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PHOTOGRAMMETRY AND ITS APPLICATION TO HYDROGRAPHIC SURVEYING

BY
GUILLERMO MEDINA,

HYDROGRAPHIC OFFICE, U. S. NAVY.

(PAPER PRESENTED AT MEETING OF THE AMERICAN SOCIETY OF PHOTOGRAMMETRY,

JUNE 10, 1937)

SINCE THE FOUNDING OF THE AMERICAN SOCIETY OF PHOTOGRAMMETRY IN 1934,
THE HYDROGRAPHIC OFFICE OF THE UNITED STATES NAVY HAS TAKEN A DEEP INTEREST

IN THE WORK OF THE SOCIETY, NOT ONLY ON ACCOUNT OF ITS DESIRE TO FOMENT A BET

TER UNDERSTANDING OF THE MANY APPLICATIONS OF THIS SCIENCE, BUT ALSO BECAUSE

THE HYDROGRAPHIC OFFICE PIONEERED IN THIS COUNTRY IN THE APPLICAT'ON OF PHOTO

GRAMMETRICAL METHODS TO HYDROGRAPHIC SURVEYS.

UNTIL 1924, THE SURVEYS WHICH WERE CONDUCTED UNDER THE DIRECTION OF THIS

OFFICE HAD ALWAYS BEEN CARRIED OUT BY USE OF THE PLANE TABLE, TRANSIT, AND

SEXTANT METHODS FOR DELINEATING THE SHORE LINE AND ADJACENT TOPOGRAPHY. THIS

SYSTEM WAS SLOW AND INVOLVED MANY HARDSHIPS FOR THE PERSONNEL AS THE MAJORITY

OfT H E PRO J E C T S ARE CO N DU C TED I N V I R GIN T ERR ITO R Y WHER E LAN 0 I NGSARED IFF I CU L T

AND PERILOUS AND WHERE TRANSPORTATION OF SURVEYING AND CAMPING EQUIPMENT,

WATER, AND SUPPLIES IS A MAJOR PROBLEM.

AT THAT TIME, THE NAVY WAS CONDUCTING A HYDROGRAPHIC SURVEY OF THE ISLAND

OF CUBA. No BETTER FIELD FOR EXPERIMENTATION COULD HAVE BEEN FOUND, AS THE

THOUSANDS OF MANGROVE CAYS, OfFSHORE REEFS, AND THE INTRICATE SHORE LINE OF

THIS "PEARL OF THE ANTILLES" PRESENTEO ALL THE OBSTACLES THAT ONLY PHOTOGRAM

ME T RIC A L ME T H OD S CO U L D 0 V E R C OM E I N AN E C ON OM I CAL, E F F I C I E NT AND E XP E D I T IOU S

MANNER .'
IN 1924, THE NAVY ORDERED AN AERIAL UNIT TO CUBAN WATERS WHICH CARRIED

OUT ITS PHOTOGRAPHIC MISSION WITH SUCH ENCOURAGING RESULTS THAT SINCE THEN

AERIAL PHOTOGRAPHY HAS BECOME AN INTEGRAL PART OF ALL NAVAL HYDROGRAPHIC SUR

VEYS.

DURING THE PAST THIRTEEN YEARS, THE VALUE OF THE AIRPLANE AND AERIAL CAM

ERA, IN THEIR RELATION TO HYDROGRAPHIC SURVEYING, HAS BECOME INCREASINGLY AP

PARENT.

You WHO ARE F~MILIAR WITH THE PART THAT PHOTOGRAMMETRY IS PLAYING IN

CADASTRAL, GEOLOGIC, TOPOGRAPHIC AND ALL LAND UTJLIZATION SURVEYS MAY NOT FUL

LY VISUALIZE ITS USEFULN~SS TO THE HYDROGRAPHIC SURVEYOR.

PHOTOGRAMMETRY NOT ONLY AIDS IN THE ESTABLISHMENT OF THE SHORE LINE AND

ADJACENT TOPOGRAPHY BUT IT IS MATERIAL ASSISTANCE IN THE DEVELOPMENT OF HY

DROGRAPHY, IN THAT IT PERMITS THE CORRECT DELINEATION OF REEFS AND SHOAL AREAS

AND FREQUENTLY EXPOSES SUBMERGED DANGERS WHI CH THE CAMERA I S ABLE TO RECORD

UNDER FAVORABLE CONDITIONS OF LIGHT AND SEA.

