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TEXAS AND PACIFIC RATLVAY LANDS
in the
80~11LF, KRSERVATION

MADE IN 1930-31 FOR KLOH, RUMSEY & A3 SPAMS

. Py ush&w‘# Thm laxmm esmmmd ‘byx the mnurwy Mp 'thow lands oz'igiw Q
ml,‘&y ﬁuWﬁy%ﬁ by Jaeob chhl&r, in 1878-79, for 4he Tema and pamrm
Railwgy Company in what is known as the BO-Mile Reservation. This reser-
vetlion is a sbrip 80 rilen wide with its north line on the 32mnd pamliwl
of la itude (\‘&;«a South’Boumﬁary of New M@xﬁco) and @xﬁmndi'ng f‘m@/&pw
pz*wimmhf the ﬁmmhémi corner of New Mexico to the Rlo Gramds. mm
lands surveyed by Kmdhl@ end qppm;{rmmd by ‘Ehn Railrond Company oub
of its reservation and oh the basis of Kuechler's miwwy lie in the
prw@ﬂ: ovunties of Reeves, J@ff Davis, Culberson, Hudspeth and Bl Paa‘m
: Priax%ﬁmmlmﬂa survey the T@méwﬂaw liexico boundary hed been sur-
veyed mﬁ ﬁmmﬂaméz@d, by Clark in 1559,,/&:;61‘ several location lines for
'ﬁzhé Toxas and Pacific Railroad hed been rung the He & G. N. RR ~surveys
olong the Pecos River anﬂ numerous Spanish sxzﬂ L“axiusm gramtw alanm the -
the ﬁm wmme had bean surveyad or, at least, existed of reccrd. Ot;hmr-«»
wise thm wmas virgin twritm‘y, 'unmurwyed s éxoapt for & fom proesoption
 elaims, mmb?ﬁy amum}' the Salt lLakes vand at Eagle f’pringe Tm@, or more,
stage rﬂmms ar oamd the com&try but there m&x no milrm& west of ?fmtmr«v‘

f@ﬂ'ﬁa :

Ths Originel Survey. - Jacob Euechler was employed by the Texas epd

I“»’acifics Rallroad Company 'bo siurvdy, file acr‘bifica%os and return field
. no@w on lendein the 80-Mile Rasarvation vnder the Railroad'a gram; Prom
the State of T@xam His aahhorization and insuructiona are plven i.vx the

tuo lotbers quoted in fnllf '!mlwa :




"Marshall, Texas
. Auvgust 31, 1878

‘Hom. Jaceb Kuechler
Augtin, Teras

Deay Sirs

You are hereby appointed Principal land Surveyor of the
Texas & Pacific Railway Company, and acknowledgonent is
hereby made that you are legally entitled to act as such,
you having qualified by making the necessary oath and £il-
ing proper bond.

Your jurisdictionm will be limited to the distriet of Coun-
try within that portion of the land roservation of this Com
reny sltuated between the river Peces end the Rio Grande.
Your general instructions are contained im encther letter
of even date furunished you this day.

V&ry respectfully yours,

ﬂgd& Wme Ho Abrame

lend Com'y ®

"Marshall Texne
hugust 31, 1878

Hons Jacob Eueohler .
Prinoipal Surveyor, T & P RY.
Marshoell, Texne

Deay Sip:

You ere hereby instructed to organise a surveylng perty of
ten mon, and to proocesd at the earliest practicable time, %o
that portlon of the land reservation of this Compamy, between
the Peoos and Rio-Grande for the purpose of surveying and ap-
propriating the desirable lands in thet Country. The Com-
pamy still retains some 26G0 unlocated land sortificates,
whieh it is important should be located as rapidly es pog~
gible; sey within the next seven or eight monts; if the work
cannot progress with that degres of repidity, I desire that
proper files be made, that will secure the lands to the Com—
pany and afford the necessary time to it %o perfeot the supr~
vays. Relying upon your good judgment and experience im work
of this kind, I leave most all motter of minor detail to your
discretion, but would su;gest thax you make your starting
connection with ome of the moruments om the boundary line
botwesn Hew Mexico and Texas and further uggest that you
comnence work near the Pecos end work west.
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It is desired that you examine all the reservation west of
the Pecos river before your return, providing it is possible
80 to do within, say one year from this date. You arse in-
structed to locate as many certificates as the examination

of the Country may show will be profitable to the Company not
- exceeding say the number of twenty-five hundred; five hundred
ecertifieates will be furnished you teday and others on your
requisition. It is of the utmost. importance to the Cempany
thet thls work be finished and the fisld notes of it all da-
poslted in che State Land Offlice at Austin prior to Jamwary
let, 1880. I would further s ggest that you follow up the
velleys of the streams end survey the asriculteral and other
lands, desirable om account of water, timher, ete.

You are hereby directed to make as frequent report to me ag
ciroumstances will permit of the progress of your work; es-
pecially upon the mineral lamds, either coal, irom,copper,
silver, jold or salt deposits and will make surveys of all
dosirable lands of this olass, such as will emable the Com-~
pany to appropriate same at its optlom. It is probable that
to exhaust the large number of certificates, which the Com-
pany has remaining, it may benecessary to appropriate a con—
sideretle emount of land of value for 1little else tham graz—.
ingy this you may do if inm your judgment it is advisable.

It is desired that the surveys be made as carefully as the
time will permit, and if i% becomes necessary to do eny blook
work, the exterior corners of the blooks et least bo carefully
maricod and witnuseed and comnected with prominent and knmown
cbjscts so that their location can at any time bemade without
difficulty. You will procure from this and the General Land
Office such meps end sketchees as may be necessary. It is de-
sived that you return me,as eirecumstences may permit, payrolls
of your party properly certified to by yourself. In cass of
discharge of men or advance on a/b of salaries, take receipts
for each month to correspond with rolls, making drafts on me
to cover, as per verbal instruoctions of this date; same in-
‘abtructions as to purchase of supplies.

