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AERIAL PHOTOG RAPHIC SURVEYS IN SOUTHEASTERN 
ALASKA 

By R. H. S.utOt:NT and FRED H. MOFTIT 

INTRODUCTION 

Making maps from airplane photographs is a rclati\"ely new under­
taking which did not become pl'Ilcticable until the gl'cat advancl..'S in 
nil'plune construction and open.tion that owed their rapid develop­
ment to tho necessities of the World War. Airplane photographs 
anel maps mado !rom them were of inestimable value to the conduct 
of thC' war by both sides, and since the war they have become increas­
ingly important for lhe peace-time enterpri!leS of oJl countries. In 
the United States private interests have devoted much thought and 
spent large sums of money in tbe development of methods for adapt. 
iug airplane photogrllphs to map making. Different departments 
nnd bureaus of tbe Federal Go\'cnuuent also ha\'s not only boon 
engaged in investigations of the same kind but bIL\'e during tbe last 
few years photogrnphed for map making considerable areas in dif­
ferent parts of the United States. This work has received special 
attention from the engineers of the United St-ates Army, wbo ba.ve 
had a. leading part in the development of the method used in the 
surveys here to be described. 

The applicution of the underlying principles of the cameras 
employed in these sU1"veys to map making appears to ha.ve been made 
filost by un AuSirinn army engineer, Theodor Schiempflug, but the 
iden of ndtlpting the cameras for sun'eys in this country and the 
method of using the pictures obtained with them originated with 
Maj, J. "\V. Bagley, now of the Col'PS of E ngineers, U. S. Army, 
while he wns connected witb the United States Geological Survey, 
whem he bad already made extensive use of the panorumic camerlL 
in Alaskan topogl'nphic surveys} 

Mlljor Baglcy was commissioned in the Army just before the 
United States entered the W'orld War ana since then bas had the 
most prominent part in the development of the multiple-lens camera 
for mill> su rveys from aircraft. The ruultiple·le.ns camera is but 

• Blrl~l'. J. U' .• T~ Ute of lbe paDommle eamtra III ropo/l'rapblc ~"t7iDl; U. S. Ceol 
SUrft)' Bull. ~7. 1917. 
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144 MINERAL nESOTJRCES OF ALASKA, 1926 

ODe of a considerable number of cameras devised for this purpose, 
hut unlike most of the others it is regarded primarily as an instru­
ment which makes use of the principles of pi nne-table sUI'veying for 
constructing a map rather than an instnlment fOl' picturing the sur­
face of the earth. 

It was evident to those who had followed the progress of aerial 
photographic mapping nnd WCI"e most familiar with the surveys for 
topographic maps in Alaska, where the pnnonmic camera had al­
ready been employed for years nnd had been thoroughly tried out, 
that here was an opportunity to test tbis new method in regions 
where large areas are peculiarly adapted to its success and the com­
mon methods are difficult to apply because the country is remote and 
many parts of it are, at present, almost inaccessible. Topographic 
mapping in Alaska. has been carried on in a. systematic way by the 
Goological Survey for nearly 30 years, yet in that time less than half 
its vast area has been covered. The method employed in all these 
surveys is the pilUle· table method or the modification of it which in­
voh'es the use of the panoramic camera. This method is undoubtedly 
the best that was applicable, but the field work is slow in comparison 
with the aerophotographic method, it involves 0. great amount of 
physical labor expended in overcoming the natural obstacles to 
travel through the country and a consequent loss of time, and because 
of its re1ati\"e slowness it is unable to take as great advantage of 
f&vorable weather. On the other hand, the time required to photo. 
grapb the surface of the land is limited only by the speed of the 
plane in traversing the chosen lll"Caj the resulting photographs con­
tain an embarrassing amount of detail, so that it becomes necessary to 
choose what shall be usedj and most of the physical labor of climb­
ing and getting about is done by a machine. Both methods have ad­
vantages and disadvantages, but the outstanding ndvantage of the 
aerophotographic method is its speed in completing the field work. 

ORGANIZING THE EXPEDITION 

When it became evident that a small part of the Ilppropriation for 
the fiscal yenr 1924-25, applicuble to the making or topographic sur­
veys in Alaska 1 was available for aerial survey, a. senrch W!l$ made 
fOI" some arrangement by wbich the project could be carried out. 
The Geological Survey has no airplanes and could not undertake the 
work without the cooperation of some Government organization 
which has them. An approach was therefore made to the War De­
partment, the branch of the GO"ernment that was most experienced 
in making nirplane photographs for map sUrl"eys, but it was learned 
that this department, though willing to undertake the work, was 
ullable to do so unless the Geological Survey would contribute as its 
shure of the expense a sum grealer than was 8vailnhle. 
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Cooperation was ncxt sought from the ~~Il\-y Department. which 
undertook to photograph certain portions of southeastern Alaska. 
T he wide lowland arens of Ule Yltkon and Kuskokwim Valleys and 
other parls of lhe Territory bS\>1ng low relief doubtless oiler g'rcnter 
promise of successfuJ application of ilIe aerophotographic method in 
its prescnt de\fclopment than the areas of grent relief like southeast.. 
crn Alnska., yet it was plain that here aL<>() the photographs would 
have great "ulne for map making, notwithstanding the complications 
Ilrising from t.he rugged character of the land. Many reasons were 
involved in the choice of southeastern Alaska as the area in which 
to begin the work. First of aU, its numerous waterways make it 
easily accessible to the bouts of the Navy, which were to provide nc· 
commodations for the men and cure for the planes of the expedition. 
This in itselr was almost n deciding reason, because any other plan 
would have involved II mueh greater e.'(penditure of money. Again, 
this pnrt of Alas\m includes the most extensive nnd valuable of its 
forests, extensive mining and fishing interests, and a considerable 
pt"opo,·tion of the population. Furthermore, the work of the Coast 
nnd Geodetic Sun·ey in southeastel"ll Alaska furnishes much control 
for n9Selllbling the data contuined in the pictu res, and the need of 
maps of this ,·egion is immediate and great. 

The .Alaskan Aerial SUI·vey Ex}>edition was accordingly orgnnized 
by the Navy Department to cuny out the undertaking. Immediate 
charge of the expedition wns gi\'en to Lieut. Ben. B. Wyatt, of tbe 
BurellU of Aeronnutics. The executive officer was Lieut. 'Vallace 
U . Dillon, of the same bureau. Other officers were Lieut. E. F . 
BurkeU, personnel ofJiccrj Lieut. Richard Whitehead, photographic 
ofJicerj Lieut. E1ol'Y Carr, paymasterj and Lieut. Commander A. C. 
Smith. surgoon. The tende'· Gannet, with Lieut. ' V. R. Spear in 
command, WIlS detailed from tbe Bureau of Operations and was 
well equipped ( 0 1· the work, as her regular duty WitS service as 
tender· fOl" the nirphme ca rrier Langley. A barge 140 feet long and 
40 feet wide, housed ovm· and provided with a bulkhead fO"\\'nrd 
sufficiently strong to withstnnd Ilny seas she might meet, furnished 
additional rOOIll, espeeiully thnt requi red for the photographic opel'· 
nlions of the CX I)e(Jilion. 

