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A scheme of second order triangulation composed of check figures was executed 

). from a second order base line on Runi t Island. The scheme extends northward to 

Bqgallua Island and southward to Eniwetok Island. The survey was for the purpose 
U! 

~ of coordfoating local surveys on project isl.<:nds CTld to establish distances and ·-..c:: 
~ azi~uths between certain installations. 
< -: Standard procedure and srecifications of the U.S. Coast and Geodetic Survey 
0 -• ~for second order triangulation was the criteria for this survey. The geometry 
z; 0 

~ ·~f the scheme was checked by the Los Angeles Office of that organization before 
~~ 
..... "" . 
0 ~field work started and the results of observing the scheme were checked as to 
U! :;., 
~;:: 

c: -:; gprocedure in J~nuary of this year. 
0 VJ 
~· .~ The scheme was so executed that it can be expanded to :tr.elude the ~omplete 
c: -.:;,. 
'i •t; 
E ~toll and where possible the permanency of station loclltions was considered. All 
0 

~ station markers on project islands were referenced. Referencfog of the two stations 
~ 
qi> 

¥ in the lagoon and on the s~nd spits south of Runit Were not pratical. 

"" 0 .. 
c. Tlvo previous surveys have been made of the eastern portions of the atoll. As 
~ 

~ 
stated in the reconnaissance report of January 7, 1949 these surveys were not 

readily adapted to the requirements of this project and were necessaril7 reoccupied 

to expand the present scheme. 

The U.S.S. B0~1JITCH SrRVEY made in 19.44 was of third order accuracy and covered 

the eastern rortion of the atoll from Igurin to Bogumbogo. The apparent purpose 

was hydrograpbic charts of the atoll. It included a base line on Runit Island and 

control f-Dints on eleven other islands, also a station jn the lagoon in the vie-

1nity of the exjsting station, Coral. The geographical position of station North 

Base on Runit Island and the azimuth of the base line between stdions North Base 

and South Base were determined by astronomical observations. As most of the sta-

tions on this survey were not on project islands an<' the reoccupation of its sta-

tions would have been necessary in any case for system expansion the values found 

in th e U.S.S. Bowditch Survey ~ere not incorporated into the present survey, except 

that the Joint Task Force Seven Survey determination of the latitude and longitude 

of station Runit was based on the original geographical position of station North 

.) 
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Base as established by this survey. Also, the azimuth of the line North Base-Sand 

) was accepted. 

The JOINT 'IASK FORCE SEVEN srRVEY made in 1947-48 and covering the eastern 

~ portion of the lagoon from Aniyaanii to Engebi, consisted of a limited scheme with 
~ .... 

stations on Engebi, Aoman, Runit and Aniyaanii and station Coral in the lagoon. 

'; The seheme was stated to be of first order accuracy and first order procedure 
c 

.:! 
~ ::was used. However, the base expansion figure was not consi~tant with specifications 
z c 
~ ·~f the U.S. Coast anfl Geodetic Survey ana it was.only because of the lim:ited extent .... ~ 
.... -o ~f the scheme that it could be considered of a high order of accuracy. 

1:12 ;.. 
~;:: 
c ";::; Of the seven stations included in this survey, station Graflex on Acman Island ....... 

"d -- c . 0 v, 
.t; .uh.ad been destroyed and the station on A.niyaanii was of litUe value in expanding 
c: ~ :·u e ~he scheme. To establish a ne111 station on Aoman for the present survey requfred 
¢ 

.:; reoccupying three of the five remaining stations. It thus was ap~rent that the 

1 expanded requirements of the present survey involved re-establishment of a complete 
0 
i;. triangulation network. 
~ 

~ 
Station South Base of the U .S.S. Bowditch Survey ll'as not recovered anc a. new 

station "Runit" was established at the south end of the island. The line North 

Base-Runit became the base line of this survey. 

The geographical position of station Jorth Base and the azimuth of the line 

North Base-Sand as establ1shed by the u.s.s. Bowditch Survey were accepted and 

became the origin of ~sition and azimuth. ·Although the original azimuth obser-

vations were made from station North Base to station South Base an examination of 

the conections obtained for the angle in the U.S.S. Bowditch tri<::.ngulations showed 

that but little accuracy l'Ould be lost by accepting the azimuth of the J ine from 

station North Base to station Sand ~s the basis of azimuths for the survey. There-

fore it was considered that reobservation for azimuth was not justified. 

The line North Base-Runit was measured to first order accuracy and the azimuth 

of the line was computed from its relation to the line N. Base-Sam. 

The computations involved in establishing the azimuth of this new base line 

have been checked and are included here for reference purposes. 



A copy of the Report of the Engineer, Joint Task Force Seven, Part 2 was 

made available to us and has been of great assistance in planning and executing 

this survey. 
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Location of Control Points 

To meet the requirements of the present project, a horizontal net has been 

established consisting of fifteen stations, including five stations of the 

Joint Task Force Seven Survey. TY.ro of these five were original stations of the 

U.s.s. Bowditch Survey, an0 an additional station of that survey on Eniwetok 

is also included. Stations are located so that all project islands are tied in 

directly to the scheme or can be tied in by local triangulation. A new station 

in the lagoon off the south end of Runit Island was established to strengthen 

the base expansion quadrangle. 

Where practical, stations have been given the name of the island on whiah 

they are located.. Thie was done to simplify reference to these stations. Some 

of the u.s.s. Bowditch ann Joint Task Force Seven stations have been renamed 

and reference to this is made in the station recovery notes. The stations of 

the survey and location are as follows: 

BOGA -------- Bogallua Island 
Teiteir ----- Teiteiripucchi Isl~nd 
Engebj ------ Engebi Island 
Bokon ------- Bokonearappu Island 
Aomon ------- Aomon Island 
Piiraai ----- Piiraai Island 
North Base -- Runit Island 
Runit ------ Runit Ialatld 
Coral ------- In lagoon 
Pinnacle ---- In lagoon 
Photo ------- Photo tower in lagoon 
Islet ------- First sand is1anc south of Runit 
Sand -------- Third sand island south of Runit 
Aniyaanii --- Aniyaanii Island 
Parry ------- Parry Ieland 
Eniwetok ---- Eniwetok Island 

The islands of Muzinbearikku, Kirinian and Aareaubiru will be tied in by 

local triangulation. Japtan is not included in present control requirements 

but ear~ be tied in by the same method if desired. 
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Geographic Position and Azimuth 

) r . 
, , ; In the interests of eoono~ and because we concurred with the Joint Task Force 

1.11 },~ven Survey that lfttle accuracy would be loet, it was our intention to accept 
Cl,) - / "· 

:2 · .. ~)tpe geographical positiori of station North Base and the azimuth of the new base 
~~ ~ . 

-~/line as ·the origin of P<>~1:tion and azimuth for the present survey. Also' tb'e length 

·/Ji 'or :the' base line wo~ld b.;,~cepted. 
_;'.· ~/:: ' ·. . . . . . i·'· ;i··c: . ' . 
~ ·.~ In observing :t'of the ·lfre.tttmt m£rvey tpe base expansion qtmd~gle was o~.~erved 
..:: ~1. · .. ,,. 

· ·!: ':- ast due to the necessi.tt_~f' constructing the new station, Pinna.cl.a, in th~.:lago(m. 
·O..., .. 

. ~· , . 

~·~'l'he results obtained indicated that the pre~e!lt J_.peation -er the l!arker was eccen
.: ~ '; . ' 

-e -
0 ~tric to the position from which the 'l'ask Fo.~~e .!),:vEf:J! observations were ta.ken and 
~- 0. . '··~:~; . 

~~could not be aeoepteO: as tlie point of or~;of the present Slll"YeT• A computed 
. 5:$ ., • < . 

~ ~difference -of approximately four tenths o:f ~i foot in a northee,sterly direction was ... 
. "" 

": to~. This difference may ha-ve been caused by physical displacement of the 
u 
:s 
'g monwnent • ... ' 
Q, 

~ The Loa A.ngeles .of'fiee of. t~ U.S.C.& G.S. concurred in' the co11elusion that 

statio~ North Base could not be aec~pted ae being in its .true J.>03ition~ also. in 

.the decision to measure the line from the present position o! station N0.rth B ase 

to station Runit to establish a base line for the present survey. The geographical 

position of station Runit and ilh• azimuth-'<>£ the line from station Runit to station 

Coral would be accepted for position and aziml.tth as the limited extent of the ad-

justments ·involved would uot appreciably effect the accuracy requirements of this 

project. 

9 
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Field Procedure 

A reconnaissance of all locations involved was made and markers set for the 

triangulation stations. Actual observing on this survey started 1n October, 1949. 

:a 'l'he observing party consisted of an observer, record er and a varying number 
(j ... 
< of light tenders. The party was quartered on an L.C. 'l'. which moved to conven--~ 
c 
~ -~::: z C) 

Cl> "ti(, 
..c ~ 
-~ .... -C> .,, 

~
Ill ;.. 
~-

ient points in the lagoon as required. An L.C.I!. and a DUKW were used for t~

portation to the stations, and when practical, planes were used between the islands 

having landing strips • 

Four Bilby steel towers were a~ailable for the survey and were moved to nett 
= -s :a 6 
0 Cl) - stations as the survey progressed. Where low towers could be used they w•re con-
.:: !,,) 

.S ~ -strueted of wood. The towers ••re adequately braced and little rlbration wae 
·~ 

g °"' experienced. All observing was at night using ligbte fo_r targete. A Wild T_-2 .. ..... 
": theodolite was used .for observing and found to be Te~ '.eatia_faotory. Some· dif""'. 
u 
:J 

"g ficulty wa11 experienced with the exterior lighting probably due to moisture • ... 
Qo 
~ Station lights were constructed f'r01ll U.S. Navy battle lamps by installing a reo- _ 

stat. This made it possible to ditn the lights to correct intensity and they made 

a satisfactory targ~t. 

Continuous inter-station communications WtQ"e considered necessary due to the 

remote location of the stations. This was realized by using u.s. Anlry Type 619 

portable radios. Considerable time was saved by this means of comID\mication as the 

light intensity could be adjusted instantly. ana changes in plans could be trans-

mitted to all personnel involved. This was often necessary due to weather con-

ditions. 

The observing was done at a period of the year when considerable rain and 

high wind velocity was experienced. Some time was lost due to weather both in 

being unab le to get to the stations and poor visibility while occupying the 

stations. 

Water transportation was adequate but necessarily slow and the personnel 
' ' i 

~ere usually away from the base of operations foui"teen to sixteen hours. 

' " 
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Travel after dark in the lagoon was considered dangerous and the personnel were 

distributed before dark and picked up after sunr1se in the 110rningo 

Observing procedure consisted of adjustillg the intensity of the stati0» lights 

to the minillftlll which could be observed thereby obtaining a small targer consider-

ing the distance involved. This 'PSS done as early in the evening as sufficient 

darkness r.as obtained a!ld from one to three sets of six positions each were observed. 

Due to weather it was sometimes only possible to complete one satisfactory set in an 

riening. From two to five hours were spent ill observing. When results obtained 

were within the specifications of the U.S. Coast and Geodetic Survey no attempt was 

bl. -
a= "5 made to obtain further refinement. 
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The strength of figures obtained for the net was an RI of 74.4 with a maximum 

of 130 allowed .. 

A maximum triangle closure of 2.5 seconds and an average closure of 1.3 seconds 

was obtained with the marlmmt of 8 seconds for one triangle and 3 seconds for the 

average closure allowed by specifications • 

The RUNIT BASE LDE is a broken base consisting of four eections connecting 

the two stations, 'North Base and Runit. This was necessary due to the configuration 

ot the island. Traverse Station Ru.nit of the Joint Task Force Seven Survey is an 

angle point in this traverse and was also included in the former traverse. 

Standard procedure of the U .s. Coast and Geodetic Survey for second order base 

line measurement was used. Angles were measured with the Wild T-2 theodolite and 

the measurement was made with three Lovar tapes using tberm0meters ana stretcher 

apparatus of an approved type. The calibration certificates of these tapes are in-

eluded in the record of the survey .. 

Stakes were set at fifty meter inter~ls for chaining points and the tape8 were 

alternated so that in completing the forward and backward measurement all three 

tapes were used in each direction. 

Due to the velocity of the wind at this period of the year it was necessary to 

use a wind break in order to obtain accurate results. This consisted of a thirty 

f / 
IJ 



six inch strip of canvas approximately fifty five meters long which was held 

, .• ') parallel to the line as each measurement was made. 

The computed probable error of the total measurement is 1 part in 648,000. 

The allow.able maximum probable error is one part in 500,000o 
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GEOGRAPHIC \ .• .t~J 
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LOCALITY_E.J'!J..l(y'_l;_T_t;_)J'( _ _A_IOLL_ .!Yf.AB:;ffALL /~~A~-~ DATUM ENIWETOff. :iTRONOMIC /944 .5eCOND ORDER TRIANGULATION 
"·:·~· 
., ~· 

STATION· 

Norf" Bo!Se 

Aun if 

Coro/ 

LATITUDE 
AND 

LCN,'ITUDE 

11-.33 -2.3.2€.7N 

162.-21-09.89:JE 

i 
1. 
i 
I 

II - .32 - /6. OBON 

162-i?.2 -01.621 E 

II - 32 -20.254 N 

16Z -17 - I0.944 E 

__ 1 

j 

SECONDS 
IN 

METERS 
AZIMUTH 

322 -47-Z.5.'f"· 

32.7 -56 -.5-4.1:~ (~ 

35-25-5/.4 .; 

75-oz -079',. 

156 -30-13.8 .. 

l.S4 -55-56 7· 

331-2s -.38.f! 

69 -.34 - 34.8 

147..-

2/5-
I 

2.ss-~-20.1 

/!49 -01.s 

142. -47-36."i ·1 32Z. {47-25.7 

_2-~5--~!:.. 2o_.i;_ --1' _,,,,Lo,, 
2.e9-02-S~, 109-~ -04 5 

.~~- I 
289-36-2.6.8- 109 - -S7.€. 

300 -s.s -07.4"'; . ! 120 - 6 -28.8 

\ 

324 -04 -06.t.. I t44 - .. s -13.o 

3.39 - o.3-46;~~ I 159 ~ - 3.s. o 

j - \ /29-.:4-1-:_sz.8:.:- l. ~~-9f-/76 
I 148 - .59- 3/.2 :. I 328 { __ • "8. 32.4 

I 
163-08- 2.7.9 343 .o,,-oo.s 
17_4-2.5- 39.::- i 354 ~-318 

i!A -pz. -57.2. 

2.21 -50-49:3 
- ~ ~.l 

..... ,-.J! 

-r--~-::. 

:.._. ___ :...·.: 

TO STATION 

A unit 

5and 

Pinnqc/e 

Coro/ 

Aoman 

Piirat1i 

/5/ef 

Pinnacle 

Norfh Bose 

Nor~h Bo~e 

Sand 

p".,nacle 

Ani_yoan// 

Parry 

En1wefolt 

8ogt1 
Teiteir 

En9ebi 

Bolton 

Aornan 

Piiraai 

DISTANCE 

METERS fEET Loci.\~ 
METERS 

3.4136308 
\',·l~ . . )": J1'f i 

2$91.9749 B.503.84 :1:;;.,i,.' 
--- ---- --- --- --- :. ~.;: ~~ii 

3.8247895 

I 3.645567.9 

I 3.8 74 75 _,3 

6680.20 219/6.6 •• J- .. ,,: 
4421.48 "i4.So6.,--_ - · · t: { 

\ 

38906165 

3.6491067 

74 94. 68 _ .. ~~s~~~ = \ '·t 
7773.SO 25503.6 ' ' I 

·-------,--- ~ :•· 
44.S 7. 66 14 "..Z...4-~ ·-·· -- .. . \ :1 

---=- -~-; ·-.~J I 

I 
3.5087376 

3644 2.25,9 

3.4136308 

32.26.54 

4407.84 

2.591.9749 

\.3.8747533 7494-68 

1 ~.OS; 3_3J\B - II~;~~ ZI 
136959742 491.S.61 

\ 

4.15856~9 14406.68 

4-2-360560 17220.90 I . . 

+ 4 3156~8_5 - 20 6_8_4 _6_6 

4 21os2s1 18643.40 
I 

4-2344911 17158.% 

4./$172.62 1418/ 63 

4.0480178 

3.9984988 

3.9041724 

-1 

11/69.09 

9965.49 
8019.96 

l_CJ_58~:__7 ___ ~ .. ·. :j 
14461.4. :-,; . 

;• 
- --------·- -- I • 

8503.84 ... 

I 
-1 2.458_f!:8 

374:J8.3 
i 

,"\-· 

( 1€.29/. 3 

47265.9 

5"498.9 

67862.'J 
- --- - ------

61165. 9 

56i?.957 

46527.6 

.36(;43.9 

3Z69S.I 

&-6 31 Z.2. 

. I 

'.'1 

/i 
>.I ... , 
1 ., 

.••·1 L._.t_;_ 

;~~~"" ,,~. '- . · .· ·: · :::~\·i: ,, .·•.· : .... , ··: .. ,:Yj~I ,~~ .lJL.i);.;a.?t.i<.---..::.,_ "'""'' ..;i;.;~.t'.kl ·· !:-cs.,iW..e~.~,_,.,..._. ~ .. ,, .. -. .c. ~,,_..,.t.;:,,·.,_...c .• ..,....,.• JJio'.J~ 
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LIST OF DIRECTIONS 
I , 
'_,/ STATION __ AN_IY_AAN_I_I _ __:(_lod_ak_;):..._.... __ OATE~~.3_/l_?_/_50~------

CHIEF OF PARTY--'LS=H=---------- COMPUTEDBY __ LS_H ______ _ 

CHECKED 9y __ LMF ______ _ 

089ERVfD ECO. HA LfVEL CORRECTED DIR. 
OBSERVED STA'FION ADJ. D fllt. 

DIRECTION RED. 1110. Z!RO INITIAL 

• I ,, • I • 
Parry 0 00 00.00 0 00 00. 00 

Coral 101-54-26.6 -
R.tl. No. I 214-55-42.6 -
17.495. 

Photo Tower .304-50-46.2 -
21.425 tli 

i 

J26-01-2e.6 
I . 

R.11.. No. 2 I -I 

.33.778 M I 
I 
i 
I 
I 
! 

No eccentricity or lights or ~•truaent Lt this st ation 

Observations ma ie from a 16 r t wood t~ rer 

Reference marks were establisht by the • oint Task Force Seven Sw Ttq 

I 

I 
I 
: 
I 
I 
I 

i 
! 
I 
I 

I 

i 
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LIST OF DIRECTIONS 

STATION .lOMOli (.lomon Trav. Sta.) OATE~_3_/l_?_/_50~~~~~~ 
CHIEF OF PARTY_~_LSH ________ _ COMPUTED BY __ LS_H _____ _ 

OBSERVER _______ FPQ___ . CHECKED 9y __ ...::..:LS.;.::.__H __ ---

OBSERVED STATION 

Coral 

Photo 

Bokon 

Enge bi 

R.M. No. I 
22.860 » 
R.lf:. No. 2 
22.860 M 

li. Base 

OBSERVED 

OJRECTI OH 

• I II 

0 cc ( 0. 00 

21-49-02.8 

86-53-44.1 

94-05-58.5 

188-08-10 .o 

278-08-10.0 

i ECC. 

R[O. 

-

I SEA LEVEL CORRECTED DIR. 

t RED. ZERO INITIAL 

I • I ,, 

I 0 00 00.00 

No eccentricity of lights or instrument at this station 

Observations t~ken fl'01ll 40 foot steel t~er 

Reference mark~ are bronze disks in concrete blocks 

ADJ. DIR. 

J... / 



HOLMES a NARVER ENGINEERS JOB N~. 640 

LIST OF DIRECTIONS 
) 

1
sTATION ___ B_OG_A _________ _ DATE _ __,'J/.__l__,7 /.....;..50 ______ _ 

CHIEF OF PARTY __ LS_H _______ _ COMPUTEDBY--=LS=H"'"----~~ 

OBSERVfR ___ FPQ...._...__ _______ _ CHECKED 9y. _ _,1_.vp _______ _ 
: 

OBSERVED ECCL SU LEVEL CORN!OT!D 011•. 
089ERV£D STATION AD.I. Dlft. 

