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The Eniwetok bticroclimetic Projec-t was es.tabl.ished. i n  the  

summer of 1957 under the joint  auspices of the University of Ha?iaii, 

the  D. S. !,!eather Bureau, and Joint  Task Force Seven of the U .  S. 

Department of Defense. The ultimate goal of the  nroject  rras t o  

determine t o  'ihat extent a. deep, !.a.rge a t o l l  i n  the open ocean t rade 

wind zone creates i t s  o m  >weather and. climate. 

This report, originally issued t o  a. r e s t r i c t ed  d i s t r ibv t ion  

l i s t  by Joint  Task Force Seven as  JTFMC TTP-15, December 12, 1.359, 

i s  essen t ia l ly  a. data report. It nresents the observational f ind- 

ings from ~rhich some answers t o  the basic inquiry can be deduced 

through fu-rther inves tiga.tion . 
Since the datc presented a re  of basic s i ~ n i f i c o n c e  for  t he  

study of coral  a t o l l  ecology and a re  of great  i n t e r e s t  t o  the 

Coral Atoll  Propan1 of the Pa.cific Science Board, they are  being 

made generally ava.ilable a.s an issue of the  Atoll  Research Bulletin.  

Editors 

iii 



PREFACE 

Although weather observations have f o r  many years been obtained on various oceanic islands,  

many fundamental questions concerning the  l o c a l  cl imates and microscale weather on such is lands  

remain unanswered. I n  pa r t i cu la r ,  t h e  problem of t o  what ex ten t  an oceanic a t o l l  c rea te s  i ts  

awn l o c a l  weather and microclimates has not  been s a t i s f a c t o r i l y  resolved, Is the re  s ign i f i -  

can t ly  more r a i n f a l l  upon an atoll .  than the re  would be were the  a t o l l  replaced by open ocean? 

Are the re  s i g n i f i c a n t  d i f ferences  i n  a i r  temperature between t h e  windward and leeward sides? 

With a l a rge  deep lagoon l i k e  t h a t  a t  Eniwetok, is the  hea t  exchange between lagoon water and 

a i r  e s s e n t i a l l y  the  sane as the  exchange between water and a i r  over t h e  ocean nearby? These 

and other questions have long given r i s e  t o  considerable controversy. The present study was 

undertaken t o  provide a t  l e a s t  somewhat b e t t e r  answers t o  such questions than have heretofore 

been possible.  

I n i t i a l  impetus f o r  t h i s  study was provided by Professor Maxwell S. Doty of the  Department 

of Botany, Universi ty of Hawaii. Professor Doty had been conducting phytoplankton productivity 

s tud ies  a t  Eniwetok and wished t o  h o w  whether there  were s i g n i f i c a n t  d i f ferences  i n  mean rain- 

f a l l  from one t o  another p a r t  of the  a t o l l .  He suggested t o  t h e  authors t h a t  i t  might be 

worthwhile t o  e s t ab l i sh  raingages a t  s eve ra l  d i f f e ren t  sites and obta in  comparative r a i n f a l l  

readings over a period of at  l e a s t  a year. After seve ra l  d iscuss ions  among Professor Doty and 

the  authors,  i t  was decided t o  carry  t h i s  suggestion stil l  f u r t h e r  and t o  obta in  observations 

of seve ra l  d i f f e r e n t  kinds on a micro-scale. Accordingly, a f i e l d  plan w a s  worked out and the  

Eniwetok Microclimatic P ro jec t  was formally es tabl ished under t h e  j o i n t  auspices of the  

Universi ty of Hawaii ((under AEC Contract No. AT-(04-3)-15)), U. S. Weather Bureau, and Jo in t  

Task Force SEVEN. 

Tie  period of inves t igat ion was chosen S O  a s  t o  der ive  maximum possible support  from Task 

Force operations planned f o r  the  spr ing and summer of 1958. The nuclear t e s t  s e r i e s  h o w  a s  

Operation HARDTACK was conducted during t h i s  period; and during t h e  build-up f o r  these  t e s t s  

a s  we l l  a s  during the  t e s t  period i t s e l f  it was possible t o  draw on l o g i s t i c  and meteorological 

support  not  usually avai lable  a t  Eniwetok. 
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MICROCLLMATIC OBSERVATIONS AT ENIWETOK 

F o r  a. one-year  p e r i o d ,  from August, 1.957, t o  August,  1958, t h e  a u t h o r s  t o -  

g e t h e r  w i th  t h e i r  o t n e r  f i e l d  coll.eagues conducted a s t u d y  of m i c r o c l i m a t i c  

c o n d i t i o n s  a t  Eniwetok A t o l l  in t he  Marsha.11 I s l a n d s .  The primary purpose  of 

t h e  s t u d y  was t o  de termine  t o  what e x t e n t  a deep,  l a r g e  a t o l l  l y i n g  f a r  a t  s e a  

i n  a t r a d e  wind zone c r e a t e s  i t s  own weather  and  c l l m a t e .  S t a t e d  d i f f e r e n t l y ,  

how and t o  what deg ree  do t h e  weather  and c l i m a t e  of Enivretok d i f f e r  from t h e  

weather  and c l i m a t e  t h a t  would o b t a i n  i f  t h e r e  were Only open ocean where 

Eniwetok l i e s ?  

T h i s  r e p o r t  on o u r  s t u d y  does n o t  a t t e m p t  t o  a.nswer t h e  fundamental  q u e s t i o n  

r a i s e d  above. I n s t e a d ,  i t  merely p r e c e n t s  o u r  o b s e r v a t i o n a l  f i n d i n g s .  I t  i s  a 

d & t a  r e p o r t ,  des igned  t o  make a v a i l a b l e  t o  m e t e o r o l o g i s t s  and o t h e r s  d a t a  t h a t  

we hope w i l l  be u s e f u l  t o  them i n  many d i f f e r e n t  k i n d s  of i n q u i r i e s .  

We a r e  i n c l u d i n g  i n  t h i s  r e p o r t  n o t  only  t h e  d a t a  themselves ,  t o g e t h e r  w i th  

in fn rma t ion  conce rn ing  t h e  o b s e r v a t i o n a l  s i t e s  and  p rocedures  used ,  b u t  a l s o  a 

modicum of i n f o r m a t i o n  conce rn ing  t h e  n a t u r e  of t h e  a t o l l  and of b road - sca l e  

weather  c o n d i t i o n s  i n  t h e  Eniwetok a r e a .  Th i s  additional in fo rma t ion  i s  provided  

t,o make o u r  r e s u l t s  most i , ?efu l  t o  a s  many d i f f e r e n t  i n v e s t i g a t o r s  a s  p o s s i b l e ,  

i n c l u d i n g  t h o s e  unfamLl iar  w i t h  Eniwetok and w i t h  t h e  Marsha l l  1sl.ands A t o l l  a r e a .  

S i n c e  t h e  o b s e r v a t i o n a l  p l a n  of t h i s  s t u d y  i s  d e s c r i b e d  i n  d e t a i l  i n  S e c t i o n  

7, a l l  t h a t  w i l l  be done h e r e  i s  t o  i n d i c a t e  i t s  n a t u r e  i n  ve ry  broad  te rms.  

During two d i f f e r e n t  two-week p e r i o d s ,  one d u r i n g  August ,  1957,  and t h e  o t h e r  

d u r i n g  January-February ,  1958,  weather  o b s e r v a t i o n s  were made at  seven d i f f e r e n t  

s i t e s  i n  t h e  a t o l l .  These s i t e s  were on t h e  i s l e t s  of FRED, BRUCE, KEITH, ELmR, 

JANET, and YVONNE; and a l s o  i n  t h e  lagoon a t  M A C K ~ .  ( s e e  F i g u r e  1.) A t  FRED - 
-- 

' ~ o r  convenience,  American code names a r e  u s e d  f o r  most i s l e t s  and r e e f s  

r e f e r r e d  t o .  Both code names and n a t i v e  names a p p e a r  i n  F i g u r e  1. 

t h e r e  were h o u r l y  o b s e r v a t i o n s ,  made by t h e  USAF, A i r  Weather S e r v i c e .  A t  BRUCE 

and KEITH, o b s e r v a t i o n s  were 3-hour ly .  Elsewhere,  o b s e r v a t i o n s  were made d a i l y .  



Observations v a r i e d  from s i t e  t o  s i t e ,  bu t  among t h e  s i t e s  they inc luded  a l l  the  

u s u a l  kinds of s u r f a c e  weather observat ions  and a l s o  rawinsondes twice d a i l y ,  

cloud photographs, and radarscope photographs. During t h e s e  two 2-week per iods  

observat ions  were a l s o  made on trans-lagoon runs  aboard an M-boat (LCM) and on 

ocean runs o u t s i d e  t h e  r e e f  i n  an a i r c r a f t  r e scue  boa t  (ARP). On lagoon and 

ocean runs s u r f a c e  water  temperatures were measured through making bucket hauls  

at  f requen t  i n t e r v a l s .  

During t h e  remainder of the  year ,  o u t s i d e  t h e s e  two in tens ive-s tudy  per iods ,  

t h e  observa t ions  were r e s t r i c t e d  t o  t h e  u s u a l  comprehensive hour ly  observat ions  

a t  FWD and t o  d a i l y ,  semi-monthly, and monthly r a i n f a l l  observat ions  a t  var ious  

o t h e r  s i t e s 2 .  Circumstances d i d  n o t  permit  making r e g u l a r  r a i n f a l l  observat ions  

2 ~ x c e p t  f o r  t h e  in tensive-s tudy per iods ,  only the  d a l l y  r a i n f a l l  values  a r e  

p resen ted  f o r  FRED. Sources of o t h e r  d a t a  f o r  FRED a r e  given i n  Appendix 111. 

throughout t h e  e n t i r e  y e a r  a t  a l l  of t h e  s i t e s  l i s t e d  above. It i s  hoped none- 

t h e l e s s  t h a t  t h e  observat ions  obta ined w i l l  be found t o  be u s e f u l  i n  supplement- 

i n g  t h e  observat ions  f o r  the  two in tens ive-s tudy  per iods .  

Those who wish t o  use the  primary d a t a  appear ing i n  Appendix I o r  l i s t e d  i n  

Appendix I1 may f i n d  Appendix I11 h e l p f u l  t o  them. Appendix I11 l i s t s  s e v e r a l  

major sources  f o r  a d d i t i o n a l  meteorological  d a t a  f o r  Eniwetok. 

2. GENERAL GEOGRAPHIC RELATIONS HIPS^ 
Eniwetok i s  s i t u a t e d  i n  the  Marshall  I s l a n d s ,  a group of i s l a n d s  l y i n g  nor th  

of t h e  G i l b e r t  I s l a n d s  and e a s t  of t h e  Caro l ine  I s l a n d s .  I t  i s  l o c a t e d  a t  

 LION. , 1 6 2 . 3 ~ ~ .  Most of t h e  a t o l l s  which make up the  Marshall  I s l a n d s  a r e  

d i s t r i b u t e d  a long two chains which a r e  n e a r l y  p a r a l l e l  and t r e n d  northwestward. 

3~ l a r g e  p a r t  of t h e  f a c t u a l  informat ion conta ined i n  t h i s  s e c t i o n  was 

obta ined from "Geology of B i k l n i  and Nearby A t o l l s "  by Emery, Tracy, Ladd e t  a l ,  

USGS Prof .  Paper No. 260-A, P a r t  I ,  1954. The r e a d e r  i s  r e f e r r e d  t o  t h i s  pub l i -  

c a t i o n  f o r  a more d e t a i l e d  p r e s e n t a t i o n .  

The eas ternmost  i s  t h e  Ratak (Sunr i se )  Chain; t h e  westernmost, t h e  Ra l ik  ( ~ u n s e t )  



Chain. I n  a d d i t i o n  t o  t h e s e  two main chains t h e r e  a r e  s e v e r a l  i s o l a t e d  ou t ly ing  

a t o l l s .  Al together  t h e  group conta ins  twenty-nine a t o l l s ,  f i v e  i s l a n d s  having 

no i n t e r i o r  lagoon and two, known, submerged banks shal lower  than t e n  fathoms. 

The h i g h e s t  l a n d  e l e v a t i o n  wi th in  t h e  group i s  about twenty-eight f e e t .  

Eniwetok i s  an i s o l a t e d  a t o l l  l y i n g  west of t h e  Ra l ik  Chain and i s  l o c a t e d  

some 2,500 s t a t u t e  miles west-southwest of Honolulu, Hawaii and some 4,700 miles 

from San Francisco.  The a t o l l  i s  some 190 s t a t u t e  miles  due west of B i k i n i  

Ato l l ,  which t o g e t h e r  wi th  Ujelang, l o c a t e d  some 130 miles southwestward from 

Eniwetok, a r e  t h e  c l o s e s t  exposed l a n d  a r e a s .  It appears t h a t  Eniwetok Ato l l  

was o r i g i n a l l y  a volcanic  cone, s i n c e  b a s a l t  was found t h e r e  i n  1950 as a r e s u l t  

of s e v e r a l  deep d r i l l i n g  e x p l o r a t i o n s .  The cone probably i n i t i a l l y  emerged some 

f e e t  above t h e  water and l a t e r  was eroded away and absorbed by wave and water 

a c t i o n .  When t h e  c r i t i c a l  depth  of s e a  water requ i red  f o r  c o r a l  e x i s t e n c e  and 

growth was reached by t h e  emerging cone, c o r a l  growth probably began. 

Today Eniwetok A t o l l  c o n s i s t s  of a  chain  of about t h i r t y  small, low i s l e t s  

surrounding an oval  lagoon 25 miles  long by about 20 miles wide (F igure  1 ) .  The 

t o t a l  dry-land a r e a  of these  i s l e t s  i s  only 2.5 square  s t a t u t e  miles  compared 

wi th  a t o t a l  lagoon a r e a  of 360 square  statute miles. The t o t a l  r e e f  a r e a  

exposed at  low t i d e  i s  about 32 square  s t a t u t e  mi les .  Most of t h e  i s l e t s  a r e  

l e s s  than  13 f e e t  h igh bu t  a r e ,  i n  some i n s t a n c e s ,  covered by coconut palms 

reach ing  up t o  80 t o  100 f e e t  above low t i d e  l e v e l .  Three en t rances  p e n e t r a t e  

t h e  reef. Deep Entrance a t  t h e  s o u t h e a s t  s i d e  is  only about 3/4 of a mile  wide 

bu t  i t  has a depth  of 31 fathoms between ELMER and Jap tan  I s l e t s  (F igure  1). 

South Channel, on t h e  o t h e r  hand, i s  very wide, about s ix  miles ,  and is usua l ly  

known a s  Wide Passage. Charted depths  i n  Wide Passage a r e  only 6 t o  12  fathoms. 

Southwest Passage on t h e  west s i d e  i s  even shal lower ,  having depths of only about 

1 fathom. Maximum t i d a l  cur ren t s  of two knots i n  Deep Entrance and of 1 knot i n  

Wide Passage have been observed. 

The Eniwetok lagoon i s  n e a r l y  e l l i p t i c a l  wi th  i t s  long a x i s  t r end ing  north- 

westward. The deepes t  a r e a  i s  i n  t h e  n o r t h  c e n t r a l  p a r t  of t h e  lagoon, which i s  

t h e  area f a r t h e s t  from t h e  main passes  through t h e  r e e f  (Figures  1 and 2 ) .  I f  

t h e  numerous superimposed c o r a l  mounds were ignored,  the  bottom contours would 

show a smooth s l o p e  from depths of about 24 fathoms near  FRED northwestward t o  

t h e  deepes t  p o i n t  of t h e  lagoon, about 35 fathoms. There appears t o  be no 



i n d i c a t i o n  whatsoever of submerged. ter ' races  o r  c l i f f s  on the  deep p o r t i o n  of the  

lagoon f l o o r .  The mean d e p h  of the  lagoon i s  26.2 fathoms, wi th  depths  between 

24 and 32 fathoms most common. Bottom samples and underwater photographs show 

t h a t  t h e  lagoon f l o o r  i s  c h i e f l y  covered wi th  Foraminifera ,  s h e l l s ,  Halimeda 

d e b r i s ,  c o r a l  and o t h e r  miscellaneous f i n e  d e b r i s .  

I n  t h e  Marshal ls ,  t h e  a t o l l s  r i s e  ou t  of water about 15,000 f e e t  i n  depth.  

The s lopes  of t h e  a t o l l s  a r e  s t e e p e s t  i n  t h e  upper p o r t i o n s  near  t h e  s u r f a c e .  

A t  Eniwetok the  contour g r a d i e n t  reaches a  r a t e  of about 4,000 f e e t  p e r  mile.  

F igure  3 shows t h e  ocean bottom contours i n  the  v i c i n i t y  of Eniwetok A t o l l .  

The o r i g i n a l  n a t i v e  populat ion of Eniwetok Ato l l  was Micronesian and i n  1930 

c o n s i s t e d  of 121 i n h a b i t a n t s  who r a i s e d  c h i e f l y  p igs ,  chickens and coconuts,  and 

caught t h e  abundant f i s h  a v a i l a b l e  i n  t h e  Eniwetok a r e a .  I n  1947 Eniwetok A t o l l  

was s e l e c t e d  f o r  an expansion of t h e  permanent P a c i f i o  Proving Ground because of 

i t s  i s o l a t e d  p o s i t i o n ,  s t a b l e  weather and t h e  geography of i t s  l and  masses. A t  

t h i s  time t h e  Eniwetok people  were moved t o  Ujelang,  where n e a r l y  200 n a t i v e s  

l i v e  today.  Since  t h a t  time Eniwetok has been populated exc lus ive ly  wi th  Ameri- 

can personnel  a s s o c i a t e d  wi th  atomic t e s t  o p e r a t i o n s .  The number of persons 

p r e s e n t  v a r i e s  from tens  of thousands dur ing a c t i v e  opera t ions  t o  s e v e r a l  hun- 

dreds  dur ing i n t e r i m  per iods .  The development of ;the a t o l l  f o r  t e s t  purposes 

has c o n s i s t e d  p r i n c i p a l l y  of t h e  c o n s t r u c t i o n  of permanent base  camps on FRED 

and ELMER I s l e t s  and of the  u t i l i z a t i o n  of t h e  nor the rn  i s l e t s ,  extending from 

Runi t  t o  Bogallua,  f o r  s h o t - s i t e  and t e c h n i c a l  ins t rumenta t ion  purposes.  

3. GENERG WEATHER SETTING 

Although d e t a i l e d  s t u d i e s  of t h e  macroclimate of t h e  Marshall  I s l a n d s  a r e a  

and of Eniwetok i n  p a r t i c u l a r  a r e  a v a i l a b l e  i n  t h e  l i t e r a t u r e  ( ~ p p e n d i x  III), it 

was thoughb d e s i r a b l e  t o  inc lude  i n  t h i s  r e p o r t  a  genera l  d e s c r i p t i o n  of the  

weather s e t t i n g  of Eniwetok. It  i s  t h e  purpose of t h i s  s e c t i o n  t o  p r e s e n t  a 

g e n e r a l  d e s c r i p t i o n  t h a t  w i l l  be e s p e c i a l l y  u s e f u l  t o  those  n o t  f a m i l i a r  with 

t r o p i c a l  meteorology. 

Eniwetok i s  l o c a t e d  on t h e  sou th  s i d e  of t h e  P a c i f i c  h igh p ressure  b e l t ,  i n  

what i s  commonly c a l l e d  t h e  nor th -eas t  t r a d e  wind zone, and t o  t h e  n o r t h  of t h e  

e q u a t o r i a l  trough of low pressure .  

Wind S t r u c t u r e .  Eniwetok i s  o v e r l a i n  wi th  t h r e e  n e a r l y  independent wind 



systems. The lowest  of these ,  extending from t h e  s u r f a c e  up t o  about 20,000 

f e e t ,  i s  t h e  wel l  known t r a d e  wind c u r r e n t .  The Trades a r e  deepest  and s t rong-  

e s t  dur ing  t h e  w i n t e r  months, December through February,  wi th  an average s t r e n g t h  

at  t h e  s u r f a c e  of about 18 knots from an e a s t - n o r t h e a s t e r l y  d i r e c t i o n .  Maximum 

speeds occur at  about t h e  f o u r  t o  f i v e  thousand f o o t  l e v e l ,  where speeds g r e a t e r  

than  25 knots a r e  n o t  uncommon. The top  of t h e  c u r r e n t  dur ing  t h i s  season may 

o f t e n  extend t o  30,000 f e e t  o r  more. During t h e  s p r i n g  and summer the  Trades 

become gradua l ly  weaker and more v a r i a b l e .  A t  t h e  same time t h e i r  average o r  

most t y p i c a l  d i r e c t i o n  veers  from e a s t - n o r t h e a s t e r l y  t o  e a s t e r l y .  During August 

and September t h e  average s u r f a c e  wind i s  11 knots from the  e a s t .  During these  

two months, f requen t  per iods  of very l i g h t  winds, e s p e c i a . 1 1 ~  coming from the  

s o u t h e a s t ,  are o f t e n  observed.  During March, Apr i l  and May t h e  t r a d e  wind cur- 

r e n t  becomes sha l lowes t ,  o f t en  n o t  extending above t h e  8,000 o r  9,000-foot l e v e l .  

F igure  4, on which i s  p l o t t e d  t h e  zonal o r  eas t -west  component of t h e  wind as a 

f u n c t i o n  of h e i g h t  and of month, shows these  d i f f e r e n t  changes. Surface wind 

s t a t i s t i c s  by month a r e  given i n  Table I. 

Above t h e  t r a d e s  and extending up t o  t h e  t ropopause,  which i s  genera l ly  

l o c a t e d  between 55,000 and 60,000 f e e t ,  a r e  wes te r ly  winds which a r e  u s u a l l y  

c a l l e d  the  Upper W e s t e r l i e s .  This  wind s t ream may be thought of as t h e  southward 

ex tens ion  of t h e  s t r o n g  circumpolar j e t  s t ream of m i d - l a t i t u d e s .  A t  t he  l a t i t u d e  

of Eniwetok t h i s  southward extension of the  p o l a r  w e s t e r l i e s  o v e r l i e s  the  t r a d e  

wind c u r r e n t .  The Upper Wes te r l i e s  a r e  q u i t e  v a r i a b l e  due t o  t h e  presence of 

numerous cyc lon ic  and a n t i c y c l o n i c  v o r t i c e s  which a r e  t y p i c a l l y  c a r r i e d  a long i n  

t h e  b a s i c  c u r r e n t .  Such a vor tex,  i n  the  proper p o s i t i o n  r e l a t i v e  t o  Eniwetok, 

o f t e n  produces e a s t  winds f o r  pe r iods  of two t o  f o u r  days a t  t h e s e  upper l e v e l s .  

The upper wes te r ly  c u r r e n t ,  whose core  i s  normally l o c a t e d  at  about the  40,000- 

f o o t  l e v e l ,  i s  s t r o n g e s t  i n  t h e  s p r i n g ,  from t h e  month of March through May, a t  

which time average v e l o c i t i e s  reach  25 knots .  A t  t h e  same time t h i s  c u r r e n t  i s  

deepes t  and most we l l  developed. As t h e  season p rogresses  through summer i n t o  

autumn, t h e  th ickness  and s t r e n g t h  of t h e  c u r r e n t  d iminishes  t o  average values  

of about 5 knots wi th  extremely high v a r i a b i l i t y .  I n  mid-winter t h e  Upper West- 

e r l i e s  o f ten  do n o t  extend a s  f a r  south  a l o f t  a s  Eniwetok. 

Above t h e  tropopause and s i t u a t e d  i n  the  lower s t r a t o s p h e r e  i s  t h e  t h i r d  

wind stream, which i s  an e a s t e r l y  and very s teady c u r r e n t .  These winds a r e  
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normally c a l l e d  t h e  Krakatoa E a s t e r l i e s .  The Krakotoa E a s t e r l i e s  a r e  weakest 

dur ing tile w i n t e r  months of December through February and reach t h e i r  maximum 

s t r e n g t h  i n  t h e  late summer o r  e a r l y  autumn from August t o  October. Lack of ob- 

s e r v a t i o n a l  d a t a  precludes  any p o s i t i v e  s ta tement  concerning t h e i r  e x t e n t .  How- 

ever ,  they a r e  g e n e r a l l y  observed above a l t i t u d e s  of 60,000 f e e t  extending up- 

ward as h lgh  as ba l loon  soundings have reached. These upper e a s t e r l i e s  a r e  t h e  

s t e a d i e s t  and most p e r s i s t e n t  winds known. T h e i r  s t ead iness  exceeds t h a t  of the  

s u r f a c e  t r a d e s .  

Temperature. The v a r i a t i o n  of s u r f a c e  air  temperature a t  Eniwetok i s  ex- 

tremely s,mall -- a f a c t  a s s o c i a t e d  wi th  i t s  Oceanic l o c a t i o n  and i t s  l a t i t u d e 4 .  

k e n g t h  of t h e  d a y l i g h t  pe r iod  ( s u n r i s e  t o  s u n s e t )  at Eniwetok ranges from 

12  hours,  46 minutes t o  11 hours,  29 minutes. Energy received at  t h e  o u t e r  

atmosphere ranges from about 890 t o  about 600 ~ a l . / c m . ~ / d a ~ .  ( ~ f t e r  Robert J .  

L i s t ,  Smithsonian Meteorological  Tables, 6 t h  e d i t i o n ) .  For  times of s u n r i s e  and 

s u n s e t  see Table 2. 

There i s  more temperature d i f f e r e n c e  between n i g h t  and day than t h e r e  i s  between 

January and J u l y .  The g r e a t e s t  temperature changes a r e  observed dur ing  r a i n  

showers, as a r e s u l t  of evaporat ive  cool ing.  Mean-maximum and mean-minimum 

temperatures  by month a r e  given f o r  Eniwetok i n  Table  I. 

Cloudiness.  The d ry  season i s  normally considered t o  extend from mid- 

November through March and dur ing t h i s  t ime t o t a l  sky cover averages about 5  

t e n t h s .  There i s  l i t t l e  i f  any observable d i u r n a l  v a r i a t i o n  i n  cloud amount. 

The dominant c loud form dur ing t h i s  season i s  t h e  t y p i c a l  t r a d e  wind cumuluswim 

bases at  about 1 ,800 f e e t  and tops extending t o  t h e  4,000-5,000-foot l e v e l .  

Some middle c loud iness  and c i r r u s  may be observed i n  a s s o c i a t i o n  wi th  d i s tu rbed  

cond i t ions  i n  t h e  more a c t i v e  convective a r e a s  l o c a t e d  f u r t h e r  sou th .  A s  the  

season advances from Apr i l  t o  l a t e  August o r  e a r l y  September t h e  cumuli typ i -  

c a l l y  p r e s e n t  i n c r e a s e  i n  v e r t i c a l  development s o  t h a t  by l a t e  summer cloud 

tops a r e  normally found at  t h e  8,000-9,000-foot l e v e l .  A t  t h e  same time, the  

amount of sky cover i n c r e a s e s  t o  an average of 6 o r  7 t e n t h s ,  due i n  p a r t  t o  

more a c t i v e  cumulus development and i n  p a r t  t o  t h e  more f requen t  appearance of 



middle c loud and c i r r u s .  Average c loud amounts a t  Eniwetok a r e  given i n  Table I. 

