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PREFACE

This manual is intended to replace all former instructions relating
to the topographic work of the United States Geological Survey and
to provide a manual of instruction for the personnel of other organi-
zations engaged in topographic surveying. An attempt has been
made to have these instructions complete so far as the technical work
of topographic mapping is concerned. General regulations and in-
structions for the Geological Survey have for the most part been
omitted, but those relating to fiscal affairs and to a few other im-
portant phases of administration have been digested and repeated
herein.

The manual is issued in several parts, each covering a general
subject, thus saving public funds by providing a distribution of sepa-
rate parts to those interested only in one or more of the subjects.
These several parts have been prepared by the members of the
topographic branch best qualified for each task, and each part has
been reviewed and revised by the section chief responsible for the
administration of that particular part of topographic work.

Each part, except “Administration,” has been approved by the
Board of Surveys and Maps. In fact, all the technical parts have
been reviewed by a committee of the board and made a part of a
report of that committee.

Criticism of these instructions, suggestions for their improvement,
and notice of errors or omissions are invited.

C. H. BIEDSEYE,
Chief Topographic Engineer.
Approved:
GEO. OTIS SMITH, Director.

WASHINGTON, U. C., June 7, 1926.
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Abbreviations, list of.... 330-331

Accuracy in mapping, adjustment factor in_181-182
consistency in 184-185
control factor in-- 181
date of survey affecting 186
detail and generalization affecting------- 183-184

errors and omissions affecting
feature-identification test for- 182-183
observation and plotting factors in-------------------
standards for 181-186
21
Adjustment, as factor in map accuracy __ 181-182
of instruments, instructions for ~ 193-195
of plane-table traverse, completing work
in e - 273
graphic method of 212214
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of tonography, use of celluloid transfers

in o 282
use of tracing paper in 282-283
reciprocal vertical angle method of 200
Administration, field and camp, rules for _ 10-17
Administrative office work, personnel for 7
Advance sheets, comment from authors and
others On-----------mmemmmemmeee oo 318
instructionsfor. 273,317-318
mailing list for 318
purpose of 318
size of edition and reprints of. 318
transmission of maps for... 317
Aerial photographic base, inking on__........... 298
mappingon___ 254-255,256
topographic use of--------- 196, 272
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types used in.... 265
differences in scale of- 389
finding of scale of------ 388-389
index sketch of....... ... L L 401

map compiled from------ — 402
mounting and indexing of. 402
numbering negatives of 401
Overlappingrequired - 400,413
transformation of oblique negatives of— 401
Albers projection. See Projections.
Alidade, Burkland, plate showing 178
Burkland, with Baldwin solar chart, use
of......... 224-225
new style telescopic, adjustment of side
level for......c. v 194
sight, use of s - 197
stadia wires for 197,211
telescopic, adjustments of. 194,199
plate showing 194
use of 194-195,196, 210-211

See also Plane-table triangulation,
Resection, and Three-point
method.

use ofrulerof. ... 194

Page
Altitude for photographic mapping, deter-

mining and maintenance of 397
Aneroid barometer, care of. . 218
construction of _........ 215
elevation differences by 216
elevations direct by 217
fieldofuseof . 214
plate showing 194
reading of 218
scale relations of’ 215
tests for. 215-216
use of 206, 211, 212, 216-219
use of ““Tycos” type of 217-218
weather effect on 218-219
Angles, deflection, method of reading____ 100-101
deflection, computation of 112
horizontal, micrometer measurement of 57,
62,210
reading and recording of— 62-64
tabulation of ... - 66
vertical.  See Vertical angles.
Annual reports. See Reports.
Annual summary of field work, preparation
of 276
Appropriation acts, 1889-1927 1-4
Approval of topographic maps and drawings,
Changesafter 317,322
instructions for. 313,316,
317, 335, 336, 338, 340, 344-345, 354
Aqueducts, inking of 287
mapping of........... 234
Areas covered by aerial-mappyg cameras,
table showing. 399
Assemblyoffield sheets, procedure in 272-273,
283,347, 352

See also Transferring and Pasting.
Assistants, field, employment of 10
Authorization for topographic work 1
Authorship, control, marginal credit for 307,320
topographic, marginal credit for 227,
228, 306, 323, 344, 349

use of diagram for 227,306-307,323
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accidents with 18-19
care of —.....ccocueninieicics 18
maintenance-cost record of ... 18
private, travel in............ 19
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State laws concerning.......... cccccooeevveveieceeee. 17-18
storage of..... 18
supplies for. . 17,18
tags for........... 17,18