DIRECTION ft-E 0. ftlD. Z!ftO INITIAL 

• I II • I • 
i Cbral 0 00 00.00 0 00 00. 00 

Photo 6-48-04.0 -
R.M. No. I 94-53-50.0 -
59.015 M ... 

I :1.1. lo. 2 154-54-00.0 
I -

:.36.576 I 

I . 
Teiteir 293-21-24.7 -

I 

.311-03-56.3 Enge bi -
' 
I ' 

No eccentrioi i y of lights or j.nstruaen~ at thi1 1 atation 
I 

Observations- 1 ~ e from 40 too~ ate el to •er 
l 
' 

Ref erenoe marl e are bronse di~ka in co~ crete bloc 1ka 

' 
I 
I 

I 
; (. 

' 
' 
' : 
I 
I • 
I 

' 
i 
I 
I 
' 

' 

' 

I 
' 

' 



HOLMES B NARVER ENGINEERS JOB N~. 64u 

LIST OF DIRECTIONS 

STATION ___ B_O_ltO_N ________ _ OATE~___,3/1----'7/_5_0~~~~~-

CHIEF OF PARTY_----'LS=H~------- COMPUTEDBY_~LS'°-=H'-------~ 

OBSERVER----~FPC........,._ _______ _ CHECKED 9y ___ u~w _____ _ 

OBSERVED ECC. SEA LEVEL CORRECTED DIR. 
OBSERVED STATION ADJ. DIR. 

DIRECTIOH R!D. 1.rD. ZERO INITIAL 

• I " • I ,, 
.lomon 0 00 00. 00 0 00 00. 00 

Coral 62-59-24.7 -
R.M. No. I 207-24-12.2 -15.240 M 

I 

I R.I. No. 2 279-:u.-12 .2 
I -15.240 M 
i I 

i 

' I 
I 
' 

No eocentrioit:y t>f lights or instrument at this eta ltion 
I 

Observations mad e from a 15 foot wood towtr 

Reference marks llre bronze di•k• in CODC1°1 1te blocks 

: I ! 
' : I 

' 

I 

I 

> ! 

I 

\ 
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LIST OF DIRECTIONS 

STATION CORAL 

CHIEF OF PARTY LSH 
Ill 
Cl> OBSERVER FPO ;... -.:: 
y OSS!RVED 
"" < OBHRVE:D STATION 

DIRECTION -• • I " = 0 N. Base 0 00 00.00 --• s:: z <:) Runit 15-48-14.6 ·-~ Clo 
.;: '-! 

-~ Sand .34-01-32.5 
"'"" o~ 
Ill ;.. Pinnacle .34-35-07.2 CG ;=; 
=~ .... ... 
~ -
0 r55 .Aniyaan11 45-53-47.1 
~- u. ' 
4: ~. 

Parry 69-02-46 • .3 .c .... .... ~ 
e~ 

Eniwetok 84-03-20.2 .o 
"" .... 

"'O Boga 2.34-40-.3.34 ~ 
u 
:I 

' "O Teiteir 253-58-12.8 0 .. 
c. 
CJ 

~ Engebi 268-07-08.7 A:: 

Bokon 279-24•19,4 -
!omon .309· :u-10 .1 

- Piiraai 326-49-29.3 i -I 
r 

l ~ 
No ecoentrioi tr· of lights or ipstrument jat this s .• at ion 

Observations m de from a 14 f~t wood ~wer set ol existing 
circular cone '"ete cell : 'I • T 

• i I 
I No reference marks set 
I 
' 

I 
I I ' 

( 

-· 

~y 
i 



., 
' 

II! 
Cl) 
;.. ... 

.c:: 
u 
a.. 
< 

' / 

\ 

HOLMES 8 NARVER ENGINEERS JOB N~. 640 

LIST OF DIRECTIONS 

STATION DGEBI {Eli!nl DATE J/J.7/50 

CHIEF OF PARTY LSH COMPUTED BY LSB 

OBSERVER PPQ CHECKED BY FPC 

OBSERVED ECC. SEA LEVEL CORIUCTED DIR. 
Ol!IHRVED STATION AOJ. DIR. 

DIRECTION RED. RID. zuto INITIAL 

• I ,, • I • 
Coral 0 00 00.00 0 00 00. 00 

Photo 17-01-021, -
Boga 97-.37-22.0 -
Teiteir 120-21-.30 • .3 -
R.1. Jo. I 105-11-10. 0 -
15.240 M . 

R.I. lo. 2 195-11-10.0 -
15.240 • 

; 

' i 
I 

A.omon .315-30-01.4 ' ·, -' 

B. Base 322-.33-45 • .3 : -- I 
I 

I 
I 

i 
i 
I 

Jlo eccentricity c t lights or ins~l"Ollent at this eta~ ion 
! 

Observations madt tro• 40 foot steel tower 
I 
I 

~e blooks Referenoe marks 1 re bronze disks: in coricre 
' I 
! 
I 

I 
! 

I I ' ... I 

l 
i 
; 

' 

: 

I 

. 
' 



' ' 

HOLMES a NARVER ENGINEERS JOB N~. 640 

LIST OF DIRECTIONS 

STATION __ EN_IWET __ O_K_(P_r_i_v_il_e....;:;g_e) ___ _ DATE __ .3_/l_?_/_50 _____ _ 

CHIEF OF PARTY_~_LS_H ______ _ COMPUTEDBY __ LS_H ___ ~-~ 

OBSERVER ____ FPQ"-Z-><--------- CHECKED 9y __ _....LMP._..__~--~~-

OIHRVIED STATION 

Coral 

Parry 

R.M. No. I 
11.924 M 

R.I. No. 2 
ll.924 JI 

098!1tVED 

DIRICTIOH 

• I # 

0 00 00.00 

47-49-22.5 

62-46-17.4 

.332-46-17 .4 

ECC. 

RED. 

05'-.39.8 

-

SEA LIEVEL CORlt!CTfD DI It . 
ADJ. Dllt. 

"ID. Z!ltO INITIAL 

• I # 

0 00 00. 00 

43-42.7 

47-43 -42..7 o/c. 

47-49 - 2.2..S Oc,lt5 

l 

I 
Observations t ken from eccentric stati n 

! 

Light was eoo trio for obserTiition fro Coral 
Light was at t e station for observatiqn from Pa ry 
Observation wa made from a 40 toot ste~l tower 
Reference mark are bronze dis~s in con rete bloc s 

Sta. £n/wefo 



HOLMES 8 NARVER ENGINEERS JOB N~. 640 

LIST OF1 DIRECTIONS 

STATION~---I~S_LET ________ ~--~~---

CHIEF OF PARTY--.-LS~H _________ _ COMPUTEDBY ___ L,S==H=---~--

CHECKED BY----.r..I.JIPlllllA'------

Q881!RV!D ECO. SEA LEVEL CORRECTED DllL 
OBSllltV!D STATfON t ADJ. DIR. 

DIRICTIOM IHD. RID. ZERO INITIAL . / I #f • I "' Coral 0J00 00.00 0 00 00. 00 
I 

Runit ;·' 
) ; 48-33-58.9 "" 

I I , 1 

: 
; 

' No eccentrioit; 1r;of lights or ~ nstrument at this ·~tion 

Observations Iii ~e from 11 foot wood tcm r 

No reference 111 ,nuaente set 

, 

-

I 

! 
; ., 

I 

I 
I 

I 
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~ 
;.. 

..c: 
u ... 
< -• c 
0 -.... . :: z ~ ... 
~ tio ..c: ~ .... ~ 

.... -0..., 
~· 

Ill ~ 
~-c 'S - .... .,, .. 
0 r55 
~ u' 
c: ~ .:;: .... 
.... ~ 
e~ 
.o ... ..... .,, 
~ 
u 
:I 

~ 
.,, 
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c. 
~ 

~ 
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HOLMES 8 NARVER ENGINEERS JOB N~. 640 

LIST OF DIRECTIONS 

STATION NORTH BASE DATE _3_/l_?/_50 ______ _ 

CHIEF OF PARTY 

OBSERVER 

OBSERVED STATIOte 

Coral 

Enge bi 

Piiraai 

Aoaon 

R.M. No. 3 
45.686 M I 

Runit 

Sand 

R.M. No. I 
31.992 )l 

Parry 

Pinnacle 

R.I. No. 2 
25.233 M 

I.SH 

FPC 

OBSERVED 

DlltECTIOM 

• ' H 

0 00 00.00 

60-40-51.5 

79-53-48.5 

81-28-05.5 

101-59-20.0 

247-45-17 .2 

252•54-49 .1 

267-3.3·20. 0 

274-44-59.7 

320-23-43.0 

340-.35-50.0 

! 
I 
I 

I 
I 

I 
I 

i 
'1 

I 

! 
i 
' 
\ 
I 

ECO. 

RID. 

-
-

COMPUTED ey __ LS_H ______ _ 

CHECKED 9y __ IMP-'-------

SEA LEVEL CORlt!CJnD DIR. 
AD.I. DIR . 

RID. ZlftO IMITIAL 

• I # 

0 00 00. 00 

No ecoentri~it7 of lights or in~tnment a" this station 
I 

: 
Obeervationa made from 40 toot ~teel towe~ 

' 
Reference marks iare bronze diek1 l!let in r1~f ledge 

I 



HOLMES a NARVER ENGINEERS JOB N~. 640 

LIST OF DIRECTIONS 
T) 

\. ) ·._..· STATION __ PARR __ I ________ _ DATE~_)_/1_7_/_50~~~~~~ 
CHIEF OF PARTY_..::;LS=H:;,:;_._ ______ _ COMPUTEDBY_--'LS~H;___,_ ___ _ 

CHECKED BY~--~LIP=-------
Ol!ISERV[O ECC. SU LEVEL CORMC'TED DIR. 

OIUERVED STATfON AD.I. DIR. 
DIRECTION RED. RID. ZERO INITIAL 

• I ,, • , • 
Coral 0 00 00.00 0 00 00. 00 

N. Base 25-42-13. 5 -
\ 
' Sand .39-44-35.3 -

R.M. No. I 46-34-25.4 -
15 .246 M 

Aniyae.nii 54-56-34.4 I -I . 
I 

R.11. No. 2 
15. 224 M 

181-:37-20.4 -
En111'etok 242-43-22.6 -

I 
I 
I 

I 
I 
I 

No eccentrici ~ y or lights or instrumen1: at this 1 tat ion 
I 

Observations ? lade from 25 foot wood trj pod 1n ex sting steel tow tr 
I 

Ref'erence marl a are bronze diiks in con crete blot Iles 
I ' 

I 
I 
I 
I 
I 

I 

I : -
' I 

i 
I 

!· 



HOLMES a NARVER ENGINEERS JOB N~. 640 

LIST OF DIRECTIONS 

STATION __ P_I_IRAA __ I ________ _ 

CHIEF OF PARTY __ LS_H ______ _ 

OATE~3_/1~7/_5_0~___,.__~~~

COMPUTEO BY __ LS_H_~--~--

OBSERVER----=FP~C:._ ______ _ 

OBSERVED £CC. SEA LEVEL CORltECTED DIR. 
OBSERVED STATION ADJ. DIR. 

DIRECTION RED. RID. ZERO INITIAL 

• I ,, • ' • 
N. Base 0 00 00.00 0 00 00. 00 

R.M. No. 2 0-31-55.0 -
22.860 '·' 

Coral 66-55-40.3 -
I 

R.~. No. I 270-31-55.0 I -
22.860 M i 

' 

I 
!lo eccentricity bf light• or instrument a i. this sta It ion 

Observations tak !en from 16 foot :•ood towe ~ 

Reference marks ~re bronze disks in concr1 ~te block• 
i 

I 

; 

! 
i 
I 

! I 
i I I 

' I 
i 
I 

I 

I 
' 

I 
I 

I 

', 

I I 
i 

i I i 
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HOLMES 8 NARVER ENGINEERS JUB N~. 640 

LIST OF DIRECTIONS 

STATION PINNACLE 

CHIEF OF PARTY ___ LSH 

OBSERVER ______ ll'C_ __ 

OBSERVED STATION 

Coral 

If. Base 

Runit 

Islet 

OBSERVED 

OIRECTI OM 

0 I II ' 

0 OU 00. 00 I 

105-48-37.3 

139-57-10.4 

173-14-14.9 

ECC. 

RED. 

-

COMPUTED BY __ ~LS-....H.___ 

CHECKED BY I.MP 

SEA LEVEL i CORRECTED DIR. 

R!O. i ZERO INITIAL 

I 
I 
I 
! 

• I II 

0 00 00. 00 

No eccentrioity:or lights or instrument at this st$tion 
• I 

Observations made from a steel tripod 10 ,feet abov+ tide level 
I 
i 

No reference matks set at this station 
I 

I 

AOJ. OIR. 

.) I 



HULMt.~ t) NAH'V t.r< t..Null'Jt.t..r-<~ JUO 1~::.. t>'+U 

LIST OF DIRECTIONS 

CHIEF OF PARTY-~..c:.LS....:..H::.;:.__ _____ _ COMPUTEOBY ___ LS_H ____ _ 

OBSERVER ___ ___..Ff~C'---------- CH ECK E O BY __ ___,,,L=MP.,___ ____ _ 

OBS ERV ED ECC. SEA LEVEL COR .. !CTEO 01 ... 
OBSERVED STATION ADJ. 01 ... 

OIRECTIOH RED. lltlD. Z!lltO INITIAL 

• I " • I • 
N. Base 0 00 00.00 I 0 00 00. 00 

R.M. No. I 8-.37-19.L 
I 
I -

15.520 "' I 

I 
R.M. No. 2 107-02-'.3.3.4 I -I 14.650 Iii I 

I 
I 

Islet 188-38-01.9 : -
Pinnacle 286-46-58.5 ' -
Coral I .308-02-56.2 -

No eccentricity of lights or instrument E t this Stl Lt ion 

Observations mac le from 20 foot wood towel \ 

Reference marks shown were establishecl b~ ... the Join ., Task Force Sev en Survey 
I 

i 
I 
I 

I 
I 

! I 
: 
; 

i 
i 

I 

I 
' -
: 

~ 



HOLMES 8 NARVER ENGINEERS JOB N~. 640 

LIST OF DIRECTIONS 

STATION ___ S_AND _________ _ DATE *J/l?/'JO 

CHIEF OF PARTY_~_LS"'""H ______ _ COMPUTED BY __ LS_H _____ ~ 

OBSERVER~~-____...F'P~C..__~-----~ CHECKED BY ---=l=,llP=-------

Ol!ISERVEO ECO. SEA LEVEL COR"ECTED DI". 
OIHRV!D STATION ADJ. DIR. 

DIRECTION RIO. RIO. ZERO INITIAL 

• I # • I • 
Parry 0 00 00.00 0 00 00. 00 

Coral 105-lA-13 .1 -
N. Base 144-0'7-'Yl.3 -

llio eccentricity of lights or in 1trument 1 t thi• at- ltion . 
I 

Observations mac • from 15 foot r towel 

No reference ma •ks set at this tation 
' i 
j 
I 

I 

' 

- i 

-

' j ' 

I 
I 

I 



HOLMES 8 NARVER ENGINEERS Joe N~. 640 

LIST OF DIRECTIONS 

STATION TEITEIR 

CHIEF OF PARTY__,L8==H,__ ______ _ COMPUTEDBY~~LS,_..B'----~-~--

OBSERVER--~PP~C,..__ _______ ~ CHECKED 9y __ __...I,...MP~-----

OBSERVED STATION 

Coral 

Boga 

R.I. lo. I 
15.24Cll 

R.M. lo. 2 
1S.24CJI 

Enge bi 

OBSERVED 

DIRECT/OH 

• I U · 
0 00 00. 00 

94-03 .. 47.5 

125-23-00.0 

215-23-00.0 

.314-30-28.4 

ECC. 

R!D. 

-

I 
I· 

I 

SEA LEVEL CORRECTED DIR. 

R[O. ZERO INITIAL 

• I II 

0 00 00. 00 

i ' i 

Jo eoaentrloiti or Hghts or Jstnmont ~t tbie ir ation 
I 

Observations 111 de from 40 foot i •teel toOr 
. i I 

Ref'erenoe aark1 are bronse die~e in oonc:irete blocl 

I 
l 

ADJ. DIR. 



. ' ·~ 

:::: 
<:) 

Eccentric Station-ENIWETOK 

d = 3 9. I 2 Ft.= I I. 9 2 4 M . 

Log. d =- 1.07642 

colog Sin 1
11 = 5.31443 

6.39085 

a 
Log. Sin a 

0 

Log s 

Mete rs 
Log( Si~ a) 

Log. red. 

in seconds 
--t + ---~-------------- -------- -· ------·----- ·-·--·--- - ------ -1- --------- ---·------ --------------

Reduction 

= c 

·~ Parry 255-04 9.98508 3.779E7 6.20541 2.59626 394.7" 

~ 

2 07- 15 9 6 6'175 

Coral 

'""'-
0 -00-54.4 calc:-9; .. ......... 

1"1-00-34.3 
- o-oo-54.4 
14-59-399 

: 17 - I 6 - 3 7. 4 

-- 0 - 0 6 - 3 4 . 7 

117 - 10 -· 02.7 

""'- ......... 

' '· ' 

!4-')9-3J.~~ 

I I 7 - I Fi - 3 7. 4 

4 7 -43-4?.7 

180 =-06.:00 0 

5.34 509 1.73594 

Parry 

~-~ 
-1\ l\ 
~~·" I \ 

.s;:--.. ---., Ob I 

En1wetck 
27-13-42.6 colc,.7 

36 



HOLMES a NARVER ENGINEERS JOB N~.640 

ABSTRACT OF DIRECTIONS 

STATION Aniyoonn 

OBSERVER r. PC. 

COMPUTED BY '-.5"-J_i. ___ OATE /2-/4-49 

CHECKED BY W. £. H INST. W/!d T-2. 

POSITION ---~----S~T_A_r_1o_N_s __ o~e_s_E_R_V_E_D_...,...-___ __,... ____ --I 

Porry Coral 

INITIAL 
o I 

/OJ-S4 
! 

" ' 0-00. 

ff 

0.00 27.0 

2.9.5 
ff 

z 0. 00 

f) 

o.oo 24.I 

I/ 

4 o.oo 2.6.I 
i 

l i f/ I 
I 

0.00 ! 29.3 5 I 1-----+------+------if------------·-+ ------· ··-·-- ---- -

" 
6 o.oo 2-3.4 

" 
7 o.oo 

------------- -----------·--- -----------------------------------------------

" 8 o. 00 
---- - - __ ,,._ --·--- ---·---- -- ---------~--------------- -----~-~--- --------

------- ---- - --------~-· ----- ----------t- --

SUM IS9.4 

MEAN 26.6 

CORR.FOR ECC. 
---·--------·-------·---.-----.. ·- --------- - r -

DIRECTION 2.6.6 

I 
l 

' 

- -'· -------

I 1 
-----i--- ····- ----4-- ----------------

! i 

. -- _ l_________ _l 



HOLMES 8 NARVER ENGINEERS JOB N~.640 

ABSTRACT OF DIRECTIONS 

STATION __ ~ OMAN 

OBSERVER ,F: P_c_. __ 

COMPUTED BY __ _!.~_.H_: ___ DATE Nov./6,1949 

CHECKED BY _!-:Y. E. I( ____ INST. Wild T_-_2 __ 

I STATIONS OBSERVED 
POSITION) ----r----'-----.--

____ j_ Coro/ Bo A on I En9eb/ i;l/orfh Bq~e \ 

I 1N~TIAL, I l 0 , i ' ! 
j o -00 86°-S3 ; .94 -OS · 311°-56 

i I 
4S.4 I S9.6 58.2 I ___jy. 00

1 

------- ! -------1 ----------~----4 

// 

2 0 00 ' 47.8 59.8 56.6 
>------+------~----+---- ____________ _... ____________ _ 

i 
/} 

3 o. 00 413 56.2 54.5 
-------------------

II 

4 . 0. 00 42.0 00.0 577 
----4---------------------------------~-------~-----~ 

. N : , 

5 I 0. 00 48.4 59.2. 58. 6 
_______ __j__ __ --------------~------------------------ -~-------- - ----- ---------

6 

7 

I 
I 
I - -i 
i 

o.oo 

., 
o.oo 

8 o. oo 
---- - --- ---

39.S S6.I 53.1 

- .,_ ________ " - -- -------- ---- - -- ---- ·-- ----- - --- ____________ _, 

-- - . --- ------ --------------------1 

--------~- -----· - - -- -- -- ---------- --·---- -- -----------------------------1 

SUM 3S0.9 338.7 
-------------------

~- MEAN 58.5 56.4 44.I 
- -----~--1..------------

I L ~()RR: F~R ECC. 

