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of great use to the land surveyors and the highway depcrtmcnt if
their position is computed in reference to c rectcngulnr system
of coordinates cons tent for 0~ch county or convenient group of
counties, and also if at ecch ~onumcnt bearing or uzinuth is reed
und rocorded to one or more prominent objects, or to reference
monuments from 800 to 500 feet distant. Such uzimuths were rend
at each traverse monumont. Where there ~ere no existing suitable
natural objects, reference monuments were set for this purpose.

There is some danger of discredit to the photo-mapping in­
dustry where such projectq nre ctto.mptod vithout proper direction
~nd supervision by mon trcinod in tho usc of neri~l photographs
~nd thoir application to mapping. Such woxk requirGsspecinl
training and experience, absence of which mocns either failure of
tho project or ~dded expense in acquiring the trcining. In this
connection, I "vould liko to m:,:;ntion one proposed mapping p:roject
of this charQcter where it was proposed to IDQko a mcp of ~ county
on the scule of ono inch equals 400 foot, using ceri~l photo­
graphs, in which nfter putting on the prop0rty dnt~, the contours
were to be put on by enlarging the mile-to-the-inch U.S. G0ologi­
ca.l Survey map of tho creo. c.nd trc.nsforring the conteurs from
this enl,:rgemont. St:.pcrvis ion of this pro jc ct nes to be by C l1lC.n
uho h~d never hed any previous mepping experience.

In conclusion I desire to eApreps the belief th~t in tho
execution of mc.pping proj0cts, tho object of relief employment
ce.n be bost serve'd, f:.t .the sr:uno time insuring to the public 0.
b3tter product, if tho ?cdcDaI Agency in ch~rgo will hc.ve propor
spocificQtions drQ\~l cnd lot the work by contr~ct to the eXisting
qualified privcte mepping agencies. I believe such ~ procedure
entirely prccticcl end in the bost interest of ~ll persons con­
cerned. I put forwnrd this stctemont in the hope that it uill
crouse wide discussion of the reasons for Qnd ~gcinst such Q
propoco.l.

-000-

LESSONS OF THE EXPANDED PHOTO-MAPPING VJORK OF 'l'HE CO.AST .AIm GEOD:::;TIC
:SP.~'Z~._IP_A~_A~lOlt_'tQ...R.LAP§_ F013...1~.C.9j;_L~ED r\;iAP~N~

by O. S. Reading

(Peper road before the Society en September 25, 1934)

Abo~t u ye~r o.nd Q helf ego, I B~S ordered to Neu York City
on nhat seemed et tho time 0. rQther doubtful miSSion. It ucs to
organize C'. s:mnll photo-compiling pe.rty from unomployed engineers.
After looking over the mcny ~pplicQnts, tho prospect seemed still
more dUbious, for thero UGS not c single topogrQphcr or full-time
surveyor ,mong them. But I still have u hellou f0eling ~round

the dic.phrmn ':Thon I think of those mon.. CloQn-cut, intelligent
onGineers \7ho ha.d been :.)crning throe hundrod to c thousO-nd dollers
Q month before the depression. There iere ~lso some youngsters,
n couple of YOurs out of college, uith phi BGtc Knppc keys, 0..11
facing n world that had no usc for their serVices. They did not
so.y so at the time, but I lccrnod from 12ter questions that all .
ho.d long since given up thoir tolephones, end most hed seen their

rl



- 4 -

life insurnncc reserves dUindle Quay. Some hnd no other roeo.ns
of support for their fc.milies Gxcept tl'lenty-five dollf"'.rs every
other Vleek for relief nmade Dork ll furnished by the City of New
York. Since none of the men uere specially qualified, I
finnlly selected those 1,1ho needed the Hork most [md could sh0\"1
by dosigns of bridges, yo.rds, Qnd building plans thoy had drc.un
up in previous yo~rs, thut they TIere passnble draftsmen.