The bnrge wus equipped nnd manned as a separate unit nnd could 
fUllction p,·operly in the absence of the Gannet. All the photo· 
gmphic operation!) were performed on her, and for tb is pUl'pose three 
rooms Wt'l"C provided as photographic laboralOl'ies. A small room was 
u&'d ro,' developing, fixing, and washi ng the fi lm; u somewhat hu'ger 
one for p,·inling and en lal'ging photographs; and a third room con· 
siderubly lnrh-er contllined II large dr'ying reel of the kind used for 
drying moving· picture film, T he rest of her space wus tllkeu up with 

are 
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a kitchen, dining room, office ror the clerical (orce, rooms for the 
commanding officer, other oftices, hospital, the petty officers' and 
en listed men's quarters, engine rellair shop. store room, and barber 
shop. On tbe after end WflS IL loft for elllTier pigeons. An electric 
lighting system wns instRlled to furnish light when the Gunnet ' ,V IlS 

separated from the ba rge. 
The total Navy personnel of the expedition, including the com­

missioned officers, warrllnt officers, and enlisted men, numbered 112, 
of whom 75 were connected with the Gann~t nnd 3i were with the 
aerial and photographic section, on tbe burge. In addition to these 
men of the Navy, a civilinn, Capt. C. W. Cnll, who WIlS familiar 
with the waters of southeastern Alaska, wos attached to the expedi­
tion as pilot during the entire season, R. H. Surg-cnt was designated 
rcpNlSentati"e of the Geological SUl'\'ey to aceompnny the expedition. 
Mr. Sargent was to act in an adv isory capacity only lind was c1il-eeted 
ruso to coopf.wate so fllr 8S pract icable with tbe other Government 
bureaus and with civi linns who bad an intel'Cst in the work. The 
choice of the specific areas to be flown r'Csted with him nnd also the 
preparation of the fiig-ht charts, which ga,'e the spacing and dil'i!C­
tion of the flights, He lacer inspected the developed film to make 
{:ettain tbat sufficient o\'erlap of pictures was being provided and 
that no areas were left uncovered by the pictures. Finally he 
rcceived the film nnd transmitted it to the Geological Survey in 
W ashington. 

Southcllstcl'll Alaska possesses 110 landing fields for airplanes, and 
the construction of such fie lds wouJc1 have required time and a large 
additional expcnse, so that airplanes able to lund on the water were 
pru.cticnlly 8. necessity for carrying out tbe project. The original 
plnns contemplated the nse of four Loening amphibian plnoes. This 
t.ype of plane was chosen because it is not only able to take off and 
make lnndings in the wuter but, being provided witIt landing gear 
In addition to its bonttike fuselnge, it can be opc.rnted. on land wbere 
fields are na.ilable or it can readily be drawn up 011 shore when not 
in usc or when overhauling is ncceSSllI·y. This ability to be drawn 
out of the water easily is of grent advantage in time of stOL'lll or 
heavy winds, when the difficulty of holding a plane safely on a rough 
sea. is great, and hns an additional advantage in pre\tenting the plane 
from becoming watel'-logged and thus adding to its weight. Unfor­
tunately, one of the planes was wrecked on the way from San Diego 
to Seattle, and its pilot, Lieutenant Dillon, nnd the chic~ petty 
officers, Uessrs. Peterson and Volz, wc.re injul'c.<i. Because of this 
accident only three planes were available for the lmdertaking. Two 
of them were fitted up for photographic work by pl'O,riding them 
with the proper mountings for holding the cameras and by cutting 
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a. small obr-ef\'jllion hatch in the bottom of the fuselage, whieh could 
be opened after the plane left the water, The third plane was 
equipped with I'adio apparatus and was reserved for use in emer· 
gene)" 

The cameras for map work included three tri·lens cameras of the 
typo known to Army engineers as T-l. This is a compound ClimerlL 
takiug- three pictures at tbe snme instant and possesses the s(]\'llntage 
of being able to include n larger area of land surface at a. given nlti· 
tude of flight than nny other camera, used in this country for making 
land sur\'eys. This lld"antage was the main reason for its choice-. 
The other camera equipment included two single--iens mappinp- ... nm· 
eras of the Fairchild type, a moving·pichlre camera, and othe r cam· 
eras for general work. Goth t.ypes of mnpping cnmeras are mounted 
in gimbal I'i n!!S within the plane when surveys are made and have 
their lenses directed through nn opening in the bottom of the fuse· 
luge, Although ull the cUlllems we l'c \lJ::cd at times, only thoc:c of the 
T -1 type wel'e employed in taking the pictures which w{'re ele· 
sired by the (leo l o~ical Survey, The Fain,hild mopping camerllS 
were m;(!cl f Ol' taking oblique, pictures o\'er the side of Ihe airplane 
fuseln~, . 

The organization of the Aln~knn Aerial Survey Expedition WIl"I 

completed nt San Diej!o, Cnlif., and niter picking up the bnrg-e nt 
Bremerton Xn\')' Yard, ncar Seattle, on June 5, 1926. the Gannet 
with the bar:re in tow "fliled from Seattle for .\Jnska. The planes 
]pft Senttle one (hI~' Inter nnel joined the ship nt Alert BIl~·. B, C .. 
to be refueled nnd W1l1pplied. before pl'O<"eeding to Ketchikan, wht'r6 
they arrh"ed on the afternoon of June 9, The Gannet with the bnr~e 
reached Kt'tchiknn on the afternoon of June 10, The e:q)(~dition re, 
mained in J(etehiknn from June 10 to Augu!rt 9, It then proceeded 
northward. <:toppin~ at Wrangell on the nij!ht of Au~u!'t: 9 and at 
Petersh1ll'g .\.uj!u<:t 10 and tl, and arrived at Juneau on Ih., after· 
noon of AU~"l1st 12. It remnined nt .Junenu 1Intil September 10. 
wben both ship nnd plnne .. left for the homeward jOllllle~', Two 
days were lipent by the Ga1lnet at Ketchik:lIl, but the planes left ono 
day elll'1ipl' to tak(' nchnntage of fll\'OJ'able fll'ing wenther, The 
Oan'll('t fll'l'il"ed flt the Br(>merlon Navy Yonl on September 10. when 
MI'. Sal'gent left the expedit ion ond returned to Washington. 