I 
L____ DIRECTION 44./ 58S i 

. - _j 

--~--------· -- -------t· -· -- --------
1 i 

I I 

564 ! i .. --------- - ----· -------



HOLMES 8 NARVER ENGINEERS JOB N~.640 

ABSTRACT OF DIRECTIONS 

STATION __ A OMAN COMPUTED BY l. 5.c_._H_. ___ DATE No V ?_Z 1949 

OBSERVER FPC. CHECKED BY WE. H. INST. Wild T-_2 __ _ 

POSITION ----~-----~ST_A_T_1o_N_s __ o~a_s_E_R_V_E_D __ -r------.-------t 

Phofo ! [ 

2 

3 

Carol 

i INITIAL 

I o"_oo' 

I " 
i 0. 00 

! II 

~ 
0.00 

' ' 
I.• 

o.oo 

l ,'/ 

l 

i 

i 03.2. 

4 i 0. 00 0~.6 
--·--·-----+----·-~--------------------~------------

i 
I II 

5 i 0. 00 
-------r----------~-----·------------t---- -------- ------· ------ ------ ·-

OS.4 

6 
I ,, 
! o. 00 0/.4 

SUM 16. 9 
- -- -- ---- ---~ 

MEAN 02 8 _, 

! 
j CORR FOR ECC. ,. 
I 
i 

/ __ DIRECTION 02.8 



HOLMES 8 NARVER ENGINEERS JOB N~. 640 

ABSTRACT OF DIRECTIONS 

STATION _ __c;.80--o_G_A __ COMPUTED BY L._5_._H_. ____ DATE Nov 18 1949 

OBSERVER r pc. CHECKED BY W £. H. INST. Wiid T-2. 

POSITION 
STATIONS OBSERVED 

Coral Te/feir £~9 eb1. I 
INITIAL 

' I ~ ' 2.93°-21 
I 

0-00 311°-03 : 

; 
II I 0.00 i 2.5.0 59.0 

-+- i 

I I ,, 
I 2 0.00 2.5. 9 I .S7.I 

! 
// 

3 I o.oo 24.0 54.7 
I 

4 
I I/ 

Io. oo 23.2 54.S 

5 I o. oolf 26.c. s8.9 ! 

------+-·--·-----------<---------------+------>----·---· 
I 

6 0.00 23.8 .S3.7 

" 7 o. 00 
----··---------~------------------! 

fl 

8 o. 00 
~-------- ------- _ _,__ - -------------·--------------i 

~ --------- -------- ~--- -----~-----------..:...----------------

SUM 148 / 337 9 
1------ ----------- ------- +----------.---------< 

MEAN 24.7 56.3 
------- --- - ----t---- ---------

CORR.FOR ECC. I 

l
--- ---- --
__ __ DIRECTION 

. -·- ·- -· -·-·-t ·--·-· 

I i 
I ___________ i _______ _ 

------

24.7 
j 
; 

56.3 l 
- -- ----~---- ------ -

t-f I 



33 

HOl-.Jv1ES 8 N/~RVER ENGINEERS .J(;B N::'.. 640 

ABSTRACT OF DIRECTIONS 

0 BSERYER __ E._[!_<;._ __ CHECK ED BY ____ _l::'.V". L l:'C 

~ T 
1 

STATIONS OBSERVED I s1 ION. i~~~~~---r-;,;,~-1-~--,------ -------~! ----- i 

!
-- -------~---------- ----~-·-------- ·------1 .. ----- - - . ·-· -··----- - --···----- ------------+----

INITIAL 

l i o~oa· : 55°-44
1

. 

,--·---··-- -~---------~- --------- ---- --+------------------------
1 

If 

/I 

2 0.00 10.b 
--- ---- ·-- ----~- -------~-- --- ------+---- ---------

3 000 04.7 

;( 

4 0-00 072 
--------- ·------ ----- ---- --<- -- -

' 
I " 

I 0. 00 11.5 

j 
i 

!-- -

i 
I ! ---- . 
I 

I 
l 
i 
I 

___ __,_ - --- -

! 

; o. 00 
-4----

o. 00 
1 

o.oo 

_ l 
SUM 

MEAN 

' CORR.FOR ECC. 

I 
I 

! _ _ 0 I REC TIO N 

02.7 
-----------------------------· 

4b.O 

07 7 

077 



HOLMES 8 NARVER EiJGINEERS .108 N~.640 

ABSTRACT OF DIRECTIONS 

STATION_QO K_O ~COMPUTED BY ___ f~~H. ______ DATE Nov. 2.2 1949 

OBSERVER F PC CHECKED BY WE H._· ___ INST. Wt/d T-2 ___ _ 

POSITION -------.,------S.,.--TA_T_1o_N_s __ o...-e_s_E_R_V_E_D_-,-----.--------l 

1 ! C<Jrol Aomon 

I
I l N , __ Tl AL, 

· 62 °-s9' i1· 0-00 I 

,y 

4 o.oo 2.3.I 

I( 

5 
i 0.00 I 

---i 
23.9 

·---~~---·-~---- -------'"-----·--+-----·------
I/ 

6 o.oo 2.4.I 
I 

,, 
7 o. 00 ---------- -------· _____ ,.._ __ . _____ ---------·------- ----------------~-----l 

" 
8 o. 00 

----- - -- -- -·-- ___ . _______________ . ___ _, 

SUM /48.3 
~--~------~·------+- ·---~------ ---- _ _. -- ---·--·-·--·--- _ _j._ -----····-~---~ 

MEAN 24. 7 
~ ------·---- ---·--- -- -- -- --1 - --·---- ·t·----------

I 
CORR. FOR ECC. -+- . ------t--·----1 

I 

____ _i --- - - _____ I. _________ I -------DIRECTION 2.4. 7 
------- --- i. __ '-'---- ----

lf 



HOLMES 8 NARVER ENGINEERS. JOB N~.640 

ABSTRACT OF DIRECTIONS 

STATION __ C_o_A._A_L __ COMPUTED ey_L_.5_.H_. ___ OATE Ocf. 26 1949 

OBSERVER--....:.F..c.-. .:.-P_C_. __ CHECKED BY WE. H INST. Wdd T-2.. 

POSITION 
STATIONS OBSERVED 

Norfh/3ase Photo l 
I 

INITIAL 
~ 

I 
() ' 210°-39

1 i I 

0-00 ! I I 

' 

II : ! 
I 0. 00 ! 28.5 ' 

' 

I I 
fl 

28.S I 2 0 00 ' ' I 

I I 
// I ' 

3 o. 00 I 26.6 i 
1 

I 
; 

I/ I 

4 o. 00 : 2-7.I 
' i I 

I 
I 

// j 

0. 00 I 2.8.b 5 i 
I ____.____ ______ ~ 

; 

" I 

6 o. 00 l 2.6.0 
I 

II 

7 o. 00 
-

" 
8 o.oo 

-·----------------·-- ----
I 

: ; 

--l 
i T 

SUM /bS.3 I 
I 

I 
I I 

~-------t--------------4-------·--··· 

" I 
I 

i 
I I 

MEAN 27.S I I 
f------ -------------- ---, ------- - ---------- ----~---r--· 1 

I 

-~ CORR.FOR ECC. 
·-- ----· ----------- ---- - .,.------ ·-

I 
I 

! 
i 
I 

DIRECTION 27.5 I --------- , - . --- -- ------ .. _ ---- --------~ 
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HOLMES 8 NARVER ENGINEERS JOB N~. 640 

ABSTRACT OF DIRECTIONS 

STATION CORAL COMPUTED BY L. 5H DATE Nov. 21, 1949 

OBSERVER F PC. CHECKED BY WE H INST. Wild T-2 __ _ 

POSITION ___ ~----S~TA_T_l_O_N_s_o~e_s_E_R_V_E_D_~~-~---~--~~~~---i 
Norlh J3a5e Bogq Teiteir J Enge/Ji Bofron ·r Aomon Pilrooi 

!----+--~--+-----+~ I I 

I I 
253°-58

1

1 2.68°-07
1 

2.73°-24
1 

I 309°-31
1 

INITIAL 
" ' o_oo 

lJ I 

2.34 -40 
I 

! 
It ; 

0.00 I 
l 

30.S 13.4 10.4 I 19.3 
i 

12..4 310 

I 
It l 

0 00 I 

I 

I 

07.4 I 2..3.S 09./ 
i 33.5 11.5 275 2 

I 
I 

// : 

0 00 I 

I 
' 
" 

// I 

0 00 i 

06.7 16.3 086 

11.0 18.7 /0.0 

I 

33.4 I 10.5 I 
I 

I 

' 

34.6 !5.8 

28.4 3 

28.6 4 

! 
I 

,y I 
0.00 : 

I 

------~---------~ 
.. ---· 

; 

29.6 35.0 I 1.2. 14.2 JO.I 2/.8 
I -+------~-----4----- -------·-·-· ··---- ------·-·-········· .... - ........ ··-+------1 

I 
,, 

0.00 09.4 3().3 33.2 //.3 06.9 /6.9 6 

" 7 0 00 ; 
,_._---+---------------·-- ------ -------------- ------ -·---·----·---------------+-----

" e o.oo 
-----·--

'-----·-- ----- -----'--- ---- -

SUM 

MEAN 

i CORR. FOR ECC. 

[_ __ DIRECTION 

200.2 

J3 4 

33.4 

··-- ---- - .. ······-···--· ·----···· ··----··-··-------···- --··-----+-----

---r---------·- - - --· --......------ -··~---------------- - . - ·---------+-----t 

76.7 52.S 116.S 60. 7 175. 6 
. -·· ---·---.+------t 

12..8 08.7 19.4 /0./ 29.J 
··- --··-· -----. ---·····-···-+-----

--+- - I ---- - --· -r -----·----------1 

I 

12.8 l -- <?_8:_~ _J ___ _!_9·~-- : 293 /Of 
. -- ---------- _j,._---~ 



HOLMES 8 NARVER ENGINEERS JOB N~.640 

ABSTRACT OF DIRECTIONS 

STATION CORAL 

OBSERVER ;=, P.C. 

POSITION 
Nor lh /3:J5e 

2 

3 

4 

i 
' 

INITIAL 
0 o_oo 

fl 

0.00 

fl 

0.00 

11 

0.00 

i ,., 
I 0. 00 

I 

I 
i 

I 

1 
! 
! 

i 
! 

i 

COMPUTED BY l._.5_H_. ___ DATE Dec. s; 1949 

CHECKED BY WE. H. INST. Wrld T-2 

STATIONS OBSERVED 

Rund 5ond 1Plnnade PQrry 

' 34°-Js' I 69°-02· I !Sa-48
1 

34-
0
-01 

I 

15.0 31.2 09.7 45. I 

14.3 34.6 () 7.6 48.8 

/6.9 32.5 07./ 47.0 

/3.5 I 30.9 078 46.9 
I----.------+-------+----·--------------------

! 
Io. 00

11 

13./ 34.6 07.3 46.3 
1----+,-----~----....__ __ ---------·---- --+--------------·-------

1o.00'
1 

6 14.8 31.4 43.7 ()4. 0 

" 7 o. 00 
----- -------·----~----------------------------------------f 

" 
8 o. 00 

---·- ------- ---------····--- ------- ----------- ----- --- ---------------------~ 

-·-- ·- ---· - ------~---+------------ ---- ~-- -+---- -- ---------------~---- -----------! 

SUM 8Z6 1952. 43.S 2.778 
-------·------- ---· ----------- ----- -----L-·--- ------- --+---·----i 

i 

MEAN 14.6 32.S 0 72- 46 3 ' 
-- -----t----·-------------"------ ~--~---------

CORR. FOR ECC. .. ---- - - --t··-------··------- -----·---- ·----

! 
_ a 7 ~- J ____ 46_:_~--L DIRECTION 

--- -·----- ·-

14.6 32...5 



HOLMES B NARVER ENGINEERS JOB N:?. 640 

ABSTRACT OF DIRECTIONS 

STATION __ C_o_R.:_A___:_L __ COMPUTED BY~~· H DATE Dec. 14, 1949 

OBSERVER F. pc. CHECKED BY WE. H_. ___ INST. Wiid T-2. 

POSrTION __ ~--~~~~-S~T_A_T_IO_N_S~-O~B_S_E_R_V_E_D~-.--~~~~-r--~~~-1 
Aniyaam1 ! I P<Jrf'y 

l 
' j 
i 

INITIAL 
0 ' 

0-00 ! 

I 
j 

If I 

0.00 I 00. 4 ' i 
I I 

I ' 
II ! 

2 I 0.00 oo.o I 
,_. I o.oo 02.0 I 

/( ' 
4 i 0.00 00.7 

I 
I 
I // 

5 ~.00 00.9 
--- --- ' ---1--~- ------- ---- _______ ......,. _________ -------· 

If 

6 o.oo 00.9 

" 
7 0.00 

,, 
8 o. 00 

~---- - ------- --------------------

--- ------ --- ·--;o-- -- ---------·--------~------

SUM 04.9 
--~t - ~- -- - - ------- ------~--------. 

[ I 
I , 

- - -- --..+--------- --- -----·i------------
1 \ 
I I 
' I ------- -r--------- --1-------------
1 l j 

1 -- -- - _J ___________ ------------' 

MEAN 008 

CORR. FOR ECC. 
--- - --- ---------

L_ DIRECTION oo.8 



HOLMES 8 NARVER ENGINEERS JOB N~. 640 

ABSTRACT . OF Of RECTIONS 

STATION_.....c:C_o_A_A_L __ COMPUTED BY l.5H. DATE Dec 2..2., 1949 

OBSERVER F. P. C · CHECKED 9y_W_E_._H._. ___ INST. Wild T-2.. 

~~. ____ _,__ ___ --'-~-------· 

" 8 o.oo 
~ ~ -------- - - ----·· - - ---- --- --- --- T-- ---------- -- --- --~----------------------! 

~--~~----- ~---- -----~-- ------....!.------------ -·----- _____ ___, 

SUM 2..03.S 
J-------- ------ --- --- ---- ... ---- -- ---------- ----------- - ---------

MEAN 33.9 I . - -----·- t···· --- ·- ---·-··--

,, 
CORR. FOR ECC. - 54.0 

~ I 11 

14 -59-39.9: . ____ _l 

--r- - ___ l____ --·-

_! ----·- _____ J_ - ·--·-



'·· 

HOLMES 8 NARVER ENGINEERS JOB N~. 640 

ABSTRACT OF DIRECTIONS 

STATION_ £ N~ £ B /_COMPUTED BY L.5.ff. DATE Nov. 101949 

OBSERVER F PC. CHECKED ay_W_E_._:ff_. ___ INST. Wild T-2 

I 
l 
! 
! 

r----+-----+------T----------i----------·----· 

----+--------- --- . - --·--

" 7 o.oo 
--·---·- -·-- -- -....... ---------------- ---~-----------------------·---

., 
o.oo 

_____ ,_ ~---- ------·- ------------------------·-----------------

I 
l 1------- -- ---- ·---------- ------------;-------~--------i,----4,-------

1 

SUM 181.8 08./ 2.72.0 
----------------------- -----------------+----~-- -------------------'---------+' ------

0/.4 : : 
~ MEAN 30 3 I ~ 45,3 i ! I -- --- -- - - -- -t- -- ----1---------;-------t------------

l---~oR~.:.Fo~-~-~~-- --- _____ --L--------i-~ -+---- __ 
L ____ ~RE_~Tl~N- 1 -- 30! _ '. ~~-~--L ___ 4s._: ___ L ____________ I -----. 



HOLMES a NARVER ENGINEERS JOB N~. 640 

ABSTRACT OF DIRECTIONS 

STATION _ £NG E B_/ __ COMPUTED 9y _ _b2H ___ DATE No V. 28, 1949 

OBSERVER F. PC. ___ CHECKED B'f~.£_H_. ___ INST. Wild T-2. 

POSITION 
STATIONS OBSERVED 

Coro/ I Phofo 8090 I J 
I 

\INITIAL l I 
' I i I ~ , 17 °-01 97°-37 " 

1 
o_oo 

I 
: II I 

I ii 0. 00 01.6 I 24.0 
---·--- --·----~-----1-----------'------4--------1 

' v : 
2 0. 00 01.2- ! 2/.6 __ .. _________ I . 

! ----~---~---.. -
I• I 

3 o. oo o3.9 I 
----·---~- -~ _____ _,___ _________ ___., ________ --' 2.1.2.. 

·-:-

j .! 

4 i 0.00 02.7' 24.7 ____ .;,. _______ -T--·-----. --------- __ ,__,. ____ .,__ ___ _ 

i 
I 

5 ! o. oo'' os.o 22.1 
--------,-------------~----~-------------+---------___._____ .... __ _ 

6 Io. oo'' 00.8 18.2 

7 l " 
i o. 00 

- ·---------·-··--·------·--·--------------~ i - ..... ---- -- ·- .. -
I 
I " 

-~- -t--0- 00 ... ·-- .. ---- ------ --·-----------------~ 

I 

--------- ! . ----- -
SUM !S.2 131.8 I 

- ___ .. _______ --+·--·--___._·------f 

MEAN 025 220 

DIRECTION 025 

--- ·· 1 

I ! 
l I ------- ... ------ ---r-------i------1 

22.0 --- - ----- _________ . ..c._I ____ ~ 
CORR. FOR ECC. 

4o 
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HOLMES 8 NARVER ENGINEERS JOB N~.640 

ABSTRACT OF DIRECTIONS 

STATION~tLCOMPUTED BY L...5:...:....H'-'--. ~-DATE Dec. /9, 1949 

OBSERVER F ec CHECKED BY W. £. H. INST. Wiid T-2 

POSITION[ 
Coral 

INITIAL 
0 ' 

0-00 

II 

0.00 

fl 

2 0.00 

// 

3 o.oo 

II 

4 o.oo 
i----+------,1-------T----------~------------

! 
II I 

i 

22.2 s 0. 00 
_____ c____ ____ _,._ ____ .~----------·-~--------.i.--~-·----------

" ' 
6 o.oo 270 

fl 

7 o. 00 
i--------- ---------------r-- ·~------· ____________ ...;._ ________ -------- ------ ----------·-----

" 8 o. oo 
~----

~ -----·--- ........ -- ·---- ____ ..... ---- .. --- .. 

I SUM 
l· ···-··-
i 
I MEAN 
I-· 

I CORR. FOR ECC r----
l____ DIRECTION 

/34. 7 

22.5 

- 5 1-40.3" 

Q , "' 47 -43-42.2. 
i 

--- ----------- --------- --- ------------------

----- ·----- ---- - _______________ ,.__ ____________ _ 

t - - --- - _____ .,........ 

·- . -· .. . l . . 



HOLMES 8 NARVER ENGINEERS. JOB N~.640 

ABSTRACT OF DIRECT IONS 

STATION f.SLET 

OBSERVER F. p C. 

COMPUTED BY l..S. H. 

CHECKED BY WE ti 

DATE De.c. II, 1949 

INST. Wild T-2. 