IN ORDER TO GIVE A COMPLETE INTERPRETATION OF THE APPLICATION OF PHOTO-

GRAMMETRY TO MODERN HYDROGRAPHIC OPERATIONS, WE SHALL DESCRIBE IN DETAIL THE

METHODS AND PRACTICES OF THE HYDROGRAPHIC OFFICE IN CARRYING OUT ITS SURVEYS.

SINCE ITS ESTABLISHMENT BY ACT OF CONGRESS, IN THE YEAR 1830, THE HYDRO

GRAPHIC OFFICE HAS, AS PART OF ITS PROGRAM OF PREPARING, PUBLISHING AND FUR-

NISHING NAUTICAL CHARTS, SAILING DIRECTIONS, AND LIGHT LISTS FOR THE SAFE

NAVIGATION OF ALL THE SEAS BY THE VESSELS OF THE NAVY AND MERCHANT MARINE,

CONDUCTED EXTENSIVE HYDROGRAPHIC SURVEYS NOT ONLY IN THE AMERICAS, INCLUDING

THE ANTILLES, BUT ALSO IN THE ARCTIC OCEAN AND BERING SEA, SIBERIA, JAPAN,

CHINA, AND THROUGHOUT MANY OF TH£ ISLANDS AND GROUPS OF ISLANDS OF THE PACIFIC

OCEAN.
IN THE PAST FEW YEARS, THE MAJOR PART OF THE SURVEYING ACTIVITI ES OF THE

HYDROGRAPH I C OFF I CE HAS BEEN CENTERED I N THE APPROACHES TO THE PANAMA CANAL

WHICH, DUE TO ITS IMPORTANCE AS THE MAIN ARTERY IN INTEROCEANIC TRADE, NECES

SITATES MODERN SURVEYS FROM WHICH TO CONSTRUCT COMPLETE AND UP-TO-DATE NAVIGA

TIONAL CHARTS.

IN ALL THIS WORK, THE AIRPLANE AND AERIAL CAMERA HAVE .PLAYED A VERY IM-

PORTANT PART.
THE FOLLOWING PROCEDURE IS OUTLINED FOR THE PROSECUTION OF SURVEYS CON-

DUCTED BY THE HYDROGRAPHIC OFFICE.

AFTER AN AREA HAS BEEN ASSIGNED FOR DEVELOPMENT, A THOROUGH STUDY OF THE
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AERIAL PROJECT IS MADE TO DETERMINE WHICH TYPE OF CAMERA IS MOST SUITABLE FOR
THE WORK, AND THE MOST DESIRABLE SCALES FOR PHOTOGRAPHS OF THE GENERAL COAST

LINE, HARBORS, ANCHORAGES AND OTHER DETAILED DEVELOPMENTS. ALL AVAILABLE IN

FORMATION REGARDING WEATHER CONDITIONS IS CAREFULLY ANALYZED BY THE BUREAU OF

AERONAUTICS IN ORDER THAT THE WORK MAY BE EXPEDITED DURING THE PERIODS OF nEST

VISIBILITY. EXISTING CHARTS AND MAPS OF THE AREA UNDER CONSIDERATION ARE

STUDIED IN ORDER TO DETERMINE THE MOST SUITABLE BASE OF OPERATIONS, WHfCH, IN

THE MAJOR I TY OF CASES, MUST BE A PROTECTED ANCHORAGE A~ LAND I NG FIELDS ARE

USUALLY TOO DISTANT FOR CONSIDERATION OR ARE NON-EXISTENT.

AFTER THIS PRELIMINARY STUDY IS MADE, THE SPECIFICATIONS ARt PREPARED

WITH THE SAME GENERAL REQUIREMENTS AS THOSE FORMULATED BY THE AMERI.CAN SOCIETY

OF PHOTOGRAMMETRY, ALTHOUGH IN THE CASE OF THE HYDROURAPHIC OFFICE, THE FLY

I NG AND PHOTOGRAPHY COME UNDER THE JUR I SD I CT I ON OF THE BUREAU OF AERONAUT I CS

OF THE UNITED STATES NAVY.