Axis, optical, direction of..............cccooiiiiinnn 386

Azimuth, computation of 67-69

observations for, making and recording of _ 64-65

on Polaris, 64,101-105
on the Sun 105-110
Azimuth marks, establishment of ... 95
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B Page Burkland alidade. See Alidade. Page
Business and residence blocks. See Blocks.
Baggage, personal, containers for............ccocoee. 1
Baldwin solar chart, description of . .. 219 C
instructions for use of _ 215-225 Camera, multiple-lens, assembling of aerial
orientation by ..., 2232225 photographs taken with............ 406-416
plate showing 218 multiple-lens, description of..... .....ccccece.. 380-384
Banks, river, inking of . 292 field of view of........... 381
river, mapping of_ 243 plates showing 382
Barometer. See Aneroid barometer. scales obtainable with__ 399
Base, aerial photographic. See Aerial photo- single-lens, assembling of aerial photo-
graphic base. graphs taken with 403-409
Beads, glass, use of ... 281 description of 379-380
Beaman stadia arc, plate showing_ 194 plate showing 382
USE OF oo 207-210 where advantageous. ........cccc..... 399
See also Stadia traverse. tiltof’ 392-394
Bench marks, construction of 94-95,120-121 tri-lens, disuseof 381
level, description of 125-126 Camp administration, rules for 14-17
distribution and locating of 119 Canals an_d locks, inking of 287
establishing of, after level lineisrun. 121 mapping of - 233-234
in cultural revision, addition of 262-263 Cartography, section of, work on  general
inking of 290,301,331 R T e — — 339366
- — 7 B Celluloid transfers, use of 282
mapping of 240 Cemeteries, inking of 288
not found, reporting of. 241 mapping of-—— - 235
on Federal buildings Census reports, use of data from.. 179,237-238,326
painted Checking, cultural revision sheets, instruc-
plate showing 52 tions for 313
setting o 120-121 river survey maps, instructions for  353-354
stamping of. 122-123 topographic map, attention to questions
supplementary, placing of................. 123 raised in 311
traverse marks should be on suitable avoidance of duplication in 310-311
sites for......coommrreenns 96 definition of 273,310
tying new level lines tO.........ccocccooernnnn. 118 instructions for_ 273,310-313
vertical-angle, inking of.............. ccocooeernnne. 290 need for. 310
mapping of 240-241 printed form for 311-312
Bills, payment of 21 suggestions for ~ 312-313
Biological Survey, use of data from 178,327 use of term to replace the term “‘proof
Bird preserves, Federal, data for 327 reading” 273
Birdseye, C. II., preface by--- — v woodland sheet, instructionsfor 313
Blocks, business and residence, inking of 285  Chief topographic engineer, annual report to
business and residence, mapping of 231 director, preparationof 277
house, inking dfi............. 285 approval of annual engraving docket by 321
mapping of 231 approval of quadrangle names by 304
Board of Surveys and Maps, reference to_ 178, monthly report to director, preparationof 277
280, 360,362 submission of map comment to___........... 318
Border corrections, preparation and inking Churches, inking of- 285
of.. 302-303,324,341,342 mapping of 232
purpose o 178,302 City boundaries, incorporated lists for 179,326
See also Map borders. Civil boundaries. See Boundaries.
Boundaries, civil, inking of  288,325-326,327-328  Cliffs, contouring of. 251-252
civil, legal status of 236,325-326 inking of------- 295-296
mapping of..... 95, 236,325-326 Closures, leveling, correction of discrepancies
monuments on, inking of.................... 288 127-128
mapping of........... 95,237 traverses__ 115
surveys of, National, State, park, forest, Coast and Geodetic Survey, field use of charts
178 of. 242
See also Counties and States. OfficeuseofchartSof.......... .ocerioniceiieens 291
Breakwaters, inking of ... 287-288 use of data from 163,166,167-170,
mapping of.. 235 178, 204-205, 242, 291, 299, 320, 361, 362
Br-eed an_d H_osmer, reference to. 204 Coast Guard stations. See Life-saving
Bridges, inking of 286 .
mapping of 232233 stations.
Bubbles, setting of......... ... 54.91,191 Coke ovens, inking of. 288
Buildings, in general, inking of..........c.cccocee 285 mapping of _ 236
in general, mapping of. 231 Collimation, alidade adjustment for................ 194
Bumstead projection plate, plate showing. 178  Colorscreens, use of .. 383-384
use of. — 167,175-176 Colors, standard, use o 165,
Bureau of Reclamation, use of data from. 178 279-280, 281, 284, 291, 294
Bureau of Soils, use of data from. 178 water, mixing of.. ... . 279,281
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'Compass, box, adjustment of 195 Convergence of meridians, computation of 112
box, plate showing 194 latitude and scale-plotting limits of  176-177
use of ..ot . 196,197,205-206 neat lines of. 177
Compensation for injuries, right to. 11 Cooperation, with other branches and bu-
Compilation. See Map compilation. TEaAUS...c.ciuiriurerennns 27,29-30
Computers, suggestions to.... 86-87 with States, benefits of _ 30-31,34
Contouring, by different persons, comparisons division of expense in 31
between.... 252253 enactments by States to provide for. 32-34
by different persons, inking of 298 funds expended in 36
depressions in, inking of................... 287,296,297 methods of Federal Survey to govern. 31
mapping of 234,251,252 must be requested by State 32
distances from which done o 249 States that have taken partin___ 30,35
expression in, examples of differences in__ 252- Cooperative headings, arrangement of, for
253 new maps. 305
inking differences in 298 arrangement of, for reprints 343-344
in form lines, field use of 249 Corps of Engineers, United States Army, use
methods of, from radial rods 247 of data from 178, 328
from station - 247-248  Corrections, topographic map, file of 340,342
from traverse lines_ 246-247 topographic map, requirements for 341,342
in general 248-254 Cost, record of . 22
physiographic aid in 254  Counties, boundaries of, inking of. 288, 326
railroad grades in _250-251 boundaries of, mapping of .. 236,326
skeleton outlines used in.... . 248 subdivisions of, inking of ... 288,326
special field features of 250-252 mapping of. 237
topographic expression in 252-254,298 policy in showing 237
two intervals in, inking of 297,306 State listsof _ 237-238,326
mapping of 246  ““Crabbing” ofaerial photographs, limit of-_ 400
varying steep slopes, inking of 295 Credit, authorship, marginal statements
mapping of...... 250 for 306,307
Contour interval, marginal statement of 306, outside data, instructions for. 307, 344
323,350  Cross wires, adjustment of .
relation of, to scale............... 165 mounting of 54-55,91-92,192,193
Standardsizesof- 165 See also Stadia wires.
Contour lines, advantages of .. 164 Crosses, location, inking of 290

alinement in, inking of 298

mapping of 253
definition of 164-165,254
disagreeing with elevation, license in___ 253, 297
drafting of, in ink 277-278, 280,294-295

in pencil 249-250
emphasizing of, in ink 294

in pencil. 250
engraved figures on, position of ... 331-332
style of 333

hand figures on, inking of  296-297,331-332
under-water, inking of 291,306
Control, authorship of, marginal credit for 307
checking and inspection of- 312,316
culturea djacent to, plotting of 241,290

examination of, on topographic maps, in-

structions for 273,319-320

need of. 319
scope of 320
factor of, in map accuracy..........cccceeeeeenene 181

for photographicmapping, two types of 394-395
horizontal, plotting of------- 177-178,182,241,290

use of 177-178,180,181,195-196, 240-241,
262-263, 269,290, 301, 312, 319-320,350
inking of. See Inking, of cultural fea-
tures.
need for and amount of 47-48
of maps, methods of obtaining.... 47-48,89
requisition for data for... 177
vertical, distribution of. 118-119

use of 177,180,181,195-196,200, 240-241,
262-263,269, 290,301, 312, 316,310-320
Conventional signs. See Standard symbols.