POSITION~-~--.r--·---~ST~A_T_1o_Ns __ o~e_s_E_R_V_E_D_-,------,...-~~--i 

l l Pinnoc/e Run if 

j JNITIAL 
0 , o_oo 48 °-33

1 

I 

If l l 
0. 00 I 59.S -t-~ 

I 
II ! 

I 
I 

i 

i 0. 00 ! Ol 9 i 
l----+--~--4--- l 

I 55..5 I 3 
// ! 

o.oo 
---~~-----------~---~ 

I 

4 0.00 
II 

S9.0 
-----~---+--------+-----------...._ _______ --' 

If 

0.00 01.S 
i 

-----4-----------~--------------------+----·------ --

6 o.oo " 56.2. 

If 

7 o.oo 
------------ ~ ----· ------~-----· ------- --~-----------------------~ 

,, 
6 o. 00 

I--.-- --L---- ---- - - -- --- ------ -- ·- ------ ----- - ---·-----------------l 

1-----__, ____ -~-----·- -------- ----+-------- ------- ------ ---- ___________________ __, 

1--- SUM 353.6 
-+.------- ------------

i MEAN 58.9 
' . -1. --- ---- --- -r------------

CORR. FOR ECC. i j 
I i -~ ~------------1-------

DIRECTION 58.9 
_ _l_ __ ---- .. _J_ ----------- -



HOLMES 8 NARVER ENGINEERS JOB N~.640 

ABSTRACT OF DIRECTIONS 

STATION N_oATH 8A.5£ COMPUTED BY L..5.tf. DATE Dec. 3, 1949 

INST. Wild T_-_2 __ OBSERVER F. PC. CHECKED BY WE H. 

POSITIONl __ ~~----S~T_AT_r_o_N_s_o_a_s_E_R_V_E_D_~---~------4 
Coral I E ngebi Aun if l f'/nnqc:fe 

INITIAL D I: 
0 ' 

0-00 320 -23 

1-----+----o_._o_o_~_s._5_. z __ -+-l __ 20_._B ___________ ----~------II 

472.. 

2 
II 

0.00 ' 48.S 42.8 

If 

0.00 52.3 JB.8 

!l 

51. 9 42.4 4 o. 00 , ___ _,_, __________ __._ __ ------------+------------

5 I o.oo s1.4 
------+--------- ---+---- -- ---·--- ------- ------+----·- --- ---·-

47.6 

i 
6 ! o. 00 4 9.9 151 38.9 

I ,, 
____ ! ______ ti (} "o, _ _ ___________________________________ _ 

8 o. 00 
~------ -------- - -- -~- -~---- -- - - -- - --------- - - -- -- ----·- ----- ·--------------! 

f-------1- -- --------- -----·------ -- ·--------------·-------
SUM .309.2 102.9 257. 7 i 

!---------- - --- ~ ---------+--· - ·- ··-· - ---------·------l----------------------i 

I 7. 2. 43.0 

MEAN S!.S i -fT-:f5-- 42.95 ' 1 
- ---------+ --- -- --- - -~----- -· ______ J_ __________ L-------

1 I 
I 

i ----------------·r- - ·--------- -} --- -----~ 
I I 

I I 

172 , 43.0 : I 
-- .l - - ---- - - __ L __ ---------- - .. ----------

CORR.FOR ECC. , 
---------~------ ---~-- ----- -----~~-~·t· ---

DIRECTION S!.5 



HOLMES 8 NARVER ENGINEERS JOB N~. 640 

ABSTRACT OF DIRECTIONS 

STATION NoATH BA5£ COMPUTED BY l,.5.H. DATE Oct. 28, 1949 

OBSERVER_F_._P_C_. __ CHECKED ey_W_._E_.H_. ____ INST. W/!d T-2 

POSITION 
STATIONS OBSERVED 

Coral Aomon 5and I Parry I 
INITIAL I , \ I 

~ 81°-28 zs2°-s4'! 214°-44-
1 I 0-00 

ff 

0.00 ! 
()8.8 S/.Q 03.S 

I 
II I 04.8 S0.2. 2 o.oo I 

59.2. 

I 
i 

I 
I/ I 

3 o.oo i 04.6 46.7 S8.3 
i 

I 
I // 

05.6 49.2. 4 

I 
o.oo I 00.3 

I-

I .. 
s 0.00 04.4 ?0.7 00.3 

~ 

' 

" 
6 o.oo 04.5 47./ 56.4-

,, 
7 o.oo I 

- ...+-------~- - - ------ - ----------------· 

" 
8 o.oo 

---~ ------ -- -- --~--------~-------r--- ------------------------------ -----------< 

,.._____ -------------- ------ ------- -- -- _j_ ____ ------- - --------- ----------------~-----

SUM 32. 7 ! 294. 9 358.0 
--+ ----- - _____ ,__ __________ _ 

OS.5 : 
MEAN ~# 1 49.I S9.7 

l 
- ---r--- -- -----·- - ~-- -·-. --- -----~-- -+ ------ -----·-- ----- ... 

CORR. FOR ECC. 
-----~ - -- __________ j ____ ------- i ---- -----

1 

I . -·1 ---- ----- -

! 
1------ -- - -

I 

os:s l . 4 ~·! __ L __ s9-_7 DIRECTION 
i - --- -L..------------·- ··---- ---·------ - L -



HOLMES 8 NARVER ENGINEERS JOB N~.640 

ABSTRACT OF DIRECTIONS 

STATION NORTH 13A.:>E COMPUTED BY. l. SH. DATE Nov . ..JO, 1949 

OBSERVER ;=:PC. CHEC~ED BY WE. __ H_. ____ INST. W//d T-2. 

POSITION 
STATIONS OBSERVED 

Coral 
Piiroai r-· 1 1 

I 

INITIAL 
I 
I 

0 ' 79 °-53 ( 
0-00 I I 

l 

I 
I 

If 

i 47. 2-0.00 

! i 
II 

49.8 l 2 0.00 ! 

~· 46. I I 3 o.oo i : I 

II 
49.0 4 0.00 

II 

S<'.J.2. 
!5 0. 00· I 

--- ----·-- ------·-·-----·-··-·~--- ----· --·- -

/( ! 48.S 6 o.oo 

/( 

7 o. 00 ----- ------~--- __ ....____ _____ ---------------------------- -------------------! 

" 8 o.oo 
~-- -_, ---- ~-----r-------- -- ""t- ------- -------- - ------------------- --------------

----- -·-- ------- ---------------------------- -

SUM 290.8 

MEAN 48.S 
-· ----- - - j_ ____ .. - -----

CORR. FOR ECC. 
. ~ . -· ------~ 

DIRECTION 485 
- --- j 



HOLMES a NARVER ENGINEERS JOB N~. 640 

ABSTRACT OF DIRECTIONS 

STATION PAAAY 

OBSERVER /::PC 

COMPUTED BY L . .5.H_.~_DATE Dec. 13 1949 

CHECKED BY_~ c.H __ INST. Wdd T-2. 

POSITION~--~~~~~S~T_A_T_IO_N_s __ o~e_s_E_R_V_E_D~-.-~---r~~~~ 
C orol Norfh Base .5and ~n~aonii ] Eniwe fofr 

1--~--+-~-~-+--~-~·~-----t-------1--~-~~~~~4 
J 

INITIAL 
'I , i i 

" ' 25°-42.. I .39 °-44 I 54 °-56 ! 2.42 °-43 
1

' o_oo I 

I 16.0 I 
II : 

0.00 I 1e. e 3S. 7 36.0 23.0 
I 

// 

z 0.00 /4.~35.8 .32./ 2.4.3 

" l 3 o.oo 15.2 34.7 371 ZS.3 

I 
I 

I 
" 10.0 4 o.oo 33.9 35.S 18.9 

! ... ' 

5 ! 0.00 10.7 3S.6 31.S I 9. 2. 
--·--t- __(.___ ·------ .. ........;. ..... ----·-

I 

! ;r 
' 

6 o.oo i 14,8 3S.9 34.0 24.9 

" 
_1 ____ ~<!__:_!!_0 __ L ___________ -· __________ ---------------------' 

" 8 o.oo 
------ ----·-- -- - - -------------- -- ----~ ~ - -- --- --- --- -------- --------------- ----4 

' 

_______ L ______ --~-----· 
-----1-~----- --------~--~-------, -----·· -. ----

SUM 

MEAN 
..-..- -- -------------- -----·-- ------

CORR. FOR ECC. 

DIRECTION 

8/.3 

83. 9 

13.5 
/4.0 

: 
-- -r 

I 

-~--~-- ---t-

13.5 

2.11.6 206 2. 135. 6 

35. 3 34.4 22..6 
-~ - ---- _____ ........_ ___ ;-------·------

' 

3!: 3 ___ J _ 3 4.4 .. L_ __________ _ ______ _ 



HOLMES 8 NARVER ENGINEERS JOB N5:. 640 

ABSTRACT OF DIRECTIONS 

STATION P1NNAc.1..c COMPUTED BY L ..s. H_. ___ DATE Dec. 2, /949 

OBSERVER r.._.P_._c_. __ CHECKED BY W. E.H INST. Wild T-2 

POSITION __ ~-,-~---S~TA_T_r_o_N_s_o~e_s_E_R_V_E_D~-y----........-~----i 
Norfh Bose Runlf J ls/ef j 

2 

3 

Coral 

! INITIAL 

I 0 ' 

! 
I 

I 

0-00 
i 

" i 
0.00 ! 

I 
,, ! 

o.oo I 

IOS"-48
1 

3&.6 

39.7 

378 

o ,I , 
139-Sl i 173°-14 I 

I 

12.8 13.7 i 

10.3 18.f 

II. I /2./ 

T 
i 

4 I 0. 00/
1 i 35.5 I 13.I /6./ I 

·~~~!5~.~~~I ~o~.~0~0~11~~1 ~~~3~7.~.-4_ --~_..i~~~o~.8.~.-6_ -_ -_-_ -_-_1~8~.2..--,--~~~~--~----_---~-~-=-
t 

6 
I/ j 

o.oo : 36.6 
I 

06.S /lS 
I 

" 1 j 7 o.oo i 
~---- ------·---r------~-------------------~------1 

/f 

8 o. 00 
--- --------- --- ___ ...__ _______ ~-----·--t-~·------------------------ ~---------'------- ---------------i 

I 
----- -- - ------------- ---------+-------~---.+-~----------~---------------------

I 

I 

SUM 223.6 i 62..4 89.7 
- -- - ----- _J_ ____ --- ------------- - -- --- --------

1 

! 

37.3 i /0.4 /49~ : MEAN 
----·--- -- - --- - - -----t---- -----~--- 1---------------

: \ I l CORR F_OR ECCC __ _ _ ; ·· _ . _

1 
_ ··-··· _ f--- -~+- ____ _ 

____ D~RECTION _ _ ,_ __ 373 _ i 1'?~1 _ _1 __ _14_~-- _J _________ l _________ _ 
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HOLMES 8 NARVER ENGINEERS JOB N~.640 

ABSTRACT OF DIRECTIONS 

STAT ION _j?j I A_-:'!_~_! _____ COM PUT ED BY_L:_5_~ ti.:_ ______ DATE_/'!.<? V. ~o, I 9j-__2_ __ 

OBSERVER _[PC_._ ___ CHECKED BY_~Ef---!_. _________ INST.~ild __ _!_~c ___ _ 

i 
POSITION;-- ______ 

1 
STATIONS OBSERVED 

, Worf h &-1 Coro I 
,--- ----------4-·------·-------...----- ---------------------r--------------·----1 
J ' ; ! 
I 'INITIAL ', i or_OQ 66 o-55F r---- --r ~--- --------------; 

I/ 

' l_ ___ 1 __ -~ o.__o!! ___ -r--- 4-~~-5_---~-------------------------- _____________ _ 

! if : 

I 2 O O O 3 9. J • _ 
I------- --------·--- --- ---------·-- -- --- -- ----+------------·------------------ --- ---------- -

I 3 o oc/ 39.9 
i ------------~--- ______ -l,_ __ --------------------- ------ -------------

4 0.00 4/.9 
- --· -- --- ---·--------·------------ ----------.... ------------------ ---+-----~~-----------------

5 0.00 37.8 
--------------------.---------------------------------+--·--------

i 

I 
I 6 0 00 

I 
I 1 o. ocJ" 
1-- r -- ,,- -~ 

~---~-----~ 0 00 
I I l i 
i- . l 
i 
i 

38.8 

SUM 242.0 

MEAN 40. 3 

CORR. FOR ECC. 

DIR ECTrON 40.J 

·---- -~- -+---· --- ·-------

I 

-- t 
I 
I 

l L - -- -



HOLMES 8 NARVER ENGINEERS JOB N~.640 

ABSTRACT OF DIRECTIONS 

STATION __ R__:_;;u:......cN_.:_.:_l....:._i __ coMPUTED BY L 5. H. DATE Dec. 4, 1949 

OBSERVER F PC. CHECKED BY_W_E_._H._. ___ INST. Wild T-2.. 

POSfTION! 
STATIONS OBSERVED 

Worth Base. /5/ef Annacle ! Coral 

INITIAL I 

0 I 

188 ° -38 
I 286 °-46. 1 3()8 "-02. I 0-00 

I I i 
I I 

I 
I 

I 
II i I 

I 0.00 l 03.6 03.6 57.3 i I 

I 
I 

! j I ,, 
l I 

2. 0 00 02.3 S9.S 00.3 l I i I I ! i I 

i /.' I I o.oo i 59.8 54.2 53.9 3 I I I i I 
I I 

I 

I I ! I 

i /I I 

4 ! o.oo i 01.8 i 59 . .3 54.I I 
-------L-

! 
I 

I 

I H 
I 

I 0.00 03.0 .576 59.5 !5 ! I ---1-------------------------...._ ________________ ~ 
I ,. 

6 l o. 00 i 00.9 570 52.3 

7 Io. oo' : I ·--·-- --i-------~------- -----~---------------------+------! 
I ! . 

N ' 

8 ~ o. 00 : 
~------- ,--·- -- -- -----·--·-·-·- ·----+----- ----··--- ---------·-" 

.__ __ J ... ----------· ·--·-----·-··-·--·---~------ _____ ' _ ___.._' ----4 

l : 
SUM 371.4 3512. 3374 1 

1 ----- ·-··- -----·--------·- -- ----~ ---- --·-·--·--·--------~-,-----+i ---·-4 

MEAN 0/. 9 : 58.S 56.2 ) i ----~- -. ---1----~-t-·--
-~ORR:F()R Ecc, : -- : . ·-- -· - --i-------1-----
---- .. OIRE~Tl?N_ ' 0/.9 I_ 58.5-_ _j __ -_56.~-- i ___ _;_! _____ _ 

.11 



HOLMES 8 NARVER ENGINEERS JOB N~.640 

ABSTRACT OF DIRECTIONS 

STATION __ .5_A_N-'-D __ COMPUTED BY_L~- H. __ DATE Dec· 6, 1949 

OBSERVER __ F._P_. C_. __ CHECKED BY W. EH. INST. Wiid T_-_2 __ 

POSITION 
STATIONS OBSERVED 

Parry Coro! ~rf!J 8a5el 

INITIAL . 
0 ' 105°- 14 144°-07 

I 

0-00 
: 

II 

I 0.00 13. I 30. 6 
I 

II ! 
2. 0.00 16.9 I 2.S2 

i 

" I 
3 o.oo 08.7 I 25.0 I 

! 

I/ l 
4 0.00 12.S 307 

II 

0.00 I /6.3 2.6.6 
I __ .J__ ____ -,__.+-------- -·~-~· ..... 

If 

6 o.oo 11.4 ZS.9 
I 

II 

7 o. 00 
--------+----·--

" I 

8 o.oo I 

>---·- .....___ ., ___ -- - -- - __..,.------- ----- - -- - ;--~---· ------·--------:-------

>---- _..__ __________ _ - ---~-----------------------~-------+---·----

SUM 78.9 /64.0 
---+-------- - - ----- - ---- -- ---- - --+-------------------+------..... 

13. 1.z -- 273 
-----+--- ---- - ------ ----.+-------- ------~ 

MEAN 

I 

I 
I 

i I 

·--- -··-t-··---- ------+------···--CORR. FOR ECC. 
,,_____ __ - --- - - : -------- -

' 
I I 
I I 

- I_ ------·--· --··-·---·-- ·-
131 DIRECTION ;_________ ---- - - _I 27.3 



, 

HOLMES 8 NARVER ENGINEERS JOB N~.640 

ABSTRACT OF DIRECTIONS 

STATION_T._E_IT_E_l_R __ COMPUTED BY __ L_.5_._H_. ___ DATE Nov. 27, 1949 

OBSERVER __ f:_P_.c_. __ CHECKED BY __ w_._.;:E:;._".;_cH_. ___ INST. Wiid T-2 

POSITION 
STATIONS OBSERVED 

Coral Boga. En9eb/ ! ! I 
INITIAL O Ii 

0 . 
94°-0.3 0-00 314-30 I 

48.0 31.3 
It ' 

. 0. 00 
------+----

2 ! o. oo' ' 50.3 26.9 

i 
l // 

3 ; O. 00 31. I 47S 
------·-r------1-----+---------~----------.t 

i 
I 

4 
: 
I o. 

I/ 

00 46.0 
24.6 
2:3.2 

--+-----+---------------------------------
i -; 
I 

5 I 0. I 

: 

IF 

00 
44.4 

--505 .29.3 
·------+----- ---·-·---------------------··- -- - -

6 I o . o o 4 8. 9 z 7. 3 

SUM 2..851 /70.5 
. --- ---·---- --··-----------·-

MEAN 475 2..8 4 
---- -- -- ---·-·--------- +---- ·-·-----

CORR. FOR ECC. 
--.!.--. .. -. -+ ---·---

I ! 

DIRECTION 475 28.4 '. i 
- ____ J ·--- ______ J ... ------·-- _____ I_---------- -

~/ 
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HOLMES a NARVER ENGINEERS JOB N~. 640 

COMPUTATION OF TRIANGLES 

COMPUTED ey __ l:_;5~H __ _ -- CHfCKED BY l.M.P ----·---------- OATL Morch 7, /9SO ----··----- ·- ~---

STATION OBSERVED At4GLE CORR-N SPfol!Rl~L SPHffltCL Pl.Alf! ANGLE LOGA~tTHM 
ANGl.E EXCESS AICO DISTAl'CCE 

2-3 2.591.9749 3.4/ 3(;.308 

I Pinnoc/e 34--:-08-33 .I -0./ 33.0 -o.o 33.0 0.2 S084 I 3 

2 Norfh Bose 72--38-25".8 -O./ 2..S.7 -0.0 25.7 9.9797538 

3 Run if 73 -/3 -O/ .S -0.2 01.3 -_QQ 01.3 9.98 I09S8. 

1-3 
00.4 0.4 0.0 

3.64422S9, 

1-2 3.6455679 

-

2-3 J.b4S5679 

I Coral 34-35-0 7. 2. -OS 0,.7 -o.o 06.7 0.2-459 339 

2 Norfh Base ;J9-J6 - I 7.0 -0.5 /6.S -O.Q /6.5 9.8044 704 

3 Pinnqc/e /OS-48 -37.J ·::..o.4 36.9 -.Q!_ 36.8 9.98.32.S/5 

J-3 ' 
01.5 - /.4 - 0./ 

r-- j_6 959 72..2. 

1-2 3.8 74 75:33 

2·3 ··"·-
3.413 6308. - . 

I Coro/ -·IS-48 -14.6 -0.4 14.2. - D.0 I 14.2. O.S64878J. 
.. ' I 2 North !3a.:se 1ie '-14 -42. a -0.4 42-4 - 0.0 42.4 9. 9664/0(/ 

3 Run if 5/-ST-03.8 -0.4 ()3.4 ·Oo l 03.4 9.8962414 
I --... 

0 /. 2. -1.2 I 0.0 
1-3 I 

-· J. 944919 7. 