EXCELLENT RESULTS HAVE BEEN OBTAINED THROUGH THE COOPERATION OF THE Bu-
REAU OF AERONAUTICS, THE NAVY FLIERS AND THEIR AERIAL PHOTOGRAPHERS. WITHOUT

THEIR KNOWLEDGE OF AERIAL PHOTOGRAPHY AND THE DESIRE OF THE CHIEF OF BUREAU

AND HIS STAFF TO KEEP ABREAST OF DEVELOPMENTS, NOT ONLY IN EQUIPMENT BUT ALSO

IN TECHNIQUE, OUR SUCCESS IN APPLYING PHOTOGRAMMETRY TO HYDROGRAPHIC SURVEYS

WOULD NOT BE AS FAR ADVANCED AS IT IS TODAY.

UPON COMPLETION OF THE AERIAL SURVEY, THE RESULTS ARE CHEOKED IN THE

FIELD TO INSURE AGAINST GAPS, LACK OF SUFFICIENT OVERLAP, CLOUDED AREAS, ETC.

AFTER WHICH THE DATA ARE THEN FORWARDED TO .THE HYDROGRAPHIC OFFICE, SECTION

OF NAVAL SURVEY~, WHERE PRELIMINARY SHEETS, RADIALLY OONTROLLED, ARE PREPARED

FOR A GENERAL STUDY OF THE AREA.

THERE ARE TWO QUESTIONS THAT MAY WELL BE ASKED: WHAT IS THIS GENERAL.

STUDY? AND WHAT BEARING HAS AERIAL PHOTOGRAPHY ON EXPEblTING THE HYDROGRAPHIC

WORK?

ANY SURVEY, IN ORDER TO BE ECONOMICAL, ACCURATE,

QUIRES A CAREFUL AND COMPLETE RECONNAISSANCE. WITHOUT

OF THE TERRA I N TO BE SURVEYED, ACQU I REO I N ADVANCE OF

PROJEOT CAN BE CARRIED DUT EFFIOIENTLY.

PRIOR TO THE USE OF THE AIRPLANE AND THE CAME.RA AS AN. INTEGRAL PART OF

MARINE SURVEYS, A GREAT DEAL OF TIME WAS CONSUMED OARRYING OUT A RECONNAIS..,.

SANCE. IT SHOULD BE REMEMBERED THAT, IN PRACTICALLY ALL THE PROJECTED SURVEY

AREAS, THE EXISTING OHARTS, IF ANY, ARE INADEQUATE IN H.YDROGRAPHY AND TOP'OG

RAPHY AND THAT SHOWN IS USUALLY IN ERROR. THl BEST TRANSPORTATION FOR RECON

NAISSANCE IS NECESSARILY SLOW AND NATURALLY MUST BE ACCOMPLISHED WITH CAUTION

IN UNCHARTED WATERS. THE ADVENT OF AERIAL PHOTOGRAPHS HAS SPEEDED UP THIS

PHASE OF THE SURVEY TO A POINT WHERE THE TIME NOW REQUIREO IS ALMOST NEGLIGI

BLE SINCE A COMPREHENSIVE PLAN CAN BE FORMULATED PRIOR TO ARRIVAL AT THE SUR

VEY AREA.

THE REF 0 R E , AS 0 U RAN S WE R TOT H E TWO QUE S T ION S "w HAT 1STHIS GENE R A L STU D Y

THAT IS CONDUCTED AFTER THE AERIAL PHOTOGRAPHIC FLIGHTS HAVE BEEN OOMPL·ETED

AND ITS BEARING ON THE SUCOESS OF MODERN HYDROGRAPHIO SURVEYING" WE WILL SAY:

THE PRELIMINARY PLOT AND ALL THE PHOTOGRAPHS ARE STUDIED AND SCRUTINIZED TO

DETERMINE LOGICAL AND ADEQUATE S.ITES FOR MAIN AND SECONDARY TRIANGULATION STA
TIONS AND FOR HYDROGRAPHIC SIGNALS. FROM A STEREOSCOPIC EXAMINATION OF THE