P r e c i p i t a t i o n  and Trop ica l  Storms. During t h e  dry season, p r e c i p i t a t i o n  i s  

almost e n t i r e l y  t h e  r e s u l t  of cumulus-produced showers. These showers a r e  nor- 

mally of s h o r t  dura t ion ,  bu t  through t h e i r  f r e q u e n t  occurrence may produce 

s e v e r a l  inches  of r a i n f a l l  i n  a month. During t h e  summer and e a r l y  autumn 

months, p e r i o d i c  d i s tu rbances  i n  t h e  t r a d e  wind c u r r e n t ,  which a r e  known as 

e a s t e r l y  waves, move ac ross  t h e  Eniwetok a r e a  and produce g r e a t l y  inc reased  

c loudiness  and p r e c i p i t a t i o n .  These wavelike deformations of t h e  genera l  e a s t e r -  

l y  flow are f i r s t  observed i n  the  t r a d e  wind c u r r e n t  i n  t h e  v i c i n i t y  of 140° W 

long i tude .  They move westward and slowly deepen u n t i l  i n  some cases  cu to f f  

cyc lon ic  d i s tu rbances  a r e  produced. These cyc lon ic  v o r t i c e s  o r  t r o p i c a l  storms 

cont inue t h e i r  wes te r ly  movement i n  t h e  b a s i c  c u r r e n t  and under c e r t a i n  s p e c i a l  

circumstances may develop i n t o  typhoons. It i s  uncommon, however, f o r  typhoons 

t o  become f u l l y  developed i n  the  Eniwetok area; perhaps one every f i v e  years  i s  

t y p i c a l .  With t h e  passage of an e a s t e r l y  wave over,  o r  t o  t h e  s o u t h  o f ,  Eniwetok 

a genera l  i n c r e a s e  i n  c loudiness  at  a l l  l e v e l s  i s  observed t o g e t h e r  wi th  numerous 

moderate t o  heavy showers and i n  some cases  wi th  l i g h t  t o  moderate continuous 

r a i n f a l l .  A s  t h e  wave passes on westward t h e  cloud condi t ions  slowly r e t u r n  

( a f t e r  a day o r  two) t o  a t y p i c a l  t r a d e  wind cumulus d i s t r i b u t i o n  and p r e c i p i -  

t a t i o n  i s  again  produced almost e x c l u s i v e l y  by i n d i v i d u a l  cumulus a c t i v i t y .  The 

i n t e n s i t y  and frequency of e a s t e r l y  wave format ion reaches i t s  maximum i n  l a t e  

summer o r  e a r l y  autumn, and a corresponding maximum i n  p r e c i p i t a t i o n  values  i s  

observed at  t h a t  time. Mean p r e c i p i t a t i o n  amounts by months f o r  Eniwetok a r e  

given i n  Tab le  I. 

4. HYDROGRAPHY 

The f o u r  aspec t s  of t h e  hydrography of Eniwetok Ato l l  t h a t  a r e  p e r t i n e n t  t o  

t h e  i n t e r p r e t a t i o n  of t h e  observat ions  p resen ted  i n  t h i s  s tudy a r e  t h e  bathymetry 

of t h e  lagoon and immediately surrounding ocean waters, t i d a l  v a r i a t i o n s ,  c u r r e n t  

systems i n  t h e  lagoon, and mean water temperature r e l a t i o n s h i p s  wi th  s p e c i a l  

r e f e r e n c e  t o  seasona l  v a r i a t i o n s  i n  s u r f a c e  water temperature and changes i n  

v e r t i c a l  temperature s t r u c t u r e  wi th in  t h e  lagoon. Each of t h e s e  t o p i c s  i s  con- 

s i d e r e d  below. 

On t h e  b roades t  s c a l e ,  Eniwetok c o n s i s t s  of a ree f  and superincumbent i s l e t s  



t h a t  enc lose  a l a r g e  deep lagoon and t h a t  on t h e  ocean s i d e  descend very s t e e p l y  

a long  t h e  r e e f  f r o n t  i n t o  water  t h a t  i s  hundreds of fathoms deep (F igure  3).  

The lagoon i s  g e n e r a l l y  deepest  i n  i t s  nor th  c e n t r a l  p a r t ,  most of which l i e s  

below 32 fathoms, and i t  inc ludes  about 2300 c o r a l  k n o l l s  t h a t  r i s e  t o  wi th in  a 

few fathoms of mean s e a  ( lagoon)  l e v e l  as wel l  as a 10-fathom t e r r a c e  t h a t  

borders  t h e  r e e f  "a long t h e  e a s t ,  nor th ,  and northwest s i d e  of the  lagoon." 

Emery desc r ibes  t h i s  t e r r a c e  as fol lows:  

"The t e r r a c e  i s  widest  where t h e  r e e f  bends outward away from 

t h e  lagoon and narrowest where the  ree f  i s  inden ted  toward 

t h e  lagoon . . . . . . I n  t h e  northwest p a r t  of t h e  lagoon, 

where t h e  t e r r a c e  i s  widest  it conta ins  a depress ion  which 

extends about 8 fathoms below the  t e r r a c e  s u r f a c e  . . . . . t t  5 

5 ~ .  0 .  Emery, "Submarine Geology of B i k i n i  A t o l l " ,  B u l l .  GSA, LIX, 9, 

-- 

From t h e  bathymetr ic  o h a r t  t h a t  appears i n  Emery's a r t i c l e ,  i t  can be seen t h a t  

t h i s  t e r r a c e  i s  1 ,000 t o  5,000 f e e t  wide. This  same c h a r t  g ives  t h e  bathymetric 

d e t a i l s  f o r  t h e  e n t i r e  lagoon f l o o r .  A more g e n e r a l i z e d  c h a r t  of t h e  f l o o r  

appears i n  Figure  2;  whi le  F igure  1 shows sample soundings between ELMER and 

MACK and between BRUCE and KEITH, along t h e  two l i n e s  t h a t  were followed i n  

sampling lagoon water  temperatures .  

The mean t i d a l  range at  Eniwetok Ato l l  is 2.7 f e e t ;  t h e  mean d i u r n a l  range, 

3.9 f e e t .  During t h e  two per iods  of synopt ic  obse rva t ion ,  i n  August, 1957, and 

i n  January-February, 1958, t h e  h igh  and low t i d e s  were as shown i n  Table 2 ,  

AppendLx I. 

The genera l  p a t t e r n  of c u r r e n t  systems w i t h i n  t h e  Eniwetok lagoon s h i f t s  

c o n t i n u a l l y  wi th  t i d a l  v a r i a t i o n s  and wi th  changes i n  t h e  speed and d i r e c t i o n  of 

t h e  wind. However, some g e n e r a l i z a t i o n s  a r e  warranted.  With n o r t h e a s t  t o  south- 

e a s t  winds, the  s u r f a c e  c u r r e n t s  probably form g e n e r a l  p a t t e r n s  similar t o  those  

t h a t  have been observed at  B i k i n i  ( ~ i g u r e  5 ) .  

So f a r  as s u r f a c e  water  temperatures a r e  concerned, t h e  annual range over 

t h e  nearby ocean i s  from a mean of 820 F. i n  l a t e  w i n t e r  (~ebruary- arch) t o  a 

mean of 83.5O i n  l a t e  summer (~ugust-September)  as shown i n  Figure  6. V e r t i c a l  



temperature  s t r u c t u r e  w i t h i n  t h e  f i r s t  few fathoms of wa te r  i s  c l o s e l y  r e l a t e d  t o  

windspeed, With winds i n  excess  of 10-15 knots t h e r e  i s  vigorous mixing and t h e  

s t r u c t u r e  i s  i so the rmal .  Otherwise,  t h e  t empera tu re  tends  t o  be i so the rmal  at  

n i g h t  ( w i t h  s u r f a c e  coo l ing)  and t o  i n c r e a s e  upward only very s l i g h t l y  by day, 

w i t h  t h e  t emperamre  d i f f e r e n c e  between t h e  s u r f a c e  and t h e  2-fathom depth being 

a small f r a c t i o n  of a  degree  Fahrenhe i t .  

5. TOPOGRAPHY~ 

A s  i n d i c a t e d  i n  t h e  i n t r o d u c t i o n ,  weather obse rva t ions  dur ing t h e  Eniwetok 

Microc l ima t ic  P r o j e o t  were made a t  seven d i f f e r e n t  s i t e s  i n  t h e  a t o l l .  These 

s i t e s  were on t h e  i s l e t s  of FRED, ELMER, BRUCE, YVONNE, JANET, KEITH and a l s o  i n  

t h e  lagoon a t  MACK ( ~ i g u r e  1 ) .  It  i s  t h e  purpose of t h i s  s e c t i o n  t o  d e s c r i b e  t h e  

l o c a l  topography of each of t h e s e  obse rva t ion  p o i n t s .  

' ~ o s t  of t h e  d e t a i l e d  ree f  d e s c r i p t i o n s  g iven  i n  t h i s  s e c t i o n  were obta ined 

from "Geology of B i k i n i  and Nearby A t o l l s "  by Emery, Tracy, Ladd e t  a l ,  USGS 

P r o f .  Paper No. 260-A, P a r t  I ,  1954. The r e a d e r  i s  r e f e r r e d  t o  t h i s  p u b l i c a t i o n  

f o r  more d e t a i l e d  in fo rmat ion .  

FRED, one of t h e  p r i n c i p a l  i s l e t s  of t h e  a t o l l ,  i s  l o c a t e d  at  i t s  southern-  - 
most ex t remi ty ,  immediately ad jacen t  t o  t h e  e a s t  s i d e  of Wide Passage.  This 

crescent-shaped l s l e t  i s  o r i e n t e d  approximately nor theas t -southwest  and measures 

some 2.6 mi les  long  by 0 . 4  mi les  wide. The i s l e t  comprises some 0 .8  square  mi les  

of dry  land.  The development of FRED as t h e  p r i n c i p a l  permanent o p e r a t i o n a l  base 

has  removed e s s e n t i a l l y  a l l  of i t s  n a t u r a l  topograph ic  f e a t u r e s .  It now c o n s i s t s  

of an e s s e n t i a l l y  f l a t ,  graded,  t a b l e  some 11 f e e t  above mean s e a  l e v e l .  Only i n  

t h e  extreme n o r t h e a s t e r n  p o r t i o n  of t h e  i s l e t  a r e  remnants of o r i g i n a l  r e l i e f  

s t i l l  observed. An a i r c r a f t  runway, numerous taxiways,  a i r c r a f t  parking a reas  

and bu i ld ings  Occupy more than 90s  of t h e  weatern two-thi rds  of t h e  i s l e t .  The 

e a s t e r n  one- th i rd  of t h e  i s l e t  i s  p r i n c i p a l l y  used  f o r  housing f a c i l i t i e s  f o r  

personnel .  (See  F igure  7.)  

The seaward ree f  a long t h e  s o u t h e a s t e r n  f a c e  of t h e  i s l e t  i s  composed of 

f o u r  p r i n c i p a l  p a r t s :  ( 1 )  An Algal Ridge made up of smal l  moderately we l l  

developed b u t t r e s s e s  wi th  small r e l a t i v e l y  s t r a i g h t  and r e g u l a r  surge  channels.  



The r i d g e  i s  approximately 50 f e e t  wide and appears t o  be dead as a r e s u l t  of 

wartime damage and numerous f u e l  o i l  immersions. ( 2 )  The Outer Reef F l a t  i s  

covered by 3 inches t o  1 f o o t  of water a t  low t i d e  and c o n s i s t s  of a f l a t  of 

a l g a l  l imestone covered with a s o f t  ve lve ty  a l g a l  veneer and p i t t e d  wi th  small 

depress ions  from a few inches  t o  a f o o t  o r  more i n  diameter .  The ou te r  reef f l a t  

i s  about 130 f e e t  wide. ( 3 )  The I n n e r  Reef F l a t  i s  exposed at  low t i d e ,  r i s i n g  

g radua l ly  t o  about a f o o t  above water l e v e l ,  and i s  covered over  on i t s  shoreward 

end wi th  l o o s e  s c a t t e r e d  cobbles.  I n  some a reas  l a r g e  blocks of t h e  o u t e r  reef  

have been t o r n  l o o s e  and l i f t e d  up Onto t h e  i n n e r  f l a t  by t h e  a c t i o n  of severe  

storms. ( 4 )  A Boulder Rampart makes up t h e  very s t e e p  beach of cobbles .  This 

f e a t u r e  i s  probably i n  l a r g e  p a r t  a r t i f i c i a l  as a r e s u l t  of cons t ruc t ion  work on 

t h e  i s l e t ,  b u t  t h e  i s l e t  o u t l i n e  appears t o  have been changed very l i t t l e .  The 

lagoon beach which s t r e t c h e s  along t h e  nor thwestern  f a c e  of FRED i s  a g e n t l y  

s l o p i n g  s c a l l o p e d  beach made up l a r g e l y  of gravel  and l o o s e  sand. I n  some areas ,  

however, exposed rock i s  ev iden t .  

The o r i g i n a l  vege ta t ion  of FRED I s l e t  has been almost completely des t royed 

as a r e s u l t  of t h e  combined a c t i o n  of wartime a s s a u l t  and t h e  postwar develop- 

ment of t h e  i s l e t .  Only a few ( s i x  o r  seven) widely s c a t t e r e d  mature cocopalms 

remain a long t h e  lagoon s i d e  of the  western h a l f  of the  i s l e t .  Addi t iona l ly  

some s c a t t e r e d  clumps of n a t i v e  Scaevola and of Messerschmidia remain i n  the  

eas ternmost  end of t h e  i s l e t .  I n  r e c e n t  years  some a r t i f i c i a l  p l a n t i n g  has been 

accomplished, b u t  a t  t h e  p resen t  time t h e s e  p lan t ing3  do n o t  appreciably  a l t e r  

t h e  appearance of an almost completely b a r r e n  i s l e t .  

ELMER which i s  a p r i n c i p a l  i s le t  of t h e  a t o l l ,  i s  s i t u a t e d  on i t s  south- 
- 9  

e a s t e r n  edge some 4 miles  northwest of FRED and immediately ad jacen t  t o  t h e  

southwestern edge of t h e  Deep Entrance.  This  oblong i s l e t  i s  approximately 1 . 4  

miles long  and 0 . 3  miles wide; i t  c o n s i s t s  of about 0.3 square  mi les  of dry l and .  

As  i n  t h e  case  of FRED, t h e  development of ex tens ive  permanent base  f a c i l i t i e s  on 

ELMER has l a r g e l y  removed a l l  t r a c e s  of i t s  former n a t u r a l  topography. It now 

c o n s i s t s  of an e s s e n t i a l l y  f l a t  t a b l e  some 11 f e e t  above sea l e v e l .  Housing 

f a c i l i t i e s ,  t e c h n i c a l  i n s t a l l a t i o n s  and uncovered m a t e r i a l  s t o r a g e  a r e a s  cover 

more than 80$ of t h i s  i s l e t .  (See Figure  8 . )  

The seaward r e e f  and lagoon beach c h a r a c t e r i s t i c s  of ELMER are similar i n  

almost a l l  r e s p e c t s  t o  those  desc r ibed  i n  t h e  case  of FRED. An except ion i s  t h e  



l a r g e  we l l  developed rock f l a t  which appears at  the  northernmost end of ELMER 

and forms t h e  i n n e r  beach-face i n  t h a t  l o c a l i t y .  

BRUCE, a s m a l l e r  i s l e t ,  i s  l o c a t e d  at  t h e  extreme e a s t e r n  edge of Eniwetok 

A t o l l ,  about 5 miles nor th -nor theas t  of ELMER. This  i s l e t  has two p r i n c i p a l  

p a r t s :  t h e  l a r g e r  p a r t ,  roughly square  i n  shape,  comprises t h e  e n t i r e  nor thern 

end of t h e  i s l e t ;  t h e  s m a l l e r  p a r t ,  an i r r e g u l a r  narrow s t r i p  s e p a r a t e d  from t h e  

main i s l e t  by a w a t e r - f i l l e d  depress ion i n  the  r e e f ,  i s  s i t u a t e d  at  the  southern 

end. BRUCE i s  approximately 0 .4  miles long by 0.2 miles wide and con ta ins  l e s s  

than  0.1 square  s t a t u t e  miles  of dry l and .  The e r e c t i o n  of s e v e r a l  measuring 

i n s t a l l a t i o n s  has n o t  t o  any g r e a t  e x t e n t  a f f e c t e d  t h e  n a t u r a l  topography of the  

i s l e t .  A s  w i l l  be seen from Figure  9, t h e  i s l e t  c o n s i s t s  of an e s s e n t i a l l y  f l a t  

t a b l e - l a n d  which occupies t h e  e n t i r e  c e n t r a l  p o r t i o n  of the  i s l e t  and i s  about 

1 2  f e e t  above s e a  l e v e l .  Along t h e  lagoon s i d e  of t h i s  t a b l e ,  which s lopes  

g e n t l y  downward from i t s  seaward edge toward t h e  lagoon, a r e  s e v e r a l  small dune- 

l i k e  mounds which reach e l e v a t i o n s  of 13 t o  15 f e e t .  Most of t h e  observat ions  

taken on BRUCE, inc lud ing  the  t r a v e r s e  observa t ions ,  were ob ta ined  i n  t h e  

v i c i n i t y  of an abandoned s teel -mat  a i r s t r i p  which runs ac ross  t h e  c e n t r a l  p a r t  

of t h e  i s l e t  as shown i n  F igure  9. This  a i r s t r i p  has been abandoned f o r  f i v e  o r  

s ix years  and i s  now covered wi th  a growth of g r a s s  and weeds b u t  as y e t  has not 

been over-grown by heav ie r  brush.  

The s e a  reef  comprising t h e  e a s t e r n  edge of BRUCE i s  c h a r a c t e r i s e d  by the  

e x t e n s i v e  development of l i n e s  of g ro ins  o r  rock b a r s ,  t r a n s v e r s e  t o  the  r e e f  

edge. The r e e f  i t s e l f  may be d iv ided  i n t o  f i v e  zones: ( 1 )  The Algal Ridge 

which s l o p e s  g e n t l y  seaward with no b u t t r e s s e s  apparent .  Th i s  zone i s  approxi- 

mately 80 f e e t  wide wi th  numerous s u r g e  channels i n  t h e  form of widely spaced 

cracks  1 t o  4 f e e t  wide and 1 t o  5 f e e t  deep t h a t  extend 50 f e e t  o r  more beyond 

t h e  r i d g e  c r e s t .  The channel wa l l s  a r e  s t r a i g h t - s i d e d  and smooth; t h e  f l o o r  i s  

eroded a l g a l  l imestone,  i t s  s u r f a c e  wavy and b a r e  except  f o r  s p a r s e  g rave l  and 

boulder  nodules i n  shallow po tho les .  The c r e s t  of t h e  r i d g e  i s  g e n t l y  rounded 

and l i e s  a f o o t  o r  more above low water.  ( 2 )  The Algal Pavement c o n s i s t s  of a 

f l a t  pavement of Poro l i thon ,  mostly yellow and dying, under one f o o t  o r  more of 

water .  The pavement i s  about 66 f e e t  wide. ( 3 )  The Reef F l a t  i s  of orange- 

yel low a l g a l  l imestone veneered by a t h i n  f i l m  of Foraminifera1 sand and marine 

a l g a e .  The f l a t  s u r f a c e  i s  bar ren  and covered wi th  2 t o  b inches  of water.  



1t i s  s t e e p  on the  seaward s i d e  and g e n t l y  s l o p i n g  on t h e  shore  s i d e .  Corals 

a r e  r a r e  o r  e n t i r e l y  absen t  except  i n  small p o o l s .  ( 4 )  The Rock Bar o r  Groin, 

which i s  about 1300 f e e t  wide, i s  a l i t h i f i e d  conglornorate, modified by e ros ion  

and s o l u t i o n  t o  form a rough pla t form about 3 inches  above low water l e v e l .  To 

landward the  base of t h e  b a r  i s  l i t h i f i e d  and on it i s  p i l e d  a mass of loose  

boulders  of c o r a l  and a l g a l  l imestone.  F u r t h e r  shoreward the  rubble  grows f i n e r  

and the  last  500 f e e t  of t h e  g r o i n  i s  a  g rave l  and sand b a r .  ( 5 )  A narrow 

channel s e p a r a t e s  t h e  g r o i n  from the  i s l e t  beach and i s  g rave l  covered. The 

water  he re  i s  one t o  one and one ha l f  f e e t  deep at  low t i d e  and during e a r l y  

f lood  t i d e .  The maximum c u r r e n t  through t h i s  channel reaches 2  kno ts .  The 

lagoonward s i d e  of BRUCE i s  composed of a  number of sca l loped  g rave l  and sand 

beaches which s lope  g e n t l y  c u t  t o  a  wide p a r t i a l l y  submerged rock f l a t .  

BRUCE i s  covered almost completely with n a t i v e  vege ta t ion .  A more complete 

d e s c r i p t i o n  of t h e  vege ta t ion  i s  given i n  Sec t ion  6 .  

YVONNE, a  medium-sized i s l e t ,  i s  l o c a t e d  a long t h e  n o r t h e a s t  f ace  of - 
Eniwetok Ato l l  about 6 miles  north-northwest of BRUCE. It  i s  an e longated s i n g l e  

i s l e t  measuring about 1.7 miles long and about 0 .2  miles  wide. I t s  dry l a n d  a r e a  

comprises about 0 . 3  square  miles  (F igure  1 0 ) .  For many years  t h i s  i s l e t  has 

been used as a  s h o t  s i t e .  As a r e s u l t  cons iderab le  modi f i ca t ion  of i t s  n a t u r a l  

topography has been produced. It i s  today a  low-lying sand-covered f l a t  wi th  

numerous deep and l a r g e  depress ions  extending down i n t o  the  ree f  s t r u c t u r e  below 

and wi th  numerous dune- l ike  hummocks which reach h e i g h t s  of 1 5  t o  20 f e e t  above 

s e a  l e v e l .  The seaward and lagoon reef  and beach c h a r a c t e r i s t i c s  a r e  s i m i l a r  t o  

those  desc r ibed  i n  t h e  case of BRUCE. As a r e s u l t  of numerous nuc lea r  deto- 

n a l l o n s ,  the  i s l e t  i s  e n t i r e l y  devoid of vege ta t ion .  

JANET is a p r i n c i p a l  i s l e t  of the  a t o l l  and i s  s i t u a t e d  at  i t s  northernmost - 
ex t remi ty .  It  l i e s  some 11 miles northwest of YVONNE and i s  roughly t r i a n g u l a r  

i n  shape. JANET measures some 1.1 miles i n  a  nor thwest-southeast  d i r e c t i o n  and 

some 0.7 miles i n  a northeast-southwest d i r e c t i o n .  I t  con ta ins  about 0 . 6  square  

miles  of dry l and  (F igure  1 0 ) .  This i s l e t  has a l s o  been used dur ing previous 

years  a s  a sho t  s i t e  and a s  a r e s u l t  i s  l a r g e l y  devoid of vege ta t ion  and has an 

appreciably  a l t e r e d  topography. The i s l e t  consi .sts  of an e s s e n t i a l l y  pyramidal 

t a b l e  a t  some 15 f e e t  above s e a  l e v e l  wi th  numerous l a r g e  p i t s  and depress ions  

l o c a t e d  along i t s  seaward s i d e s .  



The seaward r e e f  o f f  JANET i s  comprised of f o u r  p r i n c i p a l  zones: (1 )  The 
Algal Ridge, which c o n s i s t s  of a zone of b u t t r e s s e s  and surge channels com- 

parab le  i n  g e n e r a l  form t o  those  desc r ibed  f o r  BRUCE. The r i d g e  as a whole i s  

dark brown wi th  a  few pink o r  l i g h t  brown a r e a s ,  bu t  t h e  da rker  p a r t s  of t h e  

r i d g e  a r e  almost b lack.  Surge channels and p o t h o l e - l i k e  depress ions  a r e  f l o o r e d  

wi th  sand and well-rounded c o r a l  pebbles and bou lders .  The r i d g e  zone i s  about 

60 f e e t  wide. ( 2 )  The Coral  Zone i s  a rough rock  f l a t  wi th  a r e l i e f  of one 

f o o t  o r  more and a width of about 140 f e e t .  L i v i n g  c o r a l s  are very numerous 

near  t h e  ends of t h e  su rge  channels b u t  over  t h e  zone as a whole they probably 

do n o t  cover more than 15% of t h e  su r face .  Near t h e  landward edge of t h e  zone 

a r e  s c a t t e r e d  remnants of an o l d e r  a l g a l  l imes tone  t h a t  rises from s ix  inches  

t o  a f o o t  above low t i d e  l e v e l .  ( 3 )  The Rock F l a t ,  which i s  about 910 f e e t  

wide, i s  a b a r r e n  s u r f a c e  wi th  many pools i n  p i t s  and i r r e g u l a r  depress ions .  

The s u r f a c e  i s  rough near  i t s  seaward edge becoming smoother lagoonward wi th  

t h i n  patches of sand.  ( 4 )  The Beach Zone i s  covered wi th  a f i n e  ripple-marked 

sand at  t h e  edge of t h e  rock f l a t .  A t  h igher  l e v e l s  t h e  covering becomes 

c o a r s e r  wi th  worn c o r a l  heads commonly exceeding a f o o t  i n  d iameter .  The lagoon 

beach at  JANET i s  a broad g rave l  and sand beach s l o p i n g  g e n t l y  lagoonward and 

extending out  i n t o  r e l a t i v e l y  deep water .  

KEITH, a minor i s l e t  of t h e  a t o l l ,  i s  l o c a t e d  on i t s  southwestern edge - 
about 12  miles  almost due west of FRED I s l e t  and some 2-3 miles southeastward 

from Southwest Passage.  KEITH i s  near ly  t ea rdrop  shaped and measures about 0 . 3  

miles long by 0 . 1  miles wide. It  i s  o r i e n t e d  approximately northwest by south- 

e a s t  and c o n s i s t s  of less than  0 . 1  square  mi les  of dry l and .  No l a r g e  i n s t a l -  

l a t i o n s  have been plaoed on t h i s  i s l e t  and as a r e s u l t  bo th  i t s  n a t u r a l  topo- 

graphy and v e g e t a t i o n  have remained l a r g e l y  und is tu rbed .  A r e l a t i v e l y  narrow 

r i d g e ,  l y i n g  a long t h e  c e n t r a l  a x i s  of t h e  i s l e t  and reaching he igh t s  above 13 

f e e t  above s e a  l e v e l ,  i s  t h e  most prominent f e a t u r e  on t h i s  i s l e t .  The l and  

s lopes  g e n t l y  bo th  lagoonward and seaward from t h i s  narrow r i d g e  ( ~ i g u r e  11). 

A s  one proceeds a long t h e  r i d g e  i n  a s o u t h e a s t e r l y  d i r e c t i o n  i t  terminates  near  

t h e  o e n t e r  of t h e  i s l e t ,  where t h e  l and  sur face  s l o p e s  s t e e p l y  down t o  a near ly  

f l a t  t a b l e - l i k e  a r e a  l o c a t e d  about 5 f e e t  above s e a  l e v e l .  This t a b l e  a r e a  

comprises t h e  e n t i r e  sou theas te rn  ha l f  of t h e  i s l e t .  