1·2 
I 

3.8747505 

I 
T 

2·3 .3.944 919 7 

I Pinnacle 139-S7-/0.4 -0.:3 /0. I -o.o /0./ I 0.1915065" 
I I 

2 Coro/ 18 -46-SZ.6 - 0.2- S2.4 -0.0 
I 52.4 9.5077958 I 

I- 0.2-

I 

3 
l 

Run it 2.1 -IS -57. 7 S7S -0.0 l 57S 9.5595450 
-i 

I 1·3 
0.7 - 0.7 0.0 ! 3.644222..0 

1-2 
i I 

l I 3.6959712 
f I : 
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HOLMES 8 NARVER ENGINEERS JOB N~.640 

COMPUTATION OF TRIANGLES 

COMPUTED BY ____ L._~./:( -· --- CH!'CKl':D ev__ L. M. p -- ---- DATL_/}1_gc_c/, 7, 1950 
------~ ·-

STATIO!lf OBSERVED ANGLE lc~R-N \s?t<~RICL SPK$11CL P\..Alf! A'4GLE LOGA~rTHlll 
• ----i "-MGLE fXCESS A!'fD DISTA!lfCE 

I 
I 

OJ I 
3.8747533 

Aomon 48 -O:J-03.6 -t 03.9 - 0.0 03.9 0.1285782 
I 

North 8o..5e 81 -28-05.5 I+ 0.4 i 059 - O.I 05.8 9.99516 73 

Coro/ 50 ~ 2.8, -49, 9 I+ 0.4 \ 50.3 - 0.0 50.3 . 9.8872850 t.-- I+ T.I I · s~.o - O.I 
l 

! 
I J.99134 988 

I 
! 

'J.8906165 l I I 

r 
' .. 

~ i .. 

L ! 3. 9984 988 

En3eb1. 44 -2.9-58. 6 0.6 59.2 l- 0.1 I 59./ 1. o. 1543401 

Aomon 94 -{)5-58.S + 06 ! S9J I_ 0./ 59.0 9.9988873 
··-· 

Coral ~- 41- 2..4 -0/·.4 + 0.5 01. 9 - 0.0 01.9 c 9.8204106 
.. 

:S8.S /.7 7. 0.2. r 
. t ·, 

. ' ' 4.1517262 .. .. ~ .. ' ' '· . ... -... ~ 

<:3.9732497 
i :·:-· . •, 

~-. ' :· 
I ,{- ' .. ,/ -.. .. : .. 

·"' 
I . 3.8747S33 

Engebi .. 27-Z.6 j_/4. 7 /56 _. 0./ I . I . . . 
-t 0.9 /5.5 l 0.33 65036 

North f3ose 60-40- Sl.5 + 0.9 I SZ.4 - 0. / s2:3 I 9.9404109 
·' 

-t 1.0 i Coral 91 -52. - 51.3 52.3 1- 0.1 52.2 9.999765'9 -, 57.5 + 2.8 I 1- O.}. 4. /SI 72 78 
I 

4.2110228 

I l I 
I 

i I 

I ! ' I 
I 

I I l 4.2110228 
I I 

I I AomQn 142- 09- 02.I I+ 0.1 l 02.2 - 0.1 02.I 0.212122 9 
i 

North 80.Je I 2.0-47-14.0 -t 0.0 14.0 - 00 I /4.0 I 9.5501041 

Enge bi 
I 17-03 -43.9 -t 0.0 43.9 - 0.0 

i 
43.9 9.46 74744 - I I 

-
__ , 

I oo.o + 0.1 - 0. I I I 3. 9732498 i I 

I 
I 

I 3.8906 2..01 
' i 

I 1 I 

b5 



HOLMES B NARVER ENGi NEERS JOB N~. 640 

COMPUTATION OF TRIANGLES 

COMPUTED BY L 5.H. CHfCt<!O BY L · M. P. DATE Morch ~ /95"0 
·--- -- ~ -· . ·- ·- - -- - .. -·--

STATIOf'4 OfSSERVE:O AN6Lf CORR-N S~fRl<!L SPHERJGL Pl.Arf! ANGLE LOGAftrTHM 
ANGLE EXCESS AF'tO OISTAflfCE 

.. 
2-3 4./5/1262 

I 8030 48 -S6-03.7 - 0.2. 03.5 - 0.1 OJ.4 0./2..2b537 . 
2 En9ebi 97 -37-2.2.0 - 0.2 21.8 - 0.2. 2..1.b 9.99614S2 

3 Coral .33 - 26 -.35. 3 - 0.2 JS.I .-0./ J5.0 9.7412367 

1-3 
0/.0 - O.b - 0.4 

4.2 705251 

1-2 
1 

4.01 S6/66 
I 
r 

2·3 " I 4.15172'12.. 

- o.o I I Teiteir 45- C.9-31. 6 + 0.7 32.3 32.3 0./466152 
' 

2 En9ebi 120 -21 -30.3 + 0.9 l 31.2.. - {).f 31. / 9.935"949 7 

3 Coral ·)4 -08 -55.9 + 0.8 56.7 - 0.1 56.6 9.3881817 -. ' 578 + C.-4 - 0.2 i 

1-3 . ~. ·, ' 

l 4.2..344911 

1-2 3.68672.31 

I 2·3 I 4.2344911 
"' 

,,. 

! 11 809a 66 -38 -JS.3 - 0.6 34.7 - 0.1 34.6 0.037132..7 

I 2 Teiteir 94 -03 -47S -0.7 46.8 - 0.1 46.7 9.9989072.. 

3 Coro/ 19 - 17 -39.4 - 0.6 38.8 - 01 38.7 9.5190623 I - -
I 1-3 02.2 - /. 9 - 0.3 4.2.705310 

\ 1-2 
I l 

13.790686/ ' ' i 
I i . 

2·3 
I 
I 4.0IS6/G6 

I Tei feir 139-.33-191 + 04 I /9.5" 0.0 19.S I 0. 187947'} 
I I 

2 cn9ebi 22 -44 -08.J T 0.J ! 08.6 0.0 l 08.b I 9.5871283 

3 803q 17-42-J/.6 + 0.3 31.9 o.o I 31.9 I 9.48313 I 2. -- - I 1-3 59.0 + /.0 o.o I 3. 7906928 

1-2 i 3.6866 95'7 I I 
\ I 



HOLMES 8 NARVER ENGINEERS JOB N~. 640 

COMPUTATION OF TRIANGLES 

COMPUTED lilY l..5. H 

STATIOPC OBSERVED A"6U CORA-H SPHfRldL SPHER~L PLAI« ANGLE LOGA--rTHM 
Afof6L£ EXCESS AHO DISTANCE 

2-3 3.874 7 5 3.3 

I ..5orJd ..38-53-14.2 + 0.8 15.0 - 0.0 15.0 0.2021834 

2 Coral .J4 -01 -32.5 + 0.8 33.3 - o.o 33.3 9. 7478SC.8 

3 Norfh f3o.5e /07-0S-/O. 9 + 0.9 - 11.8 - 0.1 I I. 7 9.9803951 

1-3 57.6 + 2.S - 0.1 
3.824 7895 

1-2 40573318 

2-3 4.0573318 

I PQrry 39-44-35.3 - 0.6 34.7 - 0.1 34.6 0.1942652. 

2 Coral 35 -01 - 13.8 - 0.6 13.2. - 0.1 I 3.1 9. 75!381/0 

3 5and. 105 -:14 - 13. I - 0.7 12..4 - 0./ ~/2.3 9. 9844590 

1-3 
·.: 02.2.. - 1.9 - 0.3 

4~0104080 

1-2 4.2.360S60 -. . 
·• .. 

2-3 3.874 7533 

I Parry 2.S-42-13.5 + 0.1 13.6 - 0.1 13.5 0.362 792-S 

2 Coral 6 9 - 02. -46. 3 + 0.1 464 - 0./ 46.3 9.9702.860 

3 Norfh Ba..5e 85..;../S- 00.3 + 0.0 003 - OJ 00.2 9.9985058 - -
1-3 00./ + 0.2 - 0.3 4.2078318 

1-2 4.2..36 0516 

2·3 4. 2078318 

I .Sand I 44 - 0 7 - 2 7. 3 + O.l 275 - OJ 2..7.4 0.2320808 

,2 Porry 14 -02. - 2./.8 + 0.1 2/.9 - 0.0 2/.9 9.3848717 

3 Norfh 80.se 2.1 -50 - 10. b + 0.1 10. 7 - o.o /0.7 9.5704917 - --
1·3 

59.7 + 0.4 - 0.1 3.8247843 

1-2 
I 4.0104043 I 
! 



I 

12-3 
I 
i 

I 

,2 
13 
i 
11-3 
! 
i 1-2 
I 

2-3 

I 

2 

3 

1-3 

I 1-2 

HOLMES a NARvER El\JGINEERS JOB N~. 640 

COMPUTATION OF TRIANGLES 

!JTATI0"4 

L3olron 

Ao man 

Coral I 

Piirc:;q! 

Norfh 8a.5e 

Coral 

OBSERVED A"'GLE 

62- -S9-24 7 

86 -53-44./ 

30 -06 -50. 7 
59.S 

66 -SS-40.3 

79-53-48.5 

33 -10 -30.7 
59.5 

tcORA-N !sPf-l!RICL SPH!RIGL PlAlft'. A~GLE LOGAArT~,. 
ANGLE EXCf:SS A'iO Ol'iTA "ICE 

j 

I 
I 

I 
I 

+ 0.2 2-4. 9 - o.o i 24.9 

+ 0.3 44.4 - 0.1 l 4.4.3 

+ _Qj_ 50.B - 00 i 50.8 
1- O.b - 0:1 i 

! 

+ 02 40.5 t- 0.0 40.S 

3. 9984988 

10.0501568 
l I 9. 99936C.2 

! 9 7004647 

! 40480178 
I 

13.7491203 

13.8747533 
I 

c:: 
Cl 
-(I 

Oi 
I 

C() \ 

., ' 

1+ 0.3 48.8 Ii - 0./ 48.7 ; 

I
+- 0./ ' 30.8 )_ - 0.0 30.8 l 

t 
i 

0. 0362.06 2. CJ: 
\)' 

9. 9 9 3 2 I 2 9 1..... I 
-..... I 

9. 738/4 72. ~ ! 
+ O.b 1' i - 0. / I 

I I i 3.9041724 I , , 
! I I 3.b49/067 

~~~~~~--~~-~~~~_,._~~!,__~___...~~·-·>---~~-~1-3-_-6-442-259 

0.0 I 58.9 0.0 SB. 9 l 0. I 2 50 993 

! ...__ 
I 
: 2-3 

l J.s/e t 

2 P1nnqc/e 

3 Runif 

1-3 

I 
1-2 

I 
l 

I 2·3 
I 

An1yaqni/ ii 
I 

:2 Porry 
i 

A; Coral ...., 

1-3 

1-2 

48-33-58.9 

33 -/7-04.5 

98 -oa -st5.6 

00 I 04.5 0.0 . 04. 5 I 9. 739412.4 ~ 
56.6 I o.o 56.6 9.9955925 " 

00.0 

/0/-S4-26.6 

o.o 
0.0 

! I 

1- o.o I 
I 

S4 -56-34.4 i - 0.0 

23 -OB -S9.2 I - 0.0 . 
002 1-o.o I 

I 

26.b 

344 

592 

0.0 3.5087376 ~ 

; 42.360559 

I - 0.1 2..6.5 00094470 ..... 
' 1- 0./ 34.3 9. 9130610 c: 

i ~ 

- 0.0 59.2- ! 9.594S43tJ '-! 

- 02 '4.IS8S639 
-~ 
~ 

3.8400459 "'\ 



., 
') 

2-3 

I 

2 
3 

1-3 

1-2 

2-3 

I 

2 

3 

I<~ 

1-2 

2-3 

I 
2 

3 
~-3 

·1-2 

I 2·3 

J 1 
2 

3 

1·3 

1 l-2 

HOLMES a NARVER ENGi NEE RS JOB N~. 640 

COMPUTATION OF TRIANGLES 

COMPUTED ey __ f:_.;;. H. __ L MP Morch //, 19SO CHfCKfD BL ... __________ DATE ____ .____ ---------

STATIOM OBSERVED AH6l.£ C~R-H SPHfRl~L SPHERfCL Pl.Alf! AHGL£ LOGA.flrTHM 
ANGLE EXCESS MW OISTA~CE 

~./ 
42360560 

en/wefok 4 7-43 -42.2 + 06 42i -+!} 42.7 0.1307881 
o. i./ 3q. 

Coral 14 -59 -39.s + -85 ~ - 00 39.3 9.412.838 2-

Parry 117- 16 -374 -+ 0.1 37.S _$if 
374 I 9.9488044 -- /.2 - 2.0 59.1 + l :3779682-3 

) 43156485 
! 

I 
' I \ l 
! 
l 
t 

I 
I 

' 
l 

! 
I 
I 
I 

I 

I I I 
I 

! 
I 

' 

I I 
I I I I 

I I 
I I 
l ! 

I I 
[ 

I 
I 

I 
' i 

i l I i 

I I I ' I 
! 

I 
! ! 

l 

I I I I ! I ' I 
r I i I 

l .. ~~~~~~~'--~~~~~--"~~-L 



HOLMES 8 NARVER ENGi NEERS JOB N~ 640 

COMPUTATION OF TRIANGLES 

COMPUTE'- iJY _L . .5.H. - -- CHfCKfO BY L M p ---·- -

r 

I STAT10~ 

i 
I 

: 2-3 
i 
: I P/Jofo 

l2 En9ebl 

j 3 Aoman 

11-3 
I ! 1-2 

r 
j 2·3 

i I Phofo 

i 2 8094 

OBSERVED ANGLE C~R-N 

46-ic. - 03.I - 0.9 

61 -3/ - 01.2. + 0.1 

72.-/6-55.7 it/./ i 
00.0 Ii 0.3 I 

I 

i I 

l 
I 

43 -.39-32.7 !-+ 1.1 

5 5 - 44 - 0 7. 7 - o. 9 

80 - 3 6 - 19. b + o. I 3 E!79eb/ 

l :~~ : oo.o ,+ 0.3 
I 

i 

\I 

!2 
13 
I 

! 1-3 
I 

I 1-2 

I 

I 

. I 
! 

12·3 I 
i I I 

:2 I 
i 3 

1

. 
I 

S?ti!".RICL SPHfRICL 
-'NGLE EXCESS 

I 
02.2 1- 0.1 

01.3 ! - O./ 

56.B 1- 0.1 

l-03 

I 
t 

3 3.8 I - 0.1 
i 

06.81- OJ 

19. 7 l - 0.1 

1 - 0.3 

! 1·3 
1.· 1-2 ,I I 

• I i 
i _______ _J_ ______ . ______ I __ j_ __ J 

I 
I 
I 

DA.,.E March II, 1950 
·- -

Pt.A'°" A~GLE 
A-.O Dl'HA~CE 

Oc.I 

01.Z 

56.7 

33. 7 

06.7 

/9. 6 

LOGAAITHM 

3.9732.498 

0. 14/602.. 9 

9. 94 39685 

9. 9 7 88961 

4.058 82 II 

4.0937487 

4, 015 6166 

0./609/84 

1 9. 9172.13~ 
9.9941357 

4.093 7486 

4. 1706707 

l 
I 

~1 
~! 
Q. ! 

I 

l 
I 
I 
i 
I 
I 

,_..._ ____ _ 
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HOLMES 8 NARVER ENGINEERS JOB NQ. 640 

TRIANGLE SIDE CHECKS 

a iJ. 
.Qvod. A Coral-NorfhBase 0.000002.8 0.00002.98 

Coral-Pinnacle 0.0000010 0.00002..98 

Plnnocle - Run if 0.0000039 0.0()002.98 

4 b 
QUQd. 8 Aoman - Engebi 0.0000001 0.00002..42. 

A Oman -North Ba.se 0.0000036 0.00002.74 

e n9ebi -Coral 0.0000014 0.0000/6Z 

Q '2 
Quad. C 8090 -Coro/ 0.000006() 0.0000162. 

Quad. 

809q -Teifeir 0.0000067 0.00002-40 

Teifeir - En9ebi 0.0000274 0.0000334 

g 1! 
D 5and -North Ba~e. 0.0000052 0.0000337 

5C1nd- PQrry 0.0000037 0.00002.10 

Parry-Cora/ 0.0000044 0.000017.5 

_ q - Actual difference in 109orifhm.s of' length 

or Q :side;' 

b = Allowable max.imurn - f'oUr time5 -the robulor 

dif'f'erence corresponding to one see:ond in 

fhe Jo9arifh,rn or fhe Sine o.,C fhe srno//esf

angle enrerin9 info the cornpufofion or 
that side. 

I ·.-, 
l ·~ 

· . ...;.'. 

·. -~,,:· 



( 

GEOGRAPHIC POSITIOI COMPUTATIONS 



" 

,,, 

Reproduced from' thP. holdings of the National Archives 
Pacific South}vest Region · 

HOLMES a NARVER ENGiNEERS JOB N.Q. 640 

POSITION COMPUTATION SECOND ORDER TR I ANG U LAT I 0 N 

::.: Rund 

2 Run/I 

~c 3 Coral 

5 

<Cl I _ ll ,. 

---·· ·-·-···-·- ·- 1---,----.,:--· ··----~---- -r-· 
j 90 I 50 ! 3 C. 7 1

! ?( I 3 r; 5, 1 .s 7 ·;-- 03_-4-- ----;:;d L ~;- --
r-.. ·· - -+- .-

~ ~ ' I 

:47 : ..3~./ . :! (;". tc iNorfh Bo~e. 142 . 3 
i 

.. 

~~\~ .. 
----·-·---~·------~---· --- -----

---· ----- __.. __ . ...., -
to 2· .. 

--- __ .:;_ ---
'l~·; ~·- .'f' 

8 

t'.; l 
- --t~- - ~-

,6 "' 

..._ __ . . 1 .. ~--- -- - ·::~-·-1r·-

10. 4 ., 1 .6~ ' ., 

l·· 
i-----~-----.__...;_~~~~~~~,..-~~'--~~~~-~ ...... ~--~~~~ 

I 80 0 ·~ 1.' ,_. b 180 .i 1JO i (; 0. 0 

1Norfh Base tc c: Rund ':322. I 47 
-2t\-,.;4;._ I 

·oi.. 
-- ---·-:--- ---- --·. --·-·· - .. .. -- - -·- - -:---=--- "t 

I tu 3 ~· 
~ _____ t _________ " __ _ 

··- 1.. ___ ·-··---· -· 
25.7 

·'-·. - """'.: -- _._ --"-···- -- _l L 
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L\ ¢ 

o' 

·,~ ·...:.. s (;( 

:) 

J 

... yr1 .. t."\ 

'--

:.) 

~ .. 

- -., ,... 
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COMPUTATION SECOND ORDER TRIANGULATION 
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~· -·-, -3;/ro~-----;-;-;_ A-~~o;;- --r-29; i·~-6 .·i--~6.9- · ·-;:-· ;,._-, :-180-,t{~,.;-- t~-3~-c~r;,;--- --- 354--~ ;_5- -
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Reproduced from tbP.J~oldh1gs of the National Archives· 
Pacific Soutlnvf!st Region 
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HOLMES a NARVER ENGINEERS JOB NQ 640 

POSITION COMPUTATION SECOND ORDER TRIANGULATION 
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FtRST ._:,<Glt r:·F TR''""~;LE 

II .38 __ 47715 2 i?__o9g 
- 5 49.623, 
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s 4.1706707; 8 '8.5124960 :, 

us ,, - ~986~361_1_/ 
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Reproduced .from thP. -holdings of the National Archives 

Pacific Soutltwt>st Region 
·..._ .... 

HOLMES a NARVER ENGINEERS JOb NQ F.i40 

POSITION COMPUTATION SECOND ORDER TR!ANGULATlON 
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34.0 + 0.0003 , . 
34.0 j+ Q0003 ~ 
34-.0 

1
+ o.oooi · 

38.0 '+0.0001 , · 
i ; 

I 

;. 

J·, 
1-
I 
I 
I 

I 

l ... 

I 
l 

de~" 'J·;/ . . . ,.. __ - . ~ 

N~. !340 

-::- LAND BASE LINE : 

79 

cv,.PlJTfO av. L . .:..H. C.HEC~ED av __ LM.-_R DATl l'cb. ZS. 1950 

AEO(ICIED LENGTH 

tNCUhATION SEA LEVEL 

'4ETERS METERS I MET£11S 

-0.0004 /8.5346 

-0.0000 Z.4.94Z.3 

-0.0006 49.9996 

l-0.0040 49. 9962. 

I- 0.0003 49.9999 

j-o.oozz, 49-9.548 

i I I 2:4.3.42. 74 

I I 

I I 
La.oozz 1 

I 
49.9980 

i-0.0003 I 49.'fJ999 
I 
1-o.0040; 49.9963 

l-0.0006 ! I 49.<J563 
L l 

I 

; 0.0000 I I 24.94Z3 

1-0.0004 ! I 18.5.346 

I i i 2.43.4Z74 
I I 
' I I I 
I 

' I I 

I I 
I 

I 

I 
l ! 

I f 

I 
' 

I Al C'PTEC LlHGT .. ~ \' ' 

i 
Mr;TEllS MM 

1243.42.74 

7.+.;t~J~ ~ -=---:~:~~~ .. 

1 •• : 

_MM. 

~-~ 
-..4, 
_,;t].~ 

·~1: 
·:l 

·--::~i 
:::~ 

' \; ~. ' 

... " 
'· 

... 
; ~i 

.• 1 .. .,.,! 

• '.1 

~. J 
·.·~ 

. -'i~iJ :·~ 
~. -~.:_{ 

~.~ ... 
. :;.t 
:it 

.-:,~· 

. : ~-~z:..j~:- . . ·..;,;?lJ;···, 

. -- . 11' ~§2i 
____ · ,.· -i~ .• ' 

• > ·~:... .4:-:,;,'1;· .- ; .·•. 
----. _:_~~·.·'.Ji·~'·§.~. 

. ..... ~.~;: .. ' , ·"" 



HOLMES 8 NARVER -- E_ERS JOB N!.640 
-; f 

i-.~-":.'."':".':~"!':t~-;-~·~' ··~·»~~~: -- ··-~-
~~~i·····~l;:}~~1t:~.~~·..:. .. ~.~-:~~~.~-.- -. ...;·;.. 

