
HORIZONTAL CONTROL - ENIWETOK ATOLL M. I. 
1957 EXPANSic'N 

A network of horizontal control stations was established in 

1949-50 to cover the eastern portion of the Atoll. It consisted 

of a primary net of second order triangulation stations, supple­

mental with third order stations at locations of lesser importance. 

Standard procedures of the u.s. Coast and Geodetic Survey were 

carefully followed in executing the survey. F..xpansion surveys 

were completed in 1951, 1952, 1955 and in 1957 to establish addi-

tional stations and replace stations destroyed by test operations. 

The network now encompasses the Atoll and includes sixteen station:; 

to second order specifications and eleven to third order accuracy. 

Some features of two previous surveys were utilized in the 

scheme. A third order survey had been completed in 1944 by the 

USS Bowditch to control hydrographic mapping of the Atoll. This 

was followed in 1947-48 by a second order scheme of limited area 

by the U.S. Coast and Geodetic Survey. As the distribution of the 

existing stations of these .surveys did not meet project require­

ments, and one end station of the base line had been destroyed, a 

substantially new and stronger scheme was necessary which could be 

expanded as required. 

A base lihe for the net extended from station RUNIT on site 

YVONNE to a new station NORTH BASE #2 at the north end of the 

.island. station RUNIT was common to both the USS Bowditch and 

the USC & GS surveys. The base line was established to standard 
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procedures of the U.S. Coast and Geodetic Survey for second order 

base line measurement. The computed probable error of total 

measur~ment of the line was one part in 648,000. The allowable 
t 

maximum probable error for second order base line measurement is 

one part in 500,000. 

The geographic position of station RUNIT as determined by 

the USC & GS survey was adopted as the origin of geographic posi­

tion. The azimuth values of this survey for the line, station 

RUNIT to station SAND were adopted as the origin of geodetic 

azimuth. The probable accuracy of the adopted values for position 

and azimuth are not kno"Wn, but it was considered that the accuracy 

was consistant with project requirements at the time, and the 

expense of further refinement could not be justified. 

The computed closing error of the survey before adjustment 

was determined as approximately one part in 25,oco. An additional 

check was obtained in 1952 by inclusion of a first order traverse 

in the FLORA-GENE area. This indicated a closing error of approx­

imately· one part in 70,000 before adjustment of the adjacent 

quadrangle. In order that the values of a station would remain 

the same independent of the direction of computation through the 

net, an adjustment was applied to the triangulation figures. 

This consisted of a side equation adjustment which resulted in 

slight changes in the values previously reported. 

A plane grid was established in 1952 which was common to the 

entire Atoll, and from which the inter-relation of structures and 

areas, and their positions could be specified by plane coordinates. 
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Due to the limited area, the slight additional refinement obtained 

by computing a Transverse Mercator Grid would not have been 

practical. 

The origin of plane coordinates, N 100,000, E 100,000, was 

taken at station CORAL and the basis of bearings was a true 

meridian through this station as computed through the adjusted 

figures from the line, station RUNIT to station SAND. 

The 1957 expansion survey included establishing new second 

order stations on sites YVONNE, SALLY and GENF and third order 

stations on sites GLENN, HENRY, JAMES and KEITH. The triangle 

closure to include station LANTANA on site GIENN exceeds the 

allowable closure limits. However, the triangulation towers were 

damaged by a storm before re-observing could be accomplished. As 

an evaluation of the observing results indicated the values to be 

within a tolerance of one part in 5,000, it was decided to defer 

the re-observing until such time as more precise values are 

required for the station. 
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HOLMES 8 NARVER ENGINEERS-CONSTRUCTORS 

COMPUTATION OF TRIANGLES 
CAL C. BY _L_.S_l-I __ 

CHKD BY £.R, (j 

12-11- ::,-7 DATE __ _ 

DATE 12-20·..57 

<:ief2 JOB NO. ___ ,'---'-----

LOCAT ION cA.11 WG7o IC ATOi.t. 

