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s e c t i o n 1 . . s u r v e y Nar ra t i ve . 
m i n i 

orders were rece ived t o make a 
" i u x c k i 'uutu^rapuio Survey" of c e r t a i n Pacific 
I s l a n d s * 

i u e time f a c t o r r a i sed c e r t a i n pro -
bieius wuicu were accentuated by tue pour 
char t s a v a i l a b l e and tue Jack of n a v i g a t i o n 
marks* In p a r t i c u l a r tue char ts a v a i l a b l e 
snowed very l i t t l e d e t a i l on tue we .ther iide 
ol' i n l a n d s and t u i s r e s u l t e d i n a d e c i s i o n 
t o iiktke a l l runs a g a i n s t tue p r e v a i l i n g wind; 
making use of tue b e t t e r charted marks on tue 
l e e s i d e as departure po ints* , 

Cloudy c o u u i t i o n s 9 c o n s i d e r a t i o n s 
o f endurance and or tue t ime a v a i l a b l e , bow-
e v e r , o f t e n Liade i t necessary t o car ry out 
runs i n any d i r e c t i o n which o f f e red - as a t 
Canton I s l and* 

Obl ique photographs were taken t o 
supplement tue mosaic* 

. h e i g h t 
In s p i t e of tue cons iderab le amount 

o f c loud encountered i t was decided aot t o 
t ake "vert icals** below tue he ight of c loud 
format ion l is ,500 f t ; because of tue p r o h i b i ­
t i v e amount o f f i l m requ i red t o cover a ^iven 
area - £5 t i iaes t h a t required a t 10,000 f t * 

Consequently a l l tue photographs 
o f wuich tue mosaics are composed were taken 
from an i nd i ca ted uei^ht o f 10,000 f t * 

At tann ine I s l a n d tue appearance of 
a tu i ck l a y e r o f s t r a t u s and s t r a t a cuiuulus 



a l t e r tue second run made iurtuer v e r t i c a l 
puoto^rapby impossible. 

This *as based on tue Uei&tit cor ­
rected by applying Uie correction l o r 
temperature to successive 1,000 l o o t l e ve l s * 
Itte t o t a l correct ion var ied veiy l i t t l e irora 
+ 590 i t . in d ix iereut surveys and t u i s cor ­
rec t i on uas teen taken as constant turoughout 
tue s e r i e s . 

The e l i e c t o£ diurnal ciian^e of 
baroiaetie pressure on indicated nei^bt during 
duration oi tue £li&Ut uas been neglected as 
inconsiderable . 

an overlap v£ 60>- tore and a f t and 
50, l a t e r a l l y was aimed a t . Ifte iormer tfas 
wel l maintained tarou^nout tbe ser ies but 
uuere were wide departures iron tue l a t t e r 
l i^ure uue to tue lack o£ su i tab le "pin 
po ints .• 

itie lai&e A ore and a f t overlap was 
•ade a i t b a v i e * to providing stereoscopic 
ex iect in order tuat i t suould be possible to 
d i s t ingu ish dry land irora submerged coral in 
tue iinxtiued pr in t s . in tue better p r in t s 
t u i s object Uas been r e a l i s e d . 

Survey ffind 
In oraer t o save time involved by 

f inding wind at survey uei^bt i t was decided 
tuat tue wind at 10,000 i t . suould be iound 

J i t fey 



uy siuoke shell f ired by tuu ..uip aid the 
result signalled tu the aircraft , This 
arrangement worked extreuely .veil and enabled 
tue aircraft u> reach survey height *ith a l l 
Decenary calculations.made for i>rift aod 
Lxposure time interval. 

kosaica. 
xiie fu l l ticale mosaics suould be 

consulted fur any points of detai l . The 
small copy mosaics are simply fur the purpuse 
uf easy referunce in conjunction *ith the 
uoli^ues tfhich amplify the text uf the repurt. 

wblluues. 
isacn utiique bears a letter which 

appears on tue copy mosaic and indicates the 
pMition from wnlch the photograph i s taken 
and tue direction of the v ie* . 

No ubli^ues of jfannin* Island are . 
included as they .*ere uf extremely pour 
quality. - -• w, 

Section 11. Suitability fur Air aaaes. 

i)ate of survey a2rd and £4tu August, lfc56. 
survey height 10,390 Feet. 
^caie 1 inch represents 69£.7 Yards. 