The seaward r e e f  a long t h e  southwestern edge of KEITH can be d iv ided  i n t o  



f o u r  p r i n c i p a l  zones. ( 1 )  The Ter race  s lopes  seaward f o r  some 100 t o  300 f e e t ,  

where at  an apparent  depth  of 1 0  o r  15 fathoms i t  drops o f f  q u i t e  s t e e p l y .  A t  

i t s  o u t e r  edge it c o n s i s t s  of i r r e g u l a r  l o b a t e  a l g a l  spurs ,  separa ted  by wide 

deep canyon-like channels which extend f a r  down below s e a  l e v e l .  These a r e  

about 30 f e e t  deep at  t h e  r e e f  edge and cont inue seaward t o  t h e  edge of t h e  

t e r r a c e .  ( 2 )  The Algal Ridge does n o t  r i s e  t o  a wel l  de f ined  c r e s t ;  i n s t e a d  

t h e r e  a r e  s c a t t e r e d  hummocks o r  mounds about 20 t o  60 f e e t  ac ross  t h a t  r i s e  t o  a 

maximum of 1 f o o t  above low t i d e  l e v e l .  The zone i s  about 200 f e e t  wide. ( 3 )  

The Reef P l a t ,  which at low t i d e  i s  covered wi th  about 1 f o o t  of water,  i s  a 

f l o o r  of a l g a l  l imestone,  i r r e g u l a r  and hummocky with  sandy patches  i n  t h e  

hollows. Th is  zone i s  about 50 f e e t  wide. ( 4 )  The Beach Rock Zone, which i s  

about 30 f e e t  wide, c o n s i s t s  of a rough rock p l a t f o r m  on which l i e  boulders and 

t h e  bedded sandstone of t h e  i s l e t  shore .  The lagoon beach s i d e  of KEITH i s  

composed of a sharp ly  s l o p i n g  and narrow sand beach which extends down t o  about 

low water l e v e l  and t h e r e  meets a f l a t  of c o r a l  l imestone which g radua l ly  s lopes  

downward as one proceeds toward deeper lagoon water .  

Heavy vege ta t ion  on KEITH is l o c a t e d  p r i n c i p a l l y  on i t s  nor thwestern  h a l f .  

A heavy s t a n d  of mature coconut t r e e s  dominates t h i s  a r e a .  The sou theas te rn  h a l f  

of t h e  i s l e t  suppor ts  only secondary brush-type vege ta t ion ,  p r i n c i p a l l y  Scaevola. 

(See s e c t i o n  6 . )  

MACK i s  an a r t i f i c i a l  s i t e  b u i l t  upon a very l a r g e  c o r a l  head which i s  - 
l o c a t e d  i n  t h e  n o r t h e a s t e r n  quadrant of t h e  lagoon. MACK i s  approximately 7 

miles  due west of YVONNE and 8 miles due sou th  of JANET. This  s i t e  c o n s i s t s  of 

a l a r g e  p la t fo rm some 1 0  f e e t  above s e a  l e v e l  upon which has been b u i l t  a s t e e l  

tower some 85 feet  i n  h e i g h t  (F lgure  12).  There a r e  no exposed l a n d  a r e a s  at  

t h i s  s i t e .  

6 .  VEGETATION 

Eniwetok Ato l l  i s  considered on t h e  b a s i s  of the  vege ta t ion  t o  be one of 

t h e  d r i e r  of t h e  Marshall  I s l a n d s .  This  i s  evidenced by the  l a c k  of f e r n s  such 

as Polypodium and Asplenium, and of shrubs such as P ip tu rus ,  which a r e  p resen t  

on many of t h e  o t h e r  a t o l l s .  The pauc i ty  of bryophytes and f o l i o s e  l i c h e n s  above 

a meter  o r  a meter and a h a l f  above t h e  ground i s  f u r t h e r  i n d i c a t i o n  of the  

comparative dryness .  



Even so,  the  a t o l l  r ece ived  s u f f i c i e n t  mois ture  t o  mainta in  vege ta t ion  on 

almost a l l  p o r t i o n s  which a r e  cont inuously  above high t i d e .  The c h a r a c t e r  of 

t h i s  vege ta t ion  i s  a r e s u l t  of human a c t i v i t y  and t h e  bio-physical  f a c t o r s  such 

a s  s o i l  and under lying rock, wa te r leve l ,  and to le rances  of i n d i v i d u a l  spec ies .  

It has n o t  been p o s s i b l e  t o  make a  c a r e f u l  s tudy of a l l  of these  f a c t o r s .  How- 

e v e r ,  observat ions  and suggested c o r r e l a t i o n s  may be of some value .  

A s  would be expected on a group of small  i s l e t s  composed almost exc lus ive ly  

of c o r a l  and c o r a l l i n e  sand wi th  many fragments of mollusc s h e l l s ,  the  vege ta t ion  

i s  a s t r a n d  vege ta t ion  with Scaevola f ru tescens  and Messerschmidia a rgen tea  the  

most f requen t  shrubs o r  smal l  t r e e s .  Where t h e  s o i l  i s  somewhat r i c h e r  i n  

organic  m a t t e r  P i s o n i a  g rand is ,  Gue t ta rda  spec iosa  and, on some i s l e t s ,  Cordla 
subcorda ta  become more f requen t .  Coconuts occur i n  r e g u l a r  rows, having been 

p l a n t e d  by t h e  Japanese o r  Marshal lese  I s l a n d e r s .  Beneath t h e  t r e e s ,  which may 

reach  60-70 f e e t  i n  h e i g h t ,  t h e r e  a r e  hundreds of sprouted nu t s  as wel l  as seed- 

l i n g s  and small p l a n t s  of the  more common shrubs and p l a n t s .  Vines are an 

important  adjunct  t o  the  vege ta t ion  a long t h e  margins of t h e  tall shrub 

t h i c k e t s  o r  f o r e s t .  

Broadly speaking, t h e  vege ta t ion  may be desc r ibed  as composed of t h r e e  

r e l a t i v e l y  d i s t i n c t  "zones". The f i r s t  of t h e s e  i s  low, wi th  t h e  p l a n t s  and 

shrubs  no t ,  o r  bare ly  exceeding, one meter i n  h e i g h t .  The f a c t o r  which seems t o  

determine t h e  presence of t h i s  type  of vege ta t ion  i s  shallow sand o r  i s o l a t e d  

sand s p i t s  separa ted  from t h e  main water  l e n s  of the  i s l e t .  It i s  he re  t h a t  

Tr iumfe t ta  prooumbens and Ipomoea pes-caprae,  both  t r a i l i n g  o r  creeping vines ,  

r each  t h e i r  maximum development. Low, s t u n t e d  o r  dwarfed Scaevola a l s o  occurs 

w i t h  patches  of Lepturus forming open grass-mats on t h e  h i g h e r  o r  deeper-sandy 

s p o t s .  

The " t a l l  shrub" type of vege ta t ion ,  c o n s i s t i n g  of shrubs t o  f i v e  o r  s i x  

meters t a l l ,  occupies t h e  major p a r t  of each i s l e t .  Scaevola f ru tescens  and 

Messerschmidia a rgen tea  compose the  g r e a t e r  p o r t i o n  of t h i s  shrub.  Ipomoea tuba 

i s  g e n e r a l l y  found a t  t h e  "contact"  of t h i s  vege ta t ion  wi th  t h e  l o w  s t r a n d  

vege ta t ion .  Somewhat r i c h e r  s o i l s  suppor t  Guet tarda  spec iosa ,  Cordia subcordata,  

and Terminal ia  l i t t o r a l i s .  

Rocky-sandy s p i t s ,  even though separa ted  from the  main water- lens ,  a r e  

occupiea by t h i s  type  of vege ta t ion ,  b u t  wi th  Pemphis a c i d u l a  as the  near ly  



e x c l u s i v e  member. The i n d i v i d u a l s  form a "scrub" o r  "chapar ra l "  with open bare 

s u b s t r a t e  between them. 

The " f o r e s t " ,  i f  t h i s  des igna t ion  may be used,  i s  r e s t r i c t e d  t o  those  areas  

of t h e  i s l e t s  where t h e  depth of t h e  s o i l  o r  rock s u b s t r a t e  i s  such t h a t  a 

d i s t i n c t  "water- lens"  only of b rack i sh  water  i s  formed. P i s o n i a  grandis  i s  the  

major s p e c i e s ,  a l though Ochrosia  o p p o s i t i f o l i a  and Cordia subcordata  may, 

formerly,  have reached t h e i r  maximum development i n  t h i s  type of vegeta t ion.  

The coconut p l a n t a t i o n s  were p lan ted  i n  t h e  f o r e s t  a r e a  where they were 

u n d e r l a i n  by s o i l  and i n  the  high shrub type of vege ta t ion .  

Since  t h e r e  were two a reas  i n t e n s i v e l y  s t u d i e d ,  one on the  windward, and 

one on t h e  leeward, s i d e  of t h e  a t o l l ,  i t  may be u s e f u l  t o  desc r ibe  and d i scuss  

t h e s e  a r e a s  s e p a r a t e l y .  These d e s c r i p t i o n s  should be r e a d  i n  conjunction with 

Figures  13 and 14.  

KEITH. Underlying t h e  e n t i r e  i s l e t  appears t o  be a s h e l f  of conso l ida ted  - 
c o r a l  sand and s h e l l  rock which has i t s  upper s u r f a c e  a t  about t h e  high t i d e  

l e v e l .  This  s h e l f  rock i s  s o f t  and e a s i l y  broken and begins on the  ocean s i d e  

approximately at  t h e  beach. On t h e  lagoon s i d e  i t  extends 100-200 f e e t  lagoon- 

ward of t h e  high t i d e  l i n e .  

The s o u t h e a s t  h a l f  of the  i s l e t  forms a shal low b a s i n  about 1-2 f e e t  above 

h igh  t i d e  i e v e l ,  enclosed by a sandy r i d g e  3-8 f e e t  above the  f l o o r  of the  b a s i n .  

Within t h e  bas in  t h e  h l e h  sc rub  i n  t h e  chapar ra l  a r e  g e n e r a l l y  only 1-2  meters 

h igh ,  though occasional  l a r g e r  shrubs occur.  The i n d i v i d u a l s  a r e  g e n e r a l l y  5-10 

meters a p a r t  and numerous seed l ings  a r e  p resen t .  Messerschmidia and Scaevola 

a r e  t h e  only shrubby s p e c i e s  found. They a r e  subglobose i n  shape,  wi th  t h e  

l a t e r a l  branches touching t h e  ground. Between t h e  shrubs  may be found clumps of 

Tr icho laena  repens and F i m b r i s t y l i s  a t o l l e n s i s .  The r i m  on t h e  lagoon s i d e  

c a r r i e s  the  low v e g e t a t i o n  wi th  a preponderance of Scaevola,  Tr iumfe t ta  and 

Lepturus .  On t h e  lagoon s i d e  of t h e  r i m  a r e  d i s t i n c t  rows of Messerschmidia 

seed l ings  corresponding t o  windrows of seaweed ( a  g r e a t e r  p o r t i o n  of which i s  

Turb inar ia )  washed up by t h e  s e a  and t h e  Trades.  

The r i m  on t h e  ocean s i d e  i s  covered by t h e  h igh  shrub Messerschmidia and 

Scaevola. Tr iumfe t ta  and I-. tuba occur as s c a t t e r e d  p l a n t s  and Lepturus is 

almost e n t i r e l y  absent .  The beach s l o p e  i s  n e a r l y  b a r e ,  wi th  only s c a t t e r e d  

clumps of Tr iumfe t ta .  



The northwest s i d e  of the  bas in  a r e a  r i s e s  r a p i d l y  t o  t h e  high p o r t i o n  of 

t h e  i s l e t .  Guet tarda  e n t e r s  t h e  composition of t h e  shrub here ,  and i s  found i n  

reduced numbers throughout t h e  r e s t  of the  i s l e t .  The ocean s i d e  of the  i s l e t  

i s  under la in  by broken rock of i r r e g u l a r  s i z e s ,  f i l l e d  between with sand. This  

a r e a  was not  p lan ted  t o  coconuts and here  t h e  P i s o n i a  reaches i t s  maximum 

development i n  an open f o r e s t ,  wi th  Boerhaavia forming t h e  major p a r t  of t h e  

ground cover.  The lagoon h a l f  of t h e  high p a r t  of t h e  i s l e t  i s  covered wi th  

deeper s o i l  and coconuts have been p lan ted .  The high shrub forms a d e f i n i t e  

unders tory ,  b u t  T e m i n a l i a  i s  found only a long t h e  lagoon-side margins. I n  

d i s t u r b e d  s o i l s  of t h i s  area t h e  ephemeral weeds P o r t u l a c a  o l e r a c e a  and F leurya  

r u d e r a l i s  may be found. Pemphis a c i d u l a  and Sur iana  maritima occur as i s o l a t e d  

i n d i v i d u a l s  on the  high shrub margins of t h e  h i g h  p o r t i o n  of t h e  i s l e t .  

BRUCE. The i s l e t  of BRUCE i s  apparent ly  u n d e r l a i n  by a c o r a l  sand rock - 
which has been mainly broken up i n t o  i r r e g u l a r l y  s i z e d  rocks under t h e  i s l e t  

i t s e l f ,  b u t  i s  mainly unbroken i n  t h e  shallow waters  surrounding t h e  i s l e t .  

The s o u t h e a s t  p o r t i o n  of the  i s l e t  i s  a long  sand s p i t  wi th  a s h o r t  per-  

pend icu la r  s p i t  extending oceanward. The long s p i t  i s  covered by t h e  low 

vege ta t ion  wi th  ex tens ive  open patches of Lepturus .  Along t h e  h i g h e s t  p o r t i o n  

t h e  Messerschmidia and Scaevola take on t h e  c h a r a c t e r  of the  high shrub.  The 

perpend icu la r  s p i t  which i s  covered by high t i d e s  has t h e  high shrub Pemphis. 

The main p a r t  of t h e  i s l e t  i s  covered by t h e  high shrub, and except  f o r  a 

band on t h e  ocean s i d e  10-20 meters broad had been e n t i r e l y  p lan ted  t o  coconuts.  

This  band i s  u n d e r l a i n  by t h e  broken coral -sand rock wi th  l i t t l e  s o i l  o r  sand 

between. The Scaevola i s  t h e  dominant shrub i n  t h i s  region wi th  almost no 

ground cover and no vines .  I n  back of t h i s  band t h e  Messerschmidia becomes 

dominant. Here too,  v ines  and ground cover i s  l ack ing .  On t h e  lagoon s i d e  of 

t h e  i s l e t  t h e r e  i s  apparen t ly  a g r e a t e r  accumulation of organic  m a t t e r  i n  t h e  

s o i l .  P i s o n i a  and Cordia n e a r l y  exclude t h e  o t h e r  shrubs .  I .  t u b a  forms a 

n e a r l y  continuous b lanke t  on t h e  margin. 

An a i r s t r i p  t h a t  had been c u t  out  of t h e  v e g e t a t i o n  j u s t  sou theas t  of the  

c e n t e r  and a road connecting t h e  s t r i p  wi th  t h e  l and ing  on the  lagoon s i d e  near  

t h e  northwest end form openings i n  t h i s  v e g e t a t i o n .  The s t r i p ,  which i s  no 

longer  i n  use ,  and t h e  road  a r e  covered o r  bordered by F i m b r i s t y l i s  i n  t h e  open. 

I n  t h e  s h a d i e r  p o r t i o n s  of t h e s e  c l e a r i n g s  t h e  weedy g r a s s  E r a g r o s t i s  and 



p o r t u l a c a  (P. ole racea  and g. samoensis) form t h e  ground cover.  Boerhaavia i s  

t h e  p r i n c i p a l  ground cover under P i s o n i a  and e. 

7. TKF: OBSERVATIONS 

Four  a s p e c t s  of t h e  observa t iona l  program r e q u i r e  cons idera t ion :  t h e  plan 

of observat ion,  ins t rumenta t ion ,  Lnstrument exposure ( i n c l u d i n g  s i t e  d e t a i l s ) ,  

and observa t iona l  procedures.  I n  a d d i t i o n  t o  make t h e  d a t a  c o l l e c t e d  i n  t h i s  

s tudy most u s e f u l  i t  i s  necessary t o  e s t i m a t e  how r e l i a b l e  t h e  d i f f e r e n t  kinds 

of obse rva t ions  were. Except f o r  t h e  observa t iona l  p lan,  a l l  of t h e s e  aspects  

of t h e  observat ions  a r e  considered s p e c i f i c a l l y  i n  the  d e t a i l e d  no tes  t h a t  

accompany t h e  Tables  i n  Appendix I.  

P lan  of Observation: The i n t e n s i v e  observa t iona l  per iods  extended from 

1200 August 1 8 t h  through 1100, September l s t ,  1957 and from 1200 January 25th 

through 1100, February 8 t h ,  1958 (180th  meridian t ime) .  The plan of observat ion 

i s  summarized i n  Table 11. This  p lan was, i n  f a c t ,  followed reasonably c l o s e l y  

wi th  t h r e e  p r i n c i p a l  except ions:  because of va r ious  d i f f i c u l t i e s  t h a t  w i l l  not  

be desc r ibed ,  t h e r e  were days on which cloud photographs were n o t  obtkined and 

on which radarscope p i c t u r e s  were not  obtained; and hygrothermograph records  

were not  obta ined f o r  every day a t  a l l  l o c a t i o n s .  I n  a d d i t i o n ,  a  few of t h e  

+hourly observat ions  were missed at  KEITH and BRUCE, while at  t h e  nor the rn  

i s l e t  s i t e s  (YVONNE and JANET) a  few d a i l y  r a i n f a l l  observat ions  were missed. 

The t a b u l a r  d a t a  i n  Appendix I show P r e c i s e l y  what t h e s e  var ious  omissions were. 

During t h e  a c t u a l  i n t e n s i v e  observa t iona l  pe r iods ,  s p e c i a l  t r a v e r s e s  were 

made on BRUCE and ICEITH t o  determine micro-scale v a r i a t i o n s  i n  the  dry- and 

wet-bulb temperatures  and i n  the  temperature  of t h e  ocean and lagoon water a t  

shal low depths  upon t h e  r e e f .  Despi te  t h e i r  r e l a t i v e  pauc i ty ,  t h e s e  supple- 

mental  obse rva t iona l  d a t a  may prove of i n t e r e s t  t o  some i n v e s t i g a t o r s .  

The e x t e n s i v e  observa t iona l  phase covered two per iods:  from September 1, 

1957 through January 24, 1958 and from February 9, 1958 through August 17, 1958. 

Throughout almost a l l  of t h i s  p e r i o d  semi-monthly r a i n f a l l  t o t a l s  were obtained 

at  BRUCE and KEITH and d a i l y  t o t a l s  were ob ta ined  at  FRED and ELMER. I n  

a d d i t i o n ,  some a d d i t i o n a l  r a i n f a l l  r ead ings  were made on YVONNE, JANET, and MACK. 

Organizat ion of Observat ional  Data: The bu lk  of t h e  observa t iona l  d a t a  a r e  

p resen ted  i n  t h e  Tables  of Appendix I,  which con ta ins  i t s  own Table  of Contents,  





L i s t  of Abbreviations,  Code Names and Symbols, and Notes. I n  us ing t h e  d a t a  

appear ing i n  Appendix I re fe rence  should be made t o  t h e  General a t  t h e  

beginning of t h e  Appendix as wel l  as t o  t h e  d e t a i l e d ,  s p e c i f i c  notes  f o r  the  

i n d i v i d u a l  t a b l e s  t h a t  a r e  being used. Appendix I1 provides two I n d i c e s ,  one t o  

t h e  Radarscope P i c t u r e s ;  t h e  o t h e r ,  t o  t h e  Cloud P i c t u r e s .  This  Appendix a l s o  

oon ta ins  s p e c i f i c  no tes  and s t a t e s  how copies of t h e s e  p i c t u r e s  can be obta ined 

on loan .  Supplemental d a t a  sources  a r e  l i s t e d  i n  Appendix 111. A l l  F igures  and 

P l a t e s  r e f e r r e d  t o  i n  t h e  Appendices, as wel l  as i n  t h e  t e x t ,  appear a t  t h e  back 

of t h i s  p u b l i c a t i o n  and a r e  l i s t e d  on page ix. 



APPENDIX I. 

TABUIAR PRESENTATION OF OBSERVATIONAL DATA 

N.B. It is reconmended t h a t  t h e  da ta  i n  t h i s  Appendix be used - 
in conjunction with the  corresponding Notes. These Notes 

describe the  observational s i t e s  and procedures, speci fy  the  

instruments used, and provide es t imates  of the extreme l i m i t s  

of accuracy of the  observations. The accuracy l i m i t s  given 

can be appliod t o  estimate t h e  s ignif icance of comparative 

observations a s  well  a s  of any par t i cu la r  observation. In 

t h i s  connection i t  is noted t h a t  even in instances i n  which 

the  extreme l i m i t s  of accuracy exceed the  difference between 

two observations, the  di f ference may have some significance.  

Significance is re la t ed  t o  the  nature  of the  s t a t i s t i c a l  

populations from which the  observations a re  d r a w ,  a subject  

discussed in s w e  d e t a i l  in the  references c i t e d  in Appendix 111. 
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APPENDIX I. 

GENERAL NOTES 

. B. These G e n e r a l l o t e s  should be consulted before u t i l i z i n g  any of the  observational  da ta  -- 
of t h i s  Appendix. The General Notes descr ibe  t h e  observational  s i t e s  and instrument 

exposures on the  various i s l e t s  and a t  MACK, s t a t e  t h e  ' n e s  of instruments used, and 

g ive  the  procedures used i n  making shipboard observations. Thus these  Notes supple- 

ment t h e  f a r  broader descr ip t ions  of the  various i s l e t s  given i n  the text .  The 

Speci f ic  h'otes f o r  the  individual  t ab le s ,  a s  l i s t e d  in the  Table of Contents, Appendix 

I (preceding pages), should a l s o  be consulted before u t i l i z i n g  t h e  data. The Speci f ic  

Xotes descri 'ie departures from genera l  observat ional  p rac t i ces  a s  s t a t ed  i n  the  General 

Kotes, g ive  e s t i ~ a t e s  of the r e l i a b i l i t y  of the  observations, and provide spec i f i c  

cornents t h a t  w i l l  be use fu l  i n  i r , ie rproi ing Chs observational  data. 

0bservat.ion Sices. I n s o m e n t a t i o n .  and 

Instrument Exposures a t  Land S ta t ions  

and a t  KACK 

FRED - 
S i t e  Description: Figure 7 shows the  loca t ion  of buildings and of instrwnents on 

FmD. The she l t e r ,  raingages, spec ia l  anemometer, and the  tower on which t h e  regular  

anemoireter was located  were a l l  surrounded by barren ground composed of c o r a l  sand 

and gravel. The tower, however, was immediately adjacent t o  a surfaced taxi-way t h a t  

was an apron of the  main runway. 

Instruments: 

( a )  Raingases: Standard 8-inch raingages were used a t  both locat ions  1 and 2. 

Raingage 2 was located about 15 yards SN of a 2-story building and i t  was t h i s  gage 

t h a t  was used f o r  regular observations at  the  USAF weather s t a t i o n  up u n t i l  February 1, 

1958. The gage appeared t o  be in too she l t e red  a locat ion with reference t o  the  trade- 

winds; and f o r  t h i s  reason gage l w a s  e s t ab l i shed  a t  a distance of about 60 yards 

from t h e  building. On February 1 t h i s  new loca t ion  was adopted a s  the locat ion of the  

o f f i c i a l  gage, and e f fec t ive  t h a t  date the re  were r a i n f a l l  readings only from t h i s  

one point. 



(b )  The sheltel. was of the  standard Cotton Region type, with the  door 

fac ing NNW. 

( c )  The d i r e c t  reading dm-bulb thermometer was a mercury-in-glass instrument 

of the  standard t r o p i c a l  type (USAF t r o p i c a l  thermometer). It was graduated i n  half- 

degrees Fahrenheit. 

(d )  The wet-bulb thermometer was a jacketed va r i e ty  of the  dry-bulb, mounted 

i n  the  s h e l t e r  on a standard hand-crank apparatus, 

( e )  Both aneiF.ometers were standard 3-cup instruments, Anemometer #I was an 

instrument t h a t  shared t o t a l  n a u t i c a l  miles of wind on a d i a l  t h a t  was read d i r ec t ly t  

This anemmeter was mounted on a s p e c i a l  mast at  a height of ll f e e t  above the  ground 

(18-20 f e e t  above mean sea  l eve l ) ,  Anemometer $2 was a recording ( t r i p l e - r e g i s t e r )  

instrument mounted on the  tower a t  a height of 33 f e e t  above the  ground (41-0  f e e t  

above mean sea  l eve l ) .  

(f) Barometry was based on a standard mercury instrument t h a t  was used t o  check 

d a i l y  t h e  recording microbarograph from which t h e  observat ional  values were obtained. 

Values a re  given here i n  terms of s t a t i o n  pressure,  which represents  a height of 

19 f e e t  above mean sea  level .  

(g )  A GMD-la was used f o r  rawinsonde observations, 

(h)  The radarscope was a CPS/~.  

BRUCE - 
S i t e  D e s c r i ~ t i o n :  Figures 9 and 14 show the locat ion of instruments on BRUCE and 

P l a t e  I shows views of these instruments, These f igu res  and the  photographs i n  the 

P l a t e  give de ta i l ed  information a s  t o  t h e  nature and d i s t r i b u t i o n  of ground cover and 

as t o  t h e  topography (very minor r e l i e f )  of the I s l e t ,  i h e  ground was predominantly 

barren  beneath t h e  anemometer, t h e  she l t e r ,  and the  raingages and consisted of beach- 

rock covered by a veneer of co ra l l ine  sand and gravel. 

Instruments: 

(a) Raingapes: Standard 8-inch gages were used a t  both t h e  Ocean and Lagoon 

s i t e s .  

(b) The shelter was of the  standard Cotton itegion type, with t h e  door facing 

north. 

( c )  The anemometer was a 3-cup instrument with a t o t a l i z i n g  d i a l  (values  given 

i n  n a u t i c a l  miles). It was mounted on a s p e c i a l  mast at  a height of ll f e e t  above 

t h e  ground (18-20 f e e t  above mean sea  level ) .  



(d)  Maximum and minimum thermometers were mounted in the  she l t e r  in the  

standard manner (on the  cross-beam, j u s t  forward of the  back of the  she l t e r ,  facing 

the  door). These were standard Mieather Bureau instruments: mercury-in-glass and 

alcohol-in-glass, 

( e )  A standard hmrothermograDh was kept i n  the  she l t e r ,  This was a Fr iez  

recording instrument, with a 7-day s e t t i n g  (7-day char t ) ,  and with a hair-and-lever 

mechanism f o r  recording r e l a t i v e  humidity, 

( f )  Direct  dm-bulb and wet-bulb temperature readings were made using a Friez 

psychron (mercury-in-glass thermometers graduated in whole-degrees Fahrenheit and 

mounted in a u n i t  with a battery-driven fan). The psychron was placed i n  the s h e l t e r  

and the  reading was made a t  the  time of lowest wet-bulb reading. 

S i t e  Description: Figures 11 and W show the  locat ion of instruments on KEITH and 

P l a t e  I1 shows views of these instruments, These f igures  and the  photographs i n  the  

P la te  give de ta i l ed  information a s  t o  the  nature and d i s t r ibu t ion  of ground cover and 

a s  t o  topography, The ground was barren beneath the  she l t e r ,  anemaneter, and rain- 

gage, and consisted of beach-rock covered by a t h i n  veneer of co ra l l ine  sand and 

gravel. 

Instruments: 

The instruments used were iden t i ca l  with those f o r  BRUCE (above). Figures ll 

and 33 and P la te  11 provide information concerning instrument exposure. 

E m  - 
S i t e  Description: Observations were made a t  two d i f f e r e n t  s i t e s .  Through February 

28, 1958, observations were made near the  northeastern end of E m ,  with the  raingage 

and the  s h e l t e r  in a l a rge  open area ly ing between a tank farm ( t o  the  NE) and quonset 

huts  ( t o  the  S W ) ~  Effect ive  March ls t ,  r a i n f a l l  observations were taken near the 

dispatchers  shack a t  the  a i r s t r i p  toward the  SW s i d e  of EIMER. A t  both s i t e s ,  the  

instruments were we l l  out  in the  open and were underlain by barren ground consist ing 

of co ra l l ine  sand and gravel. Shel ter  and raingage locat ions  with reference t o  

buildings a re  shown in Figure 8* 

Instruments: 

( a )  The shelter was mounted on a post  a t  a medial height of 5: feet .  I t  was 

2X2Xl f t .  with the  1 f t .  length applying t o  the  depth, The door, which faced NE, was 

f u l l  and hinged t o  swing upward. The s h e l t e r  was made of l i g h t  wood except for  the  



back, which was masonite. The door was f u U y  louvred, but the  other f i v e  i n t e r i o r  

f aces  were solid.  