COOPERATION 

AJt.houp-h the primn,'y plII'»Obe of mul.:ing aerial photo~'Taphs of 
sOlllh(>llJ::tern Ala"ko WOl'! to furni!':h the Geologirol SlUn')' with dntn. 
for the bll~is of future topographic slirveys nnd the oonstruetion of 
maps of the re~:don. it was bclie\"ed that ihe photogrnph~ would be 
of \'nlue to other bureaus whicb lllld interests in .\.1l1skll. nnd it was 
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felt that the cooperation of nil should be inyited Rnd cr('ty oppor· 
!unity offered to any branch of the GOl'ernmenl to profit by the re­
sults. Accordingly the Director of the Geological Sur\'cy addressed 
communications to tho chiefs of the following bureaus. informing 
them of the project which was to be nndcl'tllken and ilwitillA' their 
cooperation: Const and Geodetic Survey, Forest Ser\'icc, Intel', 
national Boundary Commission, General Land Office. Bureau of 
Fif;llcries, Buteau of Public Ronds. Federal Power Commission. Bu­
reau of LighlhouSClI. Coast GUllro, and Board of Road Commis­
sioners of Alnskll. .\..11 these bureaus WCI'e interested in the project, 
and nil coopernted during the senson to the ertent of their oppor­
tunities. In particular the bureaus that operote boats in sou theastern 
Alaska. instnlcted the officers to render such sen'ice as they could. 
In ihis way 27 boats of various sizes, 7 of them as large as the 
Gannet, were under instl'uctions to cooperate with the expedition in 
carrying out its work. 

The Bureau of Lighthouses tendered the usc of its dock at Ketch­
ikan and the privilege of ita machine and carpenter shops, storage 
fo:paC<', and the use of It. room for wireless apparatus. The Coast 
Guard on sc"ernl occasions pntrolJed the waters of Clarence Strait 
and Rehm Canal when the planes were making long flights from 
Ketchikan. The Forest Service offered boats and tbe nse of auto· 
mobiles. Like assistance waS given by other bureaus.' 

The cooperation of private companies nnd individunl~ was no less 
ready and helpful than that of the Government bureaus. The Cit­
izens Light., Power & 'Vator Co. of Ketchikan connected the Gannet 
find bnrge with its IUnins and supplied, free of charge, nil the water 
used by the expedition while it was stationed there. MI'. Archie W, 
Shiels, general manager of the racifie American Fisheries, offered the 
use of lhe connery buildin!,"S belonging to his company at Gambier 
nay and Hoonah Bay, without charge, as quartcrs for the expedition. 
],fl'. Emile GnstonI:,'llay, business manager of the Gastineau :Mining 
Co., tendered tIle lise of the dock and unused buildings of his company 
nt Thane, nenr Juneau, without charge. These privileges were en­
joyed from August 12 to September 10 and included use of the dock, 
II lllrge and well·equipped mnchine shop nnd carpenter shop, housing 
facilities for the plune, the bui ldi ng that sel'ved IlS a radio tmnsmit. 
ting nnd "eceiving stntion, a Inrge nmuse.ment hall which was kept 
open for the men, a dancing floor which was enjoyccl on approprinte 
occasions., and adC£luate housing for those oRicers and fllmiJies who 
desired to avail themseh'cs of the privilege, In addition to this, 
wate" WDS supplied from the compnny's water mains during the entire 
stay, and light was furnished from the power house. of the company 
free of charge on such occasions as the expedition was unable to 
supply its own light 

,I 
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FIELD OPEHATIONS 

The first requirements for snn-eying an extensive area by airplane 
photography arc a sY1>tcmatic plan for taking the photographs and 
the choice of an appropriate height fOl' firing. The height of flying 
depends in part on the relief of the country to be photogl'aphcd and 
the height of the clouds. if any nre present, but is limited by the 
ability of the plune to reach and 8y economically at the desired alti­
tude. The altitude adopted for the work in southeastern AJaska 
was 10,000 feet, although the detail of the photographs would hll.ve 
been amply sufficient and a greater area. could hltl"c been covere<l 
with the same number of pictures if it bad been practicable to fly at 
a higher altitude. This altitude gave the resulting photographs Il 

scale of approximately 1: 20,000, which is much grcater than thc pub· 
lication scale of the mapfl thaL are to be made from them. 

The othcl' requirement wus met by preparing a series of flight 
charts on which wel'e plotted lines representing the COUl'ses to be 
flown. The lurger islands wcre designuted by letters of the alphabet 
as nn us.c:istunce in mnrkin~ the film and flown as units, nnd the 
courses to be followed were laid out so that their beginning and end­
ing, as ncarly as por.."ible. were perpelldiculal' to the shore lin~ that 
wel'(' latel' to 00 used for controlling the maps, (See pI. 4.) Aspacing 
of SIAl miles pro\'idcd a proper overlap of the pictures in adjoining 
flights. Coast and Geodetic Survey charts were used as ba-;('s fol' 
the flight charts and had marked on them not only the courses to be 
followed in making the photographs but also the courses betwccn the 
home station and the areas where the photogmphic flights were made 
and points that were the most ad"antageous places for landing if a. 
plnne were forced down. When a plane left the beach the time of its 
return was computed, and it was arranged that if it did not return 
within 30 minutes of the computed time the emergency plane was to 
go in search of it, following the pre\'lously laid out COUI'Se of the 
photographic plane and searching pOl'ticulal'1y in the designnted 
landing spots. If the plane was found to be in trouble the cmer· 
gency plane was to rcport by radio to the Gannet, whjch \VIIS rcudy 
at ull times to leave the dock at fi moment's notice. FOI·tllnatcly no 
occasion arose fOI' the Uiie of thli>e emergency measures. Copies of 
the HighL charts were kept on the OanMt, on the barge, and on the 
beach whel'e the planes were lunded, and other copies containing 
plans fOl' only the immediate work were taken into the ail' by the 
navigator and the pilot of tbe photographic phLlles. 

The crew of each of the photographic planes comprised a naviga· 
tor, It pilot, nnd It photographer. It was the business of the pilot 
to fly his plane on the given coul."se, as nearly as possible Ilt Ii con-

6]01 °-29--2 
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stant altitude. llnd keep it on an e.en keel while the na \-igator gave 
him the information which enabled him to do this. SignAls were 
lrnnsmitted from the navigator to the pilot by small elect ric lights 
and by reins of cord attached to each side of the pi lot's flying suit, 
giving the menns fol' dirccting him to make right and left t ums. 
When the plnne was "crabbing n or drifting sidewise, owing to 
h(>8',), side winds, it. WIIS the lHll'ip-stor's duty to iofon)) the photog­
rapher. who then turned his camera in its gimbals so IlS to orient the 
long dimension of the pholographs at right angles to the direction 
of flight. The photographer!s whole time WIlS devoted to keepi ng 
his camera level and in propel' orientation, to making the exposures 
at the proper time, (lnd to winding off the film_ Exposures were not 
mlLde automatically but by pressure on a shuttel- relense_ 