Cultural features, definition of 229
inking of------mnmmemmmeeeeeeee 284-290
Tistof’ 229
mapping of... . 229-242
See also particular features.

Cultural revision. See Rovision, of topo-

graphic maps.

Cuts and fills, contouring of...........ccccoocviiiiiinnns 251
inking of 287
mapping ofi.......ccovvnnnniiniiieeen 234

D
D unit of multiple-lens camera, attachment
and mechanism of 383

Dams, inking of. 287
mapping of ... 234

Dam-site maps, cross sections for ................. 352
inking of.... 351-353
lettering of. . 352-353
surveys for 269-270
See also River-survey maps and River

surveys.

Date, of printing 308,349

of survey, afid features mapped, policy
regarding............... 186
marginal statement of 227,307,349
Datum, horizontal, joining lines for differ-

ences in 228,307,342
horizontal, marginal statements of 228,
269, 306, 307,319, 323, 350

North American, reference to 307,323, 343
use of..... 48
vertical, statements of............... 269,306,319,350
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Page Page
Declination, magnetic, determination of... 199,320  Editing, topographic map, list of detailsof 322
magnetic, marginal diagram of 308 topograpic map, plate changes after 322
readings for 110 questions raised in. 321-322
Deficiency appropriations 4 322-334
Depressions, artificial, inking of .. 287 work sheet for 322-323
artificial, mapping of 234 United States map, instructions for___ 358-359
contours showing, engraving of... .. 329 Edition and reprint dates, marginal state-
inking of 287, 296 ment of’ 308
mapping of.......ccceveeenene 251 Editions, map, sizes ofi...........cooiiiiiiis 339
Detail and generalization, definition of  183-184 Electric railroads.  See Railroads.
inspection of 316 Elevations, determinations of. See Control,
relation of, to map accuracy 183-184 Plane-table traverse, Plane-table
to map expression_ 181, triangulation, and Vertical angles.
183-184,252-253,274, 278,298,316 field tracings of, required 241-242
Displacement chart, plate showing.. ... 390 figures for, engraved positions of 331

Distances, computation of 82-83
ground measurements of... 205,207,210,211-212

map measurements of 200
stadia measurements of, limits of 207
Ditches, arroyos, etc., contouring of 251
inking of 287
mapping of 233
Division Engineer, approval of map draw-
ings by 317
designation of engraving priority by 321
field reports to 229
inspection reports to 314-315
letters of instruction from. 165-166
marginal use of name of 306
recommendation regarding contour inter-
val to 245-246
report on border joining to 227-228

report on need for revision readjustment
to 262

Dockets. See Editing and Engraving.
Docks, inking ofe-----------reemeeev 287-288
mappingof 235

Drainage, contour control afforded by lines

[7 S 245,247,248,253
field classification of. 244
ofiice classification of- 292
See also Streams.

Drainage features, definition of 242
inking of 291-294
Tistof 242
mapping of.-.......e. 242-245
See also particular features.

Drawbridges. See Bridges.

Dumps, mine, inking of-----------cmmommcmmeeeeee 287
mine, mapping of 234

E
Editing, cultural revision, instructions
for 335-336
illustrations for reports, scope of 357
index circular. See Index circulars.
reprint, instructions for 341-345
river survey map, instructions for  354-355
State map, instructions for 357-358
topographic map, approval of, and trans-
mission for engraving 335
character of _ 273-274,320-322
dockets for... . 321,335
engraving instructions of 334
filing of notes of 334
Instructionsfor 273-274,320-335
letters of inquiry needed in............ 334,344

selection of, for engraving . 331
painted marks for 121-122
useful 123-124

descriptions of 125-126

inking of figures for..........cccccccceeeeeeee.. 290,316

mapping of 241

Employment of temporary assistants, rules
for 10
Ending field season, reminders for.. 271-272,274-275
Ending office season, reminders for 179
Engraving, copy needed for, character of 189
190, 277-278
docket for, preparation of 321,335
International map of the world, specifica-
tions for 360
legibility of reproduction by 189
topographic map, authority for- -- 321,335

process of 274,336,337

proof reading of 274,337-339

transmission for 336-337

Entertainment of visitors, caution on 17
Entrance to the topographic branch, method
Ofiii - 8
Erasures, method of making o 282
Errors in mapping, causes of 185-186

Exposure for photographic mapping, length of 396
Express shipments, field to office, forwarding

Of i, 271-272

E
Federal buildings, bench marks on............ 120
Ferries, inking of. 286
mapping of........ccceceeene 233
Field instructions, sundry 228-229

Field party, personnel of.
Field reports. See Reports.