( b )  The maximum and minimum thermometer was of the  U-type (mercury-in-glass) 

with a magnet f o r  re-se t t ing the  r ide r ,  It was graduated in whole-degrees Fahrenheit. 

The thermometer was mounted on an upr ight  post  in the  she l t e r ,  

( c )  The raingage was a standard 6-inch one. 

(d)  Direct  dry-bulb and wet-bulb readings were taken using a Fr iez  psychron 

(mercury-in-glass thermometers graduated in whole-degrees Fahrenheit and mounted i n  a 

u n i t  with a battery-driven fan). Psychron readings were made outside the  s h e l t e r ,  in 

the  shade, a t  a 5-foot height with the  observer standing t o  leeward of the  psychron. 

( e )  A standard recording hygrothermograph was maintained in the  s h e l t e r  (see 
descr ipt ion of t h i s  instrument under BRUCE instrumentation, above). 

MACK 

S i t e  Description: This tower s i t e  i s  diagramed in Figure l2, The raingage and 

she l t e r ,  whose locat ion is  a l so  shown in t h i s  f igure,  were located on a s ide  platform 

immediately t o  t h e  south of the  tawer and a t  a height of 17& f e e t  above mean low 

lagoon water. 

Instruments: 

( a )  The standard, 8-inch rainnage was at the  extreme SE edge of the  platform, 

Because i t  was only four f e e t  south of the  standard she l t e r ,  the  catch was probably 

biased due t o  eddisn, especia l ly  when r a i n f a l l  occurred with a north wind. 

(b )  The instrument she l t e r  was of the  standard Cotton Region type with the  

door on the west s ide ,  

( c )  Maximum and minimum thermometers, the  hyerothermO9~raph, and the  psychron 

f o r  d i r e c t  reading of dm-bulb and wet-bulb temperatures were of the  asme kinds t h a t  

were used a t  KEITH and BRUCE (sea above). 

JANET AND YVONNE 

Only standard 8-inch raingages were i n s t a l l e d  on these i s l e t s ,  I n  both ins tances  

they were placed on l e v e l  t e r r a i n  comprised of co ra l l ine  sand and g r a v e l w l t h  beach- 

rock beneath. Both were wel l  exposed, with no obstruction of any kind within 100 

yards, Their locat ions  a r e  shown in Figure 10. 



Shipboard Observations 

MGOON TRAVERSES 

Lagoon t r ave r ses  were made on M-boats (LCMs). :.iater temperatures were measured 

through making hauls in a canvas bucket, the  hauls being made on the windward s ide  

of t h e  boat,  1-3 yards t o  t h e  s t e r n  of mid-ship, we l l  forward from the exhaust, Upon 

c m p l e t i n g  the  haul, the bucket was placed i n  the  shade of the steering-house and a 

thermometer was placed in the water with i t s  bulb a t  a depth of 6-10 inches and held 

the re  u n t i l  the  mercury reached i t s  lowest point. Except where otherwise noted in 

t h e  Speci f ic  Table Notes t h a t  follow, t h e  thermomctor t h a t  was used was a s p e c i a l  

water thermometer, graduated in ten ths  of a degree Fahrenheit and mounted on a wooden 

backing with a perforated brass  sh ie ld  surrounding t h e  thermometer bulb a t  a d is tance  

from t h e  bulb of about 2/3 inch, Thus the  bulb was shielded from the  sun but was 

f u l l y  exposed t o  t h e  water. Dry-bulb and wet-bulb air temperatures were obtained 

from t h e  deck of the boat on the  windward s ide  we l l  forward of the exhaust with the  

instrument shielded from the d i r e c t  r ays  Of the sun, Except where otherwise noted, 

observations were made with a psychron (see icstrument descr ip t ion under BRUCE, above); 

and whether o r  not  a psychron was used the  observations were made a t  a height of 

about 5 f e e t  above the  deck o r  a t o t a l  height of about LL f e e t  above the  water. 

OCEAN TRAVERSES 

Ocean t raverses  were made on a crash-boat (AvP), with the  observations being made 

forward, almost t o  the  bow. A s  i n  the  case of the  lagoon observations (see above), 

water temperatures were obtained through bucket hauls and a i r  temperatures (dry-bulb 

and wet-bulb) were obtained using a psychron, A i r  temperatures were taken a t  a 

height of about 5 f e e t  above the  forward (cockpi t )  deck, o r  about 7 f e e t  above the 

water. 

USNS T-IST 618 

A i r  temperature observations were from instruments in a louvred s h e l t e r  on the por t  

bridge wing, at  a height of about 3 0  f e e t  above the  water. lhermometers were probably 

alcohol-in-glass, though t h i s  cannot be checked absolutely. A i r  pressure was from a 

Taylor aneroid located in the cha r t  room. I t  was temperature-compensated i n  1954 and 

correc t ions  during 1954-1958 ( inclus ive)  have no t  exceeded 0.05 inch. d a t e r  ternpep- 

a t u r e s  were standard intake temperatures. 



Par t  A. General Tables 

TABLE 1. ABBREVIATIONS, CODE Wf, AND SYMBOIS. 

This Table i s  self-explanatory. With one exception it lists all abbreviations,  code names, 

and symbols used in the  t e x t  and in the  Tables. The exception is the  code names for  locations 

other  than @CAR, REX, and SAM. The remaining code names used herein a r e  shown in Figure 1. 

TAME 2. ENIWETOK ATOLL: HIGH AND L(ki TIDES, SUNRISE AND SUNSET. 

A l l  times given a r e  180th meridian. Tidal  heights a r e  co r rec t  t o  0.1 f o o t  a t  the  north- 

west end of FRED, on the  lagoon s ide ,  where the  t i d e  gage i s  located. Heights vary only by a 

few inches f r m  one t o  another i s l e t ,  n o t  including the  e f f e c t  of p i l ing  up of water by wind. 

From the  observations of surveyers a t  Eniwetok (personal communication), it i 8  judged t h a t  with 

moderate t o  strong tradewinds blowing t h e r e  is an increase  in t i d e  height of f r w  1 t o  2 f e e t  

along t h e  e a s t  coas ts  of the  i s l e t s ,  t h i s  increase being above t h a t  observed a t  the  t i d e  gage. 

This increase  occurs on the  lagoon s i d e  of the  western i s l e t s  a s  wel l  a s  on the  ocean s ide  of 

the  eas te rn  i s l e t s .  

As f o r  currents  in the  lagoon, according t o  H. 0. Pub. No. 165A, sail in^ Directions fo r  

the  Pac i f i c  Is lands  (1952), "In Deep Entrance a maximum flood current  of 2 knots, s e t t i n g  

westward, occurs 2 hours a f t e r  low tide.  A maximum ebb of 1% knots, s e t t i n g  southeastward, 

occurs 50 minutes a f t e r  high t ide.  Slack water Occurs 40 minutes before low t ide ,  and 20 

minutes a f t e r  high tide. . . . . I n  Wide Passage a maximum flood current  of 1 h o t ,  s e t t i n g  

westward; occurs lh. 10m. a f t e r  high t ide .  A maximum ebb of 0.7 knot, s e t t i n g  210°, occurs 

2h. 27m. before low tide. Slack water occurs 2h. 48m. a f t e r  high t ide ,  and lh. 28m. before 

low tide." 

Sunrise and sunset a r e  defined i n  t h e  standard manner the  times being given a s  those "at  

which the  upper edge of the  Sun's d i sk  is a c t u a m  seen on a regular  and unobstructed horizon, 

under normal atmospheric conditions, by an observer a t  ze ro  elevation above t h e  Earth's 

surface  in a l e v e l  region." (Introduction t o  Tables of Sunrise. Sunset. and ' h i l i g h t ,  U. S. 

Naval Observatory, Washington, D. C.) 



TABLE 3. FRED: NAUTICAL MILES OF WIM) (NOON TO NOON, MOTH MERIDIAN). 

The low level anemometer was at the same height as those on BRUCE and KEITH. During the 

first Intensive Phase of the study (August-September, 1957) these three anemometers were 

compared both before and after the 2-week observational period. Cmparisons were made through 

mounting each anemometer on a 6-foot pole and placing these along the beach on E m ,  with the 

anemometers aligned up-beach one from the other at successive distances of about 10 feet. The 

anemometers were rotated as to position and the total values were compared. 5-6 hours was 

allotted for each cmparative run. Results of the inter-calibrations, before and after the 

observational period, were as follovs (in percent of wind totals): 

B: FRED and KEITH anemometers agreed consistently within 4%, with the FRED 

anemometer consistently the higher. 

BRUCE anemometer consistently the lowest of the three, with the values ranging 

from 25-33s of the mean of FRED and KEITH. 

AFTER: FRED consistently higher than BRUCE by 1-2s. - 
KEITH consistently 2-15% lover than the mean ofmLED and BRUCE. 

After the second calibration run, it was discovered that a nut had fallen into the housing 

of the KEITH anemometer. When this occurred is not known. 

During the second Intensive Phase (~anuary-February, 1958) there was no low-level 

anemometer at FRED, since it was found that one of the three totalizing anemmeters was broken 

and it was decided to retain the wind measurements on BRUCE and KEITH, rather than FRED. 

Circumstances did not permit making calibration runs prior to this second observational period, 

but runs made afterward shoved that the BRUCE and KEITH anemometers agreed within 1%. It is 

not known which, if either, anemmeter was consistently higher. 

NOTE: This comparative table for FRED may permit an estimate of low-level wind conditions - 
during the second Intensive Phase through reducing the wind readings at the FRED tower (high 

level) by a factor of 22%. It should be noted, however, that Table 3 shows a general tendency 

for closer agreement between the high and low anemometers when winds are higher than when winds 

are lower; and since winds decidedly higher during January-February than during August- 

September, this reduction coefficient should probably be decreased sanewhat. 



ABBREVIATIONS, CODE NANES, AND SYMBOIS ml 
(For fur ther  d e t a i l s  see  NOTES for individual tablea.) 

Ac 

A s  

b 

C 

Cb 

CC 

C~ 

C i  

CL 

cm 

CM 
cs 

CU 

DD 

DDFF 

e 

FF3 

m 

M 

MB 

N 

N8 

No 

Altocumulus 

Altostratus 

Cloud height determined by balloon. 

Cumulonimbus (thunderstorm) Cloud 

Cirrocumulus 

High cloud 

Cirrus 

Low cloud 

Clouds: low, middle, high 

Middle cloud 

Cir ros t ra tus  

cumulus 

OSCAR Name of lagoon tower SE of MACK. 
( see  map) 

P Surface a i r  pressure, a t  s ta t ion  
height 

REX Very mll i s l e t  3/4 mile NW of 
EIMER (on northern edge of deep 
entrance). 

Wind di rec t ion ( t o  points of the  
compass or  in tens of degrees) 

Wind direction ( t o  points of the  
compass or  tens of degrees) 
and windspeed ( i n  knots unless 
otherwise specified) 

Cloud height estimated 

Mean windspeed in knots over three  
hours ending a t  observation time. 

Cloud height measured (with ce i l ing  
l i g h t  or  ceilometer) 

Observation missing because of 
technical  d i f f icul ty .  

Motor-boating. Humidity too low t o  
be measured accurately. (~s t ima ted  
value given in parentheses.) 

Total  s b  cover ( i n  tenths) 

Total  s!q cover ( i n  eighths) 

Tota l  opaque s!q cover ( i n  tenths) 

RH Relative h d d i t y  ( i n  percent) 

RR R a h f a l l  amount since last observation 
o r  f o r  period shom. 

RRL Rainfa l l  at  gage on lagoon s ide  of BRUCE. 

RRO Rainfa l l  a t  gage on ocean s ide  of BRUCE. 

SAM A very amall i s l e t  on the  eastern reef 
1-7/8 miles NW of BRUCE. 

Sand Island Small sand i s l e t  between EIHER 
and FRED. 

Sc Stratocumulus 

SEA (code) S t a t e  of Sea is given in code 
according t o  the  following scale: 

0 - Calm sea, l e s s  than 1 foot  
1 - Smooth sea, 1-2 f e e t  
2 - Sl ight  sea, 2-3 feet ,  occasional 

small whitecaps 
3 - Moderate sea, 3-5 fee t ,  sustained 

whitecaps 
4 - Rough sea, 5-8 f ee t ,  la rge  waves, 

l a rge  sustained whitecaps 

S t ra tus  

Trace of r a i n f a l l  ( l e s s  than 0.01 inch) 

Dry bulb temperature ( i n  Fahrenheit unless 
P C  specified, when in centigrade) 

Dewpoint temperature 

Minimum temperature since time of l a s t  
observation of minimum. 

Surface sea water temperature 

Wet bulb teroperature 

Naximum temperature since time of l a s t  
Observation of maximum. 

Present weather 

Bearing in degrees 

Approximate value, o r  when used with cloud 
type indicates  l e s s  than me-tenth. 

Approdmate value, or  ( fo r  cloud type) 
iden t i f i ca t ion  uncertain. 



PLACE: ENJM3TOK ATOLL 

TIDES 

DATE TIME 

H I G H  AND LOW TIDES, SUNRISE AND SUNSET 

DATE 

1/25/58 

Y26/58 

1/27/58 

1/28/58 

1/29/58 

1/30/58 

1/31/58 

2/1/58 

2/2/58 

2/3/58 

2/4/58 

2/5/58 

TIME 

0054 
0701 
1257 
1904 

0122 
0734 
U29 
1934 

0152 
0812 
all 
2009 

0239 
0905 
1512 
2102 

0329 
1035 
1719 
2300 

0518 
1231 
1924 

Olll 
0700 
W43 
2022 

0217 
0803 
a33 
2103 

0302 
0850 
15W 
2ao 

0340 
0931 
1551 
2215 

0415 
1011 
1628 
2250 

0451 
1049 
1705 
2323 



PLACE: ENIWETOK ATOLL HIGH AND ID# TIDES, SUNRISE AND SUNSET 

DATE 

8/30/57 

SUN -- 
DATGS 

8/18 - 9/1/57 

1/25 - 2/8/58 

TIME HEIGHW DATE 
(ft.1 

TABU 2 
(con- 

TIME HEIGHT" 
(ft.) 

SUNRISE* SUNSEW 

* Tide height above $ f t .  bel& mean low water springs for  Kuajalein. 
Source: U. S. Coast and Geodetic Survey, Tide Tables, Central and Western PacVic 

Ocean and Indian Ocean, (Wash. D. C., Gov't R tg .  Office). 

++ To nearest f ive  minutes, 180th Meridian time. 



PLACE: FRI3D NAUTICAL MIL% OF WIND (NOON TO NOON, 180th MERIDIAN) 3xFiE.2 
- COMPARATIVE VALUES - 

DATE ANEMWW #1 ANEMOoWER #2 
(On ground-based mast) (On tower) 

18 - 19 August, 1957 92.2 176.0 

19 - 20 August, 1957 217.5 

20 - 21 August, 1957 235.4 

21 - 22 August, 1957 181.9 218.0 

22 - 23 August, 1957 180.5 

23 - 24 August, 1957 288.5 

24 - 25 August, 1957 131.8 219.0 

25 - 26 August, 1957 51.0 110.0 

26 - 27 August, 1957 187.5 

27 - 28 August, 1957 208.5 

28 - 29 August, 1957 154.0 210.0 

29 - 30 August, 1957 143.1 251.0 

30 August - 1 September, 1957* 417.7 - 
2489.6 

*To 0900. 1 September. 



Part  B. Observational Data. F i r s t  Intensive 

Phase (August 18  -- September 1, 1957) - 

NOTES: TABIES 4-18 - 

TABIE 4.  FRED: HOURLY OBSERVATIONS AND DAIU SUMMARY. 

These Notes apply both t o  Table 4 and Table 19, which presents s imilar  observational data 

fo r  the second Intensive Phase. 

P represents s ta t ion  pressure and is given t o  thouaandths of an inch, with the uni ts  and - 
tens  omitted. In  Tables 4 and 19, a l l  values a r e  preceded by 29, except 000, which represents 

30.000. The mercurial barmeter  (used da i ly  t o  check the microbarograph) was calibrated 

January 30, 1958 and found t o  be 0.020 inch too low. This value should be added t o  those shown 

in the Tables. In  addition, unre l iab i l i ty  is introduced because the hourly values were read 

frrm the microbarograph and because of the lag  i n  t h i s  instrument. Allowing for  t h i s  factor,  

a f t e r  0.020 has been added t o  the  values, the resu l t ing  values w i l l  a l l  be correct within 0.020 - 
(plus or  minus) and half of the resul t ing values w i l l  be correct within 0.004.~ 

h e  extreme error  of 0.020 represents the maximum 10-minute change t h a t  may be expected 

a t  hiwetok, considering both the  diurnal  pressure curve and the changing synoptic situations. 

(More rapid change might accrmpa~y approach of a typhoon or  an intense t rop ica l  storm, but such 

did not occur during these observational periods.) The ten minute period represents the  

maximum time-lag between the mercurial barometer and the microbarograph a t  tlmes when the 

pressure is changing rapidly. (When it is changing very slowly the lag  may be greater,  but 

then the  e r ror  anplitude is diminished very appreciably.) The value O.W4 is based on the 

assumption t h a t  r a t e s  of change of pressure over 5-10 minute periods are dis t r ibuted normally 

about t h e i r  mean. Finally, it should be noted tha t  these error  estimates allow f o r  the fac t  

t ha t  often in actual  practice observers do not t ap  the microbarograph t o  permit the  pen t o  

adjuet  t o  the current pressure. 
-- 

TT and TTw were t o  be read t o  0.l0 F. according t o  standard instructions. It i s  evident, - - 
however, from the very high frequency of values ending i n  .O o r  -5 tha t  the  observers usuaLly 

read the  temperature t o  the nearest graduated mark (-0 or  .5). AUoning f o r  t h i s  f a c t  and for  

an extreme instrumental error  of 0.3', all values are correct within 0.5e.2 

2This assumes there is no consistent bias, e i ther  instrumental or human, and tha t  in 

borderline cases the  observer can discriminate t o  O.le. 



RH is a calculated value based on TT and TTw. (P is an i n s i g n i f i c a n t  f ac to r  f o r  our - 
purposes.) It follows t h a t  f o r  t h e  dry-bulb and wet-bulb temperatures experienced a t  Eniwetok 

a l l  RH values a r e  correc t  wi th in  6%, and 9 ou t  of 10 a r e  co r rec t  within 4% (assmine  normal 

e r r o r  d i s t r i b u t i o n  and allowing f o r  1% e r r o r  i n  conversion). 

N i s  probably too high, e spec ia l ly  a t  night,  i n  a l l  instances in which it l a rge ly  depends - 
on an observation of 1 0  Cs.  An exception would be when 1 0  C s  was a l s o  observed a t  one of the  

o ther  s t a t i o n s  (BRUCE. KEITH, EIMER o r  MACK). It is  noted t h a t  l O C s  was seldom reported at  

these  o ther  Eniwetok locat ions  and t h a t  a t  s eve ra l  widely scat tered  s t a t i o n s  in the t rop ica l  

Pac i f i c  t h a t  t ake  rawinsondes i t  has become customary t o  en te r  10 C s  p e r s i s t e n t l y  on the  

primary bas i s  of presence of a moist layer  high a l o f t  and on a secondary bas is  of r e a l  or  

imagined v i s u a l  observations, including a s l i g h t  diminution of s t a r l i g h t  t h a t  can equally wel l  

be a t t r i b u t e d  t o  the  high moisture content of the  lower air. 

Cloud observations involving 1 0  C s  a r e  no t  always r e l i a b l e ,  as noted above. Low cloud - 
heights  a r e  probably co r rec t  within 200 f e e t  during dayl ight  because of the  high frequency of 

l o c a l  a i r  t r a f f i c .  A t  n ight  they a r e  probably co r rec t  within 400 f e e t .  Estimated middle cloud 

heights  a r e  probably co r rec t  wi th in  2000 feet .  A l l  cloud-height values a r e  given in hundreds 

of feet .  Thus the  ent ry  "18" represents  1800 fee t .  Direction of cloud movement i s  t o  four 

po in t s  of t h e  compass. 

DDFF is  given t o  16 po in t s  of the  campass, with speed i n  knots f o r  one-r5nute in tervals .  - 
Assuming no p e r s i s t e n t  bias,  speeds a re  co r rec t  within 1% and d i rec t ions  a r e  co r rec t  within 

1 point  (p lus  or  minus). 

T T and %were taken from the  hourly values. For this reason, on afternoons with few 
&X 

clouds t h e  t r u e  TxTx may have been as much as 1' higher than those shown; while during the  

nightt ime and very ea r ly  morning TnTn may have been as much a s  1' lower than the  values shown 

whenever the re  were showers. (Lowest temperatures on t r o p i c a l  a t o l l s  a re  a p t  t o  occur momen- 

tarily during showers, evident ly  because of overturning of the  a i r  combined with t h e  e f fec t  of 

evaporation.) This source of u n r e l i a b i l i t y  is add i t ive  t o  t h a t  f o r  TT (above). 

RR i s  accura te  within 0.01 inch, a s sming  care  was taken i n  t h e  observations. In any - 
event, the  representa t iveness  of the  catch i s  a f a c t o r  t h a t  lowers the  r e l i a b i l i t y  decidedly 

more than do any inaccuracies in measurement, (a Table 34 and t h e  notes therefor.  These 

make i t  c l e a r  t h a t  RR values in Table 4 a r e  decidedly too  low.) 

TIMES OF RAINFALL a r e  biased by one t o  a few minutes in t h a t  the re  was no recording gage 

and the observer would seldom no t i ce  t o  the  minute ( e spec ia l ly  a t  n igh t )  t h e  exact  time of 

incept ion o r  termination of rain.  



TAB= 5. PRED: RAWINSONDE OBSERVATIONS. 

These Notes apply a l so  t o  Table 20. 

Date and Time re fe r  t o  the 180th meridian. Where the time given i s  precisely 0000 or  1200 

it represents the  scheduled release time and may be in error  by as  much as  15 minutes. Other- 

wise, it i s  almost cer ta inly correct within 5 minutes. 

Level is  correct within 5 mb., except fo r  the more accurate surface value, which is taken - 
f rau  the s ta t ion  barometer (a Notes fo r  Table 4). 

Height values are  correct within 20 m. f o r  levels  between 850 and 600 mb. (inclusive);  

within 30 m. between 500 and 300; within 50 m. a t  200; and within 100 m. at 150 and 100 mb. 

These inaccuracies are  i n  addition t o  those associated solely with estimating t he  pressure 

l eve l  (see above). 

TT is correct within l0 C. up t o  300 mb. and within Z0 above 300 mb., assuming no gross - 
instrument f a i l u r e  and no major error  on the pa r t  of the  observer. 

RH is correct within 1% and most values are  correct within 5%, except when values are i n  

parentheses, when RH may be i n  error  by a s  much a s  2%. 

DD is given t o  the nearest 10° and about 95% of the  values shown give the t rue value t o  - 
the nearest 10. interval. The remaining 5% a r e  in e r ro r  by a f u l l  1@ step.3 

- --- - - 

3 ~ h e  values by loo intervals  are  based on more accurate readings half of which may be in 

error  by lo or more. The  5% f igure is based on the assmption t ha t  the error  dis t r ibut ion is 

normal. 

FF values a r e  correct within 10-15%, the accuracy being greatest  a t  lowest heights and - 
l e a s t  a t  g rea tes t  heights. 

m: The above estimates of the r e l i a b i l i t y  of the various observations a r e  based on 

considering both instrumental and observer errors,  not  including any consistent bias. Thus 

such factors  s e r e  considered a s  accuracy of elevation and azimuth angles (instrumental) and 

the f ac t  t h a t  in plot t ing there were inaccuracies introduced by the thickness of pencil  lines. 

TABIE 6. BRUCE: THREE-HOURLY OBSERVATIONS. 

These Notes apply a l so  t o  Tables 8, 21, and 24. 

Date and Time re fe r  t o  180th meridian, and times given are  correct within 5 minutes. 

TT, TTw, T,T,, and TnTn were all checked, one against the  others, and minor adjustments - - -  - 
were made in some instances i n  accordance with the folloving rules. Direct reading dry-bulb and 

wet-bulb temperatures were taken as  being correct  except in two instances ( for  a l l  Tables 



l i s t e d  above), when a dry-bulb readLng was obviously off  by 5 degrees a s  indicated both by the  

recording hygrothemograph and the  extreme thermometers, Where d i r e c t  comparison immediately 

a f t e r  re-se t t ing showed cons i s t en t ly  t h a t  a maximum o r  minimum t h e m m e t e r  d i f fe red  from the  

direct-reading thermometer, t h e  maximum o r  minimum value was corrected accordingly. Thus the  

minimum thermometer on KEITH during the  f i r s t  In tensive  Phase was found t o  read 1' F. too low, 

and was cons i s t en t ly  corrected by t h i s  amount. k e p t  where otherwise noted in the  Tables, a l l  

thermometers were read t o  the  neareat  hal f  degree (values t o  the  nea res t  .0 o r  .5). Since the  

psychron thermometers a r e  designed and manufactured t o  be co r rec t  within 0.3O F, and since 

these  were taken a s  being standard, the  values a r e  co r rec t  t o  within 0.5' F. Notes, 

Table 4). 

RR values a r e  co r rec t  within 0.01, not  allowing f o r  any sampling bias  associated with - 
exposure. The authors believe t h a t  the  gages were wel l  exposed and t h a t  the re  was no appreci- 

ab le  sampling b ias  due t o  exposure. The user  Of these d a t a  can judge f r a n  Figures 13 and U+ 

and from information in the  t e x t  whether o r  not  he agrees with t h i s  conclusion. 

N is  given in tenths,  and except where the  value i s  followed by 'I?* o r  is qua l i f i ed  by the  - 
Remarks, is  cor rec t  within 0.1. Thus 0.5, representing t h e  observer ts  bes t  estimate,  indicates  

a r e a l  value ly ing between 0.b and 0.6, inclusive.  It should be noted t h a t  N a t  these  s t a t ions  

is  o f t en  lower than N a s  observed a t  FRED because while FRED of ten reported lCCs, BRUCE and 

KEITH seldom did so, Probably the  FRED observation i s  in e r r o r  in these ins tances  (see Notes 

f o r  Table 4). 

Cm i s  a more or l e s s  accurate c l a s s i f i c a t i o n  of cloud types and amounts, the  accuracy - 
varying with t h e  observer, Some of the  observers were inexperienced, having been t ra ined in  

cloud observations only f o r  a few hours p r i o r  t o  the  start of the  f i r s t  observational period. 

Others were s k i l l e d  observers, with many years of experience a s  wel l  a s  thorough training.  

In general, t h e  cloud iden t i f i ca t ions  of the  unski l led  observer8 were near ly  always correct  

with reference t o  recognition of cwnulus and c i r r u s  (undif ferent ia ted) ;  but probably they 

sometimes f a i l e d  t o  recognize strato-cumulus, and p a r t i c u l a r  types of c i r r u s  and they probably 

sometimes confused altocumulus and cirro-cumulus or a l t o - s t r a t u s  and c i r ro - s t r a tus .  Therefore 

in u t i l i z i n g  these  observational data,  reference should be made t o  the  cloud photographs, t o  

observations made simultaneously from other  i s l e t s  ( including FRED), and t o  t h e  following 

tabula t ion,  which shows which observations in Table 6 were made by experienced observers. 