Yours very respectfully,

sgd. Wme Ho Abrems

lomd Com'e ™
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Mr. Kuschler took the fisld in the Fali of 1878, erriving at his
starting poimt (the State line monument on west bank of Pecos

River) on October 2nde Ho had & party of elwvan'of twelve men

and a milﬁtary‘@w;ort of nine or ten'mun. The lines were runm with .
conpnss and eh&in‘anﬁ generally followed the easisst country %o
traverse, marking the section corners at each mile. 'Wheré tbtone

W g av&ilablé rock mounds were tuilt at the ogrneéa, usually with

one a%mga merked TP ﬁith‘a chisel. TVitness bearings were fraquan%lyg
but not alweys, taken and fscorded@ Tn prairie §ountry@ onrhlr mouids
wore mnde at cormers, usually withéﬁt mithess boaringm'ar other neans
'mf proservation. Im all, Lir, Kn@chlur ran censidurabxy nors fhan
1000 milee of line over a briefly dwaorfbed voute as foilomwa Pron
Pecos River up Delaware Croak to the Guadalupe Mountains, theuce
noxﬁh_ﬁ§ the Sgate line and eastward for.sévofal miles;-returﬁing

to his westward lime at the fuot of the mountain, he ren south and
southeast to Sam Martine Spring'khanca_on(branch lires east ond west
of mavié‘M@uutaiua to tho/s;uth boundery of the 80-mile reservation;
returning to San Martina'Spring. he ran wost end northwest, through
the Selt Plat wmst ar Guada lupe ”oumtaina, to Crow Spring on the
Stete Eﬁma, thence west along the State lina to Husco Mountains,
Thense southwest to Kl Pasq, thence up the Ric Grande to the Sgate
lineg ra%urnl&g to El Paso, he ran down river thenco oaﬁtwardly
toward Fort DaViﬂa Ura Kuachlar'a lines running sast from El ”aso
apparently got tangleﬁ up with the old river surveys, were not per-

manﬂntly marked and seem to have baon abandoned by him as he laft

ne record of them that can be clnarly follouede
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The field work was completed in liarch, 1879, and the survey party
_ was disbanded et Fort Concho on April 3, 1879, Thrae progress
roports written by lir. Kuechler are of interest and are quoted
belows
1. . ®Pine Springs

Guadalupe Hounteins

October 16, 1878
Dear Sirs ’
Wo commenced surveying om the 3rd. inst. and have alrémdy teken up
the whole Delaware Valley, found zood land, excellent pesture and
fine springs along the foot of the Guadalupe liountains. Capt.
Lotans is stationed here with one Compo Our coock hes resigned to-
dey and I paid him off by draft on F. Grose amounting to $20.20.
Plense make & deposit with F. Gross & Co. From here I will survey
toward Fort Davis and expect to send an bxpress for my mail.

Very respectfully,

~Jacob Kuechler. ®

26 “TEXAS & PACIFIC RAILVAY COMPANY
LAND DEPARTUFNT
Mershall, Texns
Novembor 12, 1878
V. Ho Abrems, Esqe ,
lend Commissicner, T & P Ruy. Co.
Uershall, Texas

Denpy Sip:s

Enclosed herew th, please find Pay Rolls of the Surveying party
now in the field, for the months of September and October 1878,

Youras,

Jacob Kuechler,
Principal Surveyor

T & P RR Company "




S. , | ~ "Fort Davis
November 20, 1878

We Ho Abrams, Esq.
Land.’ Come To & Po Rﬂyo Coe
Mershall, Texes . /

Dear Sirg

I oxtended the survey to the South Boundary of the 80-mile reser-~
vation and find the Head of Toyah Creek within 4t. The surveyoxr of
Presidio County make some locations on tho Head waters of Toyah and
returned the resp. field notes to the Cenoral Land Office and you

may prevent the isswance of patents by filing a protest with the
Commissionor of the Genmeral Land Office. I have located, up to

date, about 720 Lend Serip and have notes for filing about 1000

moree ' I bel ieve I can dis pose of all your Lend Serip - about 2300
before the first of January next -- loocating and filing this some -~ -
and you mey send me as many you think proper to havs located. From

the Guadalups lfountains down to the Sierre de los Apaches I passed

an excellont pasture country with suffioient water for stock, but
poorly timbered. In the mountains I discovered a good many fine springs
and found an abundence of timber; oak, Juniper, cedar and pine. Our
camp is at San Martine Spring, with e part of the men I surveyed South
of 1%, passed Tcyah Creek and reached the South Boundary of the Reserve
rear the Davis Road. Yesterday I arrived here to have a wagon repeired
apd %o btuy some supplies and tomorrow we will return to cemp and sup=-
‘Vey up the socalled Salt Creek Valley to Crow Spring and themn take
course towards Fl Paso. The next Pos:: Office will be Rl Paso and I _
will send for the mail as soon as we are within 30 miles of thet placs.

Please mave paid to my wife, lrs. Mary Kusshler at Aﬁstin, the salary
due me for the month of Septembeory I expemded here $378.00 aud paid
by draft on Fe Gross and Company at San Antonio. Plegse make a de-
posit with Uessre. Gross and Company for %mt amount as scon as on- -
venient, - :
I remain wery respectfully yours,
s7d. Jacob Kuschler

Prinoipal Sure Land, T & P Ruy. Company »

e




"TEXAS AND PACIFIC RATILWAY GOMPANY

Camp below San Elisario, El Paso
January 18, 1879

Mr. W. H. Abrems, Eaq.
lond Comm, T & P Railway Co.
Hapr asmn s Toxas

Dear Sirs

In accordance with the instructions contained im your communication of

the 4th inst. I furnish you hereby with a brief report of work I havs

dons since the 3rd of October ult. We commencedsurveying at monument
eracted om the West bank of Pecos River, by the boundary Com. and followed
the South boundery lins to the ercssing of Delaware Creek. I then sure
veysd the Valley of Delaware Creek up to the Guadalupe Mis. locating many
springs end splendid pesture lands om the East slope of Guadalupe Mis.
Ootober 16th we arrived at Pino Springs and camped there until Oct. 24th.
During this %ime I rum 2 linme to the boundary of New Mexico and then sure
yoyod dast about 15 miles establishing cormer at 1900 varas. Grape Spring
iz situated in New Mexico about helf a mile from the line. The monument
erected by the Boundary Com. gn East side of Guadalupe Mts., I did not find.
The Indians probebly destroyed it. On Oct. 25th we left Pine Spring

taking the old Trail of your surveying party, in the mext two camps we

had sufficient weter, but found horse tanks dry and were compelled to

look for Seldito Spring, which we did not find; we them took course for
Davis and Pine Spr. roslamd struck it sbout moon, being then three days-
without water. Mr. Dooling with three others started with one wagon and
gtock to South Delawere for water. November 2nd our teams took the road

to Fé. Davisy after traveling six miles we found Saldito Creek; here

there was water and excellent pasture. Threes days sufficed to locute all
the good lond, with water, in the Saldito Valley. Nov. 5th our teams and
escort followsed the Davis road for 12 miles and made a dry camp; the sug-
ceeding. day we reached the celebrated San Martine Spring, which I located
on the 7th. Here we put up camp until the 2nd of Dec. In this period I
surveyed down to the South boundary of the reservation, locating the Bast
gide of Apeche Mts. This lend is thickly timbered, well watered and has
fine pasture, including the head brausches of Toyah Creek with its three
forks. "Bl Perdito", the middle fork, is a strong rumning stresm; the