Field sheets and material, filing of 179,274-275
Field and camp administration, rules for------- 10-17

reports required on 19-20
Field of view of multiple-lens camera, width

of 381

Figures, bench-mark, hand style of-------------- 290

bench-mark, position of............ccccceeuee 331

contour, position of 331-332

elevation, position of...... 331

engraved, position of.........ccivvnicnnn 331

selection of. 331

style of 333

hand, style of 290,333

section number, style of 305-
Filing, field sheets and material--- 179,274-275-
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Filing, map material received from the field, Incorporated places, use of census lists of 179,326
jacket list of 275 Index circulars, State, character of 355
Fills, mapping of.--—------ ---- 234 State, editing of 355-356
Film for aerial mapping, development of 400 preparation of reprint copy of_.
kind used 383,396 printing of........ccooooiinci 355
Windingof 383 See also Progress book.
Flying for making aerial photographs, re- Indian Office. See Office of Indian Affairs.
quirements for 395-397 Indian reservations, boundaries, inking, map-
Foot traverse, adjustment of 212-214 ping, and maps of 178,236, 288,327
use of. - 212 Information tracing, data to be shown on___ 228
Fords, inking of S )87  Injuries, compensationfor  11-12
mapping of 233  Ink, nonwaterproof black, restricted use of 281
Forest fires, putting out or reporting 26 red, use of ... 235,279, 287,288,289,345
Forest Service, use of data from. 178,327 specifications for 279
Found land corners.  See Public-land corners. Inking, acquaintance with field instructions
Furnaces, inkingof 288 needed for.. e 277
Mapping of-------ee--mmememmmeeeemeev 235 adjustments necessaryprehmmary to_ 212-
G 214,272
assembling necessary preliminary to____ 272
Game preserves, Federal, data for 327 character of < 277278
Generalization. See Detail and generaliza- colors used in 279-280
tion. consultation with section ofinspection and
General Land Office, description of public- editing in___ 278
land surveys by 368,376 erasure Of............... 282
use of data from 178, field, authorlty necessary for_ 229
179,180, 238, 239, 269, 289, 327, 343,361, 368-376 general instructions for 190,
See also Public-land lines and Public-land 273,277-282, 284-298, 301-302,345-353
surveys. legibility of 190
General maps, definition of ... 359 of certain maps twice, need for 278-279
work of section of cartography on 359 of contours. See Contour lines and Con-
See also International map of the world, touring.
Map compilation, Shaded relief of cultural features, instructions for__ 284-290
maps, State maps, and United of drainage features, instructions for 291
States maps. of map features, sequence of 280, 294-295
Geodetic coordinates, computation of ~ 83-85 of overedge topography, instructions for 280
Geographic Board, United States, decisions of relief features, instructions for 294-298
. 326,342 of river survey maps. See River-survey

226, 326-327, 328
See General maps.

United States, functions of
Geographic maps.

Geologic branch, special prints for------- 339-340,341
Glaciers, inking of- 294
mapping of........cccevevennnn TS 245
Grid. See Rectangular grid.
Ground elevations, marking of............cccoeveen 124
H
Hachures, inking of- 297
use of 234,251,252,297
Heliotroping, outfit for - 53
Highway surveys, use of, as transit-traverse
lines TN 97
Horizontal control. See Control.
Horizontal datum, joining lines for differences
i 307
Houses, blocks of, mapping o 231

inking of........coo v 285
mapping of- 231
See also Blocks and Buildings.

Hydrographic Office, Navy, use of data from. 178

I

Identification, of field sheets, data for.............. 228
of topographic features, tests for 182-183
Illustrations, topographic editing of------ 357

Image, photographic, determination of posi-

387-388

Image displacement, correction of,------------- 390-394
chart for. 390

tion and size of---------------

maps.
precautions before beginning------------------ 280
standard symbols used in 280-281,316
plates showing 282
suggestions for.. 281-282
Inspection, questions raised by, atten-
tion to 315
river survey map, instructions for 354
Submissionofmapsfor.......... 313
topographic map, definition of 314
instructionsfor. . 273,313-316
need of......... .. 314-315
scopeof’ 315-316

See also Checking and Editing.
Inspection and editing, section of, consulta-
tion with 278
Instructions, field, letter of...... 165
Instruments, adjustment of 56-60,
90-93,137-140,193-195

care of.. 54-56,128-130,191-193
cleaning of. 192
minor repairs of. - 130
packing and shipping of...........cccccoeee.. 55-56, 193
protection of -— 193
Tequisitionsfor.... 42-45
topographic mapping, descnptlons of.. 196-197
Platesshowing - 178,194
See also particular instruments.
Insurance, field, association for------------------——- 10-11
Interest of employees in landsormines pro-
hibited.......ccccooornininc 27
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Page Page
Intermittent streams.  See Streams. Level, care of......cccccovccivennnaee . 128-129,137-140
International map ofthe world, character of.. 359 circular, adjustment for 194

compilation of. - 360 plumbing, use and care of. 133

projection for... 360 146-149

reproduction of 360 care of......... 149-150

See also General maps. length of sights with---------eeeeeumnn 146
Interval. See Contour interval. 165 striding, adjustment for 194
Islands, inking of —......cciien. - 292 Level bench marks. See Bench marks and

mapping ofi.......... 243-244 Control.

J Level circuits, computation and adjustment
of. 155-160
Jetties, inking of.......ccccooovvuennnne . 287-288 | el lines, location of 119

mapping of 235 tying of, to established bench marks_ 118

Johnson tripod.  See Tripods. Leveling, first order or precise, limits of error
L in 130

first-order or precise, running and adjust-
Lakes, intermittent and dry, inking of., 292 MENt O 155,156
intermittent and dry, mapping of—. 245 grades of work in. 130-131
natural and artificial, inking of. 292 instruments used in, plate showing..........c...c........
mapping of.—--------eeooeoee 243 marks for, plate showing 52

Lambert projection.  See Projections. second-order, character, accuracy, and
Land classification, mapping of data for... 258-261 procedure of.. . 151-152,156
sheets for, office preparation of 310 limits of error in.. 130-131
transmission of.............ccceee. - - 319 purpose of 150-151

Land corners.  See Public-land corner: recording of notes and descriptions
Land grants. See Public-land lines. in 152-154
Land lines. See Public-land lines. third-order, adjustment of 156-160
Land Office. See General Land Office. limits of eiror in . 130-131,142

Landowner, permission of, for setting a bench with prism level and yard rods, one-

mark 120 wire method of observation
Land-survey corners, locating of- 96 in 145-146

See also Public-land corners. persaumd supplies for--------m-mmmeev

Latitude and longitude of traverse stations, recording of notes in.............. ...143-146
computation of 114-115 three-wire method of observation