SPHERICAL PLANE ANGLE 
STATION OBSERVED AHGL E CORR - N 1----.....----i LOGAfUTH M 

ANGLE EXCESS AND DISTANCE 
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HOLMES 8 NARVER, INC. 

ENGINEERS - CONSTRUCTORS 
JOB 942 

DESCRIPTION OF TRIANGULATION STATION 

N~ME OF ST AT/ON GAIL 

CHIEF OF, PA.RT'r ~ H. M. Johnson 
DESCRIBED BYW. Creasman MARKED ti r. 
FIELD BOOK NO PAGE CATE 

SI TE 

H.M. J. 

5/14/57 

Gene 
Teiteiripucchi Island 
Eniwetok Atoll 
Marshall Isl.ands 

DISTANCES AND DIRECT;,~:NS TO ii'EFERENCF MARl\S 

EL.E 11AT!ON OBJECT DISTANCE DIRECT ION 

I.:_ . 

Gail 

Elgin 

Buck Ill 

Buck #2 

FEET 'METERS 

164.04 i 

328.07 • 

ELEVAT/ON OF MARK. 4.52 

·- 1 

DETAILED DESCRIPTION OF STATION 

00-00-00 

32-27-24 

.32-27-24 

8.15 . 

9.23 

This station was established as a second order triangulation station in the 
Atoll Control Net by the Holmes & Narver 1957 Replacement Survey to replace 
triangulation Station GENE which was destroyed during Operation Redwing. 

This station is located approximately at the center or the island and 125 feet 
from the lagoon high tide line, 

The station mark is a standard H & N brass cap set in a concrete filled 55 
gallon drum encasing the top or a 10" H-pile. It is stamped "Gail - H & N -
1957." The mark is 6" below the ground surface. 

This station is the western end of the "Gene-Helen-Irene" first order traverse. 

Bucks #1 and #2 are 4"x4" posts set in concrete with a punched aluminum strip 
fastened to the top. The Strips are stamped with the buc~ number. 

AF r: ;--r 1 .ti ; 1 ·' ·.: r 

1 
-- i 

1 ... 
.. ~ 
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-OFFICIAL USr ONLY 
PAGE 2 - DESCRIPT./ON OF TRIANGULATfON STATION 
STATION Gail SITE Gene, Teiteiripucchi Is, Eniwetok Atoll, M.I. 
-
DETAILED DESCRIPTION OF STATION 'CONTD; 

G.4/L 

-----,........_ < • _ ... -- --
,,,-~...--- .......... 
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-OFF!C!AL USE CNLY 

H 0 L M ES a N '~ R VER , INC 

ENGINEERS -- CONSTRUCTORS 
JOB 942 

DESCRIPTION OF TRI A. NG UL A TION STATION 

CH IE" 0 F F.-4 IH; F. A. Axtell 
0 E s c R i RE D B y w. Creasman M ~\.R ~: [ 0 t3 r F. A. A. 
FIELD BOO.I<.. ~o PAGE c-~7E June 1957 

HENRY 
Mui Island 
Eniwetok Atoll. 
Marshall !al.ands 

[ ; ST A IV Cf S AND 0 I U E: CT. , .\ '.' ,.. , > ii t. > (- Rf_ NC E MA R KS 

Henry 

Rigili #2 

P.I. #1 

P.I. #9 

rfET M£T£RS 

147.35 

560.33 

ELE\'_,,TJON Of MARK 6.54 
DETAIL[D [JfSCR!,PTi:JN a~ STATiO"J 

00-00-00 

275-20-.33 

142-49-1.3 

£ L f VAT! 0 ·"' 

6.54 

7.72 

11.64 

This station was established as a third order triangulation station in the Atoll 
Control Net by the Holmes & Narver 1957 Expansion Survey 

This station is located ·on the north east portion of the islahd approximately 
50 feet south of the lagoon high tide line. 

The station mark is a standard H & N prass cap set in concrete 1 foot below 
the ground surface. It is stamped "Henry - H & N - 1957." 