Eaast fork has a largc spring which runs for a mile. Close to the road there
ie = large spring called Seven Springs where at present a detachment of
soldiers is staticned. West fork of Toyah Creek has also sufficiont water
et different parts. I also worked from San Martine Spr. 20 miles Hast but
ae the country is level and mo chance to establish a cormer that ean be
identified by motural object. I think it improper to spend much time in make-
ing corners by steke or stome which only can be found by an actual survey
on the ground. Also from San Martine Spr. I surveyed South and located.
the VWest gide of the Apache Mis. for 12 miles. Discovered two fine springs;
this iract of land is closely timbered with Oak and Cedar; ths pasture is
also very good. Another lime I rum West crossing a large prairie and e
table mountain, but found no water. On 2nd of Dec. we siarted for ihe Salt
lake Valley, surveying a large Valley, the course of which is NW end emtered
the Sait Lake Valley uear Maj. Hurt's Pass, on December 6th.




o8

On tho 9th we arrived at a spring Viest of the Salt Lagoons always follow-
ing with the line establishing corners and taking up the topography of the
country by trianmgulation; I have bearings of all the prominent Peaks of
the Diabole mountains, and the peaks of that nountain range Fast of Seld
lakes. Ve comped at Salt Spring for several days, hevingthere the second
suow storm;the firet we had et San Martine Spr. Onr 13th with & heavy frost,
cur stock suffered very much but still they stood it well. I exemined the
Sal% Lakes carefully. Om the llth I worked ahead, wagons following ms the
rext day; weni across the Selt Lakes to the Guadalupe lMte. lecating a fine
springy witil I reached the South line of Hew Mexico near Crow Spring on the
'17%h, I found the increase of variation to be Cdeg 15%. From Crom Spre I
survoyed along the btoundary of the New Mexico for 44 miles, found and com=
nectod with il the momuments reported by the Boundary Com. except ome Ghat
is erected on top of a high mountain which I did not cross on acoount of
its highness, avoiding it by en offset. At the monument near the El Pago
road Southwest of Alamo, the variation imcressed to 11 dego 16' East, Om
Dooe 26 we had a flerce storm while we wore camped in a sanyon Horth of

' Hueeo Mt.; next day ws moved ocamp to Hueco Tanks. Onm 27th I went back whore
we had left the line om 25th and brought it to our camp on the 28th. Ve
rade for Bl Paso om the 209th erossing Tuleroso Valley and came into Franlk-
lim. On the 30th,the following day, I went toc Ysleta to file Certificates
and fieid notes with the surveyor. Jan. 2nd I connected my surveys with
the monument recently erected at Franklinm by en Astronomer who layed down
the true meridien of that place; the wvariatiem at this nlace is 12 deg 18°
East. Januery 3rd we left Franklin surveying un the river to the South
boundary line of New Mexico; om the Bth we canped two miles from said line
when o severe snow storm set ing no work could be done. The 9th dey of
J2ne, I made my connections with New Mexiceo line, followsd 1t Bast for 10
miles 2pd connected with two nonunente; one erected onm top of a mountain
range iz the Rio Gramde Valley, ths other East of lMosillo and El Fago read.
I 2ind the South line of New Mexico from Pecos to the Rio Grande about 32 3
miles shorter than is reprasented on the map i» uzs in Gemorsl Land Office. |
Snow being very deep near the mountains and ground wet, I was compelled teo

#top for a few days. On 13th inst. we reburned to El Faso teking neces-

zary supplies. Te Jeft on the 15th golug down the Rio Grande Valley. I

ksep ny line as near the old surveys as possible and sormest with the seme

when I have an opportunity. I will continue down, this Valley until I reach

the South boumdary of the 80-mile reservaticn, obteining in this way the

oublines of the whole reservetion. From time to time I will run Bast ag

fur as I can. Prom Pt. Quitman I will survey toward Emgle Spring and in-

tend to lave cemp there for some time, locating the e rrounding country

and prospecting in the mountains and hope %o find the Quick Silver mine ebout

which Mr. Williams communicated to Col. Tom Soott; his letter I found en-

slosed in your favor of the 6th inet. I heard about this mine when I was

recently in Ft. Davle where certain men protend to the loeality of the vein

enc @sked whethsr any arrangement could be made with the Railread Company

I think meny people know of this mine which I bolieve is not very far from

Eagle Spring. From Ft. Davis I will send an additional report civing eo-

count of my next work.

- I remaln very redgpectfully .
Your obt . Ia@l"‘?u
Jacod Ruschlesr ‘
" Prin. Suro T & P RR Co. "
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While mot accurate, Hr. Kuechler's work was probably done about as well
as 1t could hﬁvw been done with the equipment used and the diffiocul-
ties encountered. lir. Kuechler did not survey the land ssction by
section or even blook by block. His instructions were to rum enough
lines to explore the country and take up the amount of lend called for
in the cortificates with which he was furnished and to do this in the
shoytest +time that he could. He ran his lincs east and west and north
end soubth by his compass and followed section limes. 'ﬁﬁwrw rock vas
avallable he built rook mounds and where he conld not.fiﬁd rock he bullt
earth mounds at each section cormer that he passed. When lir. Kuechler
considered that he had run sufficient lines he went to Austin and
plotted up his work, showing the cormers that he set by round dots
and pwsbers. Through these points he dréw parellel lines, teking no
) a@ﬁmuﬁﬁ of the ecurvature of the earth, émd constructed his blocks and
townships and &weﬁianme His origimal mep shows all &o@tionmblgﬂﬁ TOYe s
sguare. After constructing the HRP, Hr. Kuechler proceaded to write
field notes for each éwotion, calling for 1900 varas for each section
vdim@msiam and for cmﬁman corners for adjoining sections. These field‘

notes were filed im the General land Office and became official records.

Congidering the difficulties under which Mr. Kuechler worked his work
wae very good. Owing to the fact that he used a oompass, his lines on
' the ground are not straight parallel limes az shown by his map, but
sonform roughly to meridimhs apd parallels; so that, so far as direc~
tion is concerned, hiﬁ»oornor. are approximetely where they shouid‘beo
His @h&ﬁﬁingy however, was not so good; there is a large excess in all
his work, =o much so that his locetion of the south boundary of the 80-

mile Reservation is mme four miles too far south.
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lisCombs Resurvey. While Mr. Kuechler was still working on his field notes,

the discrepancy im his lonatioﬁ of the south boundary of the reservation

was discovered by chor surveyors and a controversy aross as to the cor-
rectnese of Fuechler's survey. Finally,,iﬁ 1883, Mr. Paul HoCombs was sork
into the Flald to check up BasohTar's wieks Fe wasppid by the Railroad G
pany, bub vas acting undér written instructions of the State land Board.

He ra%racaﬂ Euschler's limes and measured the distances baﬁw&eu h&a COYNers,
finding them, in praotically all 08308, considarably in exeess of 1900
Varee. Fali@wimg his r@traqing of the Kuechler lines, McCombs ran out,
durdnz the year 1884, a great mamy other lines, usually follewing blook
lines, and eraocted @brnatﬁ similar toktho#a built by Kuschler. After éomw
pleting this work he alsc made a mﬂpAof the 80 mile Reservaticm showing the
distenses that he found between the Kuschler cormers, his eomstruction
of the bzaﬁk@ and seotioms on thege Kuechler corners and alsa’tha mddiwx

tional lines %hét he ran and the cormers that he established together with

his sonstruction of ths blocks and sections on such corners.