PHOTOGRAPHS, WE OAN DETERMINE BEFOREHAND THE TYPE AND HEIGHT OF SIGNALS RE

QUIRED. WITH SEA LEVEL FOR A DATUM, AND WITH THE FAOTORS OF FOCAL LENGTH AND

APPROXIMATE HEIGHT OF THE AIRPLANE AT THE INST.ANT OF EXPOSURE, CALCULATIONS

ARE MADE, PROVIDED TILT IS WITHIN THE LIMITS SPECIFIED, WHICH ARE ACOURATE

ENOUGH TO DETERMINE THE ELEVATIONS OF THOSE SITES TENTATIVELY SELEOTED AND

THEIR INTERVISIBILITY WITH OTHER STATIONS IN THE TRIANGULATION NET.

WE CAN DETERMINE LONG BEFORE THE EXPEDITION LEAVES ITS HOME PORT ALL THE

DIFFICULTIES THAT MAY BE EXPECTED WITH RESPECT TO LANDINGS ON EXPOSED SHORES

AND THE LOGICAL POINTS AT WHICH TO LAND EQUIPMENT AND PERSONNEL WITH A MINI-

MUM OF DANGER. WE CAN SELECT THE PROPER APPROAOH TO A HILL OR A SCARPED CLIFF

AND INSURE AGAINST WASTEFUL DELAYS. WE CAN PLOT THE COURSE THE BOATS SHOULD

FOLLOW THROUGH TORTUOUS AND DANGEROUS REEFS INSTEAD OF RELYING JUST ON LUCK
AND SEAMANSHIP.

THE TYPE OF



AIDING HIM IN PLANNING
F'ROM THE SCENE OF" AC-

OBSERVER OF'_THE AERI AL PHOTOGRAPHS THUS
OF" A. SURVEY WHILE THOUSANDS OF" MILES AWAY

P/IBLE TO THE
THE CONDUCT
TION.

So F" AR I N 0 UR 0 I S CUS S ION, WE HAVE NOT MEN T ION E:D THE INN UMER ABLEA 0 VAN
TAGES ~HAT THE HYDROGRAPHIC PARTIES CONDUCTING THE SOVNDING OPERATIONS WILL
RECEIVE BY HAVING THE RESULTS OF THE AERIAL SURVEY AVAILABLE TO THEM. WHEN A
NAVAL SURVEY EXPEDITION STARTS THE HYDROGRAPHIC WORK, THE BOAT OFFICER HAS
MORE'THAN A MERE PROJECT ION ON WH I CH THE SIGNALS HAVE BEEN PLOTTED. HE HAS,
BY THE APPLICATION OF PHOTOGRAMMETRY TO HYDROGRAPHIC SURVEYS, A SHEET ON WHICH
NOT ONLY THE SIGNALS, BUT THE SHORE LINE AND OFFSHORE REEFS AS WELL HAVE AL
READY BEEN DELINEATED. FULL ADVANTAGE CAN BE TAKEN OF ALL NATURAL OBJECTS AS
THE CAMERA HAS BROUGHT THEM TO THE ATTENT ION OF THE EN'G I NEER AND HE HAS MADE
A SPECIAL EFFORT TO ACCURATELY LOCATE THEIR POSITIONS.

D,SCREPANCIES ARE BROUGHT TO LIGHT AT A TIME WHEN THEY CAN BE INVESTI
GATED AND CORRECTED, INSTEAD OF WAITING fOR THE SMOOTH PLOTTING fAR AWAY FROM
THE SCENE OF' THE SURVEY, WHEN, NO MATTER WHAT I S DONE, A 0 I SCREPANCY BETWEEN'
THE HYDROGRAPHIC AND THE TOPOGRAPHIC SHEETS ALWAYS LEAVES A CERTAIN AMOUNT OF
DOUBT.

