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UNITED STATES
DEPARTMENT OF THE INTERIOR

THIRD-ORDER TRIANGULATION
North American Datum of 1927

36°5' . GRAND CANYON NO.| (443)
s s

128

Coconine County

Edition of 6/27/58

TEMPLE (418)

o .

Numbered lines indicate
listed azimuths and
distances to the
following stations
not on the
quadrangle:

Post

Sigpal Hill(Cr:GS)
VAR 7555
Zmerald{CLG3)
Crystal
Royal(U3GS)(C&GS)
Lavajo Foint(CEGS)
Red{CHGS)

e Ea N oW Sy

SHINUMO (420)
112°00"

D (396 36°00"

A Positions determined by U.S5.C. & G.S.

Books: 3386-57, PH L73-474

ANGEL Cocontno Councy 1y 7 019 17C ffizom

NI H /84

W. L. Settlemeyer, 1956

Located at U. S. NPS North Rim Headquarters about 400 ft. SE.

of Headquarters building at NPS Tree Tower No. 1.

Station mark: Standard tablet stamped TANGEL 1956%
cemented in top ol & buried rock centered directly under NPS
Tree Tower No. 1 (A leaning 48-in. white fir tree.

Reference mark No. 1: Copper nail and washer in triangular
blaze on 24-in. pine tree, 98 ft. from station mark in azimuth
21G°33110".

Reference mark No. 2: Copper nail and washer in triangular
blaze on 20-in. pine tree, 67.42 ft. from station mark in azimuth
2510491,

ARIZOAA ZOWE CENTRAL

X= 7,861.4 V. A. elevation 8339 ft.
¥=1, 397 210.8
Latitude: 36°12t51.131" Longitude: 112°03'34.255"

To Station Azimuth Eack Azimuth Feet
Middle(USGS)(C&GS) 07“01'38 gn 187°00148.8" 56,948.9
Knob{C&G3 ) 13 54.3 208 10 34.0 58,964 .4
Crystal 123 36 58.5 303 33 23.0 35,854.1
Obi Point 325 28 58.8 145 30 40,1 24,834.1

KNOB(C&GS) Coconino County ARIZONA
USC&GS, 1920, 1934
R. C. Hathorne, 1956

Described by U. S, Coast & Geodetic Survey in description
115L No., 627, p. 3.

Note by R.C.H., 1956: Station was found as described. All
marks were in good condition.

Note: Center of Hopi L.0.T. is 4.75 ft. from station mark

in azimuth 235°41°'.

ARIZONA ZONE CENTRAL

== 429,8 Elevation 7060 ft. (By Plane table
Y=1,845, 306 66 levele}
*latitude: 36°04'17.257" *Longitude: 112°09'14.002"
To Station Azimuth Back Azimuth Feet
Post 77°27123 .40 257°19428.6" 67,891.2
Signal Hill(C&GS) 121 05 27.4 300 58 17.1 69,891.6
Cryetal 78 22 34.3 358 22 19.6 71,826.8
Angel 208 10 34.0 28 13 54.3 58,96k .4
Obi Point 233 03 43.3 53 08 L4.7 - 52,464.5
*Hed (C&GS) 34,8 05 28.2 168 07 45.5 3,360.

*=Values by USC&GS
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ARIZONA 419
N3600-W11200/15
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~w Desed j L

MIDDLE(USGS) (C&GS)

¥ K. L. Baldwin, 1902
USCEGS, 1934
R. C. Hathorne, 1956

Coconino County ARIZONA

[/\/

Described in Bul. 216, pp. 152 and 153 as follows:

"Station ic located on the NW. point of the prominent head~
land about 3.0 mi. E. of the Bright Angel Hotel.

mStation mark:
ledge.

A bronze tablet set in the flat limestone

"Reference mark: A small pine tree.
tablet 223°40'; distance 6.17 ft.m

True Azimuth from

Recovered by U. 5. Coast & Geodetic Survey in description
list 627, p. 2

Two reference marks were set by USC&GS in 1934.

Station mark: Standard USCE tablet stamped MELEYV 7268 FEIT™,

set in outcropping bedrock.
Note by R.C.H., 1956:

all marks in good condition.