MoCombs® wap was filed in the General Land Office, but was never recognired ' ?

as am‘ofﬁimial record of a resurvey; and while it has be@n known and used

for years, it e not at this time an official record. Neither wee MoCowbe
p@rmittm&‘by,thm General Land Offlce to return or file émy field nmtasa‘
The only recognition given the UeComba® work ,bf 1883 and 1884 and the
only offisial use made or's.tma the Tuseslineittag of Kuechler®s originel
field notes to show in red ink the diatannaa ag fbund by McCombs end the
cdsulation, aaeavding ¥o such diatancoa, of the excess aora&v@ in the seg-
tioms based on Kuechler's lines. The Fsilrcad Company was then raquﬂr@a

to surrender its patents in the strip south of the revised south boupdary

 of the 80 mile Reservation and to apply additional

cortifieates on each of
the seetions uﬁrth of th&t line

to cover acreage im cxoess of 640 acres. 7373
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MoCombs® report on his first aurﬁey in the 80-mile Reservation, made to es-
tablish the south boundaery thereof, is quoted in full'balewa Also quoted
i a later y@par%‘by Paul MoCombs, dated November 15, 1905, which deals par-
ticmlafly with his resurvey of lands in the vicinity of El Paso but aleso

briefly reviews his earlisr work.

®REPORT OF PAUL HoCOMBS (’:.' Eo. SPECIAL SURVEYOR TO ESTABLISH THR SCUTH BOUNDARY
UF THE T & P RYs RESERVE VEST OF THF PECOS RIVER. :

To His Fxeellenoy the Govermor of Texa
Hon. John Ireland
Chairman, State Land Board

Homored Sir:

in compliamce with instructions received from the Commiscioner of the CGeneral
Lepd O02f%ice, a copy whereof is hereto attached, dated September 17, 1883, I
have made & survey of the Texas and Pacific Railmay Reserve lying west of Pecos
River end exztending south from the Thirty Second Parallel of lastitudse, a dig-
tenoe of eighty mileay a full and complete copy of the field netes of the sur-
vey and & plat of the land surveyed is herewith submitted, as part of thie ro-
pord o / :

I will here steate that my work was porformed with a "Complote Transit™ made by
Aloe & Company, St. Louis, & new instrument. The measurements were made with
2 five hundred foot steel ribbonm by Young & Soms, Philadelphia. My lines were
strictly traneit limes run with "fore end reay flags®, end dependent om the
engles of the horizontal circls for its acourasy, using the needle simply %o
obtain a "north and south line® to stert from. Ths dlastances were noted down
by three permus to prevent mistakes, viz., the front cheinman, the rear chain-
man and myself, each in & separate book. Where ever the elevaticn and deproe—
sion of the land wase apprscisble I obsorved its angle with the vertiocal arc %o
the vremsit, noted it in my field book, caloulated the allowsnce to be rmade and
so made it emoh time.

Upon arriving on the ground and making a preliminary examination, I decided %o
edopt the old adobe stage stand et Van Horn's Well as the initial point of
BY SUNVeY. '

Thus, I began ' my line to Crow Springs at the HE cormer of said old sbage
stand, near Van Horn's Well in Bl Paso County, Texas.

(0
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Thence I ren a general course of Wl.ll.E. to & point opposite the Northeast
extremity of Carizo lMountains; thence N.N.V. Just missing the NE point of the
Diabolo Hts. to a point nearby, south of Crow Springss thence north to inter=-
soction of boundary of New Mexlco, passimg within one hundred and eighty-five
feot of the old stege stand at Crow Spring. I there ram a line from lionumsnt
Foo 17 dus east to intersection of my line one thousand and fifty-soven varag.

This mopument I found tec bs north 145‘,151 varas, west 31,370 varas from cor—
ner 2 of my line opposite Van Horn®s Vell. Nonument Wo. 16 iz %o the west
of this mopument and plainly visible. '

These monumernts were erected by the U.S. Boundary Commission from "adobe®
bricks, probably taken from the old stage stand aforesald. They are in a
falr state of proservation. ‘

These monuments being placed in line east and west by the Commission, showed
a variation of the magnetic needle to be twelve degrees east (12° 00% Fa) o
Cloudy weather prevented my taking an observation to determine the variation.
At Ven Horn Stetion on the Texas and Pacific Ry., I made an observation of
Poleris at its wostern elongation on Oot. 11, 1883, and found the veriation
of needle to be 11 dege 30' E. This variation I used in starting from cornew
"2 opposite Ven Horn's Well.

After lesving the stage stand at Ven Horm's Well, {where we cbiained sater
from a drain in thehills) the water we had was cbbained from the “tule” or
"eane brakes™; this water was unpleasantly alkalf and saline, inpregnated
with the gypsum found scattered on the ground in abundence, after paszing the
point of Carizo lts. ‘

Upon examinetion of the Guadalupe Mts. where the 32nd parallel srosses them,

I found 1% to be impraoticable to eross them at thet point henoe returned vo
& point on wy line about twenty miles south of ssid boundary end ran a line
thernes to the intersectionm of 32md parallel and Delamare Creek, betwesn mopu-
nerts 22 and {23, one on each bank of the Creek. These momuments wers in the
last steges of decay and barely recognlgable, zave by their pos tionm and the
slabs of stome bearing initials of Hew lexico apd Texass they were originally
merely mounds of sarth, capped with these slabs and denudation has almost demol-
ished them. Gemsral direction of this line was E.N.E. Running neay Guade-
lupe Spring, im Guadalupe Pass, at the foot of El Capitan or Guadalupe Pesak; -
near Pine Sprinmg on the Past slope and Independence Spring, six miles sast of
Pine Sprimg. These springs afford pure fresh water which sinks into the
ground within a few feet of its SOWIree o

About twenty-two miles east of E1 Capitan my line crosaed Delamare Creak at
the old astage stand, a few hundred varas to the wost of which was & bold clear
springs the head waters of the Delaware. Prom this peint to the boundary of
lew lexico this creck is a beautiful cleayr rumning stresm, alighﬂy allnlig

about half 2 mile west of the stage stamd i1s a ve etrong sulph 3
the Crook bad. - ry bg sulphur spring im

/
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From all the information obteimsble the nearest water scuth of Delaware Creek
was seme holes on Salditeo Cresk, about 29 miles S5.85.E. from head woters of

Dolamire .

After completing my line to monmument 22 afere said, I returmed to corner 24 of
my line, about wo miles SW from said head waters; thence ran a line about S.5.0.
to the Sonthern boundary of the Texas and Paclific Railwey Reservation om the
east side of the Apache Mtsé} the north point of wmhich iz known as "Gomez Peak”.