P. I. 1 s #1 and #9 are l"x3" flats marked with stake tacks. The flats are 
driven flush with the ground surface. They-are P.I. 1s in the Island topo­
graphic control traverse. 

' ' 



t...l ... )!.. ... 

0 AG£ 2 DESCr~IPI !ON er !NiANGULl~T!ON STATiON 

Henry Henry, Mui Island, Eniwetok Atoll, M.I. 
p T r1 ·"W 0 r 

142· 49-/3 

Pl# f 

'-•" 

LCCATION SK£TC~ 

4.1 
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HOLMES a NARV£R, INC. 

ENGINEERS!- CONSTRUCTORS 
JOB 942 

DESCRIPTION OF TRIANGULATION~ STATION 

NAME OF ST AT/ON JAMES SIT[ 
~ 

CHIEF OF. PARTY. F, A. Axtell 
DESCRIBED BY w. Creasman MARKED BY: F.A.A. 
FIELD BOOK NO: PAGE: DATE. June 1957 

r----·- ·- - -· 

JAMES 
Rabe.ion Island 
Eniwetok Atoll 
Marshall Islands 

' ~- -- - - : -- --- --D ~ s r AN c £ s AND 0 IR£ c r I c N s 
· oaJE:CT -- -T ---olsrl.-Nci. -- -~ . TO REFERENCE 

DIRECT ION 

MARKS 1 

I 1 
r---·- - - ----- --- ---r;::E-ET·---, METER_s_t_ I ELEVATION : 

r- --- -- t- ------ - 1 
i - -~ -1 

James 

Rigill 112 

P.I. 1/1 

I P.I. #8 
I 
I_ __ -·· - --- . -

i 
I 197.26 I 
I I 

I 117.10 I 
l l 

______ _L __________ J 
ELEVATION OF MARK· 6.76 

. 00-00-00 

293-21-02 

I i72-2s-22 

I 
J_ --·-- ----

DETAILED DESCRIPTION OF STATION. 

' I 
I 
-'----

6.76 

7.18 

-----------···----~-- -· 

Thia· station vas established as a third order triangulation station in the 
Atoll Control Net by the Holmes & Narver 1957 Expansion Survey. 

This station is located on the north east portion of the island approximately 
30 feet from the lagoon high tide line. 

The station mark is a standard H & N brass cap set in concrete flush with the 
ground. It is stamped "James - H & N - 1957." 

P. I. 1 s #1 and #8 are l "xJ" flats marked with stake tacks. The flats are 
driven flush with the ground surface. They are P.I!s in the Islanq. topo­
graphic control traverse. 

•, f. 

. ....... 
- . ~· ' 
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PAGE 2 - DESCRiPT ION OF TRIANGULATION STATf ON 
STATION JAME.s SI TE James, Rabe.ion Island, Eniwetok Atoll, M. I. 

CET:rn ED DESCR!PTiON OF STATiON CO"YT.) 

E. M ·11 .I · 

LCCATIQ,t..; S"FTCH 

0 

I 
' 

\ 
'· "-... 

172 ·25-22 

r LAA.101/\J 6 

)4A1£S 

·.''~ 
~ .... 

·. 
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BFFICIAL USE ONLY 

HOLMES a NA R VER, INC 

ENGINEERS - CONSTRUCTORS 
JOB 942 

DESCRIPTION OF TRIANGULATION STATION 

NAME OF ST A T!ON JUNK SITE IRWIN 
CHIEF OF PARTY H. c. Dalton 
DESCRIBED BY W'. Creasman MARKED By. H.C.D. 

- FIELD BOOK NO PAGE CATE: 8/10/57 

Pokon Island 
Eniwetok A toll 
Marshall Islands 

r--"' 
I 

1-- ... DISTANCES AND OIR£CT10NS TO REFfRENCE 

I , ___ _ 

OBJECT 

'Junk 

Henry 

P.I. 113 1 

P. I. #4 

! DISTANCE. : 

·FEET !METERS f 
I ·-j 

; 2544.54' 

-- L 

' ' . ' 
I 

lOJ.99: 
! 
I 

197.03'. 

i : 
J -

I 

I 
L 

ELEVATION OF MARK· 

DETAJL!D DESCRIPTION OF STATION 

DIRECT ION 

00-00-00 

24-33-52 

155-26-08 

- - . -' -- ~-- ·- .J.. 