_ '"·=-~~~S~:-~>:·~- .... -~:~. COMPUTATION OF ··-·:a: lsLANo BASE LINE: 
~-

~~.~~·, 

F"'-~·.f··"-'1 • '"" 
~!~~~!. 
~'?~.,_~ 
.-C:";. ·:·-, 

'i~,:i:..~-~. . ..,... 
-! ?· . .J ! 
1.1.:: .. : 
~! ·; .... • 1-·· 
:~1 :: • a, 
I .. f . 
·~ .-; .. ! '' .... .t.::. I -, .. 

;::·!£:: .. 
•-i.~ • 1 I . 
i .. •" ....... ("..,. .~' 

~~ 

-·-" ~ . 
• l '• -

ti,,' t>~.~~ 
'i., ~- ~ 

.-~!.2~~1;-· 

- ..... ;-
-..... ~ .. 

0111 
UHCOllllECTED 

LENliTH 

f'~ .. 

COMPUTEO BY. i... 5. H. CHEC•ED 8Y~:Mfl_. --DATE~,_~.Ji!§O 
CO'•- - -llEC"TIONS 

HGTION-- OAT! or ·1-.PE 
MU.S HO 

TAI'( I TAPl 
SUPPORT ILHG;H' METERS 

Tull'! TAPE AND SET- UP REDllU D LENGTH I Af onH· LUIGTM 

TEMP. CAtENAAY .SET-BACK 

\V) Iv '1 
'", ·. 

' --:- ·;;:,-: 
'·"ii'•"·~~ - ' 

.:5f'qlte No. 7A ...i 

;, ,. 8 . 
...;. .,.___ --'- .. ~-:--

10 
1-----,-, -// 

/Z 

13 

,, 14 

IS 

16 

17 

18 

19 

I• ZO 

Sfoke No. eo 
. " 19 

18 

2-.?~-~l 1" 
I' 

~ 
I 
Z.-25·5• 

! 

F 

F 

F 

F 

~ 

F 

F 

F 

t' 

F 

F 

8 

fJ 

2.1 

6619 

3 

3 

3 

.3 

3 

3 

3 

3 

.3 

.3 

.s 
.3 

3 

3 

3 

I 

I 
i I 

so 
so 
50 
50 
so-
50 
50 
so 
.so 
so 
so 
so 
so 

so 

.. c" METE.RS "I 111£T£11S _,,_ . 
1'\: 

.34._~f o.:~o_o~~;:;:_~;~·:· 

.35.5 + 0.0003_ :--''. ·~ . 

.35.0 +0.0003 - . : - . -
-·--- - -- - - .. ·-- .... ~ -""7-

36.5 0.000..1 ':· ,;-

36.0 +0.0003 
--- - ... 

36.5 0.0003 

33.S + 0.000 3 

.)6.0 +00003 

34.5 + 0.0003 

3.4.$ + o. 000.3 
. t-·-

3.3.0 +0.0003 

36.S 1+0.000_3 

37.5 +o.ooo;_ 

:34.0 0.0003 
-· 

.. -

.. .,1;-., 

'··. •"' .~ 

so :34.0 +0.0003 

·-1 ; so 33.0 +0.0003 -- - - - -
so 33.0 0.0003 

17 _ i ----- 8 - 3 
16 I 8 3 

" ! I so Jt.o +o.oooz 
-· --t·· -·· 

1s I fJ .J 

so .JZ.o to.oooz ----- --- -----
,,-- ~ 14. 1 fJ 3 
--- ----+------+--+--!----

,. 13 I B 3 so ::J2.o +o.oooz 
3 I SO -- --_· _;:_-_-_-u ___ -!~=-r~~--- ~ 
.3 I 50 --- - ·-· ·--
3 ,. so 
-- --· -· -

~· ___ .::.__!' - ti -- _/:! 
...___:_ ___ _'.'_ If} - !! 

H • 9 I lJ 3 i 50 

II a 3 I 50 --- -----
·.;-. " 7A .3 I 50 

MET£11S 

-0.0734 

1 +- o.6S2.6 

- o.06z7 

- 0.0.3S6 

-0.068.3 

-r 0.0411 

-0.0759 

-0.02.29 

IHCLINATIONI SEA LEVEL 

METERS 

-0.0000 

-o.oazo 
·0.0000 

-0.0000 

-0.0001 

-o.oooz. 
-0.0005 

-0.0001 

-0.0000 

-0.0000 

-0.0014 

-0.0001 

-0.0001 

0.0001 

-0.0001 

0.0014 

-0.0000 

-aoooo 
-0.0001 

·0.0005 

o.oooz. 
0.00(}/ 

1-0.0000 
I 
'·0.IXJOO 

·o.oozo 
0.0000 

METERS METERS 

49.9Z69 

49. 9983 

S0.052.9 

so.0003 
49.9375 

so.0001 

49.9998 

so.oooz 
S0.0003 

Sa.0003 

49-9989 

so.oooz 
49.964& 

649.8S0.3 

49.9319 

S0.0413 

49.9989 

50.0003 

50.0002. 

50.0001 
--- ---- --·-

49,9997 

so.0001 

49.9243 

50.0003 

so.oooz 
49.9982. 

49.9774 

649.872.9 

NETEllS .... MN. 

-·- -·. - -+------+------
- - ---- --- --·--+----;----

_...,....""":"'_ 

64-9.8766 

-- ·---- -+--+-----

ift57.2 / 



:·,tT-";"1 

~~1:1: 
,.~~~~;~. 
1.;~{\.~ ,,.,. 

,,. ,...; r;trf .-··~· "'t 7"' ' 

rm;:?:jft .. '~, 
ll~;;\•··.j 

f'~'. i ;;< ... : 
I.'. < 

'

ir • ;;. 
' " . 0 

~j .. ' : 

'

tt ... ·,'~·§ 
-a: ... _ 

,. -":•, -0 ~ 

l . . :1·: 
" '.!! :i '? ~~·-
·r ....... ;: -- ·c~· 

1, . 4 .c ...... 
• : '¥ ~ 
1[· · e 90 
' 0 . •' .. 
. H ::; t· ' .. 
iL ! ~~· ·: 1 il 0 

ti :;,. 

l .,i;.:'..: .. ; 

~· 

,,~ .... ··.·~ .. ·_~;"!~ 
!>l.'a·~"\.,...-.q~j 

•• .. :, ~. - • c I 
:t:·~". ' .... J.,i:' •. ~. l 

SECTION 

_.;?_ta~'!_No.~ 

" 21 

II 

II 

" 
l2 

23 

u 
25 

,, 26 

27 

2tJ 

29 

30 
3/ 

32 

~T! 

,.. 

'-~-<;~,COMPUTATION . OF 
~/:,... 

-0111 
Of l'tAPI'. 

MEAS ·t«> 

~19 

. ' .. ~:" '*' . 
· .• ~ ;:·.~ J ..... ..... 

UNGDllllECTED 
LIEXeTJI 

T.t.rE I TAPE 
SUPPORT LNGTitl METERS. 

3 

-~. 

3 

.3 .- ' 

; "' 
3 

I 

.1 

1~ 

I 

I 

,,.,,: 

~' 

"hJoP. 
\ ..... 

TEMP 

• c • 
.!, " 

METERS -' 
'{o';><; 

.3tilO I+ 0.0004 ... --:-.....:. 
38.0 '0.0004 

•·' -· 
~·-:.,., ' 

' . ' 

~H~~"<;.; ·-.·. 
p~·; 

.3QO 
'"''- __.. aoooz. 

: ~- ~~~-·~~:~0 T,7'2',i~?.! r~;,.~"'I·'.~" ··• .. • . . h 
- · l.s l A"' 0 ·'~'.»>·:-·BASE L1NE ·.·' .. , · .~·- ·· · .. · -- · r.<~'-· 

'-: - : ", • .\ '.\-''I.: c . • .'i:"·j 
:-;i,.'~ •. · .':.;"'.~~:~~~~~Eli.~ LS.ff . . :;.;IEClllEDBl' L.MP. OAnFell_._~~19§0 ... ,-~ 
·-•EC'TIONa .··j~ -~---,i ,':i._ ,. ... .. ~ r ,·~.:~ .. 

1 

.. _ ... ..., . ,,, '...... . ... { _._, 

·,) . · SET- UP·"'~ 

r., sET.:....a.C~ 

"~· . '. 
•~ .~ -t----·-v· 

,:_ -·-. 
;_~~- ;'· 

;!:.;. ~,_. 

' 

,. . :i: -' . UouciD U:~'Tli AOOl"'lt0'1.Uts'Tlt •. (\'I C ~ • 1 ."• _«·::;;~1 

tNGL~NATIONf SEA LEVEL . ---- ··---- , ' .~~· •.:1 
METE.~. ·I. !•& JCl(:I ,... . - .. 

. ·1., 
. ..... ~-

-0.0030'" 

~0:00~~µ ..... - ': -o.ooos . ' '-~ . ' ----- .. ·.-~ .. --o:ooOk :,; · ·.-
. ;.,,_,. : .... ; . ::.:. " 

-0.0010 .. . -: " 
, _ .: . ._ ... ' " -l · 

-a·ooo1 • · 
o.;ooO 

" -0.0000 

·-0.002.3 

·-· 
........ 

""' 

·~ 

METIEllS 

-- . ~:,-~~· 
,4~~9·9 74· -
.so.oooz. 
,49.999; 

- - - -~ -:i1o9:--
.S0.0002. . 
·- . _.._ -- .• + 

49,999;, 

.so.oooi' ... 

.so.oooz:· -
' 

.SO.OOt;?~ 

"-49. 9~ 7 ii' 
49,9997· 

49-9998 
!. 

lllETEllS 

.':"."'" -- - ~f. 

::'.:ri.- --; 

_:.__ ;-:---...:..- ----

-- -·- .; ~ -· ..... NN. 

------

~~ 

.-: •! ~ 

~.. . . 

: ;:.(! 
~-t·:~ 

• f. 

'·' 

; " 

If 33 I 
I 

,, 34/Jl 

Z·Z4·SOi / 

r 
1 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

.3 

3 

.3 

3 

3 

3 

3 

.3 

I 

I 

I 
I . 

so 
JO 
so 
.so 
so 
.50 

50 
.50 

50 
5() 

50 

50 

.50 

50 

30.S 

3Q..5 

31.0 

31.0 

32/J 

.30.0 

·.4-: ... fa7.•.•' .... -=---

-o.ooos 
0.0004 

0.0014 

0.0001 

O.OCXXJ 

49.9988 
---~.--

5fqf1c No.348
1 

3.3 Z-ZS-501 8 621 

" 32. 

31 

3D 

Z9 ; 

28 

Z7 

-~- Z6 
II ,, ZS:--·--· 

' 
Z4 \ 

___ .2.3. 
t--- H II -Z2.- _.... 

--~ ---- ._ -z.1- ~ -
~--- "·zo I 

~'-·1t·~~~,~·.1~ :;~:;::;;~!~~~ -.. ;. ·. ~~·~~ 
.-,-.. -. 

8 

B 

B 

B 

B 

B 

8 

8 

8 

8 

8 

B 

£:1~~ f·~ 

.J 

J I 
I 

3 I 
3 ' 

3 l / 
.3 . --LI 
3 I I 

3 

3 

3 

3 

.3 

J 

3 

- + ---
1 

I 

I· 

.....:: 1-

3 i 
- ·-71 

-_ ... , 

so 
so 
so 
50 

so 

29.0 

28,5' 

29.0 

+o,oooz 

0.000~ 1\; 
+ 0.0002 '-,t,, 

2.9.~-t· 0.0002.; 
2.9.S + 0.0002 

-~·-·-t-:~1:~~~ 
+0.0002 

~ O.ooo~: 

:r.·~ 

!~- --l"E: 
so j 30.0 

- ------·--t----· 

50' 30.0 

so 31.0 

so .30IJ 
- ---.-

0.0002.A 

•+O.~ --'T 
+O.Oo6z' 

+_g.poo~. 
o.ooaz · 

{ 1. · No :t 

~.~ 

.f· 

t. 
_.___ _,! __ ~·-

........ 

0.0000 

-0.0001 

0,0014 

-0.0004 

-0.0005 

-0.00Z.3 

0.0000 

-0.0000 
- ---··-+ - -- ---

-0.000/ 

-0.0010 

0.0001 

-o.ooos 
-0.0002. 

-0.f!gJ'! 

_·;._ 

; . ~ 
; -~ ' 

.so.0001 

so.oooz. 
699--995!; . 

·so.oo0i 
- - .- ,.,..., 

50.0001 
- -.- -- - -
49.9988 

49.999B • -- - .,..... __ -

49.9997' 

_ 4.'?.-.!_979 1 

so.oooz.· -------- ---· - -
S0.0002. 

.so.0001 

49.9992-. 

sa:ao:>i-1 
.. ._ - -, 

49.9997, 
- - -- -- -- "'1 --

-~~1~-

699.9988 .. 

.•, 

.. --------r.---:--r-----
·'·· 

\, 

... , 

.,.-:..·"";-..-·-:'--::---

- ·i; 

~- -~-- ,i\';~j 
.', :·~.:: ~ 

-;00:~02.~f--,; 1;,: :~·:: .. =:: ·•• I ·~· ,'" 



(q;?i 
~~~1 ~l';""."::-~· .17" .. ~~~~:'~iQ~ 

~:~~;'r!~~-.;--7~~!?~~"'~ ~-~:~~~~~ 
·· ·· HOLMEsfa'. NARvER iENGl 

_16~-·~·.~;!"~.;;!~~~~~·:;..,.-2-_: .. -~~~'.~,~.9'!1.~-~,."".".~~.j.~'.ill.,~•~t~-~~$;;_~.~~>= .. "".'J~~~EJ~§!!""illilll!lll!li!lilil!!!""'~!9'1!!!!':l:l'J!~r~~~.~~~~-'~-,~!"'°E.:PJ!~~.!!!l~~""!!J!f 
rRS - JOB N~. 64'0 .-;.~' · "· ., . · -... ~·, =" ·• ~\ ,,-~ 

• ~~j-j S LAN 0 \ • • ' : .~;:·c. :.:: };: ~~ :'.. ~:~ ~~~ 
1. ~- :~/_.· ~:~.~~~-

··:- :"'/;~~' 

·-~:;'.-:T' • 1._ • , •. .,.,... ~~. 

-~·,17".\ I S[CTIDll I DATE 

::L;~.~:1 

·-· ·---cbMPUTATION oF· R·o',v 

0111 
Of· 1'TAPE 

IOEAS NO. 

:~ . 

'.-:4 
UHCOIUIECTED 

LENITH 
1Ew. 

: :.i r;;;_:·-:: _. 
' • ::~= 

·c.,.JI-
.TAPE I TAPE 
~!"'ORT L"GT H 

!APE • .-NO 
I I I I ~(llP Hili:11ARY METERS . 

:;:; ·i -:-~-c:- · FT--

,.,_ •.... _..,, ' ••. ~ '·' . • • t . ';t' ~ ,.., __ ...... ' ,,. •• i 
,¢.. ·. ~COMPUTED BY L.S.H . . ::·~~citeuo rt.. t.MP. / ~e@.b.Y. 19$0. ri ·._ ··t;~bt 
L ·~· • • •J. ;'• • ... • •, .... •' t • ,~1:1':,uir"l_?-'oj~~ 
~ - -af.Cl"T'IONI .. ' ..• ,,,,.··. ; <.«•,},;; :, Y; -, ·~·-,,.:,....,_~, .4,.t-\!ftcv·;_. 

~~" .::;~:cK 
0

lNCUNAT~N SL\ LEVEL ~0- fr ~~co~:tzd : i~~- ~ :'*~:;:: ~.XtT?~ 
f?. • II~ METERS llETDI lllETPIS ·· .. •t1'09',~\: . .... ·.-il,4.' "-'-'·. :i ::· . :; ,, ·t 

?''"'.";;. •.. c:; .. ,·.·.• Stake No.34~ · 
-t~tt .. , ' ---.-·--·- -
~~,\ ..• _; .;. __..:. ___ - _:_ ~ 2-25-.501 -r 

~~
•;.',;:, l " • .36 !~.~·-·~···iEt-~-;·-=;~f ~~:r~:(··.;:;t ,_-i.~<\1f f ~j 

-+?- --·- -·--·-- . ·- ---
164&41 ) .3 I . SO 37.0 

,·~- - -----. ---·-··-- _,___ 

·'\.:,,, --·- - -· 
,;·:. ,, " 37 
~~ -
!~{·, : ,, " ~ 

.j I SO .39.0 
. _, 

3 I 50 36.t:J 
--~-- -· -------

3 · I SO 37.0 

F 

F 

F --- -
~~~ -" 0.0409 -0.0<XJZ. 49.9S!J:!J· ' - . • •. , J' ··• •· 
~... .. "·. 

. ~;, ... ;a . ;.--· :--·39 
) :' ~ ------ J I 50 36.0 F 
<ii" < 

• .. ~;, 

~ :., • s: 

I
;: i ~·~ 

-Q:; ... _ 
r-. :t 
~ ·•-c '', ~i.· 

~- :r:: i-- .;~ 
;1 -! l 
i r· .: . ... .:;: 

~., -a 
11 t 
:, :I 
1•- -a 
•' Q . .. 
!1 ei 
... I.II 
~ ... 
;,.,, . ..,., .. 
! 

1----·--

~-

~-to!'e 
C·· 

" 

I-.-

1--- - -

40 

41 

42 

4JC 

I 
I . 

No.4..3C I 
_;.- 42. !z.-2s-so 

41 j 
40 I 

I 
39 I 

.38 I 

.37 1-
·--- - .J _ 

" 36 ! 

.. -3s ! 