Reaching & point thet was eight miles or 152,064 waras south of the bourdary
of Hew Mexico, I erccted three stone momuments about three fest high esach,
two hundred and fifty feet apart, in a line due cast and west) this is the
south boundary of the Rgmerve.

From the firet of these monuments, I made a conneetion with the W corneyx of
section 32, Tap. 10, Block 66 of surveys made by Jaoch Kuechler Faq.

On this line we found water holes at Ssldito Creek next at San lartine Spring
on the T & P Ry. I could £ind no water or spring corresponding to Sem Mertine
Spring &g luld down on the map in the General Land Office. From San lartine
Spring o the south boundary east of the Apache lountains there are signs of
water all along in the eanyons of this range, though none in the valley neer my
iine.

Returning by the wagon road from my monuments to Sen Mertime Spring, we possed
through a swall lMexican settlement called Colades thie I located by compass
bearings. About three miles further on we passed & large sprimg known ae

Phantom Lake; thie water is quite warm opnd slightly alkaline, flows from &

cleft in the rocks, widens out into a beautiful clear lake and disappears through
enother aleft in the rocks about one hundred yards from its source. Fart of

its water io carried to Colado inm ditches. ,

Retuming to San Martine Spring I ran a line to the south boundary west of .
the Apsche litz. on top of the tadble land, passing near Antelope Spring, this is

the only water om this line save a small pool of standing water found in

hollow rock at edge of table land.

! Upon resching the south boundary, I erected two monuments of stone, wue east

| and west of emch other, two thousand feet apart; them continued my iine west

! along enid boundary intsnding to reach Van Horn's WelleAt five miles, I epe
countered & serlss of large deep canyons acrcss which it would have been im-
practicable %o make tape measurements; hence returned to Antelope Spring end
ren & line to intersectionm of the first line of Crow Springs, cloaing a supr-
vey whose perimeter sxceeds two hundred miles.

After platting my work on the mep, I find thet this survey fails to close by
about eight hundred warss which I claim is & very moderate error congidering
the eize of the survey and the country over which it had to be made.
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I next returned to Ven Horn's Viell and ran a line from cormer 2 of my first
lins %o the south boundoary and erected two substantial rock monuments, due east
and west of each other, fifteen hundred end eight feet apart om suid south boum~
dnry.

Returnisng to 2aid ocormer #2, I ran a line %o Fort Quitmen om the Riv Grande
River. In Bass Canyom I noted that loeal attraction deflected the needls of

my trancit about fonr degrees in error. About nine end & half miles west of
%his Pass my line ran into Eagle Spring, am inexhaustiblepool of water in the
foot hilie to Begle Mbs.; this spring is about four miles S.S.0. from Torbed
Station on the G.He. & S.A. Ry. Prom Iegle Spring my line passsd through the
old adobo stage stand, about twenty one bundred feet north of the spring.

From oornmer /7 north of stage stand I made a connection with Stetion 196 of br,
Ruschler's lins, bsing the WW cormer of Section 4, Block 68, Tspo. 9 or W cop-
ner of Saotion 45, Blook 68, Tep. 8, of his subdivisions. .

Thenoe I sontimued in a ‘Ssterly direction through Quitman Camyon or e lamity |
Pass® to Fort Quitmen, an old abandoned Lilitary Poste Found no water botween
Bagle Spring and this plaee. i

A% thie piace, on the morning of December 25, 1883, I made an ohservation om
Polaris ot its woobern elongation and determined the variation of the Moenetie
Heedle toc be 11° 85! R

From Quitman my line ran MW to Cemp Rice Station on the Gofl. & S.A. Ry. At

thie point decided to follow btreek of the reilrond om account of adwmntages

it offered to measurement, over surrounding country. From this point I

moacured along the track of the G le. & S.A« Ry, measuring all the deflections

in sald road with my transitjat a point about four miles eest of L1 Peso City, )
my lime left the track and rumning morth connectsd with momumert % srected

by the U.S. Boundary Commission. :

This completed my labors im tho field, in aewrdamé with instructions roceived
from the Comnissioner of the Cemeral Land Office.

The only timber in any quantity seen on my trip was on the Guadalupe, the
Apache, the Eagle Momﬂ:aim end thier Canyons.

In order to more clearly show the relative position of prominent objects to my
line and to themeelves, and to explain whatever discrepancies wly exiast be-
tween my work and that of obther parties who have surveyed in that country,

1 have made a map of my line and said objects as noted by myself.

On thie mep I have platted im blue the line as surveyed by Mre. Ao Q. Winge,
per field notes furnished me by the Gemeral Land Office. I have also dreawn
in red the south boundery as claimed by Glenn and Geno, on their mep in the
General Land Office. Before drawing oomparison with the work of other suy-
veyors, I deem 1t necessary to introduce a subject thet lr. Pressler, Chief
Draftsnen im the Cen®l land Office, informs me has been totally disregarded
by the Surveyors in this State, to wits The neceszary ealaula%iom and al-
lomanse to be made for the convexity of the earth im making large surveys.

I wiil state two well known fects and them show the emount of error attonding
thelr disrezard. ‘

i
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Pirsts. All true east and west lines (Parallels of latituds) except the
equator are curves, when sompared with a compmss or transit line, bsocause
these lines are ares of Great Circles, whose plans passes through the center
of the earth while the parallel is the arc of a small oircle whose plans is
parallel to the plane of the equator, hence does not pass through the center of
the earth.

Seemd. Neo two north end south lines (leridians of Longitude) are parallel
because from the egmtor they convergs as they epproach the poles,

FPirst. In order to rum a true east and west line or ourve, it is necessary
o sa@tablish a north line, at right angles to this run a straight 1ling,this
will be an east and wost tangent at the point of contect. In order to fiml
pointe on the curve, which lies north of this tengent, we have the following
formulae (2/8 D% Nat tang Latd) "Two-thirds of the distance of a point om the
tengent from the point of comtact in miles squared, multiplied by the Watural
tengent of the latitude, give the offset in feet due north to & point on said
Fo & V. curve . How suppose we start at some point om the 32nd parallel, rum
our tanjent ecstward one hundred miles; at the end of this tengent the eurve
will be 4,155 feat to the north, and the course of our tangent at this point
will be S. 89° 08° B,

This is the prineiple om which the boundary of New Mexico was established by
the U. 8. Commission and so found on the ground by me, within a small dilference
dus to umevoideble errors in measurement.

Seaond . A degree of lomgitude onm the 32nd parallel is 58,7 miles, on the
T35 80® 21") wuth boundary of the Texas and Pacific Ry. Reserve. It is
88042 miles; henoe these two meridians (the 104th and 105th for exemple) are
o72 of a mile or 3,801 feet further apart om the south boundery than on the

north boundary. And a lime run through the intersection of 104th Mor . and
%2nd parallsl, end made parnllel teo the 105th Mer., would have a bearing of
No 0% 31°¢ Ba

While I frosly admit that this error would be impractieable in = survey of a
few sections of lend, yet it will be very noticeble in a survey of the mpg-
nitude of the one under consideration.