Experienced observers made the  observations a t  BRUCE during these  i n t e r v a l s  ( a l l  times 

a r e  inclus ive) :  1203 Aug 24 -- 0900 Aug 25; 1203 Aug 26 -- 0900 Aug 27; 1200 Aug 28 -- 0900 

Au8 29. 



3 gives  mean windspeed i n  knots over the  pas t  t h r e e  hours (since the  time of l a s t  

observation). The value shown was computed from the  d i a l  readjngs and waa rounded off  t o  the  

nea res t  whole knot, Fdr a discussion of anemometer ca l ib ra t ions ,  see Notes f o r  Table 3, 

DDFF gives  wind d i rec t ion  t o  8 points  of the  compass and windspeed in desc r ip t ive  terms - 
o r  in knots. Where descr ip t ive  t e rns  or a range in knots is  given, the  windspeed was estimated 

by the  observer. 'ifhere a s ing le  windspeed va1.ue is given it represents speed t o  t h e  neares t  

h o t  a s  determined from the  anemometer d i a l  resdings a t  t h e  beginning and ending of one minute, 

unless some other  time i n t e r v a l  is  specif ied  in the  Table, Descriptive terms follow the  

Beaufort phraseology, Estimated amounts (covering a range of speeds) a re  co r rec t  within 2% 

of the  extremes shown where estimates were made by experienced observers (a above); other- 

wise, they a r e  judged t o  be correct  within 4%. 

Times of beginning and end of r a i n  a r e  biased in the  d i rec t ion  of giving t o o  l a t e  a time - 
i n  many instances. I n  t h i s  a d i s t inc t ion  must be made between daytime and nighttime values. 

Daytime values a r e  probably correct  within 5 minutes. Nighttime values may be in e r r o r  by a s  

much a s  30 minutes and there  may well have been l i g h t  showers t h a t  were not  detected a t  n ight  

s ince  the  observer was often asleep. (On behalf of the  observer it must be s t a t e d  t h a t  these 

were 24- o r  48-hour watches, with the  observer alone on the  i s l e t . )  Times of occurrence of 

phenomena other  than beginning or end of r a i n  a r e  probably correct  within 5 minutes. Here also, 

however, a d i s t i n c t i o n  must be made between daytime and nighttime: There may we l l  have been 

spec ia l  phenanena t h a t  were not  detected a t  night,  n o t  only because of poor v i s i b i l i t y  but a l s o  

because the  observer was i n  h i s  t e n t  asleep. 

TABLE 7. BRUCE: SPECIAL OBSERVATIONS. 

ga te  and Time r e f e r  t o  180th meridian. Times a r e  absolute ly  correct  t o  within 5 minutes 

(allowing f o r  e r r o r  i n  s e t t i n g  of observer's watch) and a r e  r e l a t i v e l y  co r rec t  (canpared with 

one another) within 1 minute. 

TT and TTw were measured with a psychron, the  instrument being held i n t o  the  wind with the  - - 
bulb shielded. Temperatures were estimated t o  the  nea res t  tenth  of a degree F. and a re  correct  

within 0.5O F. 

were estimated and a r e  correct  within 6 inches f o r  the  5- and 3-foot heights and 

within 3 inches f o r  the  one-foot height. 

TT, was measured with an unshielded thermaneter, graduated in half-degrees Centigrade. - 
Readings were estimated t o  t h e  neares t  tenth  degree C. and were converted t o  the  nea res t  tenth 

degree F. The thermometer was held with the  bulb continuously below the  water aurface, a t  a 



depth of 3-6 inches. It is d i f f icu l t  t o  estimate what the accuracy of there observations was, 

but assuming tha t  the i n s t m e n t  was correct within 0.2' C., that  the observer's readings were 

correct within 0.2' C., that  neither of these possible sources of error was consistently biased, 

and that  both errors  were distributed normally then 9 values out of 10 are correct within 0.3' 

F. and all are correct within 0.7O F. 

TABLE 8. KEITH: THREGHOURLY OBSERVATIONS. 

See Notes for Table 6. - 
Experienced observers made the cloud and other observations during the follouing intervals  

(times are inclusive): I200 Aug 18 -- 0900 A u g  19; I200 Aug 2 1  - 0900 Aug 23; I200 Aug 26 

-- 0900 Aug 27; I200 Aug 28 -- 0900 Aug 29; 1200 Aug 30 -- 0900 Aug 31. 

TABLE 9. KEITH: HOURLY RELATIVE HUMIDITIES. 

This Note applies also t o  Tables 22 and 25. 

The three-hourly values (0300, 0600, etc.) are based on direct  dry-bulb and wetrbulb 

readings (Table 8). The remaining values are taken from hygrothermcgraph charts, with adjust- 

ments i n  absolute trace readings being made t o  f i t  the three-hourly values. The three-hourly 

values are a l l  correct within 6% and 9 out of 10 are correct within I& (see Notes, Table 4). 

For intermediate hourly values, these errors  increase t o  @ and 5%. Further, a t  values in the 

80s there is a small bias -- about I$ -- in the direction of giving values that  are too low; 

while i n  the 90s there is similar bias of about 2%. 

Since the hygrothemograph was checked regularly (usualJy daily and a t  l e a s t  every other 

day) times are correct within 15 minutes. 

TABLE 10. MACK: DAILY OBSERVATIONS. 

This Note applies also t o  Table 26. 

The Notes for Table 6 apply for  all items except RR, DDFF, Sea, and Remarks. Cloud, wind, 

sea, and other observation8 were made by experienced observers on all dates except August 26th 

through 29th. 

RR. Unavoidably, the raingage was not well exposed (% General Notes and Figure 7). - 
Therefore readings nay be in error by as  much as  2%. with values probably tending t o  be too 

low when the wind a t  time of r a in fa l l  was between NNW and NNE and too high when it was between 

SSW and SSE. 



DDFF gives wind direct ion t o  8 points and windspeed in h o t s .  These a r e  estimates only. - 
Where a range i n  knots is given, the values may be taken a s  being correct within 2% of the 

extremes when the observer was experienced or  4% when he was not. Where a single speed 

f igure is given, the  values may be taken as being correct within 3% when the observer was 

experienced or  6% when he was not. 

SFA conditions a r e  described i n  the Remarks i n  instances in which there was any doubt a s  - 
t o  what standard code number t o  apply. 

Remarks give dry-bulb and wet-bulb readings on Platforms #1, 2 ,  and 3 .  Platform #1is the 

small, low platform a t  the  southwest corner of FRED. Platform #2 is the large middle platform 

on the northern side, which has upon i t  the  small she l te r  house. Platform #3 is t ha t  on the 

south side, on which the she l te r  and raingage were mounted. (& Figure 7.) These platform 

temperature observations were taken with a psychron a t  a height of 5 f e e t  (plus o r  minus 6 

inches) above the platform i t s e l f .  The values are  correct  within 0.5' F. 

TABU ll. MACK: BI-HOURLY TEMPERATURES AND RELATIVE HUMIDITIES. 

This Note applies a l so  t o  Table 27. 

For humidity values, the  d i rec t  once-a-day RH derived from d i r ec t  dry-bulb and wet-bulb 

readings were taken a s  being correct and the t race  curve of the hygrothermograph was where 

necesswy adjusted accordingly. S M l a r l y ,  the thermograph t race was adjusted where necessary 

t o  f i t  the d i rec t  dry-bulb reading and a l so  the maximum and minimum thermometer readings. In 

both instances the necessary adjustments (both f o r  the f i r s t  and second Intensive Phase), 

amounted t o  not more than 4% fo r  RH o r  Z0 F. f o r  dry-bulb temperature. Usually, they were l e s s  

than 2% and la. 

It is estimated t ha t  a l l  RH values are  correct within 6% and t ha t  9 out of 10 are correct 

within 5%. There was no discernible bias  i n  the RH char t  values a t  MACK f o r  values below 9G%. 

Above 9@, however, there appears t o  have been a bias of 1-2%, with the  value8 being too low by 

t h i s  amount and with the greater bias  a t  the higher values. 

It is estimated t ha t  bi-hourly temperatures are  correct  within 1.5- F., an estimate based 

on the closeness of agreement with d i rec t  reading temperatures and with maximum and minimum 

thermaneter readings. There is no evidence of bias  in the thermograph trace. 

Since the hygrothennograph was checked regularly (usually da i l y  and a t  l e a s t  every other 

day), times are  correct within 15 minutes. 



TABLE 12. EIMER: DAILY OBSEFUATIONS. 

Tfiese Notes apply also t o  Table 28. 

Time refers  t o  180th meridian and is correct within 5 minutes. - 
TT and TT,, are given t o  the nearest 0.5O F. (-0 or  .5) and are correct w i t h i n  0.5'. - - 
T x T ,  and TnTn are correct within le F. They were read t o  the nearest 0.5* (.O or .5). - - 
RR is correct within 0.01 assuming a representative catch. For eqosure % General Notes, - 

text, and Figure 8. 

The Notes for Table 4 apply t o  N, Cm, and DDFF. Observations were by experienced - - - 
observers on a l l  dates except August 27-29* inclusive. 

TA!3LE 13. EIMER: BI-HOURLY TECIPERATURES. 

Bi-hourly temperatures are taken from the hygrothemograph, with the trace adjusted t o  f i t  

the direct-reading (psychron) and lnarimum and minimum V&lUeS. Values s h m  in the Table are a l l  

correct within 2' F. and from the close agreement between d i rec t  readings and themograph read- 

ings it is estimated tha t  9 out of 10 value8 sre Correct within 1' F. The footnotes t o  the 

Table give extreme values not obtainable within 1' by interpolation from the bi-hourly values. 

Since the hygrothermograph chart was usually checked daily (and always a t  l ea s t  every 

other day) times are correct within 15 minutes. 

TABLE ll+. JANET: DAILY RAINFALL. 

RR is accurate t o  0.01inch. Time is 180th meridian and is accurate t o  within 5 minutes. - 
Exposure excellent (% General Notes). 

TABIE 15. EIlIW-MACK: lAGOON TRAVERSE. 

ZONES are defined as  follows: - 
ZONE 1 - Within 500 yards of EIMER 

ZONE 2 -- Between 500 yards and 5 miles out from EIMER 

(or, i n  two instances, from BRUCE) 

ZONE 3 -- Between 5 and 8 miles out from ETHER 

ZONE 4 -- Between 8 and ll miles out from ETHER 

ZONE 5 -- Within 500 yards of MACK 

Placement within aones i s  certain in every instance except the following: On August 26th. 

the 1030 observation waa near the boundary between Zones 3 and 4, and msy have been a few 

hundred yards within 3, rather than in 4 a s  given. The same is true with reference t o  the 1015 

observation on August 28th. In all instances except when the traverse originated a t  BRUCE, 



the M-boat stayed within a zone bordered on the northeast by a l ine  paralleling the direct 

EIMER-MACK track at a distance of 2 miles and bordered on the southwest by a l i n e  paralleling 

the d i rec t  track a t  a distance of 1 mile. 

Time. Absolute times are correct within 10 minutes. Time intervals (between successive - 
observations) are correct within 3 minutes, allowing for  the fac t  tha t  occasionally time was 

entered a t  the start of the observations although uSually it was entered immediately upon their 

conclusion. 

TT, is correct within 0.2' F. i n  instances in which it was read t o  the nearest tenth of a - 
degree and within 0.4 when read t o  the nearest half degree (.O or -5). These estimates are 

based on the fac t  that  the thermometer specifications c a l l  for  an accuracy of within 0.1 and on 

the aeswiptions that t h i s  i n i t i a l  tolerance held and that  the observer correctly read the 

thermometer within 0.1. 

TT and TT were read t o  the nearest half-degree (-0 or .5) and are correct within 0.5* - Y 

(see discussion under Notes, Table 4). 

TABU 16. BEZWEEN BRUCE, KXITH, EIMER: LAGOON TRAVERSES. 

Locations of the observations can be estimated by assming straight-line courses between 

the i s l e t s  and by spacing the observation points along these l ines  with distances proportional 

t o  elapsed times between observations. In most instances th i s  w i l l  locate the observation 

point correctly t o  within 700 yards and in  a l l  instances it w i l l  locate the point correctly t o  

within 1500 yards. 

Times are absolutely correct within 10 minutes (180th meridian time) and differences - 
between successive times are correct within lminute. 

TemDeratures were measured with different types of thermometers a t  different times, and 

the accuracy varied accordingly. Details are a s  follows: 

August 20. Both a i r  and water temperatures were measured with a mercury-in-glass 

thermometer, unjacketed, graduated in half-degrees C. and temperatures were estimated t o  0.1. C. 

Values were l a t e r  converted t o  the nearest 0.1- E. for  water temperatures and the nearest 

0.5' F. for a i r  temperatures. Assuming no biaa or instrumental error beyond the i n i t i a l  

thermometer tolerance, TT, values are accurate within 0.4O F. and TP values, withln 0.6. F. - - 
Awust 23.. For a l l  observations through that  taken a t  WO, the instrument, procedures, 

and accuracies were the same as  fo r  August 20 (above). From 1430 onward, a metal jacketed 

thermweter graduated in whole degrees F. was used. Using th i s  thermometer, the observer 

es t imted  TT, t o  the nearest 0.l0 F. and TI t o  the nearest half-degree F. (.O or .5). Since - - 



t h i s  was a l e s s  r e l i a b l e  instrument than t h e  centigrade thermometer, TT, is  judged t o  be - 
accura te  only  wi th in  0.5' F. and 'IT t o  be accurate only  wi th in  0.7- F. - 

A U Q U S ~  28. TTs, TT, and TT, were a l l  measured t o  t h e  nea res t  half-degree F. (.o o r  .5). - - - 
The Fahrenheit thermometer described inmediately above was used t o  measure TT,, and t h e  r e su l t -  - 
i ng  observations a r e  co r rec t  wi th in  0.7' F. TT and TP, a r e  co r rec t  wi th in  0.5* F. (see Notes, - - 
Table 4). 

August 31. TT,, measured t o  t en ths  C. (see A u ~ u s t  20, above), a r e  accurate within O.hO F. - 
TT and 3, measured with a psychron t o  t h e  nea res t  half-degree F., a r e  accurate within 0.5- F. - 
TABLE 17. LAGOON-OCEAN: IAGOON-OCEAN TRAVERSES. 

Awust 18. TTs was obtained by canvas bucket-haul from a hel icopter  using t h e  Centigrade - 
thermometer described in t h e  Notes f o r  Table 16, above. Readings were t o  t h e  nea res t  0.l0 C. 

Values given a r e  co r rec t  within 0.4O F. 

Awust 22. TT, was measured t o  t h e  neares t  half-degree F.. using t h e  F. thermometer - 
described under da te  of August 23 in Notes, Table 16, above. A l l  values a r e  accurate within 

0.70 F. TT and TT, were measured t o  t h e  c l o s e s t  half-degree F. (.O o r  .5) using a psychron. - - 
Values a r e  accura te  within 0.5O F. Locations in the  ocean (outs ide)  were a l l  taken 500 t o  1OOO 

yards  off  the  reef. 

TABm 18. ENIWETOK-BIKINI: BI-HOURLY OBSERVATIONS, MSTS - T-IST 618. 

Time is  co r rec t  wi th in  5 minutes. - 
Posi t ions  while underway, a s  given i n  the  log, may be assumed t o  be accura te  within 2 

n a u t i c a l  miles. 

N8 is cor rec t  within one-eighth. E.g.: I n  extreme inatances,  an  en t ry  of n4n may in f a c t  - 
have been 3/8 o r  5/8. 

DD is given t o  t h e  nea res t  100, with t h e  u n i t  0 omitted. Thus ll represen t s  ll0.. With - 
t h e  sh ip  underway, DD was estimated co r rec t ly  t o  within 100. With t h e  sh ip  docked, t o  within 

8'. Thus in both inatances  a minority of t h e  observations may f a l l  i n  t h e  wrong 10. category 

(p lus  o r  minus). 

FF is given t o  t h e  nea res t  knot. With t h e  sh ip  underway, FF was estimated co r rec t ly  t o  - 
within 5 knots (plus or  minus). With t h e  s h i p  docked, t o  within 3 knots. Windspeeds (and 

d i r ec t ions )  were estimated pr imar i ly  on t h e  bas i s  Of t h e  e f f e c t  of wind upon t h e  water, f o l l w -  

ing  t h e  Beaufort s ca le  and then es t imat ing knots wi th in  t h e  Beaufort i n t e rva l .  



g is given in code, following t h e  U. S. Dept. of Comerce Weather Bureau Shiv Code Card 

(TA 631-0-2), dtd. January 1. 1955. Quoting from t h i s  source, the  code values given a r e  t o  be 

in te rp re ted  a s  follows: 

01: No hydrmeteors  except clouds. Clouds general ly  dissolving o r  becaning l e s s  developed - 
during t h e  pas t  hour. 

02: No hydrometeora except clouds. S t a t e  of sky on the  whole unchanged during t h e  paat  - 
hour. 

: No hydrmeteors  except clouds. Clouds genera l ly  forming o r  developing during the  

p a s t  hour. 

u: R e c i p i t a t i o n  within s igh t ,  reaching sea, b u t  d i s t a n t  ((i.e., estimated t o  be more 

than 5 Ian. (3 miles) from ship)).  

16: P rec ip i t a t ion  within s ight ,  reaching sea, near  t o  but not  a t  the  ship. - 
18: ~ q u a l l ( s ) .  - 
60: Rain, not  freezing, in te rmi t t en t  - s l i g h t  a t  time of observation. - 
80: Rain showerfs), s l ight .  - 
81: Rain shower(s), moderate o r  heavy. - 
P shows a i r  pressure in tenths  and hundredths of inches, s o  t h a t  the  values given i n  the  - 

Table should be preceded by 29. Values given a r e  c o r r e c t  within 0.05 inch. 

TT and TTw a r e  correct  within 1- F. - - 
CL amounts a r e  co r rec t  within one-eighth. Height estimates a r e  judged t o  be cor rec t  within - 

500 feet .  Codes, a s  taken from the  U. S. Dept. Of Commerce Weather Bureau Ship Code Card 

(TA 631-0-2). dtd. January 1, 1955, have the  following meanings: 

2: Cumulus of moderate o r  strong v e r t i c a l  developwrnt general ly  with protuberances in the  - 
form of dunes o r  towera, e i t h e r  accunpanied o r  not  by o the r  cumuls  o r  by stratocumulua; all 

having t h e i r  bases a t  the  same level.  

2: Cumulonimbus the  s d t a  of which, at  l e a s t  p a r t i a l l y ,  lack sharp out l ines ,  but a r e  

ne i the r  c l e a r l y  fibrous,  nei ther  c i r r i form nor in the  form of an anvi l ;  cumulus, stratocumulus 

o r  s t r a t u s  may be present. 

2: Fractoatratua of bad weather o r  fractooumulus of bad weather o r  both; usual& below 

a l t o s t r a t u s  o r  nimbostratus. 

CM and $ code e n t r i e s  have meanings a s  follows (from the  source c i t e d  immediately above): - - 
C,: &: Altost ra tus ,  the  g rea te r  p a r t  of which is semitransparent; through t h i s  p a r t  the  - 

sun or moon m y  ba weakly v i s i b l e  a s  through ground glass.  



CH: 4: Patches of semitransparent altocumulus (often in the shape of almonds or fishes) - - 
at one or more levels; cloud elements continuously changing in aspect. 

2: Semitransparent altocumulus in bands or altocumulus in one more or less continu- 

ous layer progressively invading the sky, generally thickening as a whole; the layer may be 

opaque or double with a second sheet. 

6: Altocumulus formed by the spreading out of cumulus. - 

1: Any one of the following cases: (a) Altocumulus in two or more layers usually 

opaque in places and not progressively invading the sky; (b) Opaque layer of altocumulus not 

progressively invading the sky; (c) Altocumulus coexisting with altostratus or nimbostratus 

or both. 

2: Altocumulus, generally at several layers in a chaotic sky; dense cirrus is 

usually present. 

CH: 1: Cirrus in the form of filaments, strands or hooks, not progressively invading - - 
the sky (often called %ares tailsn). 

2: Dense cirrus in patches or entangled sheaves usually not increasing and possibly - 
the remains of the upper parts of cumulonimbus; or cirrus with sproutings in the form of 

towers or battlements or having the aspect of cumuliform tufts. 

2: Cirrus, often in the form of an anvil; either the remains of the upper parts of 

cmularimbus, or parts of distant cumulonimbus, the cumulifom portions of which cannot be seen. 

8: Cirrostratus not progressively invadina the sky, and not completely covering it. - 

2: Cirrocmulus alone, or cirrocpulus accompanied by cirrus or cirrostratus or both, 

but cirrocumulus is the predominant cirriform cloud. 

DD for waves is given to 1P, with the unit 0 omitted from the entries. Thus 08 represents - 
$On. Directions are correct to plus or minus 1P. 

Period of waves is given in seconds and is correct within one second. 

El&& of waves is given in feet and is correct within 5% (plus or minus). 



PLACE: FRED 

DATE TIME 

HOURLY 05SEFtVATIONS AND DAILY SUMMARY AUGUST 18 - SEPTEMBER 1, 1957 

1st Iayer 

1CuE18 
1CuE18 
1CuE18 
1CuE18 
2CuE18 
2CuE18 
2CuE18 
2CuE18 
2CuE18 
1CuE18 
1 C u E 1 8  
1CuE18 
1CuE18 
1CuE18 
1CuE18 
1CuE18 
1CuE18 
1CuE18 
lCuE18 
1CuE18 
lCuE18 
1CuE18 
2CuE18 
2CuE18 

1CuE18 
3CuE18 
3CuE18 
2CuEl8 
2CuE28 
2CuE18 
2CuE18 
2CuE18 
2CuEl8 
2CuE18 
2CuE18 
2CuEl8 
2CuE18 
2CuE18 
2CuE18 
2CuE18 
2CuEl8 
2CuEI.8 

3rd Layer 4 th  Layer 

DDFP TINE2 OF DAILY SLMMARY 
RAINFALL 

TxTx TnTn * 
ESEL 

SE7 
55 

SS& 
SEA 
SE2 

E8 
El0  
E8 
E l l  
E l l  

E l l  
E l0  
E l l  



PLACE: FRED HOURLY OBSERVATIONS AND DAILY SUMMARY AUGUST 18 - SEPTEMBER 1, 1957 (C ontlnued 7 
DATE TIME P TT TT, RH N CLOUDS AND OBSCURING PHENOMENA No DDFF TIMES OF DAILY S W m Y  

(Amount-type-direction-height) RAINFALL 
1st layer 2nd layer 3rd Iayer 4th Iayer TxTx TnTn 

.. . 
0656 800 81.0 78.0 S? 10 5 ~ ~ ~ 1 8  6AcE160e lOCs 0 
0755 800 82.0 78.0 84 10 5CuE18 6AcE160 e lOC s 0 
0855 920 83.0 79.0 84 10 5CuE18 6AcEl6Oe lOCs 0 
0955 820 82.0 80.0 91 10 5CuE18 6AcE160e lOCs 0 

2 El0 
2 El0 
2 Ell 

2 Ell 
2 El3 

1 Ell 
1 El5 
1 ~1-0 
2 El0 
3 Ell 
3 Ell 
3 El0 
3 216 
4 El6 
3 El4 
3 El6 
3 El0 



PLACE: FRED HOURLY OBSERVATIONS AND DAIIY SUMMARY AUGUST 18 - SEPTEMEER 1, 1957 

DATE TIME P TT TTw RH N CIBUIIS AND OBSCURING PHENOMENA 
(Amount-type-direction-height) 

1 s t  Iayer 2nd Layer 3rd Iayer 4th Layer 

3CuE18 4ScE45 2AcE160e lOCs 
2CuE18 LScEl.5 2AcE160e lOCs 
2CuE18 4Ac~l60e lOCs 0 
2CuE18 UcE160e lOCs 0 
2CuE18 3AcE160 lOCs 0 
2CuE18 3AcE160 lOCs 0 
1CuE18 3AcE160 lOCs 0 
-. -- 
1CuE18 ~ A C E ~ ~ O  lOCs 0 
2CuE18 lAcE160 lOCs 0 
2CuE18 1AcE160 lOCs 0 

kuEY8 &E&b 2AsE160 lOCs 
3CuE18 3ScE45b 2AsE160 lOCs 
3CuE18 3AcEl4O lOCs 0 
2CuE18 3AcEUO Wsfil60 lOCs 

DDFF TIMES OF DAIX SUMMARY 
RAINFALL 

TxT, TnT* 

NElO 
NEll 
NE8 
NEll -. . 