Station found as described by USC&GS,

i _—
ARIZONA ZONE CENTRAL e

#X=  450,811.59 V. A. elevation 7260 ft.
*Y=1,84,0,705.52 foT I A T
*latitude: 36°03!'32.180" *Longitude: 11250L'59.109"

To_Station Azimuth Back Azimuth Feet
#*Red (C&GS) 1°08123,68" 181°08t11.37% 86,816.0
Rowe (7075 Canyon) 104 26 02.4 284 23 33.5 21,446.3
Ange 187 00 48,8 07 01 38.9 56,548.9
0Obi Poi 210 14 56.6 30 17 27.7 41,74,8.1
*Royal(USGS)(C&GS) 241 55 46,05 62 00 32.25 - 45,18G.4
*=Values by USC&GS

OBI_POINT Coconino County fr BT VY 7(//Aﬂzom

W. L. Settlemeyer, 1956

~EV 1S54

SE. of U. S. NPS Headquarters, North
KW. of Cape Royal, on Obi Foint on North Rim of

Located about L.6 mi.
Rim, and 4.3 mi.
Grand Canyon.

To reach from U, S. KPS Headquarters on North Rim, drive K.
along State Highway 67 for 1.8 mi. to jct. of Cape Royal Road;
turn rlght, and follow paved rd. E. and S. toward Cape Royal ror
9.8 mi.; turn right at sign "E 4" and follow track rd. S. for 3.1
mi. to Jct of rd. "E 4 & E 4 A™; turn right following rd. "E 4"
for 2.2 mi. to deep saddle by Canyon Rim. Jeep can be driven 0.9
mi. SW. across country to Obi Foint and station.

Station mark: Standard tablet stamped mOBI POIRT 1956m™
cemented in buried limeStone boulder.

Reference mark No. 1l: Copper nail and wacsher cemented in
limestone rim, 17.67 ft. from station mark in azimuth 35°04°.

Reference mark No. 2: Copper nail and washer cemented in
limestone rim, 17.57 ft. from station mark in azimuth 124°16'.

ARIZOWA 204E CENTRAL

X= 71,902.2 V. A. elevation 7928 ft.
Y=1,876,725.7
latitude: 36°09128.744" Longitude: 112°00142.658"

To Station Azimuth Back Azimuth Feet
Fldule(USGS)(C&Gu 30°174t27.7" 210°14'56.6" 41,74,8.1
Xnob{C&GS) 53 08 Li.7 233 03 43.3 52,40k .5
Rowe(7075 Canyon) 53 43 50,9 238 38 50.6 51,873.5
Sublime{C&GS) 101 54 27.% 281 L6 02, 3 71,755.2
Angel 145 30 40.1 325 28 58.8 24,834.2

2/M77

B

TVT
ROWE{7075 CANYON)

J. T. Stewart, 1903
R. C. Hathorne, 1956

Coconino County

oK Z@f

Described in Bul. 245, p. 186 as follows:

®On Rowe Polnt, 2.0 mi. WW. of Bright Angel Hotel, near
wagon rd.

"Station mark: A bronze triangulation tablet set in rock 24
in. under the surface. Centered over this is an iron bench mark
ost marked 7075 CANTONT™.
P 7 7071 CANYUIH)

Note by R,C.H., 1956: ca ed “about 1.0 mi W. and 1.0 mi.
N. of the Grand Canyon Village, on Hopl Point.

To reach from Grand Canyon Village, follow the W. rim drive
for 2.7 mi. to station about 100 fr. N. of r

FILE GUPY

GPO 877011
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ROWZ 5 CANYCHN Continued)

Station mark: Found as described.

SRIINS R CETRAL Hesier 08 1 {iengh e pipe doin T, Stewart 1902

o N . Iy 1 t. ¢ by - N .

Y=1,8L6.086.3 e brveda) 7065,022 ft. (19()3 AdJ.)
Latitude: 36°04'24.5720 Longitude: 112°09112.0¢9n

To Station Azimuath Back Azimuth Feet

Signal Hill(C&GS) 120°2813C.L" 300°21119.0m 69,626,6

Obi Point 238 38 50.6 53 L3 50.9 51,873.5

Foyal({USGS)(C&GS) 255 15 06.0 75 22 24.3 62,688, 8

Nava jo Point(C&GS) 277 Gl 0G.4 97 12 35.5 96,465.9

Middle{USGS){C&Cs) 284 23 33.5 104 26 02.4 21,446.3

SUBLIME{C&GS Coconino County ARIZONA

USC&GS. 1934, 1952
J. McLaughlin, 1956

Described by U. 5. Coast & Geodetic Survey in description
1list No. 530, pp. 12 ang 16.