In my map, I have platted the boundary of New Mexico amd the south boundery of
the Reservation by this formula above given, and om the ground I have located
the southern bound. of the Reserve, and erected the monumenta, by same formula.

Hy wmap will show the parallels to quarter degress and meridians same, locat~ .
ing the 105th ler. from -the U.S. Commission Report, which shows it %o be 0C®
05" east of lon. No. 17 or 9,314 veras.

By inspsotion of my mep and the mep of work done by Mr. Euechler, onm £ile in
Gegeral Land Office, it will be aeen that his looation of El Capitan & rees

with mine; his location of Stage Stend on Delaware is about one mile west

of mine; hie location of monuments on Delaware is about onme mile west of

mipes his location of Sam Martine Spring three miles west and three miles north
of mine. The relative positions of San lartine Spring and Gomez Poak asres

vith mine; his location of the southern boundary of the Reserve east of Apache
lfta. s four and a quarter miYes south of mines his location of Van Hornm's

Well, Stage Stand and mine differ about one-quarter mile, his being south of minsg
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his south boundary at this point is same. His location Qf Fagle upriug is
four miles north and one miles west of mine.

I find 1t impossible to make the plat of the Ric Gramde River on the Land
Office liaps at all coincide with my line, so have merely dotted said river

on my map wherever it was not actumlly located by myself in the field. I find
the old river some thra@ and & holf miles snutha&st of its location om Lend
foiee Mepso

In regard to Mr. Vingo's survey, it mill be noﬁic@d thet we very neerly agree
a8 Lo the looation of Ven Hora's Tell.

Comparing with survey mede by Mre. Dunaan of D&llasa I £4nd hie location of

Sen lartine Spro south of mine about three fourths ¢f & rile. The report of
the U. S. und Lexico boundury cenmission by . H. Buory in 1857 -- 34 Cong. Igt.
Jession, ux. Doc. No. 108, gives the lutitude of iegle Spring by Astronomic.l
Ubservation to be N. 30° 59’ 58" or 73 varas south of she 3lst purullal@ Ly
‘aup shows it to bo about 400 veras south of said parullel. I find lousrs.
Glenn and Grno’s survey to emcroach upon the T & P Ry. Raserva about three and
three-querter miles.

SRS S

While it way noit come strictly within the duty iwposed by the imstruction of
the State land Board, yet I deem it proper and in justice to Mr. Jacob Kuschler,
whoee work it has boen my duty to revise, to suy; thut, from an examination of
his work dome in the fiold, end a careful consideration of the inaccuracies
pointed cut in this report, I do not believe that the errors .re such as would
knewingly have beon made by emy surveyor, and while calling attention to the
fact of their existence, I assuredly attribute the purest of motives to their
originator, a gentleman respected by all who kmow hin,

ngain, being the agent and hppointee of the State of Texas, I must express my
sincers tharks to the Ccmmiscioner of the Land Department of the Texas and
Pacific Ry. Co. for the generocus and prompt menner in which he has furnished
me oll the facilities for meking the survey under comsideration end for the
courteocus and gentlemnnly trestmsnt I have uniformly received at his hands.

To Mr. Xuechler, for the V&iﬂ&blo aseistance remdered ne in the field, T am
under many obligationa.

Hoping that I have fulfilled the duty entrusted to me, to the satisfaction of
all partiea aanc@rnad.

i am very respectfulily,
Paul McCombs, C. E.
Special Surveyor for the State

&uﬁﬁinpyﬁbmaa
February 16, 1804"

R9s




W

-17-

"Dallas, Texes
November 15, 1905

Mr. Wo H. Abrams
General Agent
Dailas, Texas

Dear Sirs

I have the fcllowing report to make of the condition of the surveys in the
system of Texas and Paclific Reilwny Company blooks extending from the HNew
Mexico line north of El Paso to Sierrs Blance Stution on the Texas and Paw
¢lfic Reilvay. - '

In 1879 tho Texas and Pacific Railway Coupany, under the law, secured Hon.
Jecob Kuechler, formerly Commissioner of the G. L. 0. to losate their lande
in the 80 mile Reservation in El Pasc County. In doing this he came through

the Quitman mountains to the Ric Gramde River and up the river to El Paso City.

He camped at the Mezican settlemont below E1 Paso known as "Concordia" and from
there comnected his work to the old Astronomical Point at the U. S. Post, "01d
Fort Blies". From Concordie he ran o line to Monument 5 of the U. S. Boundary
Conmission on the south line of New Mexico, and continued om around the west

side of the Fremklin Mountaine, and when hs reached his starting point at Gone
cordia he found that his line would not close by ncurly a uile; so he abandoaed
the lines on the west of the mounteins and roturmed to Monument 5 and from there
ran east 990 varas and established the NW corner of Sectiom 1 in Block 81, Tsp.l,
From there he rcm south to the south line of said Block 81, and put in a large
rock mound.at the SW corner of gsotion 37 in said block 81 and tsp. i. From

_there he ran out on the Prairie und drove a small stake for the SE cormsr of

section 11 in tsp. 2 and block 81. From there he run e meander 1ime to his
comp at Comsordin, and comnected with the Astronomical point at Fort Bliss.

Then when he returned down the river he went %o Camp Rice, and from the record
of the lincs he had rum going up the river he established the SW corner of Sec.
33 in Tsp. 6, Block 75 by a small stake and rock mound.

In the summer of 1883 I was sppointed by the State land Board of Tesas to oge
tablish the south line of the 80 Mile Reserve, and report as to its true loca=
tion with regard to tho surveys Kuechler had put in.

In company with Mr. Kuschler I went on the ground ond mede quite am extonsive
survey, locting several months, wnd returned to Austin and made my report te
the land Bourd; couprising the field booke and o map, all of which are on file
in the G.L.0. ' ‘

While on this trip, Mr. Kuechler went with me amd showsd me the Monument 5 and
also the steke he had placed for the cormer of Sec., 1, 990 varas csst of the
monuzent. He ulso came down with me and showed ms the large rock mound he

had erected on the east slope of the foot-hills of the Franklin Mauntains for
the SW corner of Sec. 37. We then went out on the prairie and failed o find
the stake he had set for the SE corner of Sec. 113 but he gave wme the courses
of the line he had run from it to Concordia, and I afterwards found the swmall
steke standing in the ground, as he had left it.

I
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When my work for the land Board was completed, you then employed m. to re-
survey these lands; and I did so under written instruction of Capt. W, C.
Valsh, then Commr. G. L, O. In making the surveys of the Blocks above men=
ticned I reported to Walsh that there was only a smll excess of about 7 or
8 varas on these miles, and his imstructions were to pot alter ths fisld
notes of these surveys, but to let ths calls still be for 1900 varas, as
thet was an error allowable by hls office.