I T MAY ALSO BE ASKED: "How ARE THE AER I AL PHOTOGRAPHS CONTROLLED?" IN'
HYDROGRAPHIC SURVEYS, SIGNALS ARE SPACED AT CLOSE INTERVALS IN ORDER TO PER
MIT THE FIXING OF THE SHIP OR BOAT'S POSITION AT ALL TIMES, WHICH WHILE WITH
IN THE RANGE OF VISIBILITY OF SHORE SIGNALS IS DETERMINED BY OBSERVING SIMUL
TANEOUS ANGLES WITH SEXTANTS TO THREE OR MORE LOCATED STATIONS.

THEREFORE, AT INTERVALS OF FROM TWO TO THREE MILES ON TH,E OPEN COAST,
AND IN THE CASE OF HARBOR SURVEYS STILL CLOSER, SIGNALS ARE LOCATED AND SPOT
TED I N THE CORRESPOND I NG PHOTOGRAPHS. FOR SPOTT I NG THEM EITHER ADD I T I ONAL
PHOTOGRAPHS (VERTICAL OR OBLIQUE) ARE TAKEN AfTER THE SIGNALS HAVE BEEN BUILT,
OR THEY ARE LOCATED FROM ACTUAL MEASUREMENTS F'ROM IDENTIFIABLE OBJECTS, NEAR
THE STATION, ALREADY APPEARING ON THE PHOTOGRAPHS.

THE FACT THAT AERIAL PHOTOGRAPHS ARE AVAILABLE OF THE AREA BEING SURVEYED
DOES NOT MEAN THAT A'THOROUGH AND COMPREHENS I VE GROUND STUDY OF THE: COAsr LINE,
OUTLYING DANGERS, AND TOPOGRAPHY IS NOT REQUIRED.

HIGH ALTITUDE PHOTOGRAPHS, AND PARTICULARLY THE FIVE LENS TYPE, MAKE IT
ESSENT I AL THAT I N ORDER TO PROPERLY AND FULLY I NTERPRET THE CULTURE OF" THE
TERRAIN, AND INSURE THAT NO DANGERS HAVE BEEN MISSED, AN INTERCOMPARISON BE
TWEEN THE PHOTOGRAPHS AND THE GROUND BE MADE IN CONNECTION WITH THE DErERMINA
T I ON OF" THE HOR I ZONTAL AND VERT I CAL CONTROL. PROPER NOTAT IONS ARE" MADE ON
THE PHOTOGRAPHS AT THE TIME THIS PARTICULAR WORK IS CONDUCTED. CLIFFS, BLUFFS,
SANDY SHORES, CONSPICUOUS NATURAL OBJECTS, OUTLYING REEFS AND THEIR HEIGHTS
ABOVE THE DATUM, HEIGHTS OF ROCKS, HILLS~ ARE ALL fACTORS THAT ENTER INTO THE
CONSTRUCTION OF A HYDROGRAPHIC CHART AND ARE, THEREFORE, GIVEN fULL CONSiDERA
TION WHEN CONDUCTING THE GROUND STUDY.

OUR AERIAL SURVEYS ARE CONDUCTED EITHER WITH K-38 CAMERAS OF 8* OR 12
INCH FOCAL LENGTH OR WITH FAIRCHILD T-3A (FIVE LENS) CAMERAS OF APPROXIMATELY
6 I,NCH FOCAL LENGTH. ALL THESE CAMERAS ARE INSTRUMENTS OF PRECISION AND EACH
ONE POSSESSES CERTAIN ADVANTAGES OVER THE OTHERS WHICH ARE INFLUENCI,NG FACTORS
IN DECIDING THE TYPE TO BE USED FOR EAOH PARTIOULAR PROJECT.