Latitude and longitude scale, plate showing. 178 in 142-145
use of’ 178 with wye level and target rod, adjust-

See also Scales. ment and care of instruments
Latitudes and departures, computation of _ 113-114 in r. 137-140
Least-square adjustment---------------------zmmeeeeee 71-78 causes of error in 137
Leave of absence, request for--------------x - 21 length of sightsin__ 132-133
Legibility in mapping, general statement re- marking of turning points

garding 188 in 133-134, 150

reproduction and, relation between-------- 189, measurement of distancesin . 133

277-278 personnel and supplies for---- 131

standards for------ - 188-191, 278 reading of target rod in__ ............. 132
Lenses, photographic, back focus o - 387 recording of notes in.........ccooceo.e. 134-136

photographic, focal length and arrange- See also Control.

ment of 381-382  Leveling rod, plate showing. 128

equivalent focal length of.. 387 129-130,133

Lettering, engraved, position of- == 329 Levelman, responsibility of 117,128-130

332-333  Life-saving stations, mapping of..... 235
general instructions for.................. 273, 304-308, Lighthouses, inking of 288
329, 332-333, 334, 348-351, 352-353, 365-366 mapping of 235

hand, instructions for...... ... e . 304-305, Location and mineral monuments, inking of. 289

350-351, 353,365-366 mapping of 240

position of 305,329, 365-366  Location crosses, inking of 290

— 304,351,353,365-366

style of.....

marginal, instructions for-------- - 305-308,
348-350, 352-353
plates showing-------------------- 282

on oversheet or on original, choice of-

punctuation omitted from - 304,329
submission for 273,304
Letters of inquiry, occasions for................ 334,344
Levees, inking of............... 287
mapping of. 234

Locks, canal. See Canals and locks.

M

Magazine section of multiple-lens camera,
mechanism and attachment of. 382-383
Magnetic declination. See Declination.

Map borders, extension of, into unmapped

areas. ..... 227
field instructions on. 227-228
horizontal datums of............ccccoiis 228
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Page Page
Map borders, joining of, preliminary office Mines and quarries, inking of......._. ——-. 288

preparation for................ 178 mapping of 235
joining of, to previous work 227-228 Mining maps, special scale, symbols for......... 235
office instructions on 302-303,324,342 Mississippi River Commission, use of data
See also Border corrections. from 178

Map compilation, collection ofdata for............ccceunee. 363 Monthlyreports. See Reports.
control for ... 363-364  Monuments, boundary, inking of . 288
definition of’ _362-363 boundary, mapping of----------—- - 237
inking and lettering of.... 365-366 location and mineral, inking of----------------- 289
instructions for 362-366 mapping of-----------m--- 240
reduction, adjustment, and transferring See also Boundaries.

Ot- 364-365 Mosaics, aerial photographic, construction
reproduction of 366 and value of _ 417-419
selection of scale and projectionfor------------------- 363 N
See also General maps.

Map information office, use of filesof 178  Names, authority for _226,326-327,328
Mapping, data from other surveys for-------178-179 field oversheets for------ 226
of cultural features. See Cultural features, Geographic Board’s function in--------------- 226,
of drainage features. See Drainage fea- 326-327, 328

tures. list of features to be shown by-------- 226-227, 325
ofrelief features. See Relief features, marginal, to be added to name tracing----- 227
on aerial photographic base. See Aerial new, procedure regarding--------------- 226,326-327

photographic base.
standard scales used in, list and distri-
bution of 161-162,165
topographic, control for......... . == 195-196

control for. See also Control.

funds expended for........c. o 36

instruments used in 196-197
See also Instruments.

methods used in 195-205

See also Plane-table traverse.
compilation of, from aerial photo-

graphs, choice of method 402-403
compilation of, from aerial photographs,

Maps,

radial-line method.................... 409-416
from aerial photographs, sample of . 402
section-line method...................... 406-409
straight-line method 403-406
control of, for aerial photographs.... .. 47448,
89,394-395
See also Control.
uses of. 28-29
Marginal lettering. See Lettering.
Marks, for transit-traverse lines, material
and sites for.........cce.. 94-96
reference, establishing of 95,121

Marsh, fresh and salt, no distinction between. 242

in general, inking o 291
mapping of..... . 242
submerged, inking of ... 291
mapping of.... 242
wooded, inking of. 291
mapping of--- 243
Methods, topographic. See Mapping, topo-
graphic.
Micrometer eyepiece, use Of........... cocveevercinene 210
Micrometer theodolite, adjustment of...........57-58
plate showing............... 52
Military information, collection of 5,6
Military reservations, boundaries, inking,

mapping, and maps of. 178,236,288,328
Millionth-scale map of the world. See Inter-
national map of the world.
Mine dumps, inking of................... TSN 287
mapping of........... 234
Mineral monuments,

and

quadrangle. See Quadrangles.
See also Lettering.
National forests, boundaries, inking, mapping,
and maps of 178, 236, 288,327
National monuments, inking,
mapping, and maps of............ 178,
236, 288, 327
National parks, boundaries, inking, mapping,
and maps of 178,236, 288,327
National Park Service, use of data from. 178,327,344
Neatness, legibility through--------- -----ceev coeeee 191
NorthAmericandatum. SeeDatum.

boundaries,

Notes, leveling, method ofkeeping------------ 134-136,
143-146
theodolite readings 62-63

transit traverse, method of keeping: 110-111

Notes and records, making and forwarding of. 124-

125

Notes and notebooks, use of...................... 200,209,216

O
Oblique photographs, definition of. .......... 390
Office of Indian Affairs, use of data from............ 178
Office reports. See Reports.