F 

F 

F 

F 

" 
8 

8 

8 

13 

8 

8 

8 

662./ 

3 I SO 37.0 

J I 50 

.3 

J 

.3 

-' 
3 

1 

50 

50 

.39.0 

3dO 

39.0 tO·OOOf-t;r-
0.0004 .... 
O.Q001. 

tJ .. 
- ... -1..:· 

.39.0 ~ o.ooo•i~' : 

.38.0 ~0.0004 
.380, +O.Oo<J. ... 4 
38.0 +00004 

- ·- .. . - --- -
37.0 0.0003 

- ---,--

.38.0 + 0.0004 

1; . 

--.:;--

'-·· 

~.; 

' -.1~ 0.0.353 t- ' 

":.-

rt 
~· 

i.> 

- 0.0062 

3 

3 

3 

3 

3 

39.0 +o.o~4-L I' 1- ~~-'-6·~-·--

-a.oooo 
0.0027 

-O.OOZ4. 

1-0.000lJ 

-0.0008 

-O.D02.4 

-0.0027 

;-0.0000 

0.0002 

-0.0001 

-0.0001 

-0.0022. 

S0.000.3 ··~ 
... 

1. 

49.9977 .. 

.S0.0~.3~. 

49_99;;,,.--:. 

_.µ_ ~-;-~rr:-.. ~ 
·- ·;:' il: : - . --t- :' .~ .... 
-;- -~: -4.•.:-:-~ -~ . . . . -. ~ : . . .. 

__ .;.. r~ _ _:___ . . -

~~:-~·~ .. .. 
. ~ 

... 
449.9824 

49.9996., 
49.9980,,.-. 

44-9.jB.3.a 

. -~::. z;:~~~1-----t------
~-~·:_._ _ i.. ___ _J._ ____ _ 

··-:·--;---·--

-··tr 

--4-·----
49.99 7: ~ 
S0.0004 

so.0001 

50.0003 

49-9838 
--1·--

... ~- >~·i 

. '! 

. 49-99132. 

•. 

t 
··.-.:· 

... -. 

·., 

'-~ 0 

-r::/~ 

50 

so 
50 

so 
50 

so 
so 
so 
so -0.0006 ~

+0.00041~ 
~ O.oo04 ;-.. ~---

·---! ·---34"£i' ~--± 3 
--+---~L-C -:==:-~ 

=cisa·:aas9 -b -~f 1 ·. 

1

.: . . .~--~·~·._~"-~:, 
__ . __ .J_ _ _:449.9s40.· •• < '< .· .~ :. ·::·:~/~'.: '1. 

------- . ·: .~:-;_:."\ :_:·~--~ 

,, 
'------

~~--/~.':. ----- -- -----~!_·' ·· I I r: '·.)tj ... '"l~~T - ··· .. · .. H-l -· t ... '· - .. -~-
+ 0.006/ 

,·. 
·~r----+---~-"--~---rc...' -~ - --- - --- - -

--c~---t-:-t--·-- ------- --1---- - ·---!-. -· ---+-----· ·.:::: -~'.!. 
. "-· ~:1 

-----+--.. - :.........+~ l.- - ____ , __ _ 

;·1 ... ;, 
"'·"' -~ 

>----~·-,. 
...... 

-~ 1---- L .. .. ,_ 
·: .. 

·.<, 
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· HOL~Es a~ NAF~l~f{. ENGi.NE~ 
--~-·

· ., ·-
·": 

• l[C.TJON 

,> 

!.<;-:;_.... .J A ~ ~ ' •• - • ~ ~ w.· ·~-,:.:.~'< - Z.J1~ .''i<-:···-~ 
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K E U F F E L & E S S E R C O. 

Adams and . Third Streets. Hoboken, N. J. 

Telephone RObQken . 3-llOO • Teletype HOB 1414 

Date Feffi"Ual7 1st, 1950 

nFmT ON 

K. & E. TAPE NO. 7698CM - 50 Meters Nickel Steel Tape 
;LOVAR (Trademark) 

. Serial No. · 6619 

The above identif'ied tape has been COllJ>B.l'ed with our stand
ard (which corresponds to the u. s. standards at the National 
Bureau of Standards at Washington, D. c.) as was found to 
have the following length at 200 Centigrade (680 F.) under 
the conditions stated below:-

Supported_on a hirizontal fla.t surtacea-

Tension 

11 Kg. 

Interyal 

0-50 M. 50.000 M. 

Supported at the o, 25 and 50 M. points:-

Teneie11 

15 Kg. 

Interval 

6-50 M. 

Length 

50.000 M. 

The coetf'icient ot expansion or the tape 1s assumed to be 
o.ooo 000 4 per degree Centigrade (o.ooo 000 22 per de
gree P'ahrenheit). 

awk-fp 

By /s/ A. w. Keuffel 
Vice President 

• 
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IE U F FE L & E S S Ea co. 
AdamS and Third Streets, Hoboken, N.J. 
Telephone JIJboken 3-llSO, Teletype HOB l4l4 

Date: Februarz 1st, 1950 

REPORT ON 

K. & E. TAPE NO. 7698CM - ;o Meters Niokel Steel Tape 
WVAR (Trademark) 

Serial No. 6621 

'nle above identified tape has been compared with our stand
ard (whlch corresponds to the u. s. Standar at the National 
Bureau ot Stand.ardlJ at Washington, D. C.) a.nd was tound to 
have the following length at 200 Centigrade (680 F.) under 
the conditions stated belov:-

Supported on a horizontal tlat surface:-

Tension Interval Length 

ll-1/4 Kg. 0-50 M. 50.000 M. 

Supported at the f, 25 and 50 H. points:-

Tension Interval Length 

15 Kg. 0-50 M. 50.000 M. 

The coe!ficient ot expansion of the tape is assumed to be 
.0.000 000 4 per degree Centigrade (o.ooo 000 22 per de
gree Fahrenheit). 

awk-f'p 

KIDFFEL & ESSER CO. 

By 'f!/ A. w. Keuffel 
Vice President 

. .... 

tJ,1) 

/of 
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KEUFF~L & ESSER CO 
Adams a.nd.1'bil"d Streets, Hoboken, N. J. 
Telephone HOboken 3-lloo - Teletype HOB lAl4 

Date Sept .. 16, 1949 

!Yiff!T ON 

K. & E. TAFE NO. 769SCM - 50 Meters Nickel Steel Tape 
:WVAR (Trademark) 

Serl._al No. 6464 

The above identified tape has been compared with our stand
ard (which ocrresponds to the u. s. Standard at the National 
Bureau of Standards at Washington, D. C.) and was found to 
have the following length at 200 Centigrade (68° F.) under 
the conditions stated below:-

Supported on a horizontal flat surta.cez-

Tensiai 

11-1/2 Kg. 

Interval 

0-50 M. 

!@gth 

50.000 M. 

Supported at the o, 25 and ;o M point8t-

Tension 

15 Kg. 

Interval 
0-50 M. 

l'..eruGh 
50.000 M 

'ftle coetticient of expa.nsioo ot the tape is assumed to be 
0.000 000 4 per degree Centigrade (0.000 000 22 per degree 
Fahrenheit). 

a'Wk:-tp 

mJFFEL & F.SSER CO. 

By 181 A. w. Krue1 
Vice Presiden 
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1 February U50 

I.SH: 

Ple forgive me tor the lateness ot thie dispatch (HN409 received 29 Jan}. 

PENDING RF.cEIPT OF NF)[ SURVEY TAPES FOLLOWING INFO MAY BE OF VAWE CMA 

TAPES SIX FOUR SIX FIVE HAVING FIFTEEN AND ONE QUARTm KILO PULL HAS 

CORRECTED VAWE OF FOOR NINE POINT NINE NINE NINE Sll ONE M1TmS AT ONE 

FIVE KILO TF2JSION CMA TAPE SIX FOUR SIX SIX HAVING FIFTEEN AND ONE HALF 

KILO PUU, HAS CORRECTED VAUJE OP' FOUR NINE PNT NINE NINE NINE TWO THREE 

MFl'mS AT ONE FIVE KILO TENSION. 

116465 • 49.99961 Meters at 15 Kilos 

116466 : 4 9 • 9992) t1 d ft II 

SVH TIM CYIIX BIJ,mrne :FINO a NY tr DNL\ ¥H :ir M.!I XIS ,. 
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HOLMES 8 NARVER ENGINEERS JOB NQ. 640 

DESCRIPTION OF TRIANGULATION STATfON 

~.AME OF STAT ION __ A~~-- __________ _ -- LO( ;i. T 101J -~man_!sl~----
CHIEF OF -PARTY ___ L§H _______________ ---·------

Eniwetok Atoll 
Marshall Islands 

DATE 194~-

DISTANCES AND DIRECTIONS TO REFERENCt: Jlt'ARKS ·-------------· -- --r------- _______________________________ I ___________ ·----.----·-------- -
OBJECT i DISTANCE DIRECTION I AZ:IMUTH 

--------------------+---- - -·--··--- ----·-T - -·------~--- I ---- -- ---- ------------··r-- --·------------
!
• METERS ! FEET ; I 

Coral 0-00-00.0 

R.11. No. 1 22.860 75.00 lSS-08-10.0 I 
! 

R.M. No. 2 22.860 75.00 278-08-10.0 1 

EL £ \I. 0 F MARK ABC .' E ML W ~ ....... () 1 
__ 

HEIGHT OF TELESCOPE ABOVE MARK. _40.11.5~ __ 

HEIGHT OF LIGHT ABOVE MARK ___ 49e5! ________ _ 

DE TA I L E D D E S C R I P T I 0 f; ·. 

This station is looated on Aoman Island approximately 200 feet west of 
the weet end ot the Ao11an-Biijiri causeway and 90 feet trom the high water 
mark on the lagoon side. It is Tranrse Station Aoma!l or the Joint Task 
Force Seven Survey and is a standard USC&GS triangulation disk set in a con• 
crete block flush with the surface. 

Reference marks are etandard Holmes & Narver bronze disks in concrete 
blocks set flush with the surface. 

This station was disturbed. See Recovery Note of June 7, 1951. 

DESCRIBED BY ~AR~- E: J 8 Y 



HOLMES 8 NARVER E\JGINEERS JOB NQ. 640 

DESCRIPTION OF TRIANGULATION STATfON 

NAME ore STATION· _________ ~_9GA --------·-- ___ L: CATION ~O~~~-~iti~ __ 

CHIEF OF P~RTY ___ .. __ ·~ 
EniYretok Atoll 
Marshall Islands 

~ DA - E _l9_49_~_5Q __ .... 
.c:: 
u .... 
< 

(00 

OISTA"ICES DIRECTIONS TO REFE'H.NCE MARKS i 

-- -- -------- -,-- - . ,. - ... ------ -- ~ 

L:RECTIO~ -~ __ A::_1_~u_T_~ -----1 C:BJEC; DISTANCE 
----- --· - .,. --- ~ - .. ··---- +-

METERS I FEET 
! 

Coral - l 
0-00-00.0 

R.M. No. l 59.015 19.'.3.62 94-5.'.3-50.0 

R.M. No. 2 36.576 120.00 154-54-00.0 

L. __ ----~------_L __________ _.__ ________ .__J 

ELE·v'. CF MARK .'.80-·f 7.1 1 
~ L 1"---· . .. 

HEIGH 1 0 F T E L E S C 0 P E A 3 0 V E M A R K 40 o 5 t 
,;.;. ! 'Gf-'i ABC•/[ MAFK 4().St 

This station ia located on Bogallua Island at the extreme east end of 
the island approximately 20 ff'et from the high water mark. 

The mark is a standard Holmes & Narver bronze disk eet in a concrete 
block flush with the aurf'aoe. 

The reference marks are standard Holmes & Narver bronze disks •• t in 
concrete blocks flush with the surface and are intersection point• on the 
Bogallua topo traverse. 

MAR~-,LJ 81 

I_ 



HOLMES 8 NARVER ENGINEERS JOB N2.. 640 

DESCRIPTION OF TRIANGULATION STATlON 

NAME OF STATION __ ~~j>N _________ _ 

CH IE F 0 F p,~ RT Y _______ J~JL _________ -_____ _ 
L 0 c AT I ON _!_oko~~_]:sl_~nd 

EJrl.weto~ J.toll 
Marshall Islands 

DATE ~--~50 __ 

DISTANCES AND DIRECTIONS TO REFERENCE MARKS 

,__ _____ ;;-~-E~T______ r- ----~~~~A_N_G_; _ --·- - 1 DIRECT~N----~f. AZ l;UT~-- -

--------t·-- -- ·-----,---------- --· -+- --- ---------- ----------- ·- ------
1 METERS I FEET I . 
I - ,. ! 0-00-00 .o I Aomon 

: 15.240 · 1 50 .oo i 207-24-12 .2 

1 iso240 50.00 i 279-24-12.2 

R.ll. lo. 1 

R.M. tlo. 2 

i 

! 

El E V. 0 F M AR!( A 8 0 \/ E M l w ___ _lQ..!4_!__ ____ . _ 

HEIGHT OF TELESCOPE ASOVE MARK __ !L_5._~_f --·-

HEIGHT OF LIGHT ABOVE MAAK _________ l_5_..i! __ _ 

DETAILED DESCRIPTION·· 

I 
_J 

l 
i 
i 
i 

This &tation is located on Bokonaa~ppu Island ap~ximately 660 feet from 
the west end of the island and 56 feet f'rom the high •ater mark on the lagoon 
side. 

The station mark is a standard Holmes & Narver bronse disk set in a concrete 
block flush with the surface. 

The reference marks are standard Holmes & Narver bronze disks set in oonorete 
blooks flush with the surface. 

D E s c R I 8 E lJ l3 y . -· _LEG 
) 
) 

MARUO:O BY - ---· 
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HOLMES 8 NARVER ENGINEERS JOB NQ. 640 

DESCRIPTION OF TRIANGULATJON STATlON 

vF ')TAT IO~J _______ !_S~E'I'_ ____________________ · - LOCATION ~~!!th _of' ~~-t Is;J-a~ 

Cr-JIU-- CF PARTY _____ ~_FI _________________________ _ 
Eniwetok .Atoll 
Marshall Islands 

~ 
~ - --

1 

I 

I 
I 
', 

I 
I 
L 

DISTANCES A"4D DIRECTIONS TO REFERENCE MARKS 

. ;~-J~~~~~=--=--=--~r.t, -·----~--~--~l~!~NC~- --------~-I--~~-;R EC ~~~==r-~ ~~-~~-~.!~~:~=:-
ET 1

1 I I 
M ERS FEET 

None 

i I 
; i '! 
I , i 

i 
_j 
i 

r::.f•, C>F 11 . .!\RK ABO>E NIL\'i' _______ S.Qt _________ _ 

OF TEL£ SCOPE A BOVE MARK 

~FIGHT OF LIGHT ABOVE MARK __ 

'.' E ; A ! l. E [) DE S C R I P T I 0 ~; '. 

. J..4.5' 
11.5' 

This station 1s located on the first sand island south of Runit at 
approximately the center of the island. 

The disk is a standard Holrnee & Narver bronze disk set in a eonorete 
block flush with surface. 

Due to the limited area of the island no reference marks were set. 

8' . LEG MARl'.ED By .. --- ---· ---·- -----··. 

II/ 
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HOLMES 8 NARVER ENGINEERS JOB NQ. 640 

DESCRIPTION OF TRIANGULATION STATION 

NAME OF STATION NORTH BAS_E ____ . ___ LOCATION Runit Island --
CHIEF OF PARTY ______ LS.ft __ _ 

Eniwetok Atoll 
~arahall Islands 

DATE _!_949~--

DISTANCES AND DIRECTIONS TO REFERENCE MARKS 
~·------ -------- ------r·--- ---------·------------- ·--, ---------·-- --------r------

---~::c~ --1 ~,;-ER-":''f '- F~~T-1 :~:~:~~: i-~~_i:__r_~---
1 i 

R.M. No. 3 j 45.686 149.89 101-59-20.0 I 
R.M. No. 1 

R.M. No. 2 

31.992 

25.2.33 

104.96 

82.785 

ELEV. OF MARK ~00.,/E ML.\'1 ____ 808 1 
______________ _ 

HEIGHT OF TELESCOPE ABOVE MARK 4Q.5 1 
__ 

HEIGHT OF LIGHT ABOVE MARK 

DETAILED DESCR:PTIO~I" 

267-33·20.0 

340-35-50.0 

This station is located at the north end of Runit Island approximately 
'00 feet from the end of the island and 65 feet from the hilh 1'ater mark on 
the lagoon. 

The marker is a standard USC&GS triangulation station disk in a concrete 
block. This marker bas been disturbed and ia pot in the looatiop regorded 
in the Report of the Epgineer, Joint Task Force Seyen. 

Reference marks are standard Holmes & Narver bronse disks cemented into 
the surface of the reef ledge at tide range. 

DESCRIBE~ !'Y MARr:Eo BY. ------- - --------- - - -

/I?--
·~ .··~ -1~ (df_,_.._,._.. _ _, ~ ~ . 



HOLMES 8 NARVER ENGINEERS JOB NQ.. 640 

DESCRIPTION OF TRIANGULATION STATfON 

/\.AME OF STATION _____ :PARRJ_ ---- ----- LOCATION~rnr_Jsland~---
CH IE F OF P:..R TY LSH Eniwetok Atoll -------- - -- - ------------ - - J!.arshall Islands 
DATE _J942_-5Q__ 

DISTANCES AND DIRECTIONS TO REFERENCE MARKS 

--- -----0-BJECT ----T-----~-l~~~NC-;-- - - -1---D,-A~;-T-IO-:-:::r-:_A_Z_I;~~~----

--------· -----+----------·-· -- '---··--------- --+--------- ·------------
. I METERS . FEET 

Cora1 I i 0-00-00.0 I 
R.M. No. 1 : 15.246 50.02 i 46-34-25.4 : 

i 
R.M. No. 2 49.95 i 181-37-20 .4 

! 

ELEV. OF '-'ARK ABO'.IE Mi._\1-1____ 10 0 0 1 _____ _ 

HEIGHT OF TELESCOPE ABOVE MARK 24-.5' ___ _ 

HLIGHT OF LIGHT ABOVE MARK _____ ~4g_5 1 ____ _ 

DETAILED DESCRIPTJON: 

This station is looated on Parry Ishnd approximately 450 feet from the 
north end of the island. The mark is eet at the intersection of the diagonals 
of the opposite legs of a four leg steel eommunjcation tower. 

A twenty-four foot wood instrument tripod and a platform at the required 
height on the tower was constructed for observation. 

The statioD is marked with a standard Holmes & Narver bronze disk in a 
concrete bloak flush ~ith the surface. 

The reference monuments are standard Holmes & Narver bronze disks in 
oonorete blocks flush with the surface. 

DESCRIBED BY: LEG 

113 
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HOLMES 8 NARVER ENGINEERS JOB NQ. 640 

DESCRIPTION OF TRJANGULATION STATrON 

NAME OF s TAT I ON---- _.PIIRAAL ____ ---------- L oc AT ION _____I>ilraaLl..al.mld.. __ 
CHIEF OF PARTY __ _ LSH -- -----------------

Eniwetok Atoll 
Marshall Islands 

DA T E -19..49~50 ___ _ 

DISTANCES AND DIRECTIONS TO REFERENCE MARKS 
------------------- -------· -i--

OBJECT 

--- -------------------- -,-- --- ·---- --------i·----------
DISTANCE I DIRECTION AZIMUTH -------- ·- ----.---------- -- -- J_ -- -- -------------- ---------·-· --------

METERS ! FEET , I 
I I 
, 0-00-00.0 I N. Baee 

I 

i 
! 75.00 0-31-55.0 

R.M. Noo l 22 .. 860 75.00 I 270-31-55 .o I 

_I 

EL.Ev'. OF µARK A60JE 8 8' ~ L \'r _________ ! __ --- -

HEIGHT OF TELESCOPE ABOVE MARK _15__._5_I ___ _ 

hEIGHT OF LIGHT ABOVE MARK ______ !~_.5_' ____ _ 

DETAILED DESCRIPTIO" ·. 

This station is located on Piiraai Island approximately 350 feet from the 
south end of the island and 75 feet from the high water mark on the lagoon 
side. 