MARKS 

ELEVATION 

6.54 

8.J6 

8.66 

This station was extablished as a third order Traverse Station in the Atoll 
control net by traverse from Triangulation Station Henry as a part of the 
Holmes & Narver 1957 Expansion Survey. 

T~is station is located approximately 355 feet from the east end of the 
island and 45 feet from the lagoon high tide line. . 

The station mark is a standard Holmes & Narver brass disc set in concrete 
1 feot below the ground surface. It is. stamped "Junk - H & N - 1957." 

P.I. #3 is a l"x3" flat marked with a stake tack driven flush with the ground 
surface. 

P. I. #4 is a 2°x2" stake: marked with a stake tack driven flush vi th the 
ground surfa~. 

P.I. 's #3 & #4 are both P.I. 's in the Island topographic control traverse. 

, n r-r ' p 1 A 1 i J c..: r A • , • \ .... 
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I v 1 A L L' .:) t: Uta' Li 

PAGE 2 -- OESCRIPT ION OF TRIA NGUL.~ TION STATION 

STAT!O"i JUNK 

LOCATION SKETCH 

SiTE Irwin, Pokon Island, Eniwetok Atoll, M.I. 

c 

~ 
1:: 1''.C'T,JkSBH':;::;;n .. PER DOE 

<: ::--: : . .,.., IJ.i:_'.:'~;:::; ,;or,y, 15 r 1994 
. : :· ;:.:r~·:·c_·~-~ 1 ~:L;-~IS(.'.ALLI TO 

~. ~-·Jt:!:8 F. 12.!ZO!~· 

155-26-0 ~ 

' ... 
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HOLMES a NARVER, INC 

ENGINEERS - CONSTRUCTORS 
JOB 942/ 

DESCRIPTION OF TRIANGULATION STATION 

NA.ME Or STATION. KEITH S!T[ 

CHIEF OF PARTY F. A. Axtell 
Df:SCRI BED By w. Creasman MARKED By I.A.A. 
FIELD BOOK NO PAGE. DATE June 1957 

KEITH 
-Oil"Unien Island 
Eniwetok Atoll 
Marshall IslaDd.s 

[ ___ -_ 
-- -- . -

__ _D_~~TANCES AND DIRECTIONS TO REFERENCE MARKS 

ELEVATION 
I 

OBJECT DISTANCE 
l - -

FE£T i MET[RS 
-- , 

I 

Keith 

Rigili 1/2 - i 

P.I. #1 .203.61 i 
' 

P.I. #9 
I 

605.25 I 

l. 

ELEVATION OF MARK 
~ 8.69 

, v 

DETAILED DfSCRIPTION OF STATION. 

DIRECTION 

334-37-49 

167-11-39 

8.69 

- - . - -· - - . I . 

Thie station was established as a third order triangulation station in the Atoll 
Control Net by the Holmes & Narver 1957 Expansion Survey. 

This station is located on the north portion of the island, approximately 40 
raiet from the lagoon high tide line. 

The station mark is a standard H & N brass cap set in concrete 1 foot below 
the ground surface. It is stamped ,Keith - H & N - ~957." 

P. I. 1e #1 and 119 are l"x3" flats marked with stake tacks. The flats are 
driven flush with the ground surface. They are P.I.'s in the Island topo­
graphic control traverse. 

• ~ .. II 

OFF/.-C IA L USE Q.'\JLY 46 



OFF/ C I A L L'S [ 0 NL Y 
PAGE 2-DESCRIPTION OF T~IANGULATION STATION 

ST AT/ON KEITH SITE Keith, Gtriinien Island, Eniwetok Atoll, M.I. 