I \:Jas pleo.sc.ntly surprised to find hO\1 r02,dily these mon
grasped tho elements of photo m~pping by the rndicl line method,
end 1.1hen my relief n.rrivcd e. Vleek or so Inter, I loft for \/ccsh­
ington with the hope tho.t \'10 \lere going to get some good mc.ps
for our money. ~e got the good m~ps 0.11 right; end I u~s still
more surprised to lenrn, when tho reports CQffie in nt the end of
the fiscc.l yec.r· , the. t tho costs comprtred very i'c.vorr.:bly 11i th
those of simil~r m~ps compiled by experienced cnrtogrc.phers in
our Wc.shington Office. As Q ~esult of this experience, there
YiQS no hesitation, uhen Publie i,iorks funds bccr:me QVC'.ilc..ble
lest fell, in sto.rting up seven nore such p~rtios to m~p ~roo.s

~djccent to the Intrc-Coaat~l w~toruny rlong the AtlQntic Qnd
Gulf coesta. These ~.rtios nre nll turning in very good plnni­
metric compilntions nt very rec.sonnblc costs nt the present
time.

As to the lessons we hnve lenrned in this Dork: First of
0.11 De pre~red n set of notes Which briefly described the elo­
m~nts of photo.mapping cnd gcve Q very det~iled description of
the technique cpproved at thnt timo for doing the uork. Those
notes proved very useful in trcining ner! men, ~nd e simil~r

procedure is recommended for any l~rge end rnpidly expended
mnpping program.

A second thing \70 did uC.s to scnd ef:ch po.rty n set of prints
of very sntisf~ctory compil~tions tOBothe~ ~ith othors that TIere
not so good on nhich hed been ur~tten in det~il just uhy they
Dere not so.tisfcctory. Most drcftsmen need examples more than
the printed instructions.'

A third point ~ns to org~nize tho parties in some to\ffi in
the area to be compiled. One of the bottle-necks in an ex~~nd-·

ine progrc~ is to train mon to loccto the control stations on
the photographs ~ith the necessary ~ccuracy end to m~rk up the
photographs lath sufficient notes in the field so thnt thore may
be no questions of interpretation during tho office compilntion
Inter. Nec.rly alrrnys there nre sins of omission or commission
until the men lonrn through experience the high degree of ac­
curacy ~nd completeness necessary! If tho party is located in
the nren, such difficulties cen be remedied at lou expenso; but
if not, thoro rall be Il1.:ny cases of Hoffiee surveying'; ubich
ne nIl have learned to ebhor. As the dr~ftsmon circul~te nbout
the country during holidcys, they ~lso cbsorb much thnt holps
them to mr'.ke their convent i0110..1 signs depict the country. better
than ~ould be possible if they h~d not scen it. By 0..11 m~.ns,

the compiling partios sheuld be established in the locc.lities
they arc rncpping for the eqUipment needed for rcdi~~ line moth ods
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cnn be s~ipped ~bout readily.

A fourth point "'.7['.13 to subdivide a.nd spccin1ize the ':!Ork (;.s
soon ~s pr~cticable. Ordinnrily, n p~rty stnrts \:ith nbout eight
green drcftsmen to one experienced chief of p~rty. After a week
or so of organization and instruction, each man does all the work
connected with compiling a map by the radial line method. By
this time, the chief of party has a good idea of the special
abilities of each luan and assigns the future work accordingly.
One man will do the field inspection and marking up of the photo­
graphs (With a laborer helper)"; another will make the projections,
plot the control on them and With a third, make the radial plots.
Several neat draftsmen will trace off the information from the
photographs, adjusting it to the intersected points. usua.lly,
there is a very careful man who reviews the VJork before the final
review by the chief of party. As soon as such an organization is
working smoothly, the party may be expanded safely to fifteen or
twenty men, Without sacrificing the quality or efficiency of the
w~rk. Such subdivision and specialization of the work, of course,
promotes production to a marked extent.

y

Another point was to check and test the compilations in the
field as soon as possible after they are made. One may lecture
a draftsman for hours on the importance of carefUlness, and he
will think that he is doing perfect work, but nothing vdll put
him on his toes or teach him to take the necessary precautions
qui te so well as... haVing one of his sheets that he thought was
about p~rfect come back from the field to be corrected. we are
partiCUlarly fortunate in this respect in our work a.long the coast
for practically all ~ur compilations are used in connection with
hydrography - often the· shoreline is transferred to a boat sheet
before the tracing of thG detail is completed. If the hydrog­
rapher takes a position which plots over 'on the land, there is a
howl to high heaven which· is usually hoard clear into the rJash­
ington Office. In fact, we Who have been working uith photographs
in the Coast and Geodetic Survoy purposely havo boen rather cocky
a.bout the compilations, bragging about picking up errors in con­
trol positions, exceeding the accuracy of plmlc table work, etc.,
etc., until most of tho rest of tho outfit is qUite willing to
show us up a bit. It seems to havo woxkod well thus far, and ,we
have a· feeling that we learn about any errors, whether important
or not. .