1657 750 86.7 78.5 70 10 2CuE18 &EUO 102s 0 6 NElO  --, . ~~ -- ~- . 
1756 755 84;~ 78.5 75 10 2 ~ ~ ~ 1 8  3AcEUO 10~s 0 7 El0 
1856 735 84.0 78.0 77 10 2CuE18 2AcEl40 l0Cs 0 7 ENE8 
1958 740 83.5 77.0 74 10 2CuE18 2AcEl40 lAsZ160 l O C s  8 ENE12 
2056 755 81.0 77.2 77 10 2CuE18 2AcEUO lAsE160 l O C s  7 NEll 
2158 780 85.6 77.0 78 10 2CuE18 2AcEl40 lOCs 0 6 hi10 
2256 790 82.3 77.1 79 10 2CuE18 2AcEl40 102s 0 6 &Ell 
2355 805 83.0 78.0 80 10 2CuE18 lAcEl40 lOCs 0 6 EM322 



PLACE: FRED HOURLY OBSERVATIONS AND DAILY SUMMARY AUGUST 18 - SEPTEMBER 1, 1957 

DATE TIME P TT TT, AH N CLOUDS AND OBSCURING PHENOPLKNA No DDFF TLMES OF DAILY SUMMARY 
(Amount-type-direction-height) RAINFALL 

1st Lsyer 2nd l a y e r  3 rd  l aye r  4 th  l aye r  TxTx TnTn 

9 ENElO 0435-05W 
8 ENEG! 
8 Em10 

2 ~ ~ ~ 1 4 ' 0  lOCs 
3AcEUO l O C s  
3AcEUO l O C s  

?ACEGO l O C s  
lAsEl60 lOCs 
lAsE160 l O C s  
2ScE50 l O C s  

8 SEU 
9 SEX3 
8 SSEl3 
8 SE12 
7 S E l l  3ScE50e lOCs 

2ScE50 l O C s  7 SEU 

2ScE5O l O C s  
2AcEUO lOCs 

7 SEG! 
7 SEl3 
6 SElL 

lAcE140 l O C s  
lAcE140 102s 

1ms 0 
lees 0 

6 SSE8 
8 SG! 0928-0935 
6 56 1009-1011 



PLACE: FRED 

DATE T r n  

HOURLY OBSERVATIONS AND DAILY SUXMRY AUGUST 18  - SEPTEMBER.1, 1957 TABLE 4 
(continued) 

CLOUDS AND OBSCURING PHENOMA 
(Amount-t iedirection-height)  

No 
1st layer 

2CuE18 
2CuEI.8 

2CuE18 
2CuE18 
2CuE18 
2CuE18 
2CuE18 
2CuE18 
2CuE18 
2CuE18 
2CuE18 
2CuE18 
2CuS18 
2CuE18 
2CuE18 
2CuE18 
2CuE18 
2CuE18 
3CuE18 
3CuE18 
2CuE18 
2CuE18 
2CuE18 
2CuE18 
2CuE18 
2CuE18 

2CuE18 
3CuE18 
3CuE18 
2CuE18 
2CuE18 
2CuE18 
2CuE18 
2CuE18 
2CuE18 
6CuE18e 
2CuE18 
2CuE18 
2CuE18 
2CuE18 
4CuE18 

10Cs 
10Cs 

10Cs 
10Cs 
locs 
1OCs 
1OCs 
l0Cs 
l0Cs 
10cs 
1OCs 
1OCs 
1OCs 
1ocs 
10cs 
10cs 
10cs 
1OCs 
1OCs 
l0Cs 
2AcEW 
UcE140 
lAcEl40 
l A c U 0  

1OCs 
1x5 

1OCs 
5As l60e 
5As 160e 
5cs 

1OCs 
10cs 
lOCs 
10cs 
1ocs 
1ocs 
1OCs 
locs 
1OCs 
10cs 
10cs 

3rd layer 

0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
l0Cs 
10Cs 
10Cs 
10Cs 
0 
0 

0 
1OCs 
1OCs 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

4 th  layer 

DOFF TIME OF DAILY SU;*iMARY 
RAINFALL 

TxTx TnTn 

E l l  
El0 

El0 
El2 
El0 
E l l  
El2 
El0 

NNE2 
E l l  0139-OU6 
C 
E5 
E5 



PLACE: FRED HOURLY OBSVtVATIONS AND DAILY SUMMARY AUGUST 18 - SEPTEMBER 1, 1957 TABLE 4 
( c o n G G Z J  

DATE TIME P TT TTw RH N CMUDS AND OBSCURING PHENOMENA No DDFF TIMES OF DAILY SUMMARY 
(Amount- type-di rec t ion-height )  RAINFALL 

1st layer 2nd layer 3 r d  Layer 4th Iayer TxTx TnTn RR 

4 ESElO 
4 ESElO 
4 E l 0  0224-0232 
4 E l 0  0328-0336 

1 E8 
3 a 0  
2 ESE9 
2 ESElO 
2 ESE8 
2 ESElO 



PLACE: 

DATE 

8/28 

8/29 

FRED 

TIME 

0858 
0955 
1058 
1155 
1255 
1355 
1455 
1554 
1657 
1757 
1856 
1955 
2055 
2158 
2256 
2359 

0057 
0156 
0255 
0357 
0457 
0558 
0655 
0755 
0855 
0955 
1056 
1156 
1255 
1356 
1455 
1556 
1655 
1756 
1855 
1956 
2055 
2158 
2257 
2358 

HOURLY OESBVATIONS AND DAILY S W Y  AUGUST 18 - SEPTFX5ER 1, 

CLOUDS AND Oi-SCURING PENOKENA 
(Amount-tme-direction-height) 

1st Layer 2nd Layer 3rd Layer 4th Layer 

2CuE18 l O C s  0 0 
3CuE18 l O C s  0 0 
3CuEl8 2ScE45 l O C s  0 
3CuE18 2Sc545 l O C s  0 
3CuE18 2ScE45 l O C s  0 
3CuE18 2ScZ45 l O C s  0 
2CuE18 3ScE45 l O C s  0 
2C-18 3ScE45 l O C s  0 
2CuE18 3sc545 10% 0 
2CuZ18 1ScEL5 28s 140 l O C s  
2CuE18 2As 140 lOCs 0 
2CuE18 2As 140 l O C s  0 
2CuE18 2As 140 l0Cs 0 
2CuE18 2As UiO l0Cs 0 
2CuE18 2As 140 l O C s  0 

3CuE18 1 A s  140 l O C s  0 
2Cu318 10Cs 0 0 

6CuE16b l0Cs 0 0 
5CuE18 lOCs 0 0 
6CuE18e 2ScE45 l O C s  0 
5CuE18 2ScE45e l O C s  0 
4CuE18 2Sc545e l O C s  0 
3CuE18 lScA45 l O C s  0 
3CuE18 1ScE45 10Cs 0 
?CUE18 1ScE45 l0Cs 0 

1957 

DOFF 

$8 
56 
s 6  

SSE4 
SSE4 
ESE5 
ESEZ 
EKE6 
ENE8 
EM7 
5NE10 
ENE12 
ENE14 
EN512 
Eh310 
ENEll 

El0 
E9 
E l l  
57 
E l l  
El0 
E9 
El0 
E8 
E8 

EKE8 
E N E ~  
5NE8 

El4 
ENE12 
NZl2 

&ME18 
NNE15 
KE14 
KEll 
NU0 

ENEl6 
NE12 
NElO 

(Contmued 
s m m y  



PLACE: FRED HOURLY OBSERVATIONS AND DAILY SUMNARY AUGUST 18 - SEPTPLBER 1, 1957 E&E!L~~ 
(con- 

DATE TIME P TT TTw RH N CLOUDS AND OBSCURING PHENOMENA No DDFF TIMES OF DAILY SUMMARY 
(Amount-type-direction-height) RAINFALL 

1st Layer 2nd Layer 3 r d  Lsyer 4 t h  Layer TxTx TnTn RR 

2 El?  -- 
4 E l 0  
3 E l l  
2 EN310 
3 ENElO 0404-0413 
3 ENEU 
3 hT10 
3 NE9 0710.0'715 
3 NEE 
6 N 8  

i E ~ O  
4 E l l  
3 E3 
3 ENEl4 
3 ENE13 
3 ENEll 
3 ENElO 
3 NElO 
3 ENEE 

e15 
E l 4  1448-1457 
E8 
e10 
E l l  



DATE TIME 

H O W  OBSERVATIONS AND DAILY SUWAilY. AUGUST 18 - SEPlWBER 1, 1957 

CLOUDS AND OBSCURING F7G3iiONENA NO DDFF TIMES OF DAILYSUNMARY . 
(Amount-type-direction-height ) RAINFALL 

TxTx TnTn * 
l a t  layer 2nd Layer 3rd Iayer 4th Layer 

1CuE18 102s 0 0 4 E l0  
1CuEl8 lOCs 0 0 3 E l0  
1CuEl8 l W s  0 0 3 E l0  
2CuEI.8 lOCs 0 0 3 E l4  2123-2129 
2CuE18 lOCa 0 0 3 E X  
2CuE18 lOCa 0 0 3 E l l  2318-2321 87 81 0.06 

2CuE18 
3CuE18 
OCuEl8 

loci 
OCuE16 

SElO 
B E 1 0  

SE10 
WE12 
ESEll 
ESElO 
B E 9  
Ell 
E l 2  
E l0  
E l0  
E l l  
E l0  



PLACE: FRED RAWINSONDE OBSERVATIONS, AUGUST 18 - SEPTEMDER 1, 1957 

1200 1009 Surface 27.5 26.1 92 130 - 5 
loo0 85 27.3 25.8 92 170 - 5 

8/19 0000 1010 Surface 28.0 21.8 69 80 - 2 
1000 94 27.2 21.7 72 90 - 7 

Surface 
85 

1497 
3138 
4406 
5862 
7574 
9672 

12397 
l4177 
16517 

Surface 
85 

1499 
3 U 8  
4409 
5863 
7582 
9685 

12414 
14196 
16542 



SEPTEMEER 1, 1957 
(Continued 

TdTd RH DDFF 
( O C )  (ds) 

PLACE: FRED RAWINSONDE OBSERVATIONS, AUGUST 18 - 

8/20 1200 1010 Surface 27.5 
1000 94 26.8 

850 1507 17.8 

ioo 12467 -53.1 
150 14266 -66.1 
100 16630 -78.4 

8/21 0000 1010 Surface 28.5 
1000 28.4 

850 1519 " 18.1 

Surface 

8/22 0000 1010 Surface 27.0 
1000 94 26.9 

1200 1009 Surface 27.1 
1000 84 26.1 
850 1500 18.9 

. . .  
ioo 12409 -54.0 
150 &19L -67.0 
100 16565 -77.3 



PLACE: F R E D  RAWINSONDE OBSERVATIONS, AUGUST 18 - SEPTEMBER 1, 1957 
(Contmued 

8/23 0000 1009 Surface 27.5 22.9 76 60 - 5 
1000 85 27.2 22.6 76 60 - 5 

1200 1007 Surface 28.5 23.0 72 70 - 7 
1000 68 27.9 M M 70 - 7 
850 l484 19.2 11.L 69 100 - 11 

Surface 
85 

1503 
3139 
4398 
5850 
7562 
9655 
12377 
14139 
16476 

Surface 
94 

1509 
3149 
4416 
5869 
7589 
9693 
1W14 
3-47-34 
16608 

Surface 
94 

1518 
3170 
w 
5898 
7618 
9719 
12468 
3-47-53 
16605 



PLACE: FRED RAWINSONDE OBSERVATIONS, AUGUST 18 - SEPTBIBER 1, 1957 
(Contmued 

DATE TIME IEVEL HEIGHT TT TdT RH DDFF 
(mb.) (m-) ( O C )  cod ( d s )  

8/25 1200 1010 Surface 28.0 20.5 64 100 - 3 
1000 94 27.8 20.0 64 100 - 3 

Surface 
65 

1502 
3153 
4425 
5883 
76QO 
9702 

m 5  
l4226 
16574 

Surface 
75 

l490 
3128 
4387 
5833 
7545 
9646 

12384 
14167 
16493 

8/27 0000 1009 Surface 27.0 21.6 72 100 - 5 
1 M O  8L 26.5 21.7 75 100 - 5 

1200 1008 Surface 27.0 25.6 92 110 - 7 
loo0 76 26.6 M M 110 - 8 
-, - - .  ~ . . 
700 3 W  9.0 M M 130 - 7 
600 4384 2.1 M M 130 - 7 
500 5837 -7.3 M M 110 - 2 
LW 75LO -17.3 M M 30 - 5 



PLACE: FRED 

DATE TIME 

RAWINSONDE OBSERVATIONS, AUGUST 18 - SEPTEMBER 1, 1957 
( c o n E 3  

DDFF LEVEL 

(mb. ) 

Surface 
85 

1200 1010 Surface 28.0 22.1 70 180 - 3 
1000 94 27.2 22.1 74 170 - 3 
850 1517 18.8 15.0 78 170 - '7 

Surface 
94 

1510 
3155 
4423 
5876 
7587 
9686 

12424 
14192 
16555 

Surface 
94 

1516 
3166 
4430 
5898 
7593 
9699 

1 2 M  
U236 
16605 

Surface 
85 

1509 
3153 
4421 
5874 
7593 
9696 

12428 
u 2 1 0  
16567 



PLACE: FRED RAWINSONDE OBSERVATIONS, AUGUST 18  - SEPTEMBER 1, 1957 

RH TdTd DDFF DATE TIME IEVEL HEIGHT TT 

(mb.) (m. PC)  

6/30 1200 1008 Surface 27.5 
loo0 76 27.1 

joo $90 -31.0 
200 12423 -53.5 
150 14216 -66.1 
100 16593 -79.5 

8/31 0000 1008 Surface 28.0 
1000 76 27.2 

joo $79 -31.9 
200 12409 -53.8 
150 14192 -68.0 
100 16565 -77.4 

1200 1007 Surface 28.6 
loo0 68 28.0 

ioo 12434 -53.8 
150 14231 -66.1 
100 16608 -75.0 

9/1 0000 lo08 Surface 26.5 
1000 75 25.8 

85 0 1500 19.1 
700 3U8  10.6 

Surface 



PLACE: BRUCE 

Dote and Time 

okoo 

THREGHOURLX OBSERVATIONS. AUGUST 18  - SEPTEMBER 1, 1957 

TxTx TnTn R R ~  P I R ~  'rn F F ~  DDFF R E M A R K S  - - 
0 0 6 Cu,Sc,Ci... 
0 0 8 Cu,Sc,Ac,Ci 
T T 8 Thick Cu;Sc 
0 0 1  ........... 
0 0 1  ........... 
0 0 1 c u  ......... 
0 0 4 C u  ......... 
0 0 4 C u  ......... 
0 0 2 C u  ......... 
0 0 4 c u  ......... 
0 0 4 Cu,Cb ...... 
0 0 -  ........... ........... 0 0 Clear? 
0 0 -  ........... 
0 0 -  ........... 
0 O C U  ......... 
0 0 4 Cu,Ci ...... 
0 0 2 Cu,Ac,Ci... ...... 0 0 3 Sc,Ac 
0 0 2  ........... 

0.02 0.03 5 ........... ........... 0.02 0.01 10 
0.07 0.09 10 ........... ...... 0 0 10 Ac,Ci 

0 0 4 Cu,Sc,As, 

SE 
SE 1500 few drops of r a in  f e l l .  
SE 1700-1710 l i g h t  shwr, a l so  heavy squalls  3-5 
E miles N and E. 
NE 0000 c lear  overhead - clouds on horizon. 
NE 
E 
E 
E gentle 
E gentle 
E gent le  
E 
E 
E 
E 
E 
hZ moderate 1200 towering Cu on horizon. 
NE 
NE l i g h t  
NE l i g h t  2300 fresh SE wind. 2315 l i g h t  shwrs. 
NE 0000 dark clouds t o  SE. 
S moderate 0300 steady l i g h t  shwrs. 
SE l igh t  
S moderate 
S fresh 

---- 0 0 4 Cu,Ci ...... 4 S ........... ---- 0 0 -  3 S gentle ........... 79.5 0 0 - 2 Calm 0200 r a i n  began. 
---- 0.04 0.04 - ........... 1 --- 0300 l i g h t  r a in  a t  time of obs. 
---- . 0.01 0.02 Cu,Sc,Ci... 2 S 
---- 0 0 9 Cu,Sc ...... 2 SE 
77.5 0.25 0.28 10 Cu,Sc...... 5 Calm 1100 r a i n  ended. 
---- T T 10  Cu,Cb,Ac... 7 NE 
---- 0 0 10 Cu,Sc ...... 8 E 
---- 0 0 10 ........... 10 NE l i g h t  ........... 86.0 81.5 0 0 10 11 E moderate WOO few drops of rain.  

- - - - - - - - 0 0 10 ........... 8 E l i g h t  
- - - - - - - - 0.19 0.19 10 ........... 9 SE 0430-0545 l i g h t  rain. 0600 l i g h t  shwrs. 
- - - - - - - - T 0.01 9 Sc,Ac,Ci... 9 NE 0830 l i n h t  shower. . . ..... 85.5 78.0 0 T 7 2Cu;5Ci 11 E 5-10 
- - - - - - - - 0.01 0.01 9 4Cu;2Cb;3Ci. 9 E 5-10 1500-1505 ra in  with B E  wind 10-15 kts. 
- - -- - - - - 0 0 10 8Cu;2Ac&Ci.. 11 SE 10-15 followed by E 0-5 kts. 1800 overcast. 
- - - - - - -- 0 0 ............. 11 SE 10-15 



0000 
0300 
0600 
0900 
1200 
1503 
1800 
2100 
0000 
0300 
0600 
0900 
1200 
1500 
1800 
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0000 
0300 
0600 
0900 
1200 
1500 
1800 
2100 
0000 
0300 
0600 
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1500 
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2103 
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1200 

PLACE: BRUCE 

Date and Time TT TTw - - 
THREE-HOURLY OESERVATIONS, AUGUST 18 - SEPTEMBER 1. 1957 

(Continued) 

TnTn RRL _ R R o N W  FF3 DOFF 
- - R E M A R K S  

SE 5-10 
SE 5-10 
E 8-10 
SE L-6 1500 towering Cu t o  t h e  East.  
E l i g h t  and v a r i a b l e  
R 8-10 

SE 6-8 
SE 8-10 
E 5-10 
E 0-2 
Calm 1730 calm began. 
Calm 2120-2125 l i g h t  shwr. 
Calm 
Calm 
SE 0-2 0645-0700 r a i n  shwr. 
SE C-2 0900 shwr over Elmer and lagoon, par t i a l .  
SE 10-12 rainbow t o  west. 0918 shwr began. 0923 
SE 8-10 shwr stopped. 1155 r a i n  shwr began. 1205 
E 4-6 stopped. 1200 towering Cu a l l  Quads. 1700 
E 8-10 r a i n  shwr began. 1710 stopped. 1730 r a i n  
SE 10-15 shwr began. 1740 stopped. 1800 towering 
E 10-15 Cu all Quads. 0250 r a i n  shwr began. 0255 
E 10-15 stopped. 0300 towering Cu a i l  Quads. 0600 
SE 8-12 towering Cu NE. 0900 towering Cu all Quads 
E 15 and r a i n  shwrs t o  S. 
E 20 
E 15 
SE 12 

SE 10 
S 10 0900 hazy sun. 
Calm 1200 very dark horizon t o  eas t .  
E 1-2 1500 very dark horizon t o  SE. 
E 6-8 
E 8-10 
- ~ 

E 6-8 
E 4-6 0600 shwrs in s i g h t  i n  all quadrants. 0803 
E 3-5 l i g h t  shwr began. 0807 stopped. 0900 
E 0-5 c i r r u s  very th in .  1200 wind v a r i a b l e  in spd. 



PLACE: BRUCE 

Date and Time 

THREE-HOlJFtLY OBSERVATIONS, AUGUST 18  - SEPWrEER 1, 1957 TAGIE 6 
(con= 

cum FF3 DDFF - - - R E M A R K S  

2CiagCb;ZCi.. 9 E 3-8 1500 wind speed variable;  towering Cu t o  W. 
8Cu;2Ci..... 11 E 5-8 1632 few drops rain. 172-1728 l i g h t  shwr. 
Cu......... 11 E 5-10 1800 wind speed variable;  towering Cu t o  W. 

12 E 8-10 S half  of lagoon covered with shwrs; shwrs ............ ............ 8 E 5  t o  seaward SSE and E of Bruce. 1828-1853 
Cu......... 8 E 2-5 very l i g h t  shwr. 1912-1919 very l i g h t  shwr. 
Cu......... 6 Calm 2100 gusty winds. 0851-0854 l i g h t  shwr. 

2Cu;2Ci..... 3 SE 0-2 0900 r a i n  shwr. Rain seaward 3x1 SE quadrant; 
ZCu;lCi..... 4 E 3-5 rainbow t o  W. 0935 9/10 sky cover -5Sc;3Cu; 
~CU......... 6 E 0-5 lAc. 0950-1023 ra in  shwr. 1830-1845 r a i n  ............ 8 E 5-10 shwr. Wind E 15-20. ............ 9 E 8-12 

9 E 8-12 ............ 

.~ . 
6Cu;2Ci..... ll E 15 ............ 8 E U 2100 th in  high cirrus.  Halo around moon. ............ 6 E 15 2345-0045 rain shwr. 0000 showery. ............ 11 SE 12 0345 l i g h t  shwr. ............ 10 SE 20 
2Cu;7Ci&Cs.. 11 SE 15 0900 hazy. 



PLACE: BRUCE 

DATE LOCATION 

28th Ocean water line 
Edge of vegetation,ocean 
O~~osite Well #5 
&Dosite instrument shelter 
0Yposite Well #4 
Opposite riel1 #4, but about 

75 feet into vegetation 
O~~osite Well #3 
opposite Well #i 
Edge of vegetation, lagoon 
Lagwn water line 

30th Edge of water, lagoon 
Edge of water, lagwn 
Edge of vegetation, lagwn 
Edge of vegetation, lagwn 
Opposite Well #1 
Opposite Well #1 
Opposite Well #2 
Opposite Well #2 
Opposite Well #3 
Opposite Well #3 
Opposite Well #4 
Opposite Well #4 
Opposite instrument shelter 
Opposite instrument shelter 
Opposite Well #5 
Opposite Well #5 
Edge of vegetation, ocean 
Edge of vegetation, ocean 
Edge of water (on reef) 
Edge of water (on reef) 

15 prds to edge of ocean reef 
Halfway in on ocean reef 
Edge of vegetation, ocean 
Edge of vegetation, ocean 
Opposite Well #5 
Opposite Well #5 
Opposite instrument shelter 
Opposite instrument shelter 
Opposite Well #4 
Opposite Well 84 

SPECIAL OBSWVATIONS, AUGUST, 1957 TAEU 7 

TIME HT. TT TT, TT, R E M A R K S  
(ft.) 

This set of observations on August 28th represents 
readings on a cross-BRUCE traverse along a line 
past the shelter and parallel to the line of wells 
(on old airstrip). Wind throughout was EhT, 
2-3 knots. 

1208 86.0 80.0 84.6 The 1208-1241 observations are from a la~oon-ocean - 
1210 5 86.0 79.5 traverse on a line passing the shelter and parallel 
1212 5 87.0 80.0 to the line of wells. 
1213 1 87.0 82.0 
l215 5 85.5 79.5 
1216 1 87.0 82.0 
1217 5 87.5 81.0 
1218 1 91.0 84.0 
1221 5 87.0 80.5 
1222 1 92.5 86.5 
1 2 Z  5 81.0 80.5 

1510 3 85.0 79.5 85.1 The 1510-1540 observations are along the same line, 
1515 5 84.5 78.5 but from ocean to lagoon. 
1519 5 86.5 80.0 



PLACE: BRUCE 

DATE LOCATION 

30th Opposite Well #3 
Opposite Well #3 
Opposite Well #2 
Opposite Well #2 
Opposite Well #l 
Opposite Well #1 
Edge of vegetation, lagoon 
Edge of vegetation, lagoon 
Edge of lagoon 
Edge of lagwn 
Edge of lagoon 

Edge of water, ocean 
Edge of water, ocean 
Edge of vegetation, ocean 
Edge of vegetation, ocean 
Opposite Well #5 
Opposite Well #5 
Opposite instrument shel ter  
Opposite instrument shel ter  
Opposite Well #4 
Opposite Well #4 
Opposite Well #3 
Opposite Well #3 
Opposite Well #2 
Opposite Well #2 
Opposite Well #1 
Opposite W e l l # l  
Edge of vegetation, lagoon 
Edge of vegetation, lagoon 
Edge of lagwn water 

SPECIAL OBSERVATIONS, AUGUST, 1957 

TIME 

1530 
1531 
1532 
1533 
1534 
1535 
1536 
1537 
1539 
1540 
1540 

2109 
2110 
2112 
2 l l 3  
2115 
2115 
2ll6 
2117 
2120 
2121 
2122 
2123 
a24 
2125 
2126 
2127 
2129 
2129 
2 U 1  

(Concluded) 
ms R E M A R K S  

83.5 The 2109-2131 observations a re  the same traverse 
a s  above, ocean t o  lagwn. 



PLACE: KEITH THREE-HOURLY OBSERVATIONS, AEUST 18 - SEPTEMBER 1, 1957 

Date and Time TT TT, - - DDFF R E N A R K S  - 

E 
1700 P a r t i a l  rainbow. NE 

E 
E 0645-0730 calm. 0800-0830 Rainbow t o  W. Line of 
E shwrs. 5-10 m i .  S, moving W. 0900 Cu i n  SE,SW 
E 1200 Cu well develo~ed S t o  W 
E 1500 Cu well  developed in N. 1700-1900 very l i g h t  
E winds. 1800 few Ci i n  Nd 
E 
E 0000 Few drops of r a i n  
W 0255-0310 l i g h t  shwrs. 0340-0347 l i g h t  shwrs. 
5 

s 
Calm 
W 0600 halo observed 45- 
N t o  0915 beginning l i g h t  shwr. 

Calm 
NE under 9:12 from chopper en route t o  Keith, observed 4 
4 shwrs. northward over lagoon. One, 5-10 miles 

E 8-10 across. nay have extended over Janet. Other 3 
E 12-14 were much smaller -- l m i l e  or  so  across. 
E 12-15 10:18 l i g h t  r a i n  begins from edge of low cloud t h a t  
E U-14 has d r i f t ed  in from east. Cloud extends northward 
E 4-6 from Keith. Rain ended 1100. 0003-0030 Lt.rain. 
E 5-8 0255-0610 l i g h t  t o  moderate rain,changing t o  very 
E 8-10 l i g h t  rain 0610 t o  0735,when r a i n  ended. 
NE 10- 1004-1008 l i g h t  shwrs. 1200 gusts t o  20 h o t s .  

15 



PLACE: KEITH 

Date and Time TT TTw - - 

THREE-HOURLY OBSERVATIONS, AUGUST 18 - SEPTEMBER 1, 1957 . - TmLE 8 

cum FF3 DDFF - 
E 5-10 
SE 10 
SE 10- 

15 
SE 10- 

15 

Calm 
Calm 
Calm 
E 5-10 
E 0-5 

Calm 

(Continued) 
R E M A R K S  

1700-1800 Squall line about 10 miles southwest of 
Keith. 1800 rain in lagoon between Bruce and 
Keith. 1803 few drops of rain. 1950 few drops of 
rain. 2008-2017 rain. 2100 light shwr. 
0040 few drops of rain. 

0300 winds variable. 0440 rain started - stopped 
sometime before C600. 0745 partial rainbow 
southwest of Keith. 0900 rain in lagoon N of 
Eruce-Keith line. 1040 started raining. 1100 rain 
slackened to light shwr. 1115-13CO intermittent 
light shwrs. 1800 halo around hazy sun. 

0900 high thin Ci,Cs. 

2100 rain started. 2ll5 rain stopped. 
0215 xind E 15-20 kts. 0225-0235 rain. 0240 wind 
dropped. 
0655 sky cover 3/10;2/10 Cu 1/10 Ci. 0830 -0835 
rain. 0940 large Cb over lagoon to E. 1013 few 
drops of rain. 1016 shnr commenced. 1035 shwr 
stopped. 1200 rain shnr over lagoon to NE. 
1500 rain shwr to W over ocean. 

1800 many shwrs in sight in all quadrants. 
1910 few drops of rain. 
2100 heavy rain shwr cmmencing -- gusty wind. 
2ll5 shnr stopped. 

0720 shwr commenced. 0732 shnr stopped. 0750 few 
drops of rain. 0845 very light shnr. 0910 few 
drops of rain. 0900 many shwrs over lagoon. 1040 
-ll30 light shnr. 



PLACE: KEITH 

Date and Time TT TTw - - 

THIlEE-HOURLY OBSERVATIONS, AUGUST 1 8  - TABLE 8 
( c o n m  

DDFF - 
S 5-10 
SE 3-5 
Calm 
E 8-10 
E 10-12 
E 10-15 
E 8.10 
E 8-10 
E 4-6 
K'3 12 
NE 20 
NE 20 
NE 20 
NE 20 
NE 15 
NE 12 
NE 10 
E 5-8 
NE 5-10 
E 5-8 
E 5-10 
E 10-15 
E 10-15 
E 10-15 
E 10-12 
E 5-8 
E 8 
E 5-8 
E 5-8 
E 3-5 
E 5 
SE 8-10 
E 3-5 

R E M A R K S  

1705 l i g h t  shwr began. 1730 r a i n  began. 1745 r a in  
ended. 1815 r a i n  began (wind gusty). 1830 r a in  
ended. 1920 r a in  began. 1930 r a i n  ended. 2030 
l ightn ing t o  west. 2300 l ightn ing t o  north. 

1000 r a in  shwr began. 1015 stopped. 1020 r a in  shwr 
began. 1045 stopped. 1200 towering Cu a l l  Quads. 

1500 towering Cu a l l  Quads. 
1800 towering Cu a l l  Quads. Rain shwr NE i n  lagoon. 
1900 r a in  shwr began. 1910 stopped. 1920 r a in  shwr 

began. 1945 stopped. 2000 r a in  shwr began. 2010 
stopped. 21CO towering Cu a l l  Quads. Moonlight. 

1000-llCO calm wind. 
1332-1338 l i g h t  shwr. 
1517-1528 heavy shwr. 
1800 Cb in NW quadrant. 1850 heavy r a in  shwr 3 over 
lagoon. 1905-1915 gusty winds a t  15-20 kts .  2000 
halo  around moon. 2325-0008 rain. 

0420 r a i n  started.  0545-0550 rain. 