CaatttJaM as survey. 
The survey took place on two days; 

the afternoon uf the f i r s t day and tue fore-
uoon and afternoon of the second bein& avai l ­
able lor survey f ly ing. 

'liirou&hout this period about 8/10 
v • low 



low c loud p e r s i s t e d over the South p a r t o f t h e 
i s l a n d , and n e a r l y &s much over the extreme 
Worth iuaking i t i m p o s s i b l e t o t ake v e r t i c a l s 
o f tuese a reas f rom a reasonab le h e i g h t . The 
l agoon area., uowever, was nori iml ly much f r e e r 
f rom c l o u d , excep t i ' .M. on the second day when 
che sky was comple te ly o v e r c a s t . 

id£]J£r&l. 
C o n s i d e r i n g tue a rea surveyed a s a 

wuo le , t ue Western n a i f i s lagoon o f v a r y i n g 
d e p t h s , the Kas tern h a l l ' l and and l a k e s w i t h a 
t r a n s i t i o n area i n the cen t re l y i n g i n a d i r e c ­
t i o n | « J b - S . r f . c o n s i s t i n g o f l a n d , water and 
c o r a l a lmost awash. 

Two t h i r d s o f the lagoon are shown i n 
tue mosaic - tue Northern t u i r d which i s not 
shown c o n s i s t s o f i s l a n d s and v e r y e x t e n s i v e 
c o r a l ledges - i t s g e n e r a l d e p t h i s prohahly 
auout two f e e t , w i t h i n a r a d i u s o f £•$ m i l e s 
iroiu the c e n t r e ui Cook I s l e t t he re i s an ttrea 
w i t h i n the lagoon e n t i r e l y f r e e from c o r a l 
o b s t r u c t i o n s except p o s s i b l y on i t s extreme 
E a s t e r n s i d e and hav-iu^ througUuut a depth o f 
wore than 9 f e e t and a g e n e r a l dep th o f twe l ve 
f e e t * I t may be assumed t u a t the da rker a r e a s 
r e p r e s e n t a depth o f over two fa thoms . O u t s i d e 
t i l l s a r e a t o the Kastwaru i s the t r a n s i t i o n 
a r M w i t h c o r a l l e d g e s ahout one l o o t f rom the 
s u r f a c e suowiag white i n Uie pho tograph . To 
the South and a o u t h - ^ e s t are wide spread c o r a l 
p a t c h e s having over them depths f rom one f o o t 

t o 



to about lour £eeu In the extreme iiouth ^est 
ox' me lagoon i s a patch oi' about one mils 
square *ulch i s ne;a»ly free from coral beads but 
i s sualiorfer than appears from tue photographs -
about s i x feet . 

• 

ih is i s uuueycombed with lakes of 
Varying s izes aud deptus and of every colour 
iron pale green and blue to dark red. They are 
l u l l of numerous coral heads. Ihe area lying 
to the iioutu East i f the mosaic and extending 
lor about ten miles t o tue Kast is somewhat 
similar but has in places dry areas suff ic ient ly 
lar&e for an aerodrome and having a surface 
apparently suitable. 

su i tab i l i ty iqr Air i ^ e . 
Kun&ways. 

fihe area previously described as 
lyxii^ within tue radius of &.5 miles from tue 
centre of Cook i s l e t f u l f i l l s the specified 
requirements xor xen^ai of runways. 'Ahe depth 
in places i s less tuan tue specified twelve 
feut . iio otuer area i s suitable. 

Uect ion of uan^ars. 
There are numerous suitable s i tes lor 

hangars and slipways. 
Ubstruptiona* 

No serxous overhead obstructions 
ex is t* • — s u 

Blast xiu*. 
I f tue removal of the coral heads on 

the Eastern l imit of the area were considered 
necessary 



necess i ty i t would be ^uite practicable. 

Date of Purvey £bth august, 1^36. 
purvey u e i j a t 10,390 *eet. 
oouie l inch represents 69^.7 yards* 

• 

iue sc^xe ,J J cuecked over a known Base of 
4*5 mi les reaul t iuo in aa errur of-f0.05/« 
compared to tuo chart* 

Qou^lWous xor purvey. 