To sum up, we have learned when confronted by a need to ex­
pand photo-compilation work rapidly, to get out n sot of notos
explaining just what to do and how to do it; to provide a set of
satisfactory and unsatisfactory sheets with the reasons marked
on them; to organize the compilntion work in tho area to be mapped;
to subdivide and specialize the work as soon as practicable; and
to test the compilations in tho field,as soon as they are made.

But tho most important lesson of all is that, given the pro­
ceduro just described, there nre thousands of onGineers walking
the streets searching for work today nho could meke during the
next few years R beautifully complete and accurate lcrge-scnle map
of this country; a map we are not likely to have for decades to



come if this opportunity is wasted. li'Ir. ChairIilC,n, you ma.y go
as far as you like in your Comm.ittee on 11ap Planning_ There
are plenty of good cc.pablo mon 'lio put through E,ny plan you
IilC-ke for accelernt ing the mn.pping of this country•.
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THE AERIAL :MAPPING PROGRAl.: OF THE SOIL ::ROSION SERVICE
by

Charles ~. Collier

The Soil Erosion Service ua.s esto.blished in the DG~~rtment

of the Interior shortly after Au~ust 25, 1933, for the purpose
of c.dministering Public Dorks funds uhich had been allotted to
tho control of nmn-inducod soil erosion. An initicl allotment
of $5,000,000 TICS mndo for the 'l-wrk, end from time to time nd­
ditioncl allotments nave'been Ltdo, bringing tho total funds
available to $20,000.000.

The magnitude of tho problem uith which the 30il Erosion
Service is ctteDptinB to cope is indic2ted by the follouing
representative statistics relative to tho seriousness of erosion
ceused by illlproper methods of cUltiv~tion, forestry anrl'gr~zing,

end by mnn-induced fires: l.:ore tho.n 55,000,000 ncres of' agri­
cultural lends heve clrendy been essentially dostroyed. Of the
o.pproximo.tely 413,000,000 c.cres non suscoptiblu to cUltivo.tion,
c..ll but less thc.n 150,000,000 ccros "flill. he-.ve been virtuc.lly .
end pormnnently destroyed or severely depleted within the noxt
fifty to seventy-fire YOQrs unless somG menns cen be found to
combc.t and control the erosion responsible. The annual direct
cost to the f~·.rmors of this destructive phenomenon is c.t lcnst
~400,000,000 in soil vc.lues wQshed QUUY. Inc~lculcble ~ddition­
cl losses ere involved in the silting of reservoirs ~nd stre~m

ch~nnels, the abcndonmont of ferms, the impovorislli~ent of
entire regione~ populc.tions Qnd in other indirect effects.

Reservoirs arc silting at clcrminB r~tes. For oxrumplo,
the gre~t Eleph~nt Butte Reservoir ~ill be silted to 70% of
cnp~city uithin 60 yo~rs, nt the end of ~hich time the totrrl
TInter storQge nill be reduced to one yccr's drcught, end there­
cfter irrignted l~nds undor tho projoct will hnve to be pro­
gressivoly nbo.ndoned', until L""t the end 01' 93 yocrs the Roservoir
uill be completely filled ~nd the c~pccity reduced to zero.
Extensive graZing resources ~ro being ~lmost complotely destroyed.
Entil~ regions nro hoedod for virtu~l cbQndonment.

The progrcm of tho Soil Erosion Sorvice involves the est~b­

lisbmont of n series of demonstretion uctersheds on cgriculturnl
l~nds ranging in cree from 50 to 300 squnro nilos, ~nd the undor­
tC'king of control operations 011 c.pproxim.c..toly 24,500 sque-r.o.
miles of the No.v~jo Indio.n Roserv~tion and 22,000 squo.rc ~~lc5

in tho Gil~ and San Pedro nctcrshods in southern Arizona nnd Nen
Mexico. In each of thoseprojects, n stronuous attonpt is being
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