IF THE FAOTOR OF DEFINITION IS THE CONTROLLING ONE, THE K-3B OAMERA WITH
A 12 INCH F'OCAL LENGTH WILL GIVE THE RESULTS DESIRED. FOR EXTENSIVE PROJEOTS,
AND SPEOIALLY WHER,E THE OOAST LINE IS TORTUOUS AND WHERE THERE ARE OF'F-LYING
ISLANDS OR REEF'S, THE T-3A CAMERA PERMITS GREATER AND BETTER OONTROLLED OOV
ERAGE IN A MINIMUM OF FLYING HOURS. THE RESULTING PHOTOGRAPHS ARE OF MATERIAL
AID IN SELECTIN~ THE MOST ADVANTAGEOUS 'L-OOATIO'NS F'OR THE INLAND TRIANGULATION

STATIONS.
THE MULTI PLE LENS OAMERA, ALTHOUGH REQU I RING REOT I f I CAT I ON OF WING PR I NTS

AND MOUNT I NG OF THE PHOTOGRAPHS, HAS ,PROVEN OF' MATER I AL A10 I N OUR WORK... How
EVER, WHEN THE AERIAL WORK OANNOT BE CONDUCTED WELL IN ADVANOE OF HYDROGRAPHIC
OPERATIONS, AND THERE IS URGENCY fOR THE SURVEY, SINGLE LENS PHOTOGRAPHY WILL
BE MORE EXPEDIEN.T AS THE PRINTS OAN BE MADE AVAILABLE WITHIN 24 HOURS OF THE
OOMPLETION OF THE ,LYING.

WE ARE NOT READY TO STATE, AS YET, WHIOH CAMERA WILL fULFILL ALL REQUIRE
MENTS F'OR AERIAL SURVE"YS IN OONNECTION WITH HYDROGRAPHIC OPERATIONS. ALTHOUGH

l .
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THE WIDE ANGLE LENS CAMERA SHOWS A GREAT DEAL OF PROMISE, NO COMPARISONS CAN

BE MADE AT TH 1ST I ME WITH OUR STANDARD EQU I PMENT UNT I L . A CAMERA OF THAT TYPE

HAS BEEN GIVEN RIGID TESTS IN THE TYPE OF WORK REQUIRED IN HYDROGRAPHIC SUR

VEYS.
WE MUST NOT OVERLOOK OBL I QUE PHOTOGRAPHY AND I TS MANY ADVANTAGES NOT ONLY

IN RECONNAISSANCE SURVEYS BUT .IN OBTAINING TOPOGRAPHIC DETAIL BEYOND THE LIM

ITS 0 F TH EVE R TIC ALP HOT 0 GRAP H S • THE MIL L E R MET HOD CAN AND S H 0 U LOB E G I V E N

WIDER USE.
GREAT PROGRESS IS BEING MADE IN BETTERING CAMERA EQUIPMENT, SO THE FUTURE

WILL DECIDE THE TYPE WHICH WILL EVENTUALLY BE ADOPTED FOR ALL HYDROGRAPHIC

WORK.
OUR ENTHUS I ASM, OUR ENDORSEMENT OF PHOTOGRAMMETR I CAL METHODS AS AN A I D

IN HYDROGRAPHIC SURVEYS ARE FULLY JUSTIFIED BY THE RESULTS WE HAVE OBTAINED

SO FAR. WE FEEL CONFIDENT THAT ANY CHARTING ORGANIZATION, NOT ALREADY UTILIZ

ING THE AIRPLANE AND THE CAMERA FOR THEIR HYDROGRAPHIC WORK, WILL FIND THAT

THE APPLICATION OF PHOTOGRAMMETRY TO THEIR SURVEYS WILL PERMITAMORE DETAILED

DELINEATION OF THE TOPOGRAPHIC FEATURES AND, IN ADDITION, EXPEDITE THE COMPLE

TION OF A PROJECT IN A MORE EFFICIENT AND ECONOMICAL MANNER.

APPLICATION OF PHOTOGRAMMETRY TO HYDROGRAPHIC CHARTS

BY

P. G. McCURDY,

HYDROGRAPHIC OFFICE, U. S. NAVY,

(PAPER PRESENTED AT MEETING OF THE AMERICAN SOCIETY OF PHOTOGRAMMETRY,

JUNE 10, 1937)