PLACE: KEITH HOURLY REIATIVE HUMIDITIES, AUGUST 18 - S m % i (  1, 1957*- 

HOUR: 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 

DATE 

8/18 67 66 65 64 64 63 62 65 71 72 74 75 78 

8/19 78 78 76 74 75 83 83 79 73 68 66 65 63 65 61 65 71 74 75 75 76 77 78 80 

8/20 80 80 80 78 79 74 76 71 68 66 63 59 59 59 60 61 64 66 67 73 76 76 76 78 

8/21 80 82 93 83 85 83 79 79 77 78 79 80 79 76 73 74 76 76 8C 81 82 83 81 84 

8/22 82 82 84 86 87 81 81 81 79 74 78 80 70 66 63 67 72 78 77 77 76 81 85 86 

8/23 86 84 86 86 86 87 88 84 86 85 82 74 76 73 70 76 80 84 83 82 82 80 80 80 

2 8/24 86 86 82 84 84 85 85 81 80 80 84 82 68 67 69 67 74 72 76 80 80 80 78 80 

8/25 80 81 82 79 76 76 77 76 74 72 70 76 68 66 58 59 60 60 66 72 80 84 85 85 

8/26 82 83 78 74 78 82 82 80 74 80 74 70 70 72 67 62 67 70 75 82 83 84 82 82 

8/27 -- -- 78 -- -- 86 -- -- 84 -- -- 77 -- -- 69 -- -- 66 -- -- 82 -- -- 84 

8/28 -- -- 82 -- -- 80 -- -- 75 -- -- 72 -- -- 67 -- -- 77 -- -- 86 -- -- 82 

8/29 -- -- 82 -- -- 83 -- -- 77 -- -- 71 -- -- 68 -- -- 81 -- -- 80 -- 82 

8/30 -- -- 81 -- -- 80 -- -- 72 -- -- 75 -- -- 72 -- -- 69 -- -- 86 -- -- 86 

8/31 -- -- 80 -- -- 83 -- -- 79 -- -- 71 -- -- 71 -- -- 73 -- -- 78 -- -- 89 

9/1 -- -- 83 -- -- 87 -- -- 82 

+ Because of malfunctioning of the hygrothermograph only 3-hourly values are given 8/27 - 9/1. 



PLACE: MACK DAILY OBSERVATIONS, AUGUST 18 - 31, 1957 

DATE 

8/18 
8/19 
8/20 
8/21 
8/22 
8/23 
8/24 
8/25 
8/26 
8/27 
8/28 
8/29 
6/30 
8/31 

8/22 
8/23 
8/24 

8/25 

8/26 

8/27 

8/28 

8/29 

8/30 

8/31 

DDFF SEA 
(Code) 

S Light --- 
E 6-8 --- 
E 6-8 --- 

REIWS AND TONER READINGS 

Towering Cu to S. 
Cb to SW. 
Light rain shwr. Several shwrs. in sight over lagoon and islets; heavy shwr. $ mile N of 
MACK. TWdER: Platform #1 1220: TT-82.0: TT..-77.0. Platform #2 1225: TT-81.0: TT..-76.5. . - , m . .  

Platform #3 (on ladder at level of top) i230:~~~-81.0; TT~-76.5. 
Swelling cmulus on horizon along NE quadrant. TOdER: Platform #1 1207: TT-84.0; TT - 
76.0. Platform #2 1210: TT-83.0: TT,.;75.0. Platform #3 1215: TT-82.5: TT..-75.5. *TOP 
1213: TT-82.5; TT -75.5. (platform $3 and Top are at same level; #3 was r&d on ladder 
at level of top; yop was read standing on top platform facing windward.) 
Gentle swells, surface wind ripples. Heavy rain shwr. N of MACK; commenced 1230 and 
observed until after UOO. TOWER: Platform #1: TT-83.0; TTw-78.0. Platform #2: TT-82.0; 
TTw-77.0. Platform #3: TT-82.0; TTw-77.0. 
Moderate swells with white cans. Cloud conditions changed raoidlv to followinp. bv 1230: .. ... ~~~ - - 
N 10; 3Cu;TCi. T o m :  ~lhform #1: TT-82.0; 1~~7810. piatfirm #2: ~~-81y5; TTw- 
77.5. Platform #3: TT-81.5; TTr76.5. At Shelter U32: TT83.0; TTw-77.5. 

Hazy sun. TOWER: Platform #1 1115: TT-85.0; TTw-78.0. Platform #2 1120: TT-84.0; TTw- 
77.5. Platform #3 1125: TT-83.5; TTw-77.0. 
TOWER: Platform #1: TT-85.5; TTw-79.0. Platform #2: TT-85.0; TTw-79.0. Platform #3: 
(missing). 

T o m :  Platform #1 1157: TT-83.0; TTw-77.5. Platform #2 1200: TT-82.5; TT,-77.5. 
Platform #3 1203: TT-82.2; TTw-77.5. Top (windward side) 1206: TT-82.0; TTw-77.5. 
Sea: code "1" plus. TOWER: Platform #1 1201: TT-84.0; TTw-78.0. Platform #2 1203: 
TT-83.5; TTw-78.0. Platform #3 1205: TT-84.0; TTw-78.5. (poor eqosure top shelter 
obstructing wind flow). Top (Windward side) 1208: TT-83.0; TTw-79.0. 



PLACE: MACK BI-HOURLY 'EWEFATIIRES AND REUTIVE HUMIDITIES, AUGUST 18 - 31, 1957 TABLE ll 

HOUR: 0200 0400 0600 0800 1000 1200 Utoo 1600 1800 2000 2200 2400 
TT RH TT M TT RH TT RH TT RH 'IT - - - - - - - - - - - - - - - - - - - - - - -  TT RH TT RH TT KH TT RH TT RH 1T RH 

DATE - 
8/18 85 78 85 76 84 74 82 80 82 75 82 78 

8/19 82 74 82 75 82 80 83 76 83 78 84 74 85 75 84 75 83 80 83 72 83 78 83 76 

8/20 82 78 82 75 82 72 83 70 83 70 84 72 84 74 84 74 84 74 84 78 83 82 82 84 

8/21 8 1  88 79 91  79 80 81 75 82 70 82 79 83 75 84 74 84 75 83 75 82 76 79 82 

8/22 79 80 79 91 80 80 8 1  75 82 75 83 74 83 72 84 66 85 65 84 70 82 78 81 87 

8/23 83 80 82 80 81 82 80 88 79 87 83 85 83 82 84 82 83 82 83 83 83 82 83 78 
4 
OI 

8/24 83 80 80 82 82 78 83 78 82 80 84 76 86 70 83 72 83 77 83 76 83 77 83 76 

8/25 82 80 82 75 82 72 83 75 84 69 84 68 84 68 86 68 85 69 84 70 83 82 83 84 

8/26 83 85 81 88 82 82 80 80 80 80 84 76 84 72 84 75 81 81 83 80 83 80 82 80 

8/27 81 84 80 84 79 84 82 82 81 82 83 81 83 82 83 82 83 85 83 85 83 80 82 82 

8/28 82 84 82 86 82 87 83 74 83 74 84 76 83 74 82 79 81 90 81 86 8 1  85 81 83 

8/29 81 86 81 86 81 85 82 84 83 79 83 80 81 75 82 80 801: 82 80 82 81 83 80 86 

8/30 80 85 80 85 80 80 81 82 81 85 83 74 82 76 82 80 81 86 80 87 77 89 80 90 

3 1  80 86 80 82 80 80 81 82 81 87 84 78 

4' 1900, 8/29, temperatlire 76*. 



PLACE: ELMER DAILY OBSERVATIONS, AUGUST 18 - SEPTEMBER 1, 1957 TABLE 12 

DATE 

8/18 

8/19 

8/20 

8/21 

8/22 

8/23 

8/24 

8/25 

8/26 

8/27 

8/28 

8/29 

8/30 

8/31 

9/1 

8/22 

8/23 

8/24 

8/25 

8/26 

8/27 

8/30 

9/1 

TIME 

0900 

0915 

0900 

0900 

0900 

0900 

0900 

0908 

0900 

0900 

0850 

0905 

0905 

0910 

1015 

0900 

0900 

0900 

0908 

0900 

0900 

0905 

1015 

Ti" TT, 

85.5 78.5 

85.5 79.0 

84.5 76.0 

83.0 77.0 

81.5 77.5 

81.0 78.5 

85.5 80.0 

85.0 78.0 

82.0 78.5 

80.5 77.5 

85.0 77.5 

86.0 84.5 

82.5 78.0 

84.0 79.0 

84.0 81.0 

Rain. 

CIM DDFF 

2Cu;lCi........ E 5-10 

~CU............ E 5-10 

lCu;2Ci........ E 8-10 

3Cu;Ac;Cs...... S 4-6 

9Cu,Sc;(Ac);(Ci) N Very Lt. 

5Cu;3Ac;4Ci.... NE 8-10 

4Cu;2Ac;8Ci. ... SE 4-6 

ZCu;lAc;PCi&Cs. E 3-5 

6Cu;2Ac;2Ci.... Lt. Variable 

6Sc;4Cu..... ... E 10-12 

2Cu;8Cs&Ci..... SE 2-4 

~CU............ NE &5 

5Cu;ZAc;5Ci.... NE 3-6 

3Cu;Uc;4Ci.... E 8-10 

3Cu;Uc;7Ci.... E 6-8 

Shwrs. to the north. 

Shwrs. in sight. Swelling cumulus over the lagoon to the Nii. 

Swelling cumulus far distant to the NE. 

Towering cumulus in all quadrants. Shwr. from 0852 to 0905. 

Shur. from 0904 to 09l2. 

Shwrs. in sight in all quadrants. 

Towering cumulus in the north quadrant. 



PLACE: ELMER BI-HOURLY TEMPERATURES AUGUST 20 - SEPTEMBER 1, 1957 

HOUR: 0200 0400 0600 0800 1000 1200 L400 1600 1800 2000 2200 2400 

DATE 

8/20 

8/21 

8/22 

8/23 

8/24 

8/25 

-2 8/26 
m 

8/27 

8/28 

8/29 

8/30 

8/31 

9/1 

* Just before 0300, 8/21, temperature drops to 
"* 0900, 8/23, temperature 81°. 
* 1300, 8/24, temperature 88*. 
*+:* 0500, 8/27, temperature 77'. 
"* 1300, 8/29, temperature 899. 

TABLE 13 



PLACE: JANET TABLE 4 

DATE 

8/19 

8/20 

8/21 

8/22 

8/23 

8/24 

8/25 

8/26 

8/27 

8/28 

8/29 

8/30 

8/31 

TIME 

0915 

0915 

0915 

0915 

0915 

0945 

---- 

0945 

0945 

0915 

0915 

0915 

0915 

DAILY RAINFALL, AUGUST 19 - 31, 1957 

RR REMARKS 

0.50 Total since 0915, 8/17/57. 

0 

0.22 

0 . u  

0.10 

0.19 

V 

0.11 

0.81 

0 

0 

0.15 

0.01 

* Amount included in t o t a l  for  
next day. 



PLACE: EIMER-MACK IAGCON TRAVERSES, AUGUST 18 - 31, 1957 TABU 15 

DATE ZONE TIME TP, TIME TT TTw R E M A R K S  

Departed EIMER. 
300 yards  off EINEL 
Off buoy. 

100 f e e t  o f f  MACK. 
Arrived MACK. 

Departed MACK. 
100 f e e t  west of  MACK. 

300 yards  o f f  EIMER. 
Arrived EIMER. 

Departed EMEX. 
300 yards  off EIMER. 
Off buoy. 

150 f e e t  o f f  MACK. 
Arrived MACK. 

Departed MACK. 
45 f e e t  west of MACK. 

300 yards  o f f  EIMER. 
Arrived EIMER. 

8/20 1016 Departed EIMER. 
1 1019 83 .p  10& 83.5 77.5 300 yards  off  EIMER. 
2 1039 83.4" 1044 83.5 77.0 fuQy t o  starboard. 
3 1059 84.W 1104 85.0 77.0 
4 1 l l 9  84.W U23 84.5 77.5 
5 1W5 84.W 300 f e e t  o f f  MACK. 

1142 &rived MACK. 

1220 Departed MACK 
5 1225 84.5" 50 f e e t  west of  MACK. 
4 1 U 5  84.W 1250 84.5 78.0 

. . 
i 1325 84.m i j 3 0  84.; 77.5 off  buoy. 
1 1347 83.5" 300 yards  o f f  EIMER. 

1350 Arrived EIMER. 

Departed EUlEB. 
A t  green water. 
Obstruct ion buQy ItAw t o  port .  
Black buoy "11" nearby. 
OSCAR o f f  s tarboard bow. 
300 yards  o f f  MACK. 
200 f e e t  o f f  MACK. 
Arrived MACK. M-boat had t o  l a y  

because of s ea  condition. 
Off tower 

Black buoy t o  starboard. 

Red l i g h t e d  buoy t o  starboard. 



PLACE: 

DATE 

8/21 

8/22 

8/23 

8/24 

8/25 

ELMER-MACK IAGWN TRAVFEZS, AUGUST 18 - 31. 1957 

ZONE 

1 

1 
2 
3 
4 
4 
5 

5 
4 
3 
2 
2 
1 

1 
2 
3 
4 
4 
5 

5 
4 
3 
2 
2 
1 

1 
2 
3 
4 
5 

5 
4 
3 
2 
2 
1 

1 
2 
3 
4 
5 

TIME 

1009 
1027 
1046 
n o 2  
m 1  

lu$ 
1307 
1325 
1344 
1359 

1025 
1044 
l l o1  
l l l 9  
1134 

1242 
1300 
1319 
1338 
1353 

1030 
1050 
l lw 
1130 

1045 
1303 
1320 
1342 
1354 

1025 
1045 
n o 3  
1125 

R E M A R K S  

A t  green water. 
Arrived EIMER. 

Departed EIMER. 
Rain shwrs between 1015 and ll00. 
"At1 bucq to port. 

1,500 yards off MACK. 
150 f ee t  off MACK. 
Arrived MACK. 

Departed MACK. 
50 f ee t  off MACK. 

Black buoy t o  port. 

A t  green water. 
Arrived EIMW. 

Departed EWE% 
A t  green water. 
Enay *'A" t o  port. 
Black t u a ~  y r ' T ~ "  t o  port. 
OSCAR off the starboard bow. 
OSCAR off the starboard quarter. 
150 f ee t  off MACK. 
Arrived MACK. 

Departed MACK. 
50 f ee t  off MACK. 
OSCAR off the Port quarter. 
Between a black and-a red buq.  
Buoy *A" t o  port. 
Bnoy n8n to starboard. 
A t  green water 
Arrived EIMW. 

Departed E m .  
500 yards off ELMER. 
Black buoy on starboard beam. 
Red lighted buoy on starboard quarter. 
OSCAR on starboard beam. 
300 f e e t  off HACK. 
Arrived MACK. 

Departed MACK. 
150 f e e t  off MACK. 
OSCAR on the port quarter. 
Black buoy nlln off starboard beam. 
BRUCE on port beam. 
Black channel (inside) buay on port beam. 
Inside green water. 
Arrived ELMER. 

Departed EWER. 
A t  edge of green water. 
Obstruction buoy "A" off starboard bow. 
Black buoy "lln off starboard beam. 
OSCAR on starboard bov. 

Arrived MACK. 



PLACE: EIWW-HACK WGOON T R A W E S ,  AUGUST 18 - 31, 1957 

DATE ZONE TME TME lT TTw R E M A R K S  

8/25 1220 Deoarted MACK. 
85.5 76.5 l5b f e e t  off MACK. 
85.5 77.0 OSCAR on por t  quarter. 
84.5 76.5 Black buoy "lln off por t  beam. 
85.2 75.6 Obstruction b u ~ y  *A** off po r t  beam. 
84.5 77.0 A t  red buoy "691. Current (about 6 h o t s )  

running in to  lagoon a t  red buoy w6n. 
A t  edge of the green water. 
Arrived ELHER. 

8/26 0945 Boat departed BRUCE ra ther  than ELMER. 
2 0950 83.5 1OOO 84.0 79.5 103 yards from shore. 
3 1010 83.8 1020 84.0 79.0 Intermittent  shwrs. 1015-1100. 
4 1030 83.5 1035 84.0 79.5 Buoy 400 yards t o  port. 
5 1050 83.2 1055 82.5 78.5 303 yards off MACK. A l l  readings taken by 

holding bulb-end in to  wind. 
1100 Arrived MACK. 

DeDarted MACK. 
84.2 1240 83.5 78.5 206 yards off MACK. 
84.7 UW 84.5 78.0 
85.0 1320 84.0 78.0 Heavy r a i n  shwr. N of MACK s t i l l  v i s ib l e  a t  

1330. 
84.0 1340 84.0 78.0 300 yards south of red buoy "Aw. 
84.0 1357 85.0 78.5 300 yards off EIMER. A l l  readings taken by 

holding bulb-end i n t o  wind. 
Arrived EIMER. 

Departed EIMER. 
83.7 10U 83.5 79.0 303 yards off shore. 
83.7 1032 84.5 79.0 Red buoy 400 yards t o  starboard. 
8L.1 1052 8L.5 79.5 
8k.4 f i 3  85.0 79.5 

Arrived MACK. 

Departed MACK. 
84.5 1302 83.5 79.0 303 yards off MACK. 
84.3 1 2  84.0 79.0 
84.3 1342 85.0 79.0 Black buoy 300 yards t o  port. 
84.3 l402 85.0 79.0 Obstruction buoy 200 yards t o  port. 
84.0 1420 86.0 79.0 300 yards off EIMER. 

Arrived EIMER. 

Boat departed BRUCE ra ther  than EIMER. 
83.9 0957 84.5 78.0 A t  blue water-heading 300°. 
84.0 1016 84.0 78.5 Heading 300'. 
84.1 1035 84.5 78.0 Heading300'. 
84.1 1050 85.0 78.5 OffMACK. 

Arrived MACK. 

Deoarted MACK. . 
86.0 79.0 Few yards off MACK. 
85.0 79.0 
85.0 78.0 Buoy "11". 
8L.O 78.5 
8i.5 78.0 A t  edge of blue water. 

Arrived EIMER. 

8/29 1010 Departed ELHER. 
1 1018 83.P 1020 84.5 78.5 Buoy and REX i n  line. 
2 1035 84.01 1038 84.5 78.5 
3 1055 85.W 1057 84.5 79.0 
4 1 l l5  84.F 1118 84.0 79.0 



PLACE: Em-MACK LAGOON TRAVERSES, 

TIME TP TT, 

l l 2 8  85.5 80.0 

AUGUST 18 - 31, 1957 

DATE ZONE TIME R E M A R K S  

Arrived MACK. 

Departed MACK. 
Few yards off MACK. 

Arrived EIMER. 

Departed EIMER. 
150 yards off EIMER. Rain shwr. 300 yards 
ahead. 

Obstruction buoy "An on starboard beam. Rain 
shwr. 1030 yards off port  bow. 

OSCAR on starboard bar. 
OSCAR on starboard beam. 
200 f e e t  off MACK. Many shwrs. over lagoon a t  

s t a r t  of traverse; a l l  dissipated by noon. 
Arrived MACK. 

Departed MACK. 
150 f e e t  off MACK. 
OSCAR on port  beam. 
Black buoy "11" 500 yards ahead. 
Obstruction buoy "An off port  beam. 
Cement baree off ~ o r t  beam. 
A t  blue vaier's Age. 
Arrived EIMER. 

Departed EIMER. 
A t  edge of blue water. 
Obstruction buoy "A" on port  quarter. 
Black buoy "ll* astern 1030 yards. 
OSCAR off starboard beam. 
300 f e e t  off MACK. 
Arrived MACK. 

1245 Departed MACK. 
5 1250 84.5 1252 86.0 79.0 1OOO yards off MACK. 
4 1315 84.5 1317 85.5 78.0 OSCAR on port  quarter. 
3 U38 84.4 U40 85.0 80.0 Black buoy n l l * l  on port  quarter. 
2 UIOl 83.9 1408 85.5 79.5 Red lighted buoy "12" off port  beam. 
1 WO 83.8 A t  edge of blue water. 

1422 Arrived EIMER. 

* Temperatures reed t o  nearest 0.5' F. only. 



TABLE 16 PLACE: EElWEEN ERUCE, KEITH, Birm 

LAGOON TRAVF,RSES, AUGUST, 1957 

Waverse No. 1. BRUCE-KEITH 

DATE TIME TT, T I  TT R G M A R K S  

In  shallow water by BRUCE departing fo r  KEITH. 

Near obstruction buoy "A". 

Water shoaling. 
100 yards  from shore. 
A t  shore - KEITH. 
About 50 yards from shore. 
50 yards t o  blue water. Course 110'. 
Deep water. Course 115O. 
Thermometer broke, observations discontinued. 

Traverse No. 2, EINEPI-KEITH-BRUCE 

DATE TIME TT,  TIME TT R E M A R K S  

Departed EIMER. 
ELMER landing. 
Heading 245-250'. Hazy sun. 

Heading 245'. 

Heading 2509. 
Passing buoy. 
lieading 250'. 1104 passing buoy. 

Heading 2509. 

Heading 250°. 

A t  edge of blue water. 
A t  buoy. 
Halfway from buoy t o  shore on KEITH. 
A t  KEITH, but still in water ( a t  edge of shore). 
Halfway from shore t o  buoy ( s t a r t i ng  now fo r  
BRUCE ). 

A t  buoy. 
Departed KEITH. 
A t  edge of blue water. 



PLACE: B E W  BRUCE, KEITH, 

L A W N  TRAVERSES, AUGUST, 1957 

Traverse No. 2. EIMER-KEITH-BRUCE 

DATE TIME 

23rd 1330 

1340 

1350 

1400 

1410 

1420 

1430 

l440 

1450 

1500 

Traverse No. 3. KEITH-BRUCE 

DATE TIME 

28th 1045 

T r n  

1330 
U35 
1340 
1345 
1350 
1355 
UI00 
1405 
1410 
1415 
1420 
1425 
1430 
1435 
1440 
1445 
1450 
1455 
1500 
1505 
1510 
1515 
1518 
1521 
1525 
1527 

TIME 

1043 
1045 
1052 
1057 
ll02 

1122 
U32 
w 
ll52 
1202 
1212 

1222 
1232 
1237 
1241 
1242 
1244 
1245 
1247 

TT R E M A R K S  

Heading 70° true. 

Heading 70° true. 

Heading 75' true. 

Heading 75O true. 

Cloudy with l igh t  shwrs. 

100 yards s of buoy w. 

Heavy ra in  on BRUCE. 

A t  edge of blue water. 
200 yards off shore. 
100 r a rds  off shore. 
Along shoreline a t  BRUCE. 
Inshore. 

R E M A R K S  

Departed KEITH. 
Edge of vegetation on shore a t  KEITH. 
Edge of water. 
5 yards from KEITH. 
100 yards from buoys a t  KEITH. 

Buoy "An. 

100 yards from BRUCE. 
25 yards from BRUCE. 
Edge of water. 
Edge of vegetation on BRUCE. 



PLACE: BEWE34 BRUCE, KEITH, EIPIER 

LAGoON TRAVERSES, AUGUST, 1957 

TABLE 16 
(coGEZ'J 

Traverse No. 4. BRUCE-KEITH-EINER 

DATE TIME TT, TIME TTw R E M A R K S  

Departed BRUCE. 
79.5 Edge of vegetation on BRUCE. 
79.0 Edge of water. 
80.0 50 yards from waterts edge. 
79.5 Edge of blue water. 
80.0 Course 250'. 
79.0 Course 250'. 
79.5 Course 250'. 
79.5 Course 24OV. 
80.5 Course 240'. 1103 passed red buoy (50 gallon 

drum on coral  head. 
80.0 Course 240°. 
80.0 Course 240°. 
80.0 
80.5 Between KEITH buoys. 
80.5 10 yards from water's edge. 
80.0 Edge of water. 

.. . .. . 
looo 8i.0 looo 
1015 84.2 1015 
1030 84.2 1030 

~ d g e  of vegetation on KEITH. 
Departed KEITH. 
Edge of vegetation. 
Edge of water. 
15jrards from water's edge. 
Passed buoy. 
Course 080'. 
Course changed t o  070°. 
Course from 070 t o  065'. 
Course 060.. 
Passed obstruction buoy; Course 060°. 

1318 - 1321 ra in  shwr. 
Passed l ighted buoy; Course 065O. 
Course 065'. 
Passed buoy nB-11,. 
Arrived E m .  



PLACE: LAGOON-OCEAN TABLE 17 

LAGOON-OCEAN TRAVERSES, AUGUST, 1957 

DATE 

18th  

DATE 

23rd 

1?ME 

1025 

1042 

TIME 

1150 

l l 5 6  

1203 

1217 

1232 

lu$ 

U04 

13a 

1333 

1342 

u,oo 

rr, 
93.5 

83.7 

Tf, TIME 

83.W l l 5 8  

8 3  1206 

83.W 1219 

83.W 1235 

83.W 1250 

83.V 1306 

83.5" 1322 

83.W W35 

84.W 1350 

From helicopter. About 500 yards off EIMER 
reef, in ocean. 

From helicopter. About 500 yards off KEITH 
r ee f ,  in ocean. 

R E M A R K S  

Departed EIMER 

In  deep channel entrance. 

Off entrance buoy "2". 

Outside E of BRUCE. 

Outside NE of SAM. 

Outside E of BRUCE. 

Outside E of ETPIER. 

Outside E of FRED. 

Off black buoy, SW of FRED. 

I n  lagoon W af Sand Island. 

Arrived EIMER. 



PLACE: ENIWETOK-BIKINI 

DATE TIME 

Bikini 
Bikini 
Bikini 
Bikini 
Bikini 
Bikini 
Bikini 
Bikini 
Bikini 
Bikini 
Bikini 
Bikini 

BI-HOURLY OBSERVATIONS, MSTS - T-IST 618, AUGUST 18 - SEPTEMBER 1, 1957 TABLE 18 

DDFF WX P TT TTw TT, C~ M C~ ViAVES 

AMT. TYPE HT. DD PEKIOD HT. 
8ths 00 ft. ft. 

Lt.Airs 02 72 83 78 2 2 20 
09-05 02 86 87 80 2 2 20 

N 0 R E P O R T S  
N 0 R E P O R T S  
N 0 R E P O R T S  

0000-0200 LST Cargo Pier, Enyu Is., Bikini Atoll: Iat d30.7'~-~ong 165-33.5'~. Light airs, sky mostly clear with 
scattered cumulus clouds, visibility unlimited. Barometer steady. Bright moonlight. 

0200-0400 Position as before. No change in weather. 
0400-0600 Position as before. No change in xeather. 
0600-0800 Position as before. No change in weather in past 8 hours. Barometer steady. Light variable airs. 
0800-1000 Position as before. Visibility unlimited. Slight easterly breeze. Low SW swell. 
1W0-1200 Position as before. Visibility unlimited. Low SW swell. 
1200-a00 Position as before. Cloud cover increasing. Shower in sight to NW. East to south breeze strengthening. 
1400-1600 Position as before. Clear overhead. Banks of cumulus cloud all around horizon, heaviest to eastward. 
1600-1800 Position as before. Cumulus clouds all around horizon. Filaments or strands of cirrus clouds overhead. 

Visibility unlimited. barometer rising. 
1800-2000 Position as before. barometer came up .16 in past 2 hours. Clouds becoming more developed. No change in 

wind. 
2000-2200 Position as before. Clouds dissolving. Visibility unlimited. 
2200-2400 Position as before. No clouds. Barometer steady. Visibility unlimited. 