In conformity with these imstructions I commenced at Monument 5 on the South
line of New Mexico, and erected cornmers at the north eorners of Sections 1,
2 and 3 in said Township 1, Block 81. I then ran down the emat line of Blk.
81 40 the corner Kuechler had put in for Sec. 11 in Township 2. 1 then went
back to the Rook Mound that Kuechler hed put at SW corner, Ses. 37, Block 81,
Tep. 13 and with the stake I had set up et the SE cormer Sec. 10 in Tsp. 2,
Blk, 81, I ren & straight line with fore and back sight, S 45 degrees B,
about 24 miles, diegonally across the surveys, and erecting a stake at each
survey corner as passed, until I came to the SW cormer Sec. 45 in Tsp. 3,
Blk. 78. From here I turmed South and ran 8 miles, allowing the excess,

and putting in each corner as I came to it. From here I ran east § miles,
allowing the excess, to the SW cormer Sec. 47 Tesp. 4 Blk, 77, from here I
agein resumed my SE course, running the diagomals and erecting corners %o

the SW corner Sec. 31 Tep. 6 Blk. 74 ebout 21 miles. From here I ren about

3 miles SW to the stake and rock mound Kuechler had ereected for ths SW core
ner Sec. 33 Tsp. 6, Block 75. From here I ran east putting in corners every
m}&ﬁw .

These are the only corners in this system of blocks that were put in before
the patents were issued and on which patents were allowed. '

At the time I made this survey, for many remsoms then urgent, it was found
practicable to use omly emall pime stakes ome inch wide by two inches wide
by three feet lomg. ' \

During the months of September and October of this year I made a resurvey

of the lines above indicated and found a considerable Qumb@r of these wooden
stakes still standing orlying on the ground near where I bad placed them.
Along side of those sianding I drove down an iron pipe about 2" in diameter
end 3° lomg, but I bave not yet erected any west of the SW cornmer of See. L7
Tsp. 2 Block 80. Ve found what I believe to be the original Kuechler rock

mound at SW corner 37, but there have been seversl other mounde @recied all
ground it. It can be identified by rumning my line backwards, from the iron

" pips I have driven im lately and which coincide with the old pine stakes I

drove down 20 ysears ago.

In making this late survey I made a memoranda of the fences as I crossed
them, with the names of the owners according to hearsey evidence and 1 sub~
tdt herewith & copy of your printed map showing the corners warked with a
"K%, and also the limes I ram indicated by red mark. The fences I have in-
dicated by blue limes. The only ones that I ran out entirely were the
north and scuth femcee of the Cerpenter and Fimley ramnch.

Respoctfully submitied,
/8/ Paul McCoubs

w
Surwevor”
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Resuryey of 1930-31. Because of the lack of any very definite knowledge of
the actual location of these lands, as indicated in tho .oregoing paragraphs,
it was decided.in 1930 to undertake am accurate resurvoy of the lands in the
80-mile Reservation for the purpose of reestublishing and permnently marking
the original cormers and oi fixing the lines of the surveys definitely inm
rolationto geographically determined points.

Before undertaking th@‘actual work of the resurvey of the lands in the 80-mile
R@gervatiom a great deal of preparatory work wes done.

First «ll the files of old meps, field books &nd other records wers carefully
goarched and everything perteining to theee particular lands was assembled
end photostat or typed copies were made of all such records us might be use-
ful in the fisld. These copies were kept in the field desk in camp, aveilable

. et all tines to the surveyor. Among these records was the original hard coy

mep (inked in) prepared by Jacob Xuechler in 1879, from which the original
field notes were written. This map shows the cormers set om the survey and
the block and ssction lines as constructed by Kuechler. It also shows the
larger stroams, and, in hachures, a very good delineation of the nmountaing.

Anothor map, in soctions and on a larger scale, which was drawn either by
Kuechler himself, or someone working under his direction end witi his orige~
ined data, shvis tho corners ss sat with the witness becrings :nd distances,
the calls tc stream crossings then existing roads, etc. This map, unfortu-
nately, is incouplote, but was invaluable in the areas that it covers. There
was also available the map of Paul McCombs reservey, made in 1884, showing

. the KXuwechler corners that he found, other cormers that he set and his re=

vised conatruction of the lands which contrclled the correction of Kuechler's
original {ield notes heretofore mentioned.

An exhaustive search was made for the field books used by Kuechler onm the
survey. This search covered the old files at the Dullas office, the old re=-

cord files of the Texas and Pacific Railway Compeny ot Dallas, the Gencral
‘lend Office, the University of Texas library, in which a greut many of

Kvechlier's papers and records are preserved and the files of Murrsy Harris,
deceaned, at Ealrd, Texas. The search was fruitless, however.

Several yoars after coupletion of the resurvey field work, a copy of Kusch~
lerfs field book was found by Paul McCombs and was filed in the Genoral
land Office. A .

The area covered by the 80-mile Reservation is also covered by the Texas~
Californie arc of primry triangulation of the United Stmtes Coast und
Geodetic Survey und & number of pricary trianguletion stutions were aviil-
able. All necessary informution im regerd to these stations wus obtuined
from the Director of the Survey, and the stutions were plotted om the pre-
lininary maps. : ‘ : '
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During the assembly of information frequent conferences were held at the
General lund Office at which were discussed the methods to be used in ex-

scuting the survey end in constructing the work. The results of these con-

‘forences ere set out im the two letters quoted below:

“August 14, 1930

Ctéﬁ%ﬁﬂﬁﬁ'§ G, L. O,
Auatin, Toxes

Dear Bir:

Referring to various conversations in your office in regard to the oxten-
sive surveys of the Texns and Pecific Ry. lamds in Loving County und west
of the Fecos River, it is my recollection thut the rollowing understanding
as to the conetruction based on cur surveys has bcen reached as beitween your
office, Mr. Paul McCombs and myself.

1. In loving Gnunty and Reeves County, in that portion of the lands
putentod ©R Champlin'e and Peck's fisld notes, the ncrthern line of these
surveys will coinelde with tho monumented Stute line us establishud by the
United States Government. The block and section cormers on the State line
will bs established from Champlin'’e call for crossing the Pecog River, ale
lowing 1900 varas per mile. From the block corners go ostablished, meri-
dians will be rumn south to the south line of Tﬂp. 2. Blkg 54 to 57 inclusive.
Ths northeast cormer of Sec. 1, Blk 56, Tsp. 3 will tle to the southeest
corner of Sec. 45, Blk, 56, Tep. 2, from which point the northenst cormer
of Sec. 44, Blk, 56, Tsp. 3 will be established at 1900 varus per mile. At
the latier polnt, 2 new meridiun will be established -nd run south to the
southwest corner of Blk 55, Tsp. 5 to serve as a baae line for comstruction
in Teps. 4 ond 5, Blks 53, 54 and 55.