Office season, reminders at end of A 179
Office work, on topographic maps, miscella-

neous procedure in------------------ 274-277

summary ofroutine procedure in 272-274

See also Cultural features, Drainage fea-
tures, Inking, Relief features, and
other particular headings.
Omissions in mapping, causes Of..........cccoceeuee 185-186
Optics, photographic, need for knowledge of 385-386
Organization, office and field. .. 7-9
Orientation, Baldwin solar chart method of. 219-225

compass use in.. 197,205
process of 196-197,199,202,202-205
Useofalidaderulerin................ 194

See also Plane-table triangulation.
Orthometric correction, formula for finding. 155-156
Outside data, map credit for 307,344
Overedge topography, inking of---- 280
mapping of 206,227
Oversheets, separation of data on. 228
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P Page Page
Power-transmission lines, inking of............. 287
Packing and ihipping, instructions for_ 193 mapping of 234
Pasting, attachingthe patch in. - 8 reference to chief hydraulic engineer for
preparing a patch for 283 approval................. 328
Peeling mounted paper, method of 283 Preface......... - v
Peg method, test and adjustment of levels Preserves. See Bird preserves and Game
by 140-141,146-149 preserves.
Penciling, field, legibility of---------- 190,230,249-250 Press, information to 8
grades of pencils to be used in— 249 Progress book, field mapping, description of. 275
Pens, drafting and right line, use of- 281 inspection and editing, description of . 276
Perennial streams. See Streams. Projections, Albers, use of 362
Personnel, classification of 7-8 construction of— 166-177,198,363
field-party 166 Bumstead plaﬁor, plate showing 178
Photographic base, aerial. See Aerial photo- use of i —— 175-176
graphic base and Aerial photo- Coastand Geodetic Survey method. 167-170
graphs. Geological Survey method--......... - 170-175
Photography, development of, in map con- convergence of meridians in---------------- 176-177
struction....... ............ 379 figures for, inking of 305
acrial. See Aecrial photography. form and lines for, plate showing partof _ 282
Physiography, contouring aid from------------- 254 Lambert, use of - 360-361
Piers, inkingof 287-288 lines representing, inking of 280
mapping of.... . 235 marginal statement regarding—. . 307
Pipe lines, water and oil, inking of— 287 nature and kinds of 162-164
water and oil, mapping of.. 234 plotting horizontal control on 177-178
Plane, image, situation of— 386 polyconic,advantagesandlimitationsof  163-164
object, situation of.............. 386 construction of 163-164
Plane-table, boards for, sizes of. 197,211 modified form of, use of. 360-361
description and use of 196-197 use of— 163,167,170,175
paper used on 166,198,206 rectangular grid on................... 298-301
metal mounts for, use of 198 Promotions, basis of 8
use of celluloid for_: 206 Proofreading, of engraved maps, instructions
plate showing 194 for 274,337-339,359
rods and tripods used with, plates show- of field sheets. See Checking.
NG 194 property, abandonment of 14
types of ... 197 certificate of users of 20
See also Alidade and Instruments. loss of 14
Plane-table traverse, adjustment of  212-214,273 private, entry on____ . — 28
general methods of 205-206 purchase, care, and storage of12-14,16,18
instructions for 205-214 requisitions for 16,36-45
showing closures in 206 return of 14
See also Foot traverse, Stadia traverse, transfer or sale of 14
Tape traverse, and Wheel trav- Prospects, mineral, inking and mapping of 235
erse. Protection of field sheets 198-199, 228
Plane-table triangulation, Bessel’'s method, Public, relations to 27-28
reference to 204 Ppublic-land corners, inking of 289
choice of stations for 199 obtaining preliminary -data fo -
control of aerial photographs by 395 search for 239, 268-269
definition of . 197 Public-land lines, adjustment of......... 239, 376-378
instructions for 197-205 inking of. 289,346, 352
intersected points, stations at................ 201 mapping of 238,239, 268-269
notes for 200 new, addition to reprints of. 343
preparation for 198 obtaining preliminary data for 179
projection for 162-164; 166-176,198 plats disagreeing with topography, mar-
plotting of points on___| v 177-178 ginal note for 239, 307-308
resection, location by....... 201-202 use of oversheet tracing for 239
signals for.. v 199 public-land surveys, meander lines of  372-373
station work of . 197,199,200 outline of plan and practices of 368-376
suggestions for. 200 principal meridians and base lines of 369
three-point method, location by. 202-205 section and township corner markings of  373-
tracing-paper solution, location b; o205 376
transfer or further use of. 198 SectionlineSofs oo 371-372
Planes, focal, situation of _. 386 standard parallels and guide meridians
Plotting. See Control and Scales. o B 369-370
Points, nodal, situation and properties of _ 386-387 table of latitudinal closing distances of 371
principal, on focal planes, situation of._ 381,386 township exteriors of......... coooo...... 370-371
Polyconic projection. See Projections. township units of 368
Post-route maps, use of 179,180, 324,326 See also General Land Office.
Posts, concrete, making and setting of... 94-95,121 Publications, classes of ... 8
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Page Page

Q Resection, plane-table location by.......... 201-202

Quadrangles, names for, authority for __ 275-276, ReservolFs,mkmgof 287,292
303-304 mapping of....... 234

names for, final selection of 303
letters for changes in 304
provisional designation of 303

nature of 161

partly mapped, explanatory note for _ 333-334

Quadripods, triangulation, construction of __ 51-52

Quarries, inking of 288
mapping of- 235

R
Railroads, contouring cuts and fills on 251
crossings of, inking of 286
mapping of 232
curve and tangent, alinement of 232

grades and contour crossings on, table of 251

1 inking of __. 282, 285-286, 324-325
mapping of 206,232,250-251
plane-table traverses of... 206
station buildings on, inking o 286

mapping of 232
traversing of 206,232
valuation surveys of, use of alinement

maps of 179
Range rod, plate showing 91
Rations, lists of 15-16
Reciprocal angles. See Vertical angles.
Recording cone, description of 380
Records, field, care of 20-21
Rectangular grid, definition of 298
plotting of, by whom 299
instructions for 299-301
map-corner distances for
United States zone system of .
use of ...
zone for, marginal
Red ink, use of ...
Reference marks o
Relief features, inking of*
mapping of 245-255
See also Contouring, Contour lines, and
particular features.
Relief maps. See Shaded relief maps.
Repairs. See Instruments.
Reports, annual, chief topographic engineer
to director, preparation of 277
annual, of section ofinspection and edit-
ing to editor of texts 277
monthly, of chief topographic engineer to
director—.......... [ ]
field, submission of . 19-20, 229, 272
office, submission of. 19,274,277
Reprints, distinction from new editions_ 340
topographic map, correction files for 340
editing for...... s 341-345
See also Editin,
general features of-- . 340-341
procedure in . .. 274,340-345
reference of, to geologic branch 341
stock lists for-------- ---eune comeeeeene 341
Reproduction, advance sheets by photo-
lithography, transmission and
proofreading . 317
336,337

engraving process of-
topographic map, plate showing part of . 282
See also Engraving.