Cluud cwuoitiuas were bad at f i r s t , 
but a small c lear patch allowed two runs to be 
made before an extensive 10/10 layer of low 
cloud made further work impossible. A defect 
i n tue camera suutter b l ind has resulted in 
uneven exposure. 

pr i ses a l l tue lagoon in -ny su i tab le f o r 
runways. lhe remainder cons i s t s of cora l 
patches and ledges, mostly a.vash. 

o i tue centre UC bn^lisn harbour entrance and 
between tue ocarinas .045 and luo decrees l a 
comparatively f ree from sural obstruct ions . j 
tiuch as these are could oe cie^red by blasting, 
outs ide Wis area tue white patches in the 
photographs represent coral heads, patches,etc. 

ith l i t t l e or no water over tnem. To clear 
these xor runways would involve very extensive 
blasting. 

(ihe area surveyed, wou^u smal l , com-

kunways . 
AO area ly iu* rfiuin 1 mile radius 

frreqtiop 



The land urea i s su i t ab le f o r the 
erect ion o f hangars auu worksuops. biipways 
would nave to oe b u i l t cle*ir of the deep water 
uuumiol through which tue stream runs strongly 
and would probably involve blast ing* 

'lake o i l turuu^U i>eeii ,«ater Channel. 
i n i s chaunel has a width of a^out 

7uu fee t but an e f f e c t i v e width i n tue direct ion 
o i the preva i l ing wiud of considerably less* 
'iuere i s prob&uly a considerable swel l running 
in tue o ix ing on most occasions; on t u l s 
occasion tue srfell .vuuiu Uave nude a take o f f 
Hazardous. 

'ihere are minor obstructions i n the 
way of paliiiS .ad bui ld ings - maximum beigbt 70 
f ee t , j 

frub-aection ft. fcllMM 
Date of examination 2bth August, 1936. 

uQmarks. 
No aerial survey was possible* under 

the circumstances* 

'ihe reef encloses a lagoon o f d ioeas -
i 

ions nine iaiius by f i v e miles a t tue widest 
p o i n t . i be depth i s considerable througuout 
with no appearance of cora l obstruct ions . Run­
way requirements are completely met. The onl> 
dry land of considerable area i s a aua l l sand 
i s l e t a t tue Eastern eud of the reef about lbO 
yards long and 5 f e e t h igh. 'ihe reef i s othei 

wise 



wise barely awash or submerged. 
Ihe l<i6uon would be ideal for any 

forin of moored base vessel* 
Sub-Section pantun island. 

Date of survey. £7th August, 1956* 
Corrected survey height. 10590 Feet. 
Scale. 1 inch represents 692.7 yards, 
survey wind. 06b° izz knots. 

7/10 cumulus base £,0U0 feet througfc-
out survey. Runs had to be made haphazard 
whenever a clear patch allowed In the direction 
.-mien &ave tue largest clear area* 

Four f i f t h s of tue lagoon i s honey-
coiflbed //iUi coral reefs and heads lying close 
to tue surface. To clear U i i s irea for runwaje 
would require considerable blasting. j 

ihe lagoon entrance i s blocked by an 
extensive reef nearly awash. 

In the southern part of the lagoon 
there i s a comparatively clesiT area about £#5 
feet lou& and 7 cables wide at the northern 
end tapering to 4 cables at the Southern end. 
Ih i s area lias depths of 3 fatuoms generally t i 
shoaling s l ight ly to the Southward; but there 
are a few coral heads wuich could be cleared 
by blasting. 

'ibi* island does not give complete 
shelter from tue swell which finds i t s way to 
a l l parts on tue lee side. On tu is occasion 

there 



tuere w&s a lour rout swell at tue moat favour­
able point xur lauuiu*. 

Conditions v/ere probably almost tue 
best possible as the general swell rfas on 
average xrom tiie - from wulcH direction tin 
island ^ives most shelter. 

B« ^mil island* 



Date o f survey ii9th August, 1936. 
Survey height. 10,390 f e e t . 
Scale 1 inch represents 692.7 yards. 

Remarks 
The sun almost v e r t i c a l l y overhead caused a 

g lare which has resulted i n white patches i n the 
f i n i shed pr ints . 