Proper spacing of consecutive pictures wus obtained by giving 
equal intervrus of time between exposures when conditions were 
favorn.ble or by choosing the propel- moment for expoSlire by observ­
ing the images of objects on the ground on it ground-glass grid in 
the bottom of the fuseluge when conditions for the fir:;t method were 
less (8.\'orable_ The proportion of o\-erlap of one picture on another 
was 60 per cent in the dir('Ction of flighl and 25 per cent in the other 
direction-that iso the o\'ednp of the pictures of olle f1iA'ht o,-er those 
of the adjacent parallel mghts on both sides-and grent care was 
exercised to see thnl this overlnp was Illnintained nt nil times, so as to 
give the topographers who weloc e\'enhllllly to compile the map A. 

lurge number of points comlllon to ndjacent pictures nnd to provide 
insumnce against the loss of a picture in the series_ The T-l type of 
rumers requires roll film, which is provided in lengths of about 400 
feet wound on metal spool!;_ An emulsion of slIpcrsensitivity is 
.... oaled on the ceUuloid base of the film, and before exposure the rolls 
Aloe kept at a low tempentture in order that the sensitivity may not 
be lost. For the same I'ea.<;an they are used RS soon as is practicable 
aiWr they are received from the factory_ The film was de"eloped 
immediately after locturn from the fJi!!ht. so as to discover ally failure 
or the cameras to function properly und to be able to compare strips 
mnde in adjoinjng flights, fo r it was necessary to make !:lure thnt good 
negatives Wel-e obtained tlnd that the negntives o"CI"iuppec1 flS has 
been described _ wilh no arens between flights remaining uncovered_ 

FLYING CONDITIONS 

The weather is or th(' greatest importance in aerophotographic 
mapping and determines the time when the planes may take the nil' 
and when the camerns mny be ol>C.loated with success. Southeastern 
.\In .... ka is a reg-ion of heavy precipitation and tl Inrf!e proportion of 
r:li'"!y 01- cloudy days, At eN'tain seasons, particularly in eady full, 
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fogs are SO prevalent liS to interfere seriously with navigation . and 
vessels sometimes put out to sea around Vancouver Island ruther 
than attempt the inside passage. Consequently it was l'C<:ognized 
from the beginning that photogrupbic work in the air in this region 
would be impos. .. ible on many days and that full advHntage must be 
taken of all the favorable weather, Dense clouds and rain were 
manifestl" I1nfn\'ornble to the work, but it was found that when the 
clouds we';.e high enough lind not too dense the illumination was suf­
ficiently great and the light \'alues were sufficiently uni.form to per­
mit work, although the clouds might cover the sky completely, Scat­
tered drifting c10llCls at higb altitudes often intedered as seriousl}' liS 

n complete cloud blnnket, (or the heavy shadows cast by them con­
trast strongly with n bdghtly illuminated sunlit landscape and de­
stroy the detnils of the objects to be photob'raphed, Such clouds at 
low altitudes float below the plane and cut off the view entil'ely, 

As had been IInticipnted, there was much time when photogrllphy 
was im possible because of rain 01' heavy clouds, It was obStwved 
that after such weathel' bud prevailed for some time a. sudden chnnge 
was likely to take place and the unfa\'omble condition would be fol­
lowed by 8. day or more of fine weather with a cloudless sky, ACter 
one rain four perfect days came in succession, und owing to the fa('t 
thllt there was no smoke in the air and the dust had been practically 
nil washed out the conditions were ideal for photogl'8phic work, 
~pecia] effort was made to forecnst flying and photographic condi. 
tions, Meteorologic obsel'\'ations were kept, and tbe reports of the 
several weather-recording stations throughout Alaska. were recei'f'oo 
by radio and recorded and charted on a forecast chart, In addition 
soundint.,' balloons were sent up twice daily; at approximately 9 
o'clock Ilnd 1 o'clock, and their speed and direction were obsen'oo 
and recorded to assist in asccltaining the condition of the Upper air 
currents, The possibilily that the bad weather in one placo was II. 

local condition and that better weather might be found at some othel' 
place nntul'8lly suggested itse\( at times of enforced delay, and to 
test out this suggestion the as .. istnnce of the Government wil-eless 
station at Kctclliklln was obtained, The chief of the southeastcl'll 
Alaskn section req uel>ted each one of the Government stations in 
southeastern Alasku to send 11 .'ceo,'d each llloming of the weather 
conditions, condition of the !':ky. type of clouds, if any. IlJld direction 
lind speed of the wind, In addition to the assistance of the Govern­
ment stations, sevel'lll pl'j\'nte individuals wel'e asked for this same 
cooperation, which tbey gave willingly. In this way the Kcronaulicul 
officcr of the expedition l'COei\'ed reports from 22 southeastern Alaska 
~t8tions. in llddition to his own cllreful obseryatiolL" and the weath('1' 
leports fOl'w81'dcd to the Wahhillf,rtoll Weather Bureau Mnd intel" 

are 
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cepted and delh-ered to him. An nnaiysi" DC th{'.';(>: repor ts showed 
lhnt when conditions WCI'C unfavorable for {lyin!! in the \' icinity of 
Ketchikan no othe l' place in southeastern Alaska nlfOl'ded better COIl­
ditions except at ti mes the upper part of Lynn Canal from H flinCf> 
northward. Aftel' to days of such recOI'ds it WflS ob"iollS that 0. 

l'lHulge of station wos unlikt'\y to pr(wc advnntngeotls, and the mattel' 
WIlS not considpred 1l1rihl'l". ,"Vhen the season's work was ended it 
was found that only zlbout 15 days out of 00 had been favorable for 
airplane suncys with the T-l type of camera, Illthough there were 
muny more days that could be classed as fair nnd were favorab le for 
milking aerial photographs for other p\lrpo~. 

In the beginning some difficulty WaS experienced with the CAm(>ra. 
shuttel'S: which aL limes fu nctioned pedecUy in the hlboralory or 
even in tile planes wh ile on the ground but fai led to open when high 
in the nil'. This difllcnlty however, was IUI'gely m'crcome after the 
fil'SL few flights by making some sli~hL changes in the shutter meehnn­
j~lll, and in the Intel' part of the senson it ,VIlS uhno:<L Ilb-;ent. 