DETAILED DESCRIPTION OF STATION (CONTD, 

' .:·~ .• i'.f-'.~.HFTED PER DOE 
'A -:- • ..,.,. • ~·, 

- f ~ .'. • : • -1 

PJ H ./ . /6 7-11- 39 

KEITH 

.5.3 4 - .37- 49 

LOCATION SKETCH, 

+ I 
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5 NARVER, INC 

ENG!NEERS ·- CO.NSTf?UCTORS 
lJOB 942 

DE'SCRiPT!ON OF T RIANGUL .4 T ION S Tl~ TION 

NAME C,F :::: T /:.Ti 0 N NORTH '.> Tr YVONNE 
CH i £F.~ 0 r F'.4 P; r H.M. Johnson 
OESCR!BEO HrW. Creasman MARK[[) f~ H.M.J. 
FIELD B:..iJ>( NO P:-.GE J:ii' 5/10/57 

Cl:L. f.."C 1 DtSTANCf 

r:tTT 'METERS 

Runit Island 
Eniwetok A toll 
n~arshall Islands 

[ L t. \.A : , C .>./ 

-North 5.44 

Coral 00-00-00 

i ,. 
·-

R.M. /11 

R.M. #2 

164.03 

.J658.29 

ELEVATION OF MARK ;.44 .. 

DETAILED DESCR!PTIO~ OF STATION 

114-37-05 

114-37-05 
' 

. i 

l 

10.59 

13.62 

This station was established as a Second Order Triangulation Station in the 
Atoll Control Net by the Holmes & Narver 1957 Replacement Survey to replace 
triangulation station Yvonne, which was disturbed during Operation Redwing. 

This station is located approldmately 500 fe&t from the north end of the 
island and JOO feet from the lagoon high ~ide line. 

The atation mark is a standard H & N brass cap set in a concrete filled 55 
gallon drum encasing_ the top of a 10" H-pile. It is stamped 11North - H & N -
1957." The mark is.bn below the ground surface. 

This station is at the north end of the "Yvonne" first order traverse. 

R.M. #1 is a 4"x4" post set in concrete with a punch-marked aluminum strip 
stamped "Buck #1" nailed to its top. It is a chaining buck on the "Yvonne" 
first order iraverse. 

R.M. #2 is a standard H & N bras~ cap set in concrete set flush with the ground 
surface. It is stamped "Ynez." It is flush with the surrounding ground. 
This R.M. is an angle point on the "Yvonne" first order traverse. 

-OFFiCi~ L USE 0' 1LY I i "' 
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PAGE 2-·DESCRIPTION OF TRIANGULATION STATION 

s T 4 r; 0 N NORTH St Hf Yvonne, Runit Island, Eniwetok Atoll, M. I. 

OET41LED DESCR.!PT!ON er s 1.J T1UN . CONT 0 

LOCATION SKETCH 

:f'; . 

~.:.::· : -: 
~', .,, 

. " 

.. ..__! ... 
'~ '.--: 
r· 

i 

114--37·05 

OFFICIAL USE ONL y· 
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OFFICIAL USE ONLY-

HOLMES 8 NARVER, INC. 

ENGINEERS - CO.NS TR UC TORS 
~JOB 942 

DESCRIPTION OF TRIANGULATION STATION 

NAME OF STATION SALLY SITE SALLY 
CHIEF OF PARTY H. M. Johnson 
DESCRIBED BY w. Creasman MARKED By H.M.J. 
FIELD BOOK NO: PAGE: DATE 5/13/57 

,Aom.on Island 
Eniwetok Atolll 
Marshall Islands 

r--·-- - -· - ··- . - - - -·- . . -
i Dl5rANCES A.ND OIRECT;ONS TO 
r- - --oaJ Ee r - 01srANcE · --i ·· 

+--------· --- ~ 

REF FR£ NC£ 

DIRECT ION 

FEET ! METERS' , -- -·- - - - - __ .., 
' ~ 

Sally 

Coral 00-00-00 

i Buck #41 164.04: 97-30-20 
' I I 
I 

I 
Buck #30 164.05 ; ! 159-46-30 : 

I , 
I_ Buck #29 j 54.00 1 277-31-30 

- ·-·--- ----- ·-- --------- - -- ___ 1.. __ -·-----···-

ELEVATION OF MARK: 

DETAILED DESCRIPTION OF STATION. 