General 
The lagoon i s about 5 miles long and has an 

average width o f 2 mi les . I t l i e s i n a general 
d i rec t i on E.N.E. - *.S.W. m e prevai l ing wind 
blows from the East producing a swell which runs 
a l l round the is land producing a considerable 
sur f on the lee shore. I t i s probably normally, 
s u f f i c i e n t l y moderate on the lee s ide to al low j 
the loading of l i gh ters from a ship. The beaching 
o f loaded c r a f t would, however, be normally j 

_* 

impossible. 
The numerous channels through the lee- coast . 

are too shallow fo r boat work but i t i s considered 
an easy matter t o b las t a deep water channel. 
There ace large numbers of coral heads almost 
awash, o f which the vas t major i ty are i n the \ 
South Western h a l f . 

Worth East h a l f of i^ooru 
The few coral heads i n th i s area could be 

removed by blast ing. I b i s would provide a cler-r 
area of s u f f i c i e n t dimensions to f u l f i l the require 
-ments f o r runways. The general depth of water 

i s 
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is estimated as more than 2 fatuoms. The land 
surface is nowhere above 20 feet; but there are a 
few patches up to 60 feet which do not present 
serious obstructions. There appear to be numerous 
suitable hanger sites. 'Ihe construction of slipways 
would involve blasting operations. 

Coral heads and patches are very numerous and 
widespread. Conditions are otherwise similar to 
tuose described above. 

TIOH F. . . HUKU-NQNO. 
Date of examination. . . . 30th August* 1936. 

Unfavourable swell conditions made an aerial 
survey impracticable. 

I tY f< 
The lagoon is of sufficient size to meet 

runway requirements, provided Uiat coral obstruc­
tions ,are not too widespread. 

Coral reefs were seen in the North Vrestern 
area and appeared fa ir ly extensive. 

Judging from experience at Canton and hull 
^elands coral is probably more widespread than 
appeared from bridge level. 

Date of examination. . . 3rd September, 1936. 
H U P 
Conditions of swell made an air survey 

impracticable. 



S u i t a b i l i t y ft* | |g 

Both reefs are s imi lar In type t o Kingman 
shoal and the same general remarks apply. They 
are considerably smaller, but quite su i tab le f o r an 
emergency landing place; and i n the case o f the 
Northern shoa l , sui table f o r the mooring o f a base 
si i ip. . | 

SECTION I I I , PHOTOGRAPHIC SUMMARY. 

General. 
The F. 24 Film camera was used, with e l ec t r i ca l 

control wiiich functioned per fec t ly throughout. 
Batch 168 Panchromatic Film was employed with a K . 2 
yellow f i l t e r , and was developed by the standard 
Pyro Metol Stain developer supplied* I t i s con ­
sidered that i t would have been wiser t o have used a 
n o n - s U i n developer, as the resu l t s have, i n general 
too deep contrast . 

Personnel. 
The personnel had no previous experience o f 

the type of work involved. 

Exposure. i 
T r i a l exposures were made at the Marquesas j 

Islands i n what were tuougnt to be l i g h t condit ions 
s im i l a r to those obtaining throughout the P a c i f i c 
in general . However the ent ire f i l m coating strippec 
i n the washing process, due t o high water tempra-
ture (92° F), and no data were obtained. I t was 
decided i n the absence of such data, t o use P"5.6 as 
the standard aperture and 1/90 as the standard speed* 

In 



14. 

In general this was done, but the southern runs at 
Christmas Island and a l l runs a t Fanning Island were 
made using F ° 4 and 1/100 seconds on account of poo) 
l ight due to 10/10 medium cloud a t 14,000 f ee t . In 
the l a t t e r case there i s noticeably uneven exposure 
which was thought due to acceleration of the shutter 
b l ind . The exposure setting mechanism was a source 
o f trouble on a number of occasions as no matter 
ho* ca re fu l l y i t was se t i t s l ipped back to 1/40. 
For t h i s reason and because of suspected accelera­
t i o n e f f e c t the sliutter un i t was clianged after the 
Fanning Is land survey. The second unit gave no 
t rouble . 