2, West of Blk. 57, Jacob Kuechler®s lines will be retirmoed und the
gonstruction will be hung on Kuechler's corners wherever such corners cam
be found and identified. Where two or more such cormers creo found onm o line,
they will eptablish that line between thew. \here only one cormer was orige
inally set om a north end south line, that line will be established by pas=
sing through it & true mﬂridian.

It ie my further underﬁtanding thut when these surveys or portioms thereof
havo veen comploted und mapped and when the Gemeral laend O0ffice is ascsured
of the correcinses of such surveys, the General land 0ffice will epprove

and recognize our surveys, and upon submission by ue of corrected field notes
end surrender of the old patents, the General lend O0ffice will issue new
patents on such corrected field notes.
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All of the above is written as a wemorandum of our various conﬁersationa
for the purpose of confirmation and record ae betwaen ourselves.

I will appreciate it if you will write me, eithar confirming the above memo-
randum or else making such corrsctions as you deem necessary.

Thenking you for the many courtesies extended to Mr. McCombe and myself in
seouring basid information for these surveys, I em,

VYory truly yours,

W. J. Powell
Consulting Engineer”

“GENERAL LAND OFFICE
STATE OF TEXAS
AUSTIN

September 19, 1930

lajor W. Jo Powoll
502 Republie Benk B]dg.
Pallas, Texas

Dear Sirs

Referring to your recent letter concernming plan of resurvey of tho T . & F.
lends in loving County and West of the Pecoe River, I have carefully exam-
ined same and um of $he opinion that your plem of survey and construction
is corraat and acceptable to this department.

Very truly yours,
/egd./ J. H. Walker

Coumlssioner”




The {irst field work undertaken wee the lcecation of these triangul.tion sta-
tioms in the eastern part of the reservation and the erectiom therson of
oither tall maste with flags or the ordinary tripoed signale. When a suffi-
cient number of them had beem found and murked, the {raverse lines were siarted
but as the .ork procceded westward the itrianmgulmtion stations were located and
marked well ahead of the truverse work. ‘

411 traverses were tied in, directly or imdirectily, to the triangulation.
The msethod followed was to run ome long wain traverse from ocne triengulation
gt.tion to the next and then rum off of the main truverse any seccndary tra®
verses thet might be necessary. All traverses were closed, and an sccuracy
of one in 3000 wns maintained. Most of the nain traverses cloged better
than ome in 5000, '
Since the original lincs were run out with a emall compass gradusted to half
degrees, it would have been extremely difricuit to follow liter:1ly and exe
actly “in the Zfootstepe of the original surveyor® and any attempt to do so
would have resulted in a great number of zigszag short courses. ‘Thersfore

 the traverse lines werc runm in ap long courses as pespible and the corners

woere tisd into the traverse lines.

The traverses were started with a known azimuth betwesn two triangulation
ptations and that azimuth wes carried along im the fiold book until ancther
gtation was resched., The field agimuths were later converted to true azi-
muth by computetion. Frequent observations on Polarls were made for a check
on the worlk.

The instrumcnt used in the field was a Berger transit No. 1=-R with vernmier
recding to 20"c By repeating six times all angles om triengulution and main
treverse, very close angular closures were obtuimed throughout. Distonces
were measurcd with 100-vara steel tapes held horizontal with the proper
tonsion. All lines were cleared and brughed out for accur:.te cheining., All
traversas woere clossd before moving camp end eny errors were loculed und core
rected by rechalining.

In the eastern part of the Reservation the triungulation st tions aro more
or lese easily nccessible und traverse could be rum dirsctly to or from soms
of them by chuining or ordinary line triengulation. Farther west, however,
the stations are all located on the highest mountains end it was e day’s

Job full of good hurd work to reech a station and cccupy it . In these cases
o base line (which in the rough country had to be five to tam miles long to
et a good triengle) was carefully measured und signals weie grected at each
ond. The mext day, the asceat to the station was mado, and the angle at the
station observed. A signal was then erected over the gtatiom and as soon as
poseible the ungles at the two ends of the basge line were observed, couplot=
ing the tie. .

A lsrge portion of the 80-mile Reservation has not yet been covered Ly the
Govornment topographic maps. On most of the traverse lines in this por-

‘tion, a plame teble perty followed the tramsit party and sketched im the

more important topographic features along the line. The field work was
started in June 1930 and discontinued in September 1931, and included the
retracing of -all of the lines actually run by Kuechler together uith the
necessary tie lines to connect with the triengulation system and the running

out of about 50 wiles of lines forming the boundaries of several 1arge ranahés
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on which expensive sheep~proof fence was about to 'be erected. In all 1075
miles of truverse line were rum and all of the origimel corners set by Kuech-
ler which can now be found were accurately located, permanently marked end
their geographic positions determined. The cormers so located and marked
represent about 75% of the corners originally established by Lir. Kuechler

and about 95% of those which he marked with stone mounds.

This work ie only the iirst step in a complete resurvey of the lands. The
lines run by Kuechler and the cormers set by him represemt the skeleton
framework om which 2l surveys im the Reservation must be constructed, and
these lines and corners having beem accurately located, it was necessary

to compute the location of all other corners im the groups of surveys before
attempting to locate them on the ground. To get permanent monuments et all
block corners of the T. & P. Surveys in the 80-mile Reservetion will require
the runvning of another 1000 miles of line,

In plotting up the work the "Grid System for Progressive Maps in the United
States" as described im Special Publication No. 59 of the United States

Coast end Geodetic Survey was used. In that system the area of the continen-
tal United States is divided into zones 9 degrees of longitude in width, each
with a central meridian to which tho grid lines are jarullel and porpen-
diculur, and by use of formulas und tables given in the publication, geogra=
phic cordinates and geographic azimuthe are readily converted to grid coor-
dinetes and grid azimuths, or the reverse. Tho 105th meridian is the comtral
moridian of Zome E and ulsc approximately bisects the 80-mile Reservation.
The use of this system has greatly facilitated the computaetions and mapping
and will result in maps showing, for the first time, these lands in their
true geographie paaiticn. '

The original surveyer“a task of comstructing tho groups of surveys of the
lines that he had run on the ground wes a simple and easy ome. According
tc his notes, ho had set his corners 1900 varas apart and all he had to do
was $o plot these ccrmers and draw north-south end emst-west lines through
them, The task of the resurveyor, however, is not so siuple. The original
cornors are not 1900 varas apart, nor are they on true coursesj and the
curvature of the earth must be taken into consideration. The correct con-
struction imvelved the solution of a great many triangles and axarciee of
great deal of judgment.

Three wmaps are being prepared, all on the polyconic projection, as follows:

l. A map of the entire reservation on ome sheet on a scale of 1"
equals 6000 varas.

2., A pectional mep on a sccle of 1" equals 2000 varas.

3. A detail map of each block on a scale of 1® equals 600 varas.

In addition to the above meps a “11ne map" of each traverse was made on a

gcale of 1% equals 200 varas showing all hubs, anglea, witness bearings
amd other details taken in the field.
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