Responsibility of levelman 117,128-130
Revision, resurveys, and new surveys, differ-

ences between 262
topographic map, aerial photographic,
methods of.......... oo, SR 264-266
cultural, field work of ............. 262-264
inking of 301-302
definition of.... 262

field work of 262-266
inking of..... 301-302
Officepreparationfor-- .. 179-180
road classification for. . 264,302
woodland outlines for 264
River banks, inking of............. 292
mapping of-.......cccceee. 243
River-survey maps, checking of ... 353-354
editing of ... 354-355
inking of......... ...... _345-353
dam-site maps o 351-353
field sheets of. 345-346,352
inspection of . 354
key map for. 348,354
Ietteringfor- 348-351,352-353
plan sheets of . 347,353-354
plotting mileage on _ 346,347
profile sheets of . . 348,354
reproductionof 345,351
size of published sheets of ............... 346
See also Dam-site maps and River sur-
veys.
River surveys, control for...........ccooovviinnns 269
field work of.......... ... 266-271
in regular mapping, description of 267
land lines in 268-269
Teservoiranddamsiteson. 269
special, description of...... 266
topography in.... 267-269
written reports of. 270

See also Dam-site maps and River-sur-
vey maps.
Road classification, editing of printing copy

for. 339

mapping of..........n 256-257
revision copy for. 264
tracings of, office preparation of 309
transmission of.................. . 319

Roads, field penciling of 230
good and poor motor, definition of _ 229-230
inkingof ¢ 282, 284-285
mapping of . 229-230
230

public and private, definition of...

revision of classification of 264
Rock cairns, construction of 51
Rod, level. See Level rod.

range. See Range rod.

stadia. See Stadia rod.

yard. See Yard rod.

Rope, braided, plate showing 194

braided, traverse use of. 197
Rubber cement, use of . . 283
Rural-delivery maps, field use of....................... 179

S
Sand, inking e —SF— 292
mapping of. 255
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Page Page
Scales, bar, on map margins, kinds of  f 306, State officials, relations tO........cccevvvervrereennns 27
323, 349,350, 353 States, boundaries of, inking of 288,325-326
choice of, for photographic mapping.__ 399-400 . 325-326-
latitude and longitude, plate showing. 178 MAaPPINg Of ..o 236,325-326-
use of 178 monuments on 237,288
metal plotting, projection use of, by See also Boundaries.
Coast and Geodetic Survey 170 cooperation by T
plotting, plate showing 178 maps of, character of. 357,360-361
use Of it e 196,206 compilation of. . 361
relation of, to contour intervals................. 165 editing of. 357-358-
standard map, list and distribution of. 161-162 Projectionsfor..........cccoovicivcnns 360,361
Schoolhouses, inking of.............coiiis 285 parks and reservations of, data for 328
232 Stationery, requisitions for. ..36-42
Section numbers, inking of 289,305 Stations, centering of signals over o 52:
19-20 reduction to center 66-67
Shaded relief maps, description of 366-368 unoccupied, adjusting lines t 82'
Steamboat routes, inking of. 287

published and in preparation 367
section of, work by .. 366-368
Shore lines, aerial photographs showing, cor-

rection of..........oiiiiii 255

in general, inking of............... 291
island, inking of 292
mapping of. 243
291-292

river, inking of

243
tidal, inking of. 291
mapping o . 242

Shutter for aerial camera, kind preferred. 397

Slope, method of using tape on.............. 98

Smelters, inking of. 288
mapping of................ 235

Solar chart. See Baldwin solar chart.

Speed in mapping, advance planning for 187
cooperative effort effecting 187
diligence needed for. 188
efficient methods effectin, 186
experience effecting. .......... 187
Standardsfor 186-188

Spherical excess, computationof. 70-71

Springs, inking of............... 294
mapping of. 245

Stadia arc, Beaman, use of . 207-210

Stadia distances, substitution of, for tape-line
measures 100

Stadia rod, description of.... 197
plates showing 91,194
Stadia traverse, Anderson and Johnson
tables for, use of.......cccoco o 207
elevations by 207
instructions for....... 207-210
instruments used in 210-211
use of stadia arc in. 207-210
See also Alidade and Plane-table traverse.
Stadia wires, collimation part of adjustment
for... 194
interceptfor..........ocee.. 197,211
mounting of o 192,193
Stamping of bench marks.. . 122-123
Standards for field work, accuracy factor
in. 181-186
legibility factor in...........cccccooeviiiiiniinnns 188-191
speed factor in . 186-188
Standards of micrometer theodolite, adjust-
ment of 56-57
Standard symbols, Geological Survey use
of. - 280-281
misuse of.. ... L ..... 316

plates showing . 282

mapping of.............. 233

Stereoscopes, types and uses of. 384-385-
Stock, pasturing of................. 1&-17
rations for 15.
Stock lists, routine use Of......ccccceet v 341
See also Reprints.
Storage of property, rules for... 12-14,16,18
Streams, contour control afforded by 244
disappearing, inking of....... ... 293-294
mapping of. 245-
double-lined, inking of 293
mappingof.. 242
intermittent, inking of 293
mapping of. 244
perennial, inking of 292-293
mapping of. 244
photographic mapping of--------------ncmeemeee 396
See also Drainage.
Streets, city, inking of.............. 284-285