RESULTS OF THE FIELD WOnK 

Th£> season's field work when completed WII.S l'Cp~ented only by 
de"eloped rolls of film from whieh prints were to be mllde in the 
office, Each of these rolls consisted of seve rnl pieces, the film having 
been cut to facilituje the dc,'cloping, Each roll contai lled 011 the 
ovcrage about 160 sets of three ncgatives, or "' total.of 540 ncgll.ti\·cs 
to the rolL The total number of negatives from whi ch p rints wcrc 
to 00 made was npPl'Oximatcly 17.280. The arca covered by these 
negatives is about 10.000 square miles Rnd includes A ilu'ge part of 
!'Ou theastern Ala8kA~peci ficA lIy the islands of Revillngigedo, .Ann­
elte, Gravina, and Duke, Cleveland Peninsula and Cbickamin River) 
the islands of Wrangell, Woronkofski, Etoiin, Zarembo, Long. Dall, 
SikkwBll, Prince of Wnles, Tuxekan, IIeeeta, Kosciusko, Mitkof, 
Kuprennof, Kuiu~ and Admiralty, nnd Lindenberg Peninsula. The 
choice of area$! to be flown was based primarily upon their economic 
importance to the wOI'k of the Goological SUI'vey Ilnd other bUl'enus 
interested , pl'incipally the Forest Service, The islands of south­
eastern Alaska nnd the Cle\'eland Peninsula wel'C included because 
they presented SUlall unit.,q of well-controlled country for which it 
was believed the office compilntion of control data could be mnde 
easily, The southeastern p:n't of Prince of Wales Islnnd was not. 
flown, because that a l'en. had been reconnoitered by tbe Forest Service 
lind ~r()(I{l maps of it are already in existence, so that it appeared 
ju:;tifiable to lea \'e thnt area for future work if such WOrk were 
undel'taken. 
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Several areas remain in southeastern Alaska of which aerinl photo. 
gTaphs may profitably be made. One is the mainland between Port­
land Cunal and Behm Canal, n stretch of count ry much of which has 
not. Leen tra\'cl':;cd by white men and which offers oonsiders.ble jeop­
ardy to flying because or the high mountains and the ab:.:ence or 
water areas into which a disabled plane miS!ht glide if necessary, 
The entire area of BanlDof and Chichagof Islands might profitably 
be covcred by acrial photographs and also the remainder of Kuiu 
Island and Prince of " Tales Island, of which portions were flown 
this sca~n, Photog,'aphs or numcrous areas on the mainland would 
be of economic importance to the Forest Sen'ice, 
Photo~flphs tal.cn with tbe 1'-1 type of camera made up by far 

the lllr:;,rer part of the pictures obtained during the summer, but in 
nddition Lieutennnt Wyatt made many oblique pictures with the 
Fuirchild camel1l, primal'ily for the Forest Service, Other picll1res 
were made fOl' the Fish Commis.c;ion, t.he lntel'nnlional Boundary 
Commif'Sion, the DUI'CUl1 of Public R oads, the Federnl Power Com­
mission, the BoaI'd of Roacl Commissioners for Alaska, the Burelill 
ot Lighthouscs, and the Govel'llor of Alaska, Finally a· number of 
rolls of mO\' ing-pictul'e film were made, showing the uctivities of tho 
expedition and othel' subjects of intere~t. 

]>RINT.L"\G THE PICTURES 

The rolls of developed film were forwarded to the Geological 
Survey in Wa<1hington for printing and the compilation of the 
data required for Ule map, Each roll contained Ilearly 400 feet of 
film, which had been cut into lengths oorrb-ponding for lhe most part 
to indh'idual t1ightso( the planes. The T-l camera diffcrs from most 
other cameros designed fol' map making in that it is a multiple camera 
with three lenses and three camera boxes a.Il rigidly combined into 
cne instrument.. An accurate tripping de\;ce actuates the shuttcrs 
or the lenses so that thl'CC CXPOSIU'CS are made simultaneously, 'VheR 
the cnmern is correctly ndjusted in the fuselage of the airplane the 
Him of the central camel'll is hol'izontnlat the instant of exposure and 
the films of the two side cnmel'as are inclined at an anglo of 35° to the 
horizon, with tho axis of one Jens dil'Ccted to the right and the other 
to the Jelt of tho line of flight. This Ill'rnngen'lent obviously makes it 
possible to include on the combined prints n. much wideI' area thun is 
possible with It single-lens camera, as photographic lenses or such 
wide angle combined with sutlicicnt speed hll"e not been constrllcted. 
It unfortunntely intl'Oduces nlso certain difficulties whjeh must be 
()\'Cl'come befol'o the pictures are ndnpted to the construction of mnps, 
An nerial photogrnph of objects in II horizontnl plnne, mude with the 
photographic plllte in t1 horizontal position, or paraliel to tho plane, 

are 



154 M~EnAL RESOURCES OF ALASKA . 19~6 

!'hows 011 objects on the plane in t.heir trne relntin' pot'itioos ond mny 
be regarded as nn accurnte Illap. (See fig. 3.) H, howe,'cl', the plate 
is inclined to the plane i l l the instant of exposure the imngcs of all 
the distnnt objects will be I'ciatively smaller than those oi the nea l',by 
objects. (See fig. 4.) The picture will hnxe no unifol'lI1 scale by 
which distances between any \.wo objects may be measured nod 
therefore can nol be n, satisfactory map. To make inclined pictures 
useful it is necessary to cbnnge them in such It way as to gi\'c them 11 

un iform scale. or, in olher words, to project them onto lhe plune of 
Ole horizon. (See fig. 4.) This statement possibly needs some fur· 
ther explanation for those who have not stud ied the problem. It is 
necessury to remember that the picture was assumed to represent 

p 

c 
Ii"louu 3.-Relatlon ot POlna on 

tbe ground (0 tbelr Image polbtl 
on a borlEOn ta l pbQ10iTllpbte 
pl .. (~. If P 18 I~ plllt~ of Ibe 
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10 0, tbeb by the IlmUarll l' of 
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objects lying in one horizontal plane 
and not objects in a great number of 
pal'ltllel horizontnl pluDes, such us the 
surface of Il mountainous count ry, Any 
line of the inclined picturc Ihnl repre­
sents the intersection of It horizontal 
plane with tbe inclined negative in its 
originnl position in the Clunem when 
the exposure Wl1S mnde hilS the prop­
erty that points in th is line are shown 
in their true relative positions. but the 
sco les of dist:mccs for different lines 
differ uniformly in nccordnllcc with the 
distance of the objccts 'from the camern 
lind liS sta led ubo,'c 8"C sllllllle" for 
distant objects tlum rOl' nelll'-by objects, 
No other line that Clln be drawn on the 
picture has this property, The change 
previom:ly mentioned, which WIiS more 
IIccurately described as n projection 

onto the plnne of the horizon, illYoh-ed enla rging the parts of the 
pictu re l-epresenting distant objects und reducing the puis repre­
senting near-by objects in !Ouch a wily that the resu lting picture is 
the same as would ha" o been obtained if the original l1ega ti\'c had 
beell parotIel to the plane nt the timo of exposllre, This change 01' 

tronc;formntion is accomplished in a specially t.ichignecl came" II, whi ch 
is constructed to fulfill the requirements of the geometricni and 
optical principles illl-olved but is too compl ica ted to be described 
brieRy, 