Kote by J.K., 19561 Station found as described. A11 marks
were recovered in good condition.

ARIZCLA ZOKE CENTRAL
LC1,712.28 V. h. elevation 7458 ft.
1,862 ,6€02.88

*Latitude: 36°%11754.3077 #Longitude: 112°14'59.251"
Tc Statiecn Azimurh Back Azimuth Feet
72°07143.60" 252°03155.88" 33,142.2
134 54 36.2 314 56 41.6 45,865.0
149 36 LB.58 325 34 08.34 43,851.7
281 46 02.3 101 54 27.9 71,755.2
#=VYalues by USC&GS

The following secondary statiosn and/or intersected cbjects
were not included in the adjustment of the basic third-order net.
They are not recommendad for use in the further extension of third-
order horizontal control by triangulation

Coconinc County ARIZDHA

e zouth end of the headland known as Point Sublime. %
azed trail to the point, and the station can be ‘“&\v
ck train. There if scattering timber on the point Q %
clearing had tv be don: around the station. %,

"3tation mark: A bronzs triangulation tablet cemented in
the rock, about 12 inches undzr surface of ground."

ARIZONA ZONE CENTRAL , %/

= 401,672.17 & <

¥=1,81%,5%0.18 Y‘ ;
Latitude:  36°11%54.18% Longitude: 112°14'53.74%




- U.S. DEPARTMENT OF THE INTERIOR

GECLESICAL SURVEY | REPORT ON PERMANENT SURVEY MARK Arza O¥FICE
. (Rav. 3-60) . :
* State . ARIZONA COUNTY e Quavrancre Bright Angel (419)

QuoTtE PRIMARY REFERENCE emrmmmm e
(Direction and distance)

Lrsen - MIDDLE USGS g y I “
Stamee . ELEV_ 7268 TYPE OF Marx: BM TT - Triaxc... X

DesiGNATION {

: CoNDITION . ESTABLISHED BY
Lat. 36 ¢ 03 - 32.180 Disturbed [] vses £ USER [
long. ...112_° Q4+ 59.109 Destroyed O USC&GS State G§ O
Elev. S {4 Not Found - O usNnes O USNFS [
. <. . USGLO e 0O
USBLM o . (Othen)

REMARKS 6R-REVISED-DESCRIFTION:

Station mark vandalized. Drill hole remains. Apparently the reference marks
are still in place.

addresa shown on reverse slde.

A copper stud 5.2 ft NE. of station site has 3rd order elevation of 5260.204 ft.

Pleano prepars In triplicats and send to nearest (or lhdlenhd)‘

SusmirTed BY ... Brad Hashburn O/’/, '
TiTLE Director // - _ DATE 7/24/72
AGENCY Museum of Science. . '

Marks found in good condition need not be reported. ) )
FILL IN ALL AVAILABLE INFORMATION !,"! - A N
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i '..—'-'1 ; o h O I T L 'jol'-" Lol LRs
ST S MUSIEUM OF SCIENCE i PP
Saeen v o S0 0 aee HAYDEN PLANLETARIUM LT 0
.7 -+ " SCIENCE PARK. BOSTON, MASSACHUSETTS 02114 ' (e on
A%ﬂéhmf T . L . o G ]
g ;_f' - -.—__‘;__-j;- - ,-". et oas Co TELEPHONE (617) T2-14Ri{ 1
. - ..'_'..‘:_“ -:-"4 ..." - ’ _- ' N : . .A “‘: . — '7 - i - C )
e T TP " June 21, 1972
- | ’ : 2| 6zop i
B B PLAB
“"U. 8. Geological Survey e e e - T :
*_ 345 Middlefield Road e T e ,
.7 Menlo Park, CA 94025 T R B 2>
Dear Mr Bruce: S T .

We have just returned from another three weeks of work at the Grand
' ,Canyon and have two thlngs to report to you: -

1. The disc at Trlangulatlon station Middle, located at Yakl Pomt
whlch you share with the USC & GS has been twisted off (like Royal last year)
and should be replaced. We found the bent disc a few yards away lying in
the rocks. These kids were real vandals. All they wanted to do was to
destroy the station --- they didn't even care about stealing the dlscr In ,
relocating it: the stem is still in place, 44. 03 ft. west of our station "Yaki"
on the stone parapet at Yaki Point. It is also 5.2' SW of our copper leveling
stud put there ‘last year by your Ed Krahmér. The altitude of this plug is 7260. 204
ft. if you care to relevel to the surface of your new disc when installed (the surface
'of your old disc, leveled last year for us from the USC & GS station near Park Hg.