The station marker is a standard Holmes & Narver bronze disk set in a conarete 
block flush with the surface. 

The reference marks are standard Holmes & Narver bronze disks set in oonerete 
blocks flush with the surface. 

DEc;CRIBE,) FY hol AR~. E '.) BY. 



HOLMES 8 NARVER ENGINEERS JOB N2_ 640 

DESCRIPTION OF TRIANGULATION STATfON 

NAME UF STATION_ 

CHIEF OF PARTY __ 

DATE __ l_9A,9•5_Q_ 

_f INN4QL!_ _ _ ____ _ _ _ _ ___ LO 1::: :i. T I U ~J ___ _ 

LSI! --- --- - -

El)iwetck Lagoon 
Eniwetok Atoll 
Marshall Islands 

----------------------, 
TO ~~FERENCf MARK~ ~ 

j CiREC_~--1~~- A!_i.M:JTH --j 
DISTANCES A'IJ DIRECTIONS 

CBJECT OiSTANCE 
' --- - --

i METERS 

None 

FEET 
I 

i 

l 
I 
I 
I 

I 
_______ __J 

s_.o• _ __ _ 
HEIGHT OF TELE '.,C•)PE A OOVE MARK 5.0 1_ 

HEIGHT OF LIGHT AfV IE MARK ;.o• 

DETAILED OESC'"l!"TiJ\. 

This station is a prefabricated steel tripod which was set in place on 
a coral reef approximately 2. 7 statute miles west of the south end of Runit 
Island. The station was occupied at low water and under favorable weather 
conditions. 

This is not a permanent station &nd will be removed as it is consjdered 
a navigation hazard. 

C E S C q ; B E L1 L~ -. LEG 
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HOLMES B NARVER ENGINEERS JOB NQ. 640 

DESCRIPTION OF TRIANGULATION STATfON 

NAME OF STATION _____ _t~ID-1! ··----·--·---LOCATION Teiteiripucchi Island 
c HIE F 0 F Pr~ R Ty LSB -Eiliwetok AtOll ---------- --· ----·---- -------- larshall Islands 
DATE _l~49~-

DISTANCES AND DIRECTIONS TO REFERENCE MARKS --- -- -· ---··- ---·-- --·--r----- --- -·. -··---- -·- ---1 . --------i----- ---

OBJECT DIS TANC_E_ - ;-E-E--T·---i ... o-coo:R E-oo_c_T l.Oo~----1· ___ AZ IM_~:r:.~------- ·--·-·-- --·-·-- --r----~-E-T~-~s- -1 .. 

I 
Coral j -

! 
R.M. )Jo. l 

R.M. No. 2 

50.00 

;o.oo 

ELEY. OF ~ARK At30\/E MLw_8_.Q_1 ___________ _ 

HEIGHT OF TELESCOPE A80VE MARK·--· t&.5_t ___ _ 

HEIGHT OF LIGHT A80'/E MARK --- A0·5-~------ -

DE TAIL ED DE SCRIPT IO'J ·. 

! 125-23-00.0 

21;-23-00.0 

This station is lo'cated on Tei teiripucchi Island approximately 800 feet from 
the west end of the ieland and 120 feet from the high water mark on the 

lagoon side. 

The mark is a standard Holmes & Narver bronze disk eet in a concrete blook 
flush with the surface. 

Reference marks are standanl Holmes & Narver bronze disks iD concrete blocks 
flush with the surface. 

i 
I 

DESCRIBED BY , FPC 
MAR~- E '..! Br 



RECO\!ERY NOTE Tn lt..''JGU L14 TION 

Nar-~1 t'. (; f Sration CORAL Loco•ion Eniwetok Lagoon 
Eniwetok Atoll 

fstcr;«;he\.'. b/ J.T.F.-7 Yeo r 1947-48 Marshall Islands 

f~ e c 1, , e r e d by'. LSH Yecr 1949-5<?_ 

This statlon was recovered an~ found to be in good condition. 

The statJori is located atop a circular concrete cell that is fifteen feet 
ih diarr.eter, about 2 miles east•soutbeast of the Heef Photo To..,er, about 5 miles 
west of Runit Island and 0.15 mile west of buoy No. 15. The disk is a standard 
USC&GS stet ion disk f;et in the center of the structure about ll feet above M.L.W. 
stamped CDR.&L, and is surrounded by a sheet metal wall that projects 3 feet above 
the deck of the structure. 

A 14 foot wooden tower was used for observations at this station. 

f I~ 

1' .......... ·- "~ f - ", - ./'. 'I - rJ'. 
\ 
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It· "' :;,. 
b.o ~ = ":::; - ... 

F""\ (_ _ ... , ,~) , -- F·, -,~· 

\ L \..,. :_ \' t_ \ : 

ELGIN _(Engebi) 

Ly J.T.F.-7 

I.SH 

Loe a f ion Eng.*3bi _Island 

E.JUwetQkAtoll __ _ 

.. _·rear 1947-48 

Ye u r _ l 9'1-9-50 

tr:' •itness of origincl 

This station was recovered and found to be in good conditfon. 

"'d -
0 ~ The st&tion is located on Engebi Island approximately 900 feet north of 

_ ~- ~ south end of ieland, 500 feet. west of seaward s:lde and .300 feet east of the 
.S ·t; lagoon, 130 feet south of a concrete building. The disk is e. standard USC&.-GS 
e ~ station disk set iri a l:::? X 12 inch concrete block fiush with surface and 1s 
~ stamped ELGI~ • .... 

"d 
cu 
u 
:I 

"'d 
0 

This station has been re-named "ENGEBI" and is also bench mark No. 1 for 
this island. 

.. 
c. 
cu 
~ 

RM No. 1 was set at a distance of 50.00 feet 15.240 M from the station at an 
azimuth of 10'-11'·10". 

m.~ No. 2 was set at a distance of 50.00 feet 15.240 N from the station at an 
azimuth of 195~11 1 -10". 

' 
These reference marks are standard Holmes & Narver bronze disks set in concrete 

blocks flush with the surface. 

A 40 foot steel tower was used for observations at th:i.e point. 

/If 

.) ,. 



HOLMES B NARVER ENGINEERS JOB NO 640 

RECOVERY NOTE TRIANGULATION STATION 

Name of Station ___ G~FLEX.. _______________ Locotion _____ A<?_i;tan ___ I!J*~nd ____________ _ 

Eniwetok Atoll ----------- --------

Established bY------~·-!·F.•7 _______ Yeor_ 19~~~- Marshall Islands 

Recovered by _____ _!.S!l ____________ Year __ __!_949-50 

Detailed description as to fitness of original description: 

This station has been destroyed. 

/ic 
' 

~ - )'' ' ·: .: ' (\ 



.. ~ CL MES >j NA R \/ER [NG i N E E R '.~-:; ,.J 0 8 N Q 6 4 0 

R E C C) v· t. RY l\lOTE TRIANGUL/\ TION STATION 

No 1~1 e of s. 1 at i ':'I KODAK ( Aniyaani~) _ Location Aniyaanii Island 

Eniwetok Atoll 

Estcrlished by J.T.F.-7 Year 1947-48 Jl.arshall Islanc)e 

Reu~,;ered br LSH Year 1949-50 

Dr,tc1;fd de··r:ption G~> 1D fitness of or1gino: description: 

This station has been recovered and found to be in good condition. The 
station has been renamed Aniyaanii and is located about 600 feet south of the 
north edge of vegetation in a small clearing on the lagoon side of Aniyaanii 
Island, 80 feet south of the north edge of the clearing, 125 feet east of the 
high water mark on the lagoon beach and 755 feet north of the northwest leg 
of a 75 foot steel tower. The marker is a standard USC&GS station disc set 
in a co~crete block flush with the surface and stamped KODAK. 

Reference mark No. l is set at a distance of 57.398 feet 17.495 M from 
the station at an azimuth of 214°-55 142.6". 

Reference mark No. 2 is setjit a distance of 110.819 feet 33.778 M from 
the station at an azimuth of 326-01'-28.6". 

These reference marks are standard USC&GS reference dis cs set in a con
crete block flush with the surface. 

Note: This station ha2 been reset. See Hestorat. on Note Trirulgul..'1.tion st~tion 
of June 7, 1951. 

I J-1 



RECOVERY t\IOTE TRIANGULATION (::.: 1-AT l rJN 
'~' . \ ~ 

No1T1e of Stat ion __ _NQR_n.I aAS~ Location Runit Island 

Eniwetok Atoll 

Established by USN ___ Year_ 1944 Marshall Islands 

Recovered by LSH _Year 1949 ... 5Q 

OPL;i1ed description as to firness of original description· 

This stat~on was recovered and the results of the present survey determine 
that the marker has been disturbed. 

The marker was used in its existing position and a n_ew description and lo
cation of reference marks are included under description of triangulation staHons. 

I J._ ;_,. 



HOLMES 8 NARVER ENGINEERS JOB NO 640 

) 
RECOVERY NOTE TRIANGULA TfON STATION 

Name 0 f Stat ion PHOTO (Reef Phow Tower) Loe at ion Eniwetok Lagoon 
------------·----------~-------- ------------ ----------------- ---- --

Established by ____ -!_"._~~·:'! __ -_______ __Year __ ~~47-4~ -C$ 

= ~ Recovered by_ Urn _______ Year_ 1949-5Q 
as :::: z 0 
C> '(;O 

Enh·etok Atoll 

-=~ Detailed description as to fitness of original descrip-tion" .......... 
0 "') 

~
Ill ~ 

bO -c 'S .... ... 
This station reoovered and found to be in good con<'.!itfon. 

"Q -
0 c55 _ The station :1s a 4 leg 75 foot steel tower construct~ atop 4 steel piles 
.s:. 1.1 er.cased in conorete at tide rattle, located on a corel reef approximately 7 
-~'.$ statute miles south of Engebi Island, 7 miles west of the north erd of Runit 
; ~ )eland and 2 miles west-northwest ct! etation Ccral. 

·O ~ 

C:: The mark~r is a nail set in the w~od deck at the intersection of the diagonals 
-~ of the opposite legs of the tower. This wood deck is approximately 10 feet 
~ above 1.': .L.W. 

"Q 
0 ... 
c. 
C> 
~ 

The light was mounted on a wood tripod 4.5 reet above the deck .. 

This station was not occl.lpied due to excessive vibration. 

~ ..... ...._. --; ·...._ I ' I 

/_)_ 3 
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HOLMES 5 NARVER ENGl~~EE PC::, '--l03 NQ 640 

RECOVERY ~OTE TRIANGULA T!ON STATION 

Name cd Station -~~_IY_p'..EQE __ (Eniwe~~~- Location --~niwe:t_o_k Jslanq_ 

--~iweto1t_4:t:.~ll ... 

Established by ___ USN Ycar_ 19_M. __ _ Marshall Islands 

':i::: Recovered by 
z c 

Year 1949 .. 5.<L 
II> "(;O 

.r;: ~ 
:': Ot>toiled description as to fitness of- original description·. 
0.., 

~· ; .E This station was recovered and foUJJd to be in good condition. The station 
:; ~has been renamed D~IWETOK and is also BM No. l for this island. 
-or..-;i 

--~- .~ · the station is located on the north ellii of Eniwetok lsland, 225 feet from 
·l~the north end· of the island, 70 feet weet of the high water line on the seaward 
; ~side and 90 £eet east of the high water mark on the lagoon side. It is 30 feet 
o north of a large Quonset building and is ul'lder a steel tripod which is Beacon B • ... -"'C 
II> 
u 
:II 

"'C 
0 ... 
c. 
II> 

i::i:: 

The marker is a standard USN triangulation diak set in an S I 8 inch concrete 
block flush with the surfaoe. 

Reference mark No. 1 is set at a distance of 39.12 feet 11.924 14 from the 
station and an azimuth of 62'-46 1-17.4". 

Reference mark number 2 is set at a d:l.ste.noe of ~9.12 feet 11.924 M from the 
station and· an azimuth of 332~46'-17.4". 

'l'hese reference marks are standard Holmes & Narver bronze diske set in concrete 
blocks flush with the surface. 

/.1-y 

+·-i"\ . ._. . I ·. ~ 
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HOLMES 5 r~r.1.RVER ENGINEERS JOB NO 640 

RECOVERY NOTE TRIANGULATION STATION 

N arne of Stat ion ___ --~~!_T_ 

by_ _____ _ J. T .F ... 7 

Lo cat ion ___ ~'1111 t_ Is~-e~~ __ ____ _ ______ _ 
Eniwetok Atoll 
N.arshall Islands 

~ LSH as:::: Recovered by __ _ Year 1949-50 
z c 
u ·c;o 
.c ~ 
: ': D c t ,~ ; 1 e d d e s c r i pt i o n o s t o f d ;1 e s s of orig i n a I de s c rip t ion ·. 
c..., 

~· 
"' :>-bl~ = ":::: ·- ... "CS -

This staU.on was recovered and found to be in good condition.· 
- c c ti) . ': .. 
.::: u The station is located approximately 900 feet north of' the end of: the sa1ld 

-~ ~ spit at the south end bf the island t 120 feet weet of the high water lllr-rk on the 
- ~ seaward side of the island ard 70 feet east of the high water mark on the le.goon 
§Cl.. s1de. '!'he diek is a standard TTSC&GS station disk set in a/12 X 12 inch concrete 

.!:: block flush wjth the surfa9e and is stamped RUNI'I'. 

Referen-ee mark No. l is 41.075 feet north-northwest or the station. 

Reference mark No. 2 is 48.062 feet east of the station. 
- . 

These reference marks are standard USC&OS reference disks ee~ flush with the 
surface. 

The station mark ia approximately 9 feet aboTe M.L.W. ~ a 20 foot wooden 
tower was used for observations. 

(' - ' ~ \ . 
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No11e of Stot101 _ SAt1D 

E s • n ti i i s h e c1 by USN 

Recr.ered b·1 LSH 

~~ t'.: T E T F~ 1 /~ i'J GU L. A TI 0 N ST t' T I 0 N 

_Year. 

Yeo r 

Location. So •. ~r Runit Isian~ 
Eni•etok Atoll ------ - ---- . ---- - ---

1941., itarahall Islands. 

1949-50 

This station was recovered and found to be in good co~ition. 

The station is located on the thirq sand island south of Runit Island, about 
450 feet south of the north end of the island and 68 feet east of the high water 
mark on the lagoon side. The disc is a standard USN triangulation diec set in an 
8 X 8 inch concrete blook flush with the surface. 

A 14 foot wooden tower was used for observations at this station • 

~ As this is a remote location with limited land area no reference marks were 
~ set • ... 
Cl. 
a> 
~ 
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RECOVERY NOTE TRIANGULATION STATION 

Name of Station. _STEEL ... --·---·--·---- Location. Parry Island 
Eniwetok Atoll 

Est a b Ii s he d by __ US_~ _ _ ___ _ ______ Yeor ___ _!9~·-- Marshall Islands 

Recovered by .... -- ~H 

.c 11.l 

.... ~ Detailed description as to fitness of original description· .... -0.., 
~· 

~ ~ This station located on the north en.d of Parry Island has been destroyed. 
=~ ....... 
~ ~ Station PARRY ot the prest11t survey ..-•.,in ·the approrl1118te location of 
.:. u . this station • 
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Vertical Control 

As no records are available of vertical control established here by previous 

surveys a temporary datum is being established on each of the project islands as 

surveys are made. This datum may be described as follows. 

"A datum approximating mean low wate r springa was arrived at by applying 

corrections from the U.S. Coast and Geodetic publication "Tide Tables of the 

Pacific Ocean"'' to a series of tidal observations. This is a temporary datum 

but should be significant to less than a foot"o 

The procedure is to el"6ct a tide staff at a suitable location at each island 

and take periodical observations as surveys are made at these islands. After ap

plying corrections a mean of these corrected observations is accepted as the tem-

porary datum. This datum iei transferred to a permanent monument ill the vicinity 

which becomes the point of origin of all vertical control on the particular island~ 

At a later date when personnel are available at these -locations a longer series 

of observations will be taken and corrections applied to .the ~!l~~ .. 'It is not an

. ticipated that any temporary datum now in use will be refined by more than a few 

tenths of a footo 

When datums are established at all preject i8~8 a further check can be made 

by takirig simul tar.eous observations at all ~ide stai"ts :.t.Q check the relation between 

the individual datums. Due to little knowledge of cu~ents in the lagoon it is 

doubtful if any refti.1ement of the individual datums can be ma.de by this method. 

A list of the bench marks follows: 

Aaraanbiru -- To be established at later date. A L" c.,, £<.EV. a.44 

Aomon -- Triangulation station Aomon = Elev. 8.61 

Biijiri -- Traverse station Biijiri - Elev. 7.67 

Bogallua -- Triangulation station Boga - Elev. 7 .14 

Bokonaarappu -- Triangulation station Bokon - Elev. 10.40 

Engebi -- Triangulation station Engebi (Elgin) - Elev. 10.08 

/:)_J 
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Eniwetok -- Triangulation station Eniwetok - Elev. 10.34 

Iirinian -- To be established at later-date. 

Muzinbe.arikku - To b$ established at later date~· 

Parry - Triangulation station Parry - Elev. 9.80 

P11raai - Triangulation station Piiraai - Elev. ,s.so 
Rojoa .-- To be e~tablished at later date. Existing elevations are 

referezaced to Traverse s~tion Biljiri. 

Runit - Traver•e station Ru.nit - Jllev. 12.95 

Teiteiripucohi -- Triangulation station Teiteir - Elev. 8060 

The monuments at all points listed are bronze disks set in concrete blocks 

nusb with the surface alld these l.ocations will be shown in topographical 

mape of the isle.ms involved. 

/3l' 
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The primary horizontal control network furnished the basio oontrols 

trom which the relations of test structures were determined. The scheme 

wa1 expanded to include the photo stations at sites M, N, P and Q; C, E and 

V Zero points, and the islands of Bogon and Rigili. The islands of Muzin 

and Aaraanbiru were looated from oontrols established in the local Zero areas. 

General Featurea 

The specifications and criteria for seoond order triangulation were 

followed in expanding the scheme. While the strength or figure was weak in 

some cases, additional observations were taken which offset the weakness. 

All observations were made at night, and standard procedure was attempted 

throughout. Weather oonditions and interference from oonatruotion and soien-

tifio work in the tower areas affected the survey, but the results are 

considered consistent with requirements. 

A quadrilateral was developed including station Bokon, thereby increasing 

the strength of this station oTer the single triangle by which it was previously 

located. The adjusted Talues vary slightly from those recorded from the 

previous survey. 

Station Islet was also strengthened by inolusion in a quadrilateral with 

no change in the Talues previously recorded. 

The location of station Rigili is to third order aoouraoy, whioh oontorma 

with inatructioll8 regarding location of this station. 

Field Computations 

Computations of the expanded eoheme were ma.de at the jobsite. While 

adjustments to balance out observing errors were not made, the results were 

within 1cientitio requirements. 



i \ 
' Photo Tower Triangulation Report 

A report was i1eued on May 18, 1951, including the relation of the 

photo tower to the Zero points. The values are listed as computed from the 

control network and also from check computation• based on observations made -OS c at the structure sites. This report is inoluded. 
0 --OS ::: z c 
~·~ Adjusted Data 
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Adjusting of the expanded aoheme has been completed, and the adjusted 

values are included in this report. The value or the length of each line is 

independent of the route followed in the computation • 

All observations, including the cheok observations at the structure aitea, 

were evaluated end used in the adjustments. While this data varies from the 

values given in the photo tower triangulation report, the differences are small 

and assure that the values given in this report are within requirements • 

In the interests or economy, these computations are not included in this 

report. The sketches included record the adjusted values detennining the 

inter-relation or the various stations. 

The computations and field notes will be a part ot the permanent survey 

records at the jobaite. 
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CHECK COllPOTATION OF THE JO:nrI' TASK FORCE SEVEN 
SURVEY TO DE'l'ERllIIE THE AZIMUTH OF THE BASE LINE 
NORTH BASE-RUNIT OF THAT SURVEY. 
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