' 
. _l_ 

MARI\$ 

f. L £VAT iO N 

9.59 

12.86 

12.72 

13.06 

This station vas established as a second order triangulation station in the 
Atoll Control Net by the Holmes & Narver 1957 Replacement Survey to replace 
tr~angulation station Aomon which vas disturbed during Operation Redw'ng 

This station is located on the south east portion of the island, approximately 
350 feet from the lagoon high tide line. 

The station mark is a standard H & N brass cap set in a concrete filled 55 
gallon drum encasing the top of a 10" H-pile. It is stamped "Sally - H & N ~ 
1957." The mark is 6" below the ground surface. 

This station is a part of the "Sally" first order Traverse. 

Bucks #29, 30 and 41 are 4"x4" posts set in concrete with an aluminum strip 
on the top with the buck number stamped on it. They are chaining bucks in 
the Sally First Order Traverse. 
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PAGE 2 - DESCRIPTION OF TRIANGULATfON STATION 
s TA r i 0 N Sally SITE Sally, Aomon Island, Eniwetok Atoll, M.I. 

DET~llE.) DfSCRIPTION OF STATION !CONT'D. 

159-4(:. - 30 

97-30-ZO 

LOCATION SKETCH. 

G 
0 

Ql?.1f.;;'3 ' 

r 

'<) 
I:} . J; -

~ 
':!! 277-31-30 

(_ 54LLY' 

_ _/59. ?6' -33_ __ _ 

OFFICIAL V SE OA' I y I'd - • 

.,. _ . .,. - ....... 
.... ?'.:~. :t::_t=; 

.· . . ::· .~ l ~1 ?)~ 

) 
I 
) 

I 

8 ;_- V f :/ J Q;YI;; !.,> 
·-~--"'-... 

~--~ ............ ~. 

.......... 



--OFFIC§AL USE ONLY 

HOLMES a NARVER, !NC 

ENGINEEHS - CONSTRUCTORS 
JOB 942 

OESCRiPTJON OF TRIANGULATION STATION 

"I AME: (~F S TAT 1 C: N RUJORU #2 

c H 1 f io- or ~ ,1 R ., .. ,,. H. M. Johnson 
o Es cf.( 1 f3 t:- o B Y W. Creasman MARKED ti)' 

DA~·::.· r1n D 800.i... NC P4GE 

CBJECT i.' : ~' ~- tl N CE 

FfE1 METERS 

Rujoru #2 

E L [ \ 4 T I 0 ~ 0 F MA R K 10 • 66 

OETAILE:D DESCRIPTION OF srAr1J~ 

S TE 

H.M.J. 
May 1957 

PEARL 
Rujoru Island 
Eniwetok Atoll 
Marshall Islands 

D!R~·.._~T.1 C.A.i ELEVATIO."' 

10.66 

This station was established as a second order triangulation station in 
the Atoll Control Net by the Holmes and Narver 1957 Replacement Survey to 
replace Rujoru, which was disturbed during Operation Red\ling. 

The station mark is a standard H & N brass cap set in a mass of concrete 
encasing the top of a number of steel reba.rs driven to refusal. It is 
roo.rked only by' a center punch mark. 

This station is located approximately 90 feet from the ocean high tide line 
and ll,6 feet from the easterly end of the island. 

No reference marks were set at this station when it was established. 
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PAGE 2 - DESCRIPTION OF TRIANGULATION STATION 
STATION Rujoru #2 SITE Pearl, Rujoru Island, Eniwetoj Atoll, M.I. 

r DETAILED OESCRIPTJON OF STATION (CONT'D! 
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