* was 7259.973). In putting in a new disc, it should be carefully inset below the
level of the adjacent rock in an effort to prevent these vandals from getting a
chisel under the edge. The old mark was an easy prey for them, projecting
above the rock like a low mushroom --- o.k. in 1930 but no good today.

2.  As you know, we have been unhappy about your (and our) inability to.
relocate most of the 1902 benchmarks along the Bright Angel Trail below the S. Rim.
We tried a new trick this time --- which promptly worked on one Vbenchmark;a'nd on
-our next trip we'll try it on others down the trail: It was evident to us that the USGS

~ distances down the trail for these BMs were very much in error, so we took along a
‘precise aneroid and began looking along the trail in the proper altitude area ---
result; we immediately relocated one of these things which had been "lost" for
years 15866 C Canyort is 1.3 miles below the S. Rim along the Bright Angel Trail{ not
7/1 0' It is located 32 fect N. of the N. edge of the trail, 123 ft. E. of the 1.27
mlle corner of the ‘trail. None of these facts appear to have the slightest relationship
with the original description. We were having some trouble with our measuring whee!
and will reconfirm these exect distances later, but this cata is a big improvement over

~ what you have got.



United States Geological Survey
Department of the Interior
Description
Horizontal Control Station
NGS Quad No. 36 112 22
USGS Quad No. 419

Station Jupiter USGS

Diagram Grand Canyon County Coconino State AZ
THIRD order TRIANGULATION
Established By USGS Year 1903 Project 3386-97

USGS UNADJUSTED 1981 coordinates

Latitude: N36 10 49.384

Longitude: W112 7 39.975

Unverified Elevation: 7762 feet 2366 meters

UTM Zone 12 (Meters): x: 398584.26- y: 4004344.29
Mapping Angle: -0 39 56

AZ State Zone G (Feet): x: 437700.10 y: 1884937.33
Mapping Angle: -0 7 29

AZ State Zone W (Feet): x: 978778.79 y: 1888934.21

Mapping Angle: +0 57 26

Located on point Jupiter which extends farthest S. between mouth
of Bright Angel Creek and point surline, on extrimity point
beyond any large timber.

To reach from Bright Angel Spring, take saddle horses.

Station Mark: Standard Brass Tablet, stamping unknown, set in
limestone rock.



Unitea States Feological survey
repartrent of tne Jrteryor tern Moo G6=322,.3 Rev, 1977
l'escription
recryzontal Lentrel Staticn
NGS Lead No. 3e 112 ¢2

LohsS Guad No. 414

Statior JuUF[YTER UECSE

Diagram Gikasu CanYinm (ourty CLLONTL State pn/
THIRLE croer ThistCoaLAGICL

Fstablishea Fy USLS Year 16012 Frcyject 33Pp=97

Labs uhaiglsTet 1641 ecerainates

Latituce: YOI NV I AR ¢

Lorgituces Y11 T 3y ,6T7%

tnvertfier L levetior: 17t ¢ teet clhe Yeters

LIE Zore JP2t-epters): Y 19ehba .20 Y o4Quisds, 2R

Farpine Anales - 34 &
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6152 A Coconino County Ariz.(.,1S)
W. L. Settlemeyer, 1556 1% 7 N.A.D.(Unadj.)
Books: TFH L73-4L74

Located about 2.1 mi. S. of Bright Angel Ranger
tation ad 3.5 mi. &. of Tiyo Point on highest point of
Oza Butte in Crand Canyon.

Station mark: A 3-in. round hole in top of solid
rock.

Signal: White flagz over fluorescent tgt.
on fir pole centered over station mark.

Signal data: Top white flag 11.7 ft.
Top fluorescent tgt. 7.0
Bottom fluorescent tgt. Lo5

Imasge point No. l: Lone tree, 25 ft. from station mark
and 10,7 ft. lower in azimuth 104°01?

Image point No. 2: Sharp point of rocks, 435 ft.
from station mark and 126 ft. lower in azimuth 1,8°44%.

Image point No., 3: Point between two trees, 92 ft.
from station mark and 19.2 ft. lower in azimuth 270°26%.

Photo No. 6-152 (station pricked)
ARIZ ZOKE CENTRAL

X= -455,871. V.A. elevation 8065 ft.
v=1,885,930.

al" 3L so 954

11/19/56 mk ‘égf |