It was not intended to join the pictures of the T -l type into s. 
" mosaic" or composite picture of the country over' which the 
flights were made. That would not be possible with these pictures 
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or with pictures of southeastern Alaska taken ,vith any type of 
camera that includes a wide field of view, because the great relief 
of this ,·ebrion results in disp lacement of the images on the neb"­
tives and pre\,(~llts matching an object on ODe picture with the sumo 
object on an overlapping picture except when tbe object is neal' 
the center of the picture, 

Ench separate ncgatiye in any set of three exposures made with 
T-l ca mera is designated by n letter in ordcr to identify it, and a. 
shadowgrnph of this letter togeth er· with tbe number of the camera. 
itself is made on the film at the moment of exposure by n stenci l 
fi .. ..:ed in the food plane of each camera box. The middle negative 
is marked with 
the lettc r B nnd 
the two side pic­
tures with the 
lettcrs A Ii n d 
C. Direct con­
tuet pri nts nre 
maoc from the 
n negatives, fOI· 

they wcre taken 
in the horizon­
tal position or as 
neUl' thnl posi-

d' .' 1/ a: p' _-..::-(;, __ -r- -~ 

"' ... ', \~ 
" '..t; 

'" 

tion as it wns G 

Pussibl e to 1>lace FIOI;RI: 4.-R ... latlon of polols 00 the arollnd to their 1mate 
thecn1l1crtl. The polot. on an tnellned pltotouopble plate aod projeeted poIII . 

P
ict ure..; fro In 11001 of tbe Imlgl' points 00 a horlsontal p1soe. It Prep ... 

I('nta • eBD:I('n plat ... Indlned to tiK' grouo\l 0, .nd .» and 
the inclined neg- C'D ...... ftj,UII dlnan_ on the groulld. tile Image. Ilb .Dd m 
aLives, 0 n L h e on I' ...... IIot «1,11&1, cd !lew, las tlUUl 11&; but I' Pl'Ojecttli 

tb rough 0 ooto tllfo Jllaoe r, l)/lnllel to 0, tbe dlJotanee .'b' 
other 11IUld l ure I" /'qua] to (fd'. 0, ]""$: f, r00l.1 I<'Ollb; h, dl.'anee from 

made ill the spe- ,1'011 11\1 

cial tmnsforming ca mera, in somewhat the snme way ns ordinnry 
enla rgements are mnde, This spccinl camera is 11 modified form of 
the trallsforming cn lllern. dCliigned ill the Geologicnl Survey duri ng 
the wal". It is not I~ cumem fOr general usc in truns{onning inclined 
photogl'nphs ulld cnll be employed only for milking trullsfonned 
pictures fl'01l1 the ncgntives of one pnriiculul' nirplane camera.. This 
hi mplificd cnlllcm is known to the engineel"S of the Army who 
constructed it ns a. tm llsformin~ printer. Every recent nirplnne 
camern o( the '1'-1 type is therefore provided with 11 supplementary 
trnns rormi n~ printer, which can not be used for transforming the 
A and C pictu res (,·Olll ully camem other tllnn the olle for which 
it was made, unless the other camera bas lenses of eXilctly the same 

are 
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focal length Itlld side pictUl'cs inclined nt t.he same nngle to tJle 
center piCltll'C. The difficulty of gelting several lenses of precisely 
the sllme (ocal length is so great that. no nHempt, is made to equip 
two type 1'-1 cameras with them, n.lthough the focal lengths of the 
two side lenses of each camel'a are equal. 

The negllu,'cs are marked nlso with reg-isle,' marks on all four 
sides, which are used to find the principal point of the pici.uro--lhat 
js, the po int whcr"C the axis of the lens cuts th(' negative-nnd to 
adjust the negative to its pl"Oper posi tion in the transforming printer. 
These foul' marks are 8hudowgmphs of notches or points on the 
II'nme that outlines the negative in the ai.rplune romero. Other 
register marks, corresponding to those of the ncgali\'c, are placed 
on the frame of the trnnsiol'luing printer, and the two sets of marks 
are brought accurately into coincidence before prints nre made from 
the negntive, Accurncy in this adjustment is made more probable 
nnd the possibility of placing the ncgntive wrong end to in the 
printer is eliminated by pUllchill~ 'll small hole at the proper pltlCil 
on the margin of the film and fitting this hole over 11 piu ou the 
frame of the printer before making an ex.posure. 

The operation of printing pictures from the two side negatives 
tbeloefore (.'Ollsists in punching the holes in the A and C films, alter­
natcly on lhe two sides, plucing each film in llu·n in position in the 
printer, making the pl·opel· exposure, und developing the prints. An 
arc li~ht with an opal-glass diffusing screen furnished light for the 
exposure. Some trouble was esperienced at first with tbe sheets of 
glass used as djffusing screens. The sheets measure 17 by 14 inches 
and under the unequal expansion due to the heat of the arc lamp 
are liable to break. This trouble was eliminated by cutting the g lnss 
into strips about 21h inches wide and replacing thcm in their original 
order in the frame of the lamp, where. they are held in plnce by 
strips or tape. This plun minimizes the stl'ni ns Crom unequnl expnn­
sion, and llO screen broke after it was adopted. 

The transforming printer is ad,·antugoously plaCi!d in the wall 
between the dark room, where the printing paper is handled und the 
exposed prints are developed, and a ligh ted I·OOtll where the film is 
adjusted to the printer frame and the III'C light for making thtl 
exposures is installed. Two men nre thus required to cal·I'y all the 
work, one in the dark room and one in the lighted room. The print­
ing pnper is placed in a specia l holder having n chamber in its 
back from which the air is partly remo\'ed by nil air pump. The 
front wall of this chamber, ugainst which the paper rests, is per­
forated with numerous small holcs, aud the pressure of the air on 
the paper CQI'ces it agaillst. the wall, thus giving it. a plulle surface 
with no irregularities. This is neces..o:ary in order to avoid distortion 
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of the image on the print, which would often occur if the paper were 
not held firmly in its proper place in the plane of the image, 

Airplane photographs 81'e commonly "flat," 01' lacking in con· 
trast, and for this reRson it is a lISlial practice to stllin the film to 
remedy this defect as much as possilJle, 1'he film used in southcnstern 
Alaska was thus stnin(!(l, but lhe experience ~"llincd in making prints 
from the negilti· .. es indicates thut staining wus unnecessary if not 
lIndesil'uble, fOl' the COntru:st in the Illndscnpe of this region is 
sufiIcicmly great alm~t ("'el'ywhel'e nnd staining merely adds to the 
time l'Cquired (01' exposing the prints, This point probably requires 
mol'O Ilttentioll than was realized if time in making prints is a con· 
siderntion, as it is almost cel'tain to be when so large a number of 
prints must be made, 

Aside {"om the lise of the specinl tl'llnsforming printer and the 
acct11'tlcy rC<luil'ed ill ndju!':ling the film on the fl'ame of the printer, 
no mOl'e Ulll18utli procedure is im'oh'cd in making the tl'ansforma· 
tions than in mnking common enlnrgcments, and the work becomes 
Jal'g{'ly n matte l' of routine, in which, howe\'el", the need for care is 
ne\'('r absent. 