The Gun Room Pantry was modified fo r use as a 
Dark Room. The i n i t i a l experience of s tr ipo ing at 
the i^arquesas is lands was u set back and a cool ing 
arrangement M l evolved with a view to securing a 
continuous supply of water a t a reasonable tempera­
ture. I h i s consisted of a c o i l of 3/8 inch copper 
tubing, f i t t i n g i n a wooden box of 1 foot cube, 
through which water was c irculated. The box was 
f i l l e d with broken ice and replenished as necessary. 
At the f u l l putput of the tap the water temperature 
was reduced 12° F. from 93° F . , and temperatures as 
low as 65° F. were obtainable a t reduced input. 

A 28 l b block of i ce lasted an hour with the t a 
running a t f u l l speed. To reduce further the risk 
of s t r ipo ing , a Hardening Fixing Jiath was employed. 
No fur ther trouble from str ipping was experienced. 
I t would no doubt be possible to re-design the 

cooling 
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cool ing arrangements to give much better resu l t s . 

tolas- l̂̂ î ^W 
The portable drying drum supplied worked. 

admirably. A certain amount of trouble from dust 
was experienced. 

A s e t of glossy pr ints was niade o f the ent i re 
survey wnile. on passage to Auckland, and was used 
as a guide i n un i t ing certain sect ions of the 
report. Conditions on board fo r large scale print*, 
ing are not very sa t i s f ac tory and the f i n a l pr int -* 
ing on Watt paper was carried out a t Hobsonville 
Royal New Zealand Air Force uase. 

iky ing down Uie mosaic. 
• 

This was carr ied out a t Hobsonville with the 
assistance end guidance o f Uie photographic s t a f f 
who have very considerable survey experience. 
Certain unimportant patches of coast l ines hr.ve been 
faked f o r the sake of appearance. In such cases the 
f a c t i s c l ea r l y indicated. In th is work a l l con- < 
cerned a t Hobsonvil le were extremely he lp fu l and 
the i r advice was a t times invaluable . 

* • m 

-iANT CQIWANDffi (N) 

Good anchorage i s ava i lab le outside Uie lagoon 
i n depths of about 30 fathoms fo r quite large 
vesse ls . Inside Uie lagoon, good space iA ava i lab le 

o f f 
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o f f S.E. s ide of ^ondon fo r laying moorings for 
l i gh te r s e t c . , in a depth of 10 - 12 f e e t with easy 
access through passage between Cook I s l e t and the 
small tr iangular shoal o f f uondoru Piers f o r the j 
l i gh te r s to berth alongside to unload would be easy 
t o construct and of no great length. i 

Fanning Is land. 
Tfoere i s no r e l i a b l e anchorage - tha t a t 

Whaler anchorage i s unsuitable except for small!, 
c r a f t , or larger ones fo r a short time with the 
wind i n the r igh t d i rec t ion , and su f fers from the 
disadvantage of being some distance from English j 
harbour, There i s no anchorage o f f the l a t t e r . i 

Small c r a f t draving up to 18 f e e t can berth arid 
unload i n the entrance to English harbour according 
to the Pac i f i c I s l t ads P i l o t , Volume I I I . , Page 167. 

I t would normally be possible to load l i gh ters 
from ships l y ing under way outside, and berths f o r 
the l ighters could be found ins ide the lagoon. 

Kingman Reef* No remarks* 

Canton -island 
fio su i tab le anchorage f a r any vessel larger 

than a s loop. Southern entrance could be made 
ava i l ab le f o r l i gh ters and ship could load these 
wh i l s t under way. \ 

Hull i s land. 
No enchorage. Concur with remarks re loading 

o f l i $ i t e r s from snip , and a l so with p o s s i b i l i t y oj 
b las t ing a channel tiirough ree f . 

Nuku-i*ono 
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Nuku-nono. 
No anchorage, and when we were there, 

considerable swell, but possible to load lighters 
from ship under way. 

: lnerva ueef. 
No anchorage outside. I f channel to Northern 

reef suitably narked, and depths are approximately 
those snown on chart, quite large steamers could 
proceed to anchorage inside reef. j 

LIKUTKHANT (T) 

I t i s considered that i t would be a simple 
matter to demolish coral heads such as those at 
Hull Island. 

I t was found during a practice at Jhristmas 
Island that charges could be placed at a depth of 
about two fathoms by good swimmers, the use of 
divers would therefore in a l l probability prove 
unnecessary. 


