 

278. m 

2 ~ .  m 

319.7 
321.9 
301.6 
329.7 
207.7 

305.2 
304.4 
280.1 
332.6 
339.6 

284.2 
279.8 
311.9 
269.8 
288.6 

282.0 
298.3 
280.9 
205.4 
295.6 

................... Rariden.. .............. Burlace mark.. ....... 277.53 
Trlpp. do.. 226.14 
Luts.. do.. .............. ............... 

.................... .............. 

Gasconade.. .............. ..do.. .............. 288.6 
Winter ...................... do.. .............. 281.7 
Berger ..................... .do.. .............. 284.5 

Surface mark ......... 923.2 
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FIG. 1.-INDEX MAP SHOWING AREAS COVERED BY PUBLISHED TRIANGULATION WHICH HAS BEEN RIGIDLY COMPUTED ON THE NORTH AMERICAN DATUM. 



FIG. Z.-INDEX MAP SHOWING THE LIMITS OF EACH OF THE SKETCHES NOS. 3 TO 12. 
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