The prinled pictur{'!i nre trimmed and mounted with dry mount­
ing tissue on special lithol!raphed cards on which al'e lines fOr con­
trolling' the p<»;ition of the prints, This work also requires careful 
attention and is the Inst operlltion in preparing the pictures for mup 
making. Compilation of the data for [he topog.'aphic base and the 
udjus1.ment of the dnta to thc control sheels are the nc~t steps in the 
usc of the pictlll'eS, but the detuiled description of that work is outside 
the scope of this papel', Xen'rtheless II short uccount of the manner 
of using the prints will be of interest to those familiar with the 1JlOI'e 
common mcthods of map making, For reasons already explained the 
finished prints arc nol joincd together to make "mosaics" but al'c 
used in a modified plane-table method, I,.-nown as the radial.line 
method, to detet'miM the positions of chosen points, Lines are drawn 
from the station points of two or mOI'e pictures to objects common to 
both, lind the intel'sections of thesc lines determine the positions of the 
objects, just as on the plnne tuhle. The station points of the pictures 
are lhe imagcs of points on the g l'ound nbo'"e which the airplane was 
flying lit the instant of exposing the film, They are the centml 
points of the l3 pictUl'eS Il'om neguti\"cs that were in n horizonltll posi· 
tion wben exposed but ure points displaced from the centers of negll· 
tives thut wel'e inclined to the horizon plane and when so displtlccd 
IIrc in error by nn amount depending on the amount tllld direction 
of the tilt of the plune, The importance of Ultlintaining a t.ol'izontaJ 
position for the 13 negatin~ when the exposlll'e is made therefore J>e. 
comes apparent, It is ncccssul'Y to establish the positions of the 
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station points on the compilation sheet in order to use them for lo­
cating additional points, and this is done substantially liS follows: 

Three or more points whose positions on the ground hl1\-c been 
detcl"mined by ODe of t.he usual surveying methods must be identified 
on the first of each series of photographs. These known points 
serve to determine the scale of the map, the azimuth of the line of 
flight, and the position of the stntjon point of the picture. This 
lust-mentioned object is nccompiishec1. as in the three-point method of 
plnne-table surveying, by drawing radial lines from the station point 
to tll6 images of the known points on the pictures nnd shifting these 
Jines over the plotted positions of tbe known points on the compiIa. 
tion sheet tiU the lines pass through the plotted points, If. further­
more, Ule known points arc common to the fil'Si two sets of photo­
gruphs they serve also to orient tile second set with refel'C.nce to lhe 
first by a simi lar application of the throo-point method, Continuing 
this process the draftsman is able by choosing suitable points com­
mon to the overlapping sets of pictUl'C:S to join nil the pictures of II. 

Bight. 01', more ncctll'ately. to plot from the succes;in~ sets of over­
lapping pictures the positions of as muny common points as be mlly 
need or be able to identify. All this work is done on n sheet of trac­
ing linen, not on the pictures thcmscll"(IoS. und yields a series of 
strips representing indi"idunl flights which in tUrn must be assembled 
into the final sheet. The spparnte sheets ure not net:~al'dy on the 
same sca le and when of diffet'ent scales ure adjusted to one IUlother by 
the known control point. In Plate 5 this control fpr scale, azimulh, 
and geodetic position was furnished by the charts of the United 
States Coast and Geodetic Sun·e)'. 

This method of using the pictures gi\'es the positions of stream 
courses, roads, and similur fcat.Ul'C:S, but does not make it possible 
to draw contour lines nnd construct a topographic map, Other 
methods must be used if topogl"aphy is to be l'Cpresented, 

Experience has shown t.hat. tll(~ stereoscope is n. most hel pfu! instru­
ment for determining the positions of mountain crests and stream 
{.'OU!'SeS on the overlapping pbotographs and that its usc is almost a 
necessity in settling many doubtful problems, 

PURPOSE AND VALUE OF THE WORK 

The aerophotogrnphic survcys in southeastern Alaska were in a. 
ccrtllin degree experimental. Their purpose was to apply a new 
method of sun'cying, which ho.s certain marked advantages over 
the older methods, as well as some disadl"nntuge5, lind wbich was 
being used with success in parts of the United States and else~ 
whel'C, to a region where surveying by any method meets with many 
difficulties. The photographs were not expected to furnish nll the 
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data for :l completed map but to ~ive quicld~' certain fcntur~, such 
as crest lines, stream COUI'Sf'S, distJ'ibution of forests, and culture, 
with II detuil und uccuracy that could be obtained by the usual 
sUr\'eyin~ m<>thods only by the expenditure of much time lind money. 
It WII~ recognized that. lhe pictures would not have in lhcmseh'es 
nil the control t'e(luil'e<l for combining them into 8 Illllp. The photo­
:.rtnphic work wus )l1'l'lilllinaI'Y to furthe l' field work in which the mll­
terial compiled. ft'olll the pictures will supply R base lIlap which the 
topog-taphel' willlOke into the field and Oil which be will !,ketch the 
tOJlogntphy RC'COrJing to the usual methods. The pictures furnish 
detail that {jilt. in a n('(work of triangllJnt~oll poiJlts which. fol' the 
pl'l.'sent nt lenst , must be oOtuined on the gl"Olmd rnther than in tbe 
nit. Although tilt' final maps can not be dl'8wn till uddiliolUtl field 
work is dOlle, it is rxpected to i~ue as rapidly ao; they ciln I,x> dmwn 
up, pl'climilllll'Y IllIlp1-i of ~clectl!d IlI'eas of which maps seelll to be 
pnrti(.'ulul'l.v needed. The preliminary mnps will not be COutOlll' maps 
iJut. ",ill gin) Ilil the othf'I' felllltl'es usuall~' found on the topogl'aphic 
mill's of .\.Ia~kll ig,ucd b,\" the Geological Survey, They will be 
eubjl'ct to corrt:'ctioll when more uccumie horizontal con trol is ob­
tained and tilt' top()<',.!rnphy is !';kcteh('d. but it is b('lie\'ed that thry 
will S(,ITC a 1I~(1I1 »111'1'0"1.'. Such m:lps will Ill~ ser,'c us base maps 
for the pl'elimilHlry ~l'o loJ!ic <;nr\'e~'s that III'€' planned for this 
re:rion. The fir .. t of these preliminary maps. which represents the 
Kl:'ichiklln·lI~'tlcr region , nppe:al" as Plate 5 of this paper. 