Striding level, adjustment of........................... 56

Strip mosaic, production of 403-405
Submerged contours, inking of. . 291, 306
Subsistence, rules for 15
Summits, elevations of..........cccocooiveineiiiieies 123
Suspension mechanism for camera, features
[ 3 AR 384
Symbols. See Standard symbols.
T
Tangent screw, care in use Ofi......coovviviicnene 207
Tangents, data for plotting.............ccc..... 101
Tanks. See Wells.
Tape, ‘‘breaking” of, on slopes.. 98
linen. See Rope.
testing of....... 98-99
Tape men, duties of 97-98
Tape traverse, adjustment of.... 212
use of-- 211-212
Taping, causes 99-100
Target rod, reading Of.........cccooviiiviniinicninens 132
Telescopic alidade. See Alidade.
Temperature, effect of changes on steel tape. 99
record Ofi...... o 100
Temple Act to provide for greater progress.. 4
Theodolite, micrometer, adjustment of  56-59
59-60,92-93

transit, adjustment of-
Three-point method, plane-table locations
by... 202-205

Tidal shore lin

See Shore lines.
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Page Page

Tilt of camera, effect of. e eae-.. 392394 Triangulation, observing in, time f>x .. 60
limitof L. 392-393 observing tower and signals for, plate

Tint, flat blue, use of........... - ... 294,328 showing. 52

Topographic authorship. See Authorship. outfit for_---------- 53-54

Topographic branch ofthe Geological Survey, secondary points for, importance of-------- 50

Organizationof - 7-8 stations for, consent of owner to establish. 50

Topographic expression. See Contouring. marking ofl.... ... 50-51

Topographic maps, approval for printing of 340 selection of 49

definition of............ccoee 161 signals on 51

features shown on. - 164 Triangulation, plane-table. See Plane-table

reproduction of, plate showing 282 triangulation.

sizes of editions of—— i 339 Triangulation plot, making and use of- - 64

standards for field work of making 181-191 Triangulation points, culture adjacent to,

See also Checking, Control, Editing, mapping of 241
Engraving, Inking, Inspection, inking of 289-290,320
Projections, Reproduction, Re- mappingof . 240
prints, and Revision. Tripods, plane-table, plates sh()wmé, 194

Towers, observing, construction of.. 52 plane-table, types of..

Township and range numbers, inking of 289,308 triangulation, construction of....

Township diagram, margmal use of .. 308 Trunk lines, for leveling, running o

Trails, inking of. ... ) 287 for transit traverse, accuracy required in_ 112
mapping of 233 Tunnels, inking of........... 287

Tramways,inkingof-- 286 mapping pf 234
mapping of ... 232 Turning points, markin&, of 133-134,150

Transferring, celluloid method o
tracing method of

Transformer, construction of 384
plate showing - 382

Transit traverse, accuracy required in---------- 96-97
computing of azimuth for. .- 101,112-113
apparatus used in, plate showing----------- 90
Computationsfor-- 112-116
control of aerial photographs by---------- 394-395
detection of errors in-- 115-116

field record to be made-

highway surveys may be substituted for— 97
location of line of-------------cmmemmeeen 93-94
marks for, plate showing------------- 52
method of observing and recording------100-112
methods of field work . .- 97-100
supplies for------------------ Oa
Transit-traverse lines, additional points on.__ 95
adjustment of closures on------------------------ 115
marking of —— 94-96
Transit-traverse stations, culture adjacent to,
mapping of--------------- 241
inking of 289-290,320
mapping of 240
Transmission lines. See Power-transmission
lines.
Travel, authorization for..............cccoovevineenenens 9
Traverse. See Foot traverse, Plane-table
traverse, Stadia traverse, Tape
traverse, Transit traverse, and
Wheel traverse.
Triangles, tabulation of............... 69-70

Triangulation, amount of control required
for

computation of results of .

ﬁgures composed of triangles used in.

makmg of field record in..

marks for, plate showing-
observing in, method of. 60-61
preparation for.. 60

12
u
Under-water contours, inking of------------------- 291
United States maps, character of........ .ccccoooeueene 358
Compilingof. 361-362
editing of—. ... 358-359
present series of. - 361
projections for... . cee. 362
proposed series of ... 362

Useful elevations. See Elevations.
Vv

Vernier, adjustable, use of-

effect of tangent screw on reading of- 207
Vernier transit, plate showing 91
Vernier transit-theodolite, plate showing 52
Vertical angles, bench marks based on. See

Bench marks.
plane-table traverse elevations by means

of . 196,207
reading of.. -. 200,207
reciprocal use of......ccoceet e, 200,240-241

station elevations by means of 200
See also Vernier.

Vertical control. See Control.

Vertical photographs, correction of displace-

ments in 390-394
definition of----- ------ooe 390
Viaducts. See Bridges.
Visitors to camp, entertainment of.......... 17
Vouchers, rules for.................... 22-26
w
War Department, special mapping for..........ccceeeeee 5-7
Watch, regulation of................. 110
‘Water colors, mixing of............. 281
‘Water surfaces, elevations of, to be dated—— 124

Weighting of observations.
Wells, oil and gas, inking of.
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Page
Wells, oil and gas, mapping oL.............ccco....... 235  Woodland, outlines of, reprinting of...............

Wells and water tanks, inking of.................... 294
mapping o 245
W'harves, inking of. . 287-288
mapping of.. ' ... - 235
‘Wheel traverse, distances by .............. 211
Wilson, Herbert M., reference to. 204,254
- 192

‘Woodland, definition of........... .cccccooivieieeieen. 2.56
outlines of, field sheets of o 256
mapping of......... o 25.5-256

O

Page
344

tracings of, checking and approval of. 309,317

office preparation of 308-309
submission of 308
transmission and filing of................ 319

See also Land classification.

Y

Yard rod, graduation ofi.........cccccccc.. 142
plate showing 128
testing and care of................ - 146
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