I WOULD LIKE TO FIRST POINT OUT THAT, IN THE COMp'lLATION OF TOPOGRAPHY

FOR HYDROGRAPH I C CHARTS, WE ARE PR I MAR I LY I NTERESTED I N THE CORRECT DEL I NEAT rON

OF THE SHORE LINE AND THE.EXACT POSITION OF ALL OUT-LYING ISLANDS AND ROCKS,

SUBMERGED OR OTHERWISE. OUR SECOND INTEREST, OF COURSE, IS IN THE AIDS TO

NAVIGATION SUCH AS CHURCH SPIRES, WATER TANKS, HIGH CHIMNEYS, LIGHTHOUSES,

PROMINENT PEAKS, AND ALL ~EATURES THAT WILL ASSIST THE NAVIGATOR IN DETERMIN

ING HIS POSITION. THESE FEATURES ARE USUALLY CUT IN AND ESTABLI.SHED BY THE

FIELD PARTY; THIRD, THE PLANIMETRIC DETAIL ADJACENT TO THE SHORE LINE.

OUR PHOTOGRAPHS ARE TAKEN AT SCALES RANGING FROM 1 :7,000TO 1 :30,000 WITH

A K-38 SINGLE LENS 7x9 CAMERA OR A FAIROHILD T-3A FIVE LENS OAMERA. As A

GENERAL RULE, SINGLE LENS PHOTOGRAPHS ARE TAKEN WHERE THERE I S TO BE A OLOSE

DEVELOPMENT OF THE HYDROGRAPHY, AND FIVE LENS PHOTOGRAPHS OF AREAS FOR GENERAL

DEVELOPMENT. THESE ARE TAKEN, WHENEVER POSSIBLE, IN ADVANCE OF THE SURVEY.

GETTING SUFFIOIENT GROUND OONTROL ACOURATELY SPOTTED ON THE PHOTOGRAPHS

BEOOMES QUITE A PROBLEM AT TIMES, AS MOST OF OUR SURVEYS ARE MADE· IN WHAT

MIGHT BE TERMED VIRGIN TERRITORY. THEREFORE, WE DO NOT HAVE THE NUMEROUS MAN

MADE FEATURES SUOH AS ROAD-INTERSEOTIONS, FENOE OORNERS, HOUSES~ BARNS, ETC.,

TO USE AS CONTROL POINTS EXCEPT ON RARE OOCASIONS. EVEN THOUGH WE ARE WORK-

I NG I N AREAS THAT HAVE SOME OR ·ALL THESE FEATURES, THEY GENERALLY LI E SO FAR

BACK FROM THE SHORE LINE THAT THE LIMITED PERSONNEL AND TIME DO NOT PERMIT

THEIR ACCURATE LOCATION. IT IS, THEREFORE, NECESSARY TO USE NATURAL FEATURES

AND THE SIGNALS ESTABLISHED BY THE FIELD PARTY. SUFFICIENT NATURAL FEATURES

ALONG THE SHORE LINE ARE SOMETIMES DIFFIOULT TO FIND, AND THE SPOTTING ON THE
PHOTOGRAPHS OF THE EXACT LOCATION OF THE SIGNALS IS, AT TIMES, EXTREMELY DIF

FIOULT.

THE HYDROGRAPHIC OFFICE DOES NOT BE.LIEVE IT PRACTICABLE TO LAY DOWN A

SPECIFIC RULE FOR SPOTTING THE SIGNALS ON THE PHOTOGRAPHS THAT WO~LD MEET ALL

CONDITIONS. IT IS LEFT TO THE DISCRETION OF THE SENIOR HYDROGRAPHIC ENGINEER

OF THE SURVEY EXPEDITION TO SEE THAT SUFFIOIENT INFORMATION IS OBTAINED TO AO

CURATELY TIE THE PHOTOGRAPHS TO THE GROUND CONTROL BEFORE LEAVING THE SURVEY

AREA. (FIGURE 1.)

A METHOD OF IDENTIFYING THESE SIGNALS, USED ON NAVAL SURVEYS WHERE CON-

DITIONS ptRMIT, THAT MIGHT BE OF INTEREST TO THE SOCIETY, IS THE USE OF LOW

ALTITUDE, NEARLY VERTICAL PHOTOGRAPHS OF ALL SIGNALS .. THIS NOT ONLY ASSURES

AN ACOURATE SPOTT I NG OF AT LEAST 75% OF ALL SIGNALS ON THE SMALL SCALE MAPP I NG