Intere:4 in thl' photo:?raphs hilS been expf'e!::"Cd b~' mllny people 
in ~l1th(,lll'tel'n .\Iu"kn Ilnd el~where. nnd reqlle:::Ls have been recei,'rd 
for pictures of dilrercnl localities, showing lhat a public dcmllnd 
exil'ts for them u"lide from Iheir use in map making. To snti<;fy this 
demand an fl!!I't'cment walj Illnde between the Gcolog-icul SUI'\'ey and 
the FOI'cst Sen-icc by which the l"orest Sen'icc undertakes to supply 
on request pi ctures f!'Olll negatives taken witb lhe '1'-1 type of cll!O('ra, 
flt It chnrJ.,"C which is intended to CO\'er simply the cost of milking 
them, The needs of Illo!:;(. pe r~lls requiri ng prints will probably be 
betiel' mel, by ('ontnct prints than by the transformed p ictures. which 
unfortunately lo~ much of theil' shnrplle~ in the pl'oce"s of tmns­
formntion. The COl>t of tl'1llls (onning pictures is natul'lllly gl'catc l' 
than the cost of contact prints of the same size Ilnu cilnrllcter! as 
the work of mn ldng them is g reater. An an nouncement of the pur­
pose of thi" IIgt·eement. with the Forest Service nppeul'ed in the press 
in J UIlC, 1027. und II pUl't of it. is given here :, ub~tullti!llly us pub­
Ijshed. 

In order that Ihe " pbototopogrophle " views mnde In southenstern Aloska last 
IIllmmcr by tbe Navy Depnrl.ml.'lIt at the request of the Geological Survey may 
be a,'aUnble to Ole gt'nernl ImbUe at 88 eorty a dote 89 IJOS8lble, arrangements 
bove been recelltly entered Into between Ihe Geological Survey ot tile lut(' rior 
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Dt>partmcnt and the }<~orest &!rvlce ot the Del)nrtllll'nt or Agriculture wll(.>rcby 
l)rllll$ of Ule IJiCfUN!8 Dlay be obtnlul"<l ut n small price. It ~bouJd be dl~l1netly 
undel'i'tOOO. however, thot I'K'w'rnl prints or IldjUcellt areas enn not be Joined so 
liS to form 811 undi810rted DloS/lle. 

Nellrly 5,000 seta ot exposures were mnlie during the flnmmcr. cRcb con~l~tlng 
or three parts-fl ecntrnJ picture which reprcseul;i; the J:'round dIrectly under 
the a1t'TJloue and two IIlde l)iClUree which r('present MUolnlng oren/! 011 ench lOlde­
of the C('lltrnl picture. The C('lltrol picture ill tukNI with a camera pointed 
vertlclilly downward, und the t"" o Hide picture!< ore mude nt tbe lOlunc Inoment 
by IWO SUPI,lcmenlary f'8l1lcrllS llirl'Cted obllqll('I~' to ench sldl'! nnll fixed nt a 
dell.nlte angle to the l"crtlCftt. A 8('( ot three plctoreR thO!! lfIken r<!llresents an 
nt(!a of nbout 11 squat(! miles wbeo tbe plane "flIes nt the Ilreferred el('\"atioo of 
10.000 (eE't. and tbe Whole series covers practieally all of 80utlleasteru Alu,.,ka. 
CX('('pt Baraoof and Chlcbagof hluutls. The serie8, howen.,r. III mnlle up of 
plct1l~ whlcb nre In l)8rl dUpllCllt~ ror In order to u~ the 1,lctureM In coo­
iltruetlng Ulaps it Is uecetl!:'ary to hlwe each set ot expoi:<ures o\'erlap the IlreR 
co,'erl't1 by the next preceding ami following expoSl1reij by about 00 per eellt. 
and the sets of each successh'e tught overla" tho!!ll ot the Ilr{'('('dlng (wd tollow­
illi flights by a soUlewllnt I!.lllnller nmlJl1llt, The middle ()icture 18 noout 5¥.t 
lucile;! squat(!. Dlrl!Ct-eontllcl I)rlnts of the oblique IIkl\l1'C8 of eacll set are of 
noo\lt the same size, but for use In mnkiug fnlll)ll they nre correcled or .. trnns­
fllrlued" 80 as 10 gh'e thrm a onlform scale. thilt ot tile middle picture. and in 
thlll Irnnsformarion tllelr original rectangular forLO I!s changed so Ibar they 
beCOme \V~Ige-shaped Rlld have dimensions of ,,*' Inches on ()(Ie side, 811 Incbes 
on tbe otber. and a length of 81~ lucile". as ~tated IlbOH~. howe,'er, suece8f!h'e 
t<eU oi plclures CIln not be pasted logether 10 give u contlnuoUll groul' that \Viii 
join COI'tWIll'. 

OftlciaJ 8(!ti:< of aU UIC prlntll lIa,'C I.Ieen made, lind ouc I"et bail been 1)1!1cet1. 
on file for inSIJeCtion In Ihe dlJ.trict office of the b'ore9t Service Ilt .luncou. 
Alaska, nnd another In the oOke of Ule Alaskou brunch ' or the Geological 
SUrl'ey nt Washing-tOil. D. O. Orders (or prlnlS may be made by number fwlU 
these me sets. Those to whom Ihest! tile sets nre not readll)' ncces"lble lUay 
[('(Juest from the ll'orest Service, Washlngton, D. 0., a copy of Oil Index map 
wbleb shows the location of the firea co"ercd by el1ch Ilbotogrftl,b or mit), (or­
ward orders specifying the location ot tbe precise trnct of which photograpbs 
are desired. tbe ullme of Ihe hiland 011 which the tract I.s locale<l. and the size 
ot Ihe Iract. Soule delay wllJ neeur In flUng 1)(,l'8Oua\ orders for Ilrluts. ti 
prt.'«'tIeuce ,vIII be gh't'n to the preparation of prints required for official pur­
potte8, All or<lel'S should be addressed to tbe Forest Servk-e, WlIsbingtou. D, 0., 
uud accolnpauled by a mouey order of the proper amoUllt to pay tor the prints, 
'l'he price for each group of three pictures is $1, it unUlounted, or $1.40, It 
mounted. 

ADDITIOXAL COPIES 
or Till. n-IIJC.I.TJOlt JUT II: racx-t:aaD nDIil. 

Till; 1"'Pl:JlIltfJ:1101I1T OF lJOCIJ .. nn 
1.', .. C:OVItlI1J111l<T nlJo"tL"IO OrncJI 

WA&81."IGTOlt, O. C • .. 
15 CENTS PER OOPY 
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Approximately 100 of these aerial photos are 
l ocated at the USFS Photo Archive in the 
Federal Bui ld ing , Juneau. 

Contact : Lazzette Ohman, Photo Archivist 
907 -586-8847 
9:00 a.m. - 12 :00 a.m. 