Bikini 
Bikini 
Bikini 
Bikini 
Bikini 
Bikini 
Bikini 
Bikini 
Bikini 
Bikini 
Bikini 
Bikini 

N o R E P O R T S  



PLACE: ENIWETOK-BIKINI BI-HOURLY OBSERVATIONS, MSTS - T-ST 618, AUGUST 18 - SEPTEPB~ 1, 1957 TABLE 18 
(COZZ'G~ 

DATE TIME FOSITION/COURSE N8 DUFF WX P TT TT, TTS C~ C~ CH iiAVES 
AMT. TYPE HT. DD PERIOD HT. 
8ths 00 ft. ft. 

8/19 

LIX ENTRIES: 0000-0200 LST Cargo Pier, Enyu Is., Bikini Atoll: Iat 11'30.7'~-Long 165'35.5'3. Rain squalls to northeasterly 
around horizon. Light southeasterly breeze. Earometer dropping slowly. Low southwesterly swells. 
Excellent visibility except toward rain squalls. Sky mostly cloudy. 

0200-0400 Position as before. Occasional light rain squalls. Earometer rising slowly. Slight east-southeasterly 
breeze. Excellent visibility except in rain squalls. 

0400-0600 Position as before. Visibility excellent. Sky clearing. Low swell from southwest. 
0600-0800 Position as before. Visibility excellent. Low southwest swell. 
0800-1000 Position as before. Cumulus clouds all around horizon. Clear overhead. Barometer dropped .80 in past 

2 hours. Visibility unlimited. 
1000-1200 Position as before. No change in weather conditions. 
1200-ll+00 Position as before. Towering cumulus clouds around horizon. Clear overhead. Barometer dropping slowly. 

Variable light wind from east to east-northeasterly. Unlimited visibility. 
1~00-1600 Position as before. No chanee in weather. 

2200-2400 Position as before. No change in weather. barometer steady.. Visibility unlimited. 

8/20 0200 Bikini 2 05-10 03 78 82 77 -- 2 2 20 
0400 Bikini 2 05-10 02 76 82 78 -- 2 2 20 
0600 Bikini 2 10-03 02 76 82 77 2 2 20 
0800 Bikini 2 08-05 02 79 83 77 2 2 20 
1000 Bikini 3 08-08 02 93 86 79 2 2 20 -- 1 
l200 ll'~7.5'~ 

162 25'~ 253 3 08-05 02 91 88 80 2 2 20 -- 1 08 4 2 
1400 11 26 N 

16$'05'3 269 2 08-10 01 86 88 79 86 T 2 20 -- 1 08 4 2 
1600 LZ 26'~ 

16~'~6'~ 269 2 08-08 02 82 88 79 86 1 2 20 -- 1 08 4 2 

I& ENTRIES: 0000-0200 IST Cargo Pier, Enyu Is., Bikini Atoll: Lat llD30.7'N-brig 165'35.5'E. Sky mostly clear with scattered 
cumulus clouds around horizon. Light northeasterly breeze. Bright moonlight with unlimited visibility. 
Barometer steady. 



PLACE: ENIWETOK-GIKINI BI-HOLRLY OBSERVATIONS, MSTS - T-LST 618, AUGUST 18  - SEPTEMBER 11, 1957 TABLE 18  
(CZGia 

DATE TUG POSITION/COIIRSE N8 DDFF NX P TT TT, TT, CL CM CH ~ ~ A V E S  
&IT. TYPE HT. ED PERIOD HT. 
8 ths  CO f t .  f t .  

8/20 

JJX ENTRIES: 0200-0400 Position a s  before. No change i n  weather f o r  pas t  4 hours. Barometer dropping slowly. 
0400-0600 Position a s  before. V i s ib i l i t y  excellent. Low Sd swell. 
0600-0800 Position a s  before. V i s ib i l i t y  excellent. Low St4 swell. 
0800-1000 Posit ion a s  before. Cumulus clouds a l l  around horizon. Strands of c i r rus  overhead. Barometer r ising.  

V i s i b i l i t y  unlimited. 
1000-l200 En route Bikini t o  Parry Is?: Lat 11°27.5'N-Long 165°25'E. No change i n  weather. V i s ib i l i t y  unlinited. 
1200-l400 (U00  Position: l1°26'hi-Lona 165"05 '~)  Skv mostlv c l ea r  w i t h  t d i e r ine  cumulus clouds around horizon. . . 

Thin strands of c i r rus  overhead. Bright s,&shine.' V i s ib i l i t y  unlimited. Light northeasterly breeze 
and sea. Barometer d r o p p a  s l i g h t l y  in pas t  2 hours. 

1400-1600 (1600 Position: 1le26PN-Long 164-46'E) No change in weather for  pas t  4 hours. 
1600-1800 (1800 Position: ll027?l\i-Long 164O267E) Vis ib i l i t y  excellent. Low short  eas ter ly  swell. Long low W,i swell. 
1800-2000 (2000 Position: 11'271N-Long 164"07'E) Vis ib i l i t y  excellent. Low shor t  eas ter ly  s t e l l .  Long low F&i swell. 
2000-2200 (2200 Position: 11°25'N-Long 163*50.OPE) Clouds forming. Earometer jumped .10 i n  pas t  2 hours. V i s ib i l i t y  

unlimited. 2210: r a in  squalls  on radar scopeB.315"T 24.0 m i .  off por t  bow. 2253: l ightning observed i n  NE. 
2200-2400 (2400 Position: ll*Z&.OfN-Long 163'32tE) Rain squalls  on radar scope. V i s i b i l i t y  &?limited. Lightning 

north and northeast. Barometer steady. 

-~ 

1000 Eniwetok 
1200 Eniwetok 
1400 Eniwetok 
1600 Eniwetok 
1800 Eniwetok 
2000 Eniwetok 
2200 Eniwetok 
2400 Eniwetok 

5 %lo 01 80 85 77 1 7 20 -- 1 18 - 1 
5 19-12 16 76 84 78 L 7 20 -- 1 19 - 1 

h 0 R E P O R T S  
N O K E P O R T S  
N 0 R E P O R T S  

1 19-08 01 82 83 78 1 2 20 -- -- 
hi 0 R E P O R T S  

LCG EWRIES: 0000-0200 En route  Bikini  t o  Parry 12: (0200 Position: Lat 11'259GLong 163'17'E). 0020: wind shi f ted  from ESE t o  
south. Moderate southerly wind 10 t o  12 !mots. Numerous small r a i n  squal ls  noted on radar. Flashes of 
l ightning observed t o  Wd. Unlimited v i s ib i l i t y .  Barometer dropped .04 i n  pas t  2 hours. Light southerly 
sea and low southeasterly swell. 

0200-0400 (0400 Position: Lat 1l025*N-Long 162'59'~) Kumerous l i g h t  r a in  squalls. Good v i s i b i l i t y  except i n  squalls. 
Lightning observed t o  westerly. Sky mostly overcast. Light southwesterly wind and sea. 

0400-0600 (0600 Position: Lat 11D261N-Long 1629431E) Vis ib i l i t y  unlimited. Low NE swell. Sighted laom of Zniwetok 
aero-beacon l i g h t  25 miles. 

*Parry i s  the native name fo r  Elmer I s l e t ,  Eniwetok. 



PLACE: ENIWETOK-BIKINI 61-HOURLY OBSERVATIONS, MSTS - T-IST 618, AUGUST 18  - SEPTEMBER 1, 1957 . -  TABLE 18 

DATE TlME 

LOG ENTRIES: 

(Continued) 
~SITION/CO~RSE N8 DDFF NX P TT TTw TTs C~ M CH WAVES 

AMT. TYPE HT. DD PERIOD HT. 
8 ths  00 f t .  f t .  

0600-0800 (0800 Position: Lat lla25rN-Long 162-25 '~)  V i s i b i l i t y  excellent. 0615: ship cmmenced t o  r o l l  heavily, 
moderate average southerly swell. 

0800-1000 (1000 Position: Anchored off Parry ( ~ l m e r )  Is. - Anchorage "Cln) Moderate southeasterly wind. Sky mostly 
overcast. V i s ib i l i t y  12-15 miles. Rain squal ls  around horizon. Barometer steady. Light southerly sea 
ins ide  Eniwetok lag&. 

1000-1200 Anchored a s  before. Neather a s  before except sky clearing sl ightly.  Barometer dropped .06 during pas t  2 
hours. 

1200-1400 Position a s  before. V i s i b i l i t y  unlimited. Barometer fa l l ing .  Southerly winds. 
1L00-1600 Position a s  before. Moderate southerly winds. Excellent v i s ib i l i t y .  
1hO-1800 Posit ion a s  before. V i s ib i l i t v  unlimited. II3w short  SW swell. 

~ 

1800-2000 Position a s  before. V i s ib i l i t y  excellent. Low SW swell. 
2000-2200 Position as before. No change in wind or weather conditions. V i s i b i l i t y  unlinited. 
2200-2400 Posit ion a s  before. Southerly breeze. V i s i b i l i t y  excellent. Barometer r i s ing.  

Eniwetok 
Eniwetok 
Eniwetok 
Eniwetok 
Eniwetok 
Eniwetok 
Eniwetok 
Eniwetok 
Eniwetok 
Eni.6etok 
Eniwetok 
Eniwetok 

0000-0200 Anchored off Parry (Elmer) Is. in Anchorage W1". Light southerly wind. Moderate southerly swell with 
s l igh t  southerly sea, Excellent v i s i b i l i t y  with r a in  squalls  t o  south. Barometer steady. 

0200-0400 Position as before. Light rain squalls. Long, low, choppy southerly swelk. Light southerly sea. 0340: 
wind suddenly shifted t o  easterly.  Rain squal ls  moving from eas te r ly  direction. 

0400-0600 Position a s  before. Occasional l i g h t  r a i n  squalls. 0500-0600: noted frequent sh i f t ing  of wind from E t o  
W through S. Barometer dropping slowly. Excellent v i s i b i l i t y .  

0600-0800 Position as before. Light breeze. Barometer steady. Sky mostly overcast. 
0800-1000 Parry (Elmer) Is., deep water pier. Sky overcast. Moderate rain. Northeasterly breeze. 
1000-1200 Position a s  before. Wind diminishing. Barometer r ising.  Vi s ib i l i t y  about 6 mile due t o  rain. 
1200-1400 Position as before. V i s i b i l i t y  unlimited. Barometer fa l l ing .  Thunderheads forming i n  S. Clearing i n  NE. 
1400-1600 Position as before. Thunderheads remain in southerly direction. Clouds forming a l l  over. Barometer fa l l ing .  
1600-1800 Position a s  before. No change in weather. 
1800-2000 Posit ion a s  before. Thunderheads a l l  around horison. Vi s ib i l i t y  unlimited. 
2000-2200 Position a s  before. Swells decreasing. 
2200-2400 Position a s  before. Swells increasing. 



PLACE: ENINETOK-BIKINI BI-HOURLY OBSZKVATIONS, MSTS - T-LST 618, AUGUST 18  - SEPTDIEER 1, 1957 TMLE 18  

DATE TIME WSITION/COURSE N8 DDFF WX P TT TTw 

8/23 0200 Eniwetok 
0400 Eniwetok 
ObOO Eniwetok 
0800 Eniwetok 
1000 Eniwetok 
1200 Eniwetok 
1400 Eniwetok 
1600 Eniwetok 
1800 Enirretok 
2000 Eniwetok 
2200 Eniwetok 
2400 Eniwetok 

(Continued) 
TT- C i  CM CU XAVES * - 

AM'?. IYPE HT. 
8ths 00 f t .  

DD PERIOD HT. 
f t .  

6 2 20 -- 9 
6 2 20 -- 9 
8 7 20 -- -- 
8 7 20 -- -- 

R E P O R T S  
R E P O R T S  

LOG ENTRIES: 0000-0200 Moored, deep water cargo pier,  Parry (Elmer) Is. Light ra in  squalls. Sky mostly overcast. Unlimited 
v i s i b i l i t y  except in squalls. Northeasterly hreeze 10-12 knots. Barometer dropping slowly. 

0200-0400 Moored a s  before. Light rain. Barometer steady. 10 t o  12 miles v i s ib i l i t y .  Sky overcast. 
0400-0600 Posit ion as  before. Frequent l i g h t  ra in  squalls. 
0600-0800 Vessel maneuvering off Parry ( ~ l m e r )  Is. awaiting ins t ruct ions  t o  beach. Rain squalls  t o  NE. Barometer 

steady. Excellent v i s ib i l i t y .  
0800-1000 Beached, old cargo pier,  Parry (Elmer) Is. Heavy r a i n  f a l l i n g  t o  northeastward approximately 12 miles away. 
1000-1200 Position a s  before. Dark cumulonimbus clouds t o  northeastward. Occasional l i g h t  r a i n  fa l l ing .  
1203-l400 Posit ion a s  before. Barometer f a l l i n g  rapidly. Winds veering. 
a00-1600 Posit ion as before. Dark clouds t o  NE a s  before. 
1600-1600 Posit ion a s  before. i i hds  SE 15 h o t s .  V i s ib i l i t y  10.0 miles. Barometer steady. 
1800-2000 Posit ion a s  before. Winds same a s  above. Barometer r ising.  Sl ight  showers of rain. 
2000-2200 Posit ion as before. Occasional sprinkles of rain. 
2200-2400 Posit ion as before. Wind veering t o  south. Sky overcast. 

8/24 0200 Eniwetok 6 16-12 0 1  77 83 78 6 2 20 
0400 Eniwetok 2 l4-08 0 1  76 83 78 2 2 20 
0600 Eniwetok 1 14-05 0 1  75 82 78 1 2 20 
0800 Eniwetok 7 l4-05 05 80 83 79 5 2 20 4 
1030 Eniwetok 6 ll-05 15 84 86 80 5 2 20 4 1 11 -- -- 
1200 Eniwetok N 0 R E P O R T S  
a 0 0  Eniwetok N 0 R E P O R T S  
1600 Eniwetok N 0 R E P O R T S  
1800 Eniwetok 7 10-05 03 84 85 80 4 2 20 - 1 
2000 Eniwetok 7 10-05 02 86 83 79 4 2 20 - 1 
2200 Eniwetok 1 10-05 01 88 83 78 1 2 20 - - 
2400 Eniwetok N 0 R E P O R T S  

LCG ENTRIES: 0000-0200 Moored and beached por t  s ide  to, old cargo pier,  Parry (Elmer) Is. Light south-southeasterly wind. Sky 
mostly wercas t .  Unlimited v i s ib i l i t y .  Barometer steady. 



PLACE: ENIWETOK-BIKINI BI-HOURLT OBSERVATIONS, MSTS - T-IST 618, AUGUST 18 - SEPTEXEER 1, 1957 TABLE 18 
t c o z G a  

DATE TIME 

6/24 

LCG ENTRIES: 

POSITION/COURSE N8 DDFF WX P TT TT, TT, C~ C~ CH. ItiAVES 
AMT. TYPE HT. DD PERIOD HT. 
8ths 00 ft., ft. 

0200-OL00 Position as before. Sky clearing. Barometer steady. 
0400-0600 Position as before. Sky mostly clear with cumulus clouds on horizon to easterly. Excellent visibility. 

Barometer steadv. 
0600-0800 Position as befbre. Sky becoming overcast with cumulus and thin altocumulus at various levels. Barometer 

rising. Unlimited visibility. Light southeasterly breeze. 
0800-1000 At anchor: Lat ll024.5'N-Long 162-22'~. Visibility excellent. Occasional light sprinkles of rain. 
1CW-1200 Position as before. Visibility excellent. 1000: heaw rain squall of about 10 minute duration. 1130: 

vessel commenced to roll in low NE swell. 
1200-1400 Position as before. Visibility excellent. Low southerly swell. Low, short NE sdell. 
1400-1600 No entry 
1600-1800 At Parry (Elmer) Is. Visibility unlimited. Barometer rising. Clear in E. Thunderheads in K .  
1800-2000 Position as before. Weather same as above. 
2000-2200 Position as before. Clouds diminishing. Visibility unlimited. Thunderheads in N. 
2200-2400 Position as before. No change in weather. 

Eniwetok 
Eniwetok 
Zniwetok 
Eniwetok 
Eniwetok 
Eniwetok 
Eniwetok 
Eniwetok 
Eniwetok 
Eniwetok 
Eniwetok 
Eniwetok 

6 Airs 80 78 83 78 6 7 20 -- -- 
4 Airs 01 78 -- 78 4 2 20 -- -- 

0000-0200 Hwred at old cargo pier, Parry (Elmer) Is., Eniwetok Atoll. Light southeasterly breeze. Visibility 
unlimited. Scattered cumulus clouds. Barometer dropping slowly. 

0200-0400 Position as before. vieather unchanged in past 4 hours. 
0400-0600 Position as before. Clouds becoming more developed. Unlimited visibility. 
0600-0800 Position as before. Clouds becoming more developed. Barometer steady. Light easterly breeze. 
0800-1000 Position as before. Cumulus clouds around horizon. Light breeze. Calm sea in lagoon. Earometer steady. 

Unlimited visibility. 
1000-1200 Position as before. Neather unchanged. 
1200-l4CC Position as before. Visibility unlimited. 
1400-1600 Position as before. Visibility unlimited. Calm, no swell. 
1600-1800 Position as before. Visibility unlimited. No wind. Barometer steady. Thunderheads gathering all over. 
1800-2000 Position as before. Heavy rain shower approaching from ENE direction. 
2000-2200 Position as before. Slight rain shower. 
2200-2400 Position as before. Barometer steady. Visibility unlimited. No wind. 



PLACE: ENIWETOK-BIKINI 

DATE TIME 

LOG ENTRIES: 

KG ENTRIES: 

Eniwetok 
Eniwetok 
Eniwetok 
Eniwetok 
Eniwetok 
Eni;retok 
Eniwetok 
Eniwetok 
Eniwetok 
Eniwetok 
Eniwetok 
Eniwetok 

DDFF WX 

BI-HOURLY OBSERVATIONS, KSTS - T-LST 618, AUGUST 18 - SEP'IWGm 1, 1957 TABLE 18 
(COZGZJ 

TT, TT, CL CM CH YIAVES 

ANT. TYPE KT. DD PZRIOD HT. 
8 ths  00 i't. f t .  

0000-0200 Moored and beached a t  old cargo pier,  Parry (Elmer) Is. Sky mostly overcast w i t h  froqueni rain squalls. 
V i s ib i l i t v  1S12 miles exceDt in s m a l l s .  Barometer f a l l i n g  s l w l v .  Li.-ht eas ter lv  airs .  - 

0200-0400 Position as before. Sky clearing. - Rain squal ls  around horrzon. Light easterl j ,  a8iFs. 
0400-0600 Posit ion a s  before. V i s ib i l i t y  excellent. 
0600-0800 Posit ion a s  before. V i s ib i l i t y  excellent. Calm, no swell. 
0800-1000 Posit ion a s  before. V i s i b i l i t y  excellent. 
1000-1200 Position a s  before. Sky clearing. Vi s ib i l i t y  excellent. 
1200-1400 Position a s  before. V i s i b i l i t y  excellent. 
1400-1600 Posit ion a s  before. V i s ib i l i t y  excellent. 
1600-1800 Position a s  before. V i s ib i l i t v  excellent. Shmers t o  northward. 
1800-2000 Position a s  before. ~ i s i b i l i t v  excellent. 
2000-2200 Posit ion a s  before. v i s i b i l i t y  excellent. 
2200-2400 Posit ion a s  before. No change in weather conditions. 

Eniwetok 
Eniwetok 
Eniwetok 
Eniwetok 
Eniwetok 
Eniwetok 
Eniwetok 
Eniwetok 
Eniwetok 
Eniwetok 
Eniwetok 
Eniwetok 

. . 
4 09-05 0 1  74 82 78 4 2 20 
3 1C-08 01 74 83 78 3 2 20- 
4 13-10 80 78 82 79 4 2 20 
4 12-10 02 76 86 80 4 2 20 

N 0 R E P O R T S  
N 0 R E P O R T S  
N 0 H E P O R T S  

2 12-10 01 78 87 80 2 2 20 -- -- 

00004200 Beached and mwred, old cargo pier ,  Parry ( ~ h e r )  Is. Sky overcast. Light r a i n  squalls. Gentle eas t e r ly  
breeze. Barometer steady. Excellent v i s i b i l i t y  except in ra in  squalls. 



PLACE: ENIWETOK-BIKINI BI-HOURLY OBSERVATIONS, MSTS - T-IST 618, AUGUST 18  - SEPTEMBER 1, 1957 TASLE 18  
( c o Z G G ~  

DATE TIME WSITION/COURSE N* DDFF WX P TT nW TT, CL (4% C~ WAVES 
MT. TYPE HT. DD PZRIOD HT. 

8/27 

LCG ENTRIES: 0200-0400 Posit ion a s  before. 
0400-06W Posit ion a s  before. 
0600-0800 Position a s  before. 
0800-1000 Posit ion a s  before. 
1000-1200 Posit ion a s  before. 
1200-1400 Posit ion a s  before. 
1400-1600 Posit ion a s  before. 
1600-1800 Posit ion as  before. 
1800-2000 Posit ion a s  before. 
2000-2200 Posit ion a s  before. 
2200-2400 Posit ion as before. 

8 ths  00 f t .  

Squalls  on horizon t o  N and W. Barometer steady. Sky clearing. 
Weather a s  before. Sky clearing. Barometer steady. 
Weather a s  before. 
V i s ib i l i t y  reduced i n  showers. 
V i s i b i l i t y  excellent. 
V i s ib i l i t y  excellent. 
V i s ib i l i t y  excellent. 
~ i s i b i l i G  excellent. 
V i s i b i l i t y  excellent. 
V i s i b i l i t y  unlimited. Clouds diminishing. Barometer steady. 
No change i n  weather. 

8/28 0200 Eniwetok 
0400 Eniwetok 
0600 Eniwetok 
0800 Eniwetok 
1000 Eniwetok 
1200 Eniwetok 
1400 Eniwetok 
1600 Eniwetok 
1800 11'2LIN 

~ ~ 

8 1i-04 16 77 85 80 
7 Airs 60 78 86 8 1  
8 09-05 03 76 83 79 

f t .  

LOG ENTRIES: 0000-0200 Beached and moored, old cargo pier,  Parry (Zlmer) Is. Moderate southeasteply wind 10-12 knots. Earometer 
steady. Par t ly  overcast. Unlimited v i s ib i l i t y .  

0200-0400 Posit ion a s  before. Sky clearing. 
0400-0600 Position a s  before. V i s ib i l i t y  unlimited. Low westerly swell. 
0600-0800 Position a s  before. V i s i b i l i t y  unlimited. Lo,# westerly swell. 
0800-1000 Position a s  before. v i s i b i l i t y  unlimited. ~hunderhead; forming i n  the  bN&. 
1000-1200 Position a s  before. No change i n  weather. 
1200-1400 Moored and beached as  before. Light r a i n  squalls. Good v i s ib i l i t y .  barometer steady. Kain squal ls  on 

horizon t o  eas ter ly  and southerly. 
1400-1600 Departing v ia  deep entrance from Parry (Elmer) Is. Sky overcast. Thunderheads around horizon. Earometer 

steady. Light eas ter ly  breeze. 
1600-1800 (1800 Position: Lat ll024'N-Long 162°39'E) Vis ib i l i t y  excellent. Low short  NE swell. 



PLACE: ENIWETOK-BIKINI BI-HOURLY OBSERVATIONS, MSTS - T-IST 618, AUGUST 18 - SEPTENBER 1, 1957 TABLE 18 
t co i -xza  

DATE  TI^ WSITION/COURSE N~ DDFF WX P TT TT, TTS C~ CM CH i.IA'iES 

ANT. TYPE HT. DD PEKIOD HT. 
8 ths  00 f t .  f t .  

8/28 

LCG ENTRIES: 1800-2000 (2000 Position: Iat 11'231N-Long 162'56'E) Vis ib i l i t y  excellent. Xedium average XE swell. S l ight  NZ. sea. 
2000-2200 (2200 Position: Lat 11"25.01N-Long 163P13.0'~) En route Parry ( ~ l m e r )  Is. t o  Bikini. S l ight  showers of 

rain. V i s ib i l i t y  about 10.0 miles. Easterly sea ( s l igh t ) .  Sky overcast. barometer r i s ing.  2310: l i gh t -  
ning in the east .  Long bright flashes. 

220C-2400 (2400 Position: Lat 1l025.OfN-Long 163D32.0*E - on course 090' t rue )  Thunderheads and l ightning in the  E. 
Vi s ik i l i t y  unlimited. Barometer steady. 

8/29 0200 11°25'K 
16Y49'E 090 3 10-10 0 1  86 82 78 85 3 2 20 

0400 11°25.5'N 
164O07'E 090 4 10-12 03 86 82 78 85 4 2 20 

0600 11'25'N 
164"25'E 090 2 06-10 01 83 83 79 2 2 20 

0800 11'25'N 
16L043'E N 0 R E P O R T S  
-- 

1 6 5 ' b E  087 4 07-10 03 86 84 80 
a1200 Bikini  085 4 07-10 02 87 85 79 

1L00 B i k i n i  4 06-12 02 86 85 79 
. 

1800 Bikini 5 07-12 5 2 20 
2000 B i k i n i  2 06 01 85 83 78 2 2 20 
2200 Bikini 2 06-12 02 86 83 79 2 2 20 -- -- -- 
2400 B i k i n i  N 0 R E P O R T S  

LOG EN?T(IES: 0000-0200 (0200 Position: Iat 1l025'N-Long 163'49-E) Sky clearing. Cumulus clouds t o  S. Barometer dropping s l w l y .  
Unlimited v i s ib i l i t y .  Light southeasterly wind and sea. 

0200-0400 (0400 Position: Lat 1l025.51N-Long 16Lo07'E) No change in weather fo r  pas t  4 hours. 
0400-0600 (&00 Position: Lat 11'25'h'-Long 164O25'E) V i s i b i l i t y  excellent. S l igh t  EhZ sea. Moderate average h 5  

swell. 
0600-0800 (0800 Position: Iat 11D25*h'-Long 164°43fE) Visibility excellent. S l ight  northeasterly sea. Moderate 

average NE swell. 
0800-1000 (1000 Position: Lat llD24.01N-Long 165*00'E) V i s i b i l i t y  unlimited. Thunderheads a l l  around horizon. 

Cirrus clouds overhead. - 

*1000-1200 ?Eb Position: Approaching Bikini  Atoll)  No change in weather. 
1200-a00 Mwred a t  Enyu Is., B i k i n i  Atoll. Moderate hZ wind 12-15 ianots. Unlimited v i s i b i l i t y .  Rain squalls  i n  

distance around horizon. Barometer steady. 
1l.00-1600 Posit ion a s  before. vieather a s  before. Rain squal ls  t o  easterly.  
1600-1800 Position a s  before. V i s ib i l i t y  excellent. 
1800-2000 Posit ion a s  before. V i s ib i l i t y  excellent. 
2000-2200 Position a s  before. V i s ib i l i t y  unlimited. Barometer r ising.  Thunderheads around horizon. Northeasterly 

breeze. 



PLACE: ENNETOK-BIKINI BI-HOURLY OBSERVATIONS, MSTS - T-IST 618, AUGUST 18 - SEPTEMEER 1, 1957 TABLE 18 
i c o z z a  

DATE TIME POSITION/COUR!E N 8  DDFF WX P TT TT, TT, C~ C~ C~ WAVES 
&IT. TYPE HT. DD PiIOD HT. 
8ths  00 f t .  f t .  

8/29 

LCG ENTRIES: 2200-2400 Position a s  before. No change in weather. 

8/70 0200 Bikini  
0400 ~ ik in i  
0600 Bikini 
0800 Bikini 
1OOO Bikini 
1200 Bikini 

*I400 Bikini 253 3 08-10 02 7 87 8 1  
1600 1l026'N 

165'09'~ 270 4 08-10 03 80 87 81  
1800 11'25'N 

164"51?~ 270 4 07-10 02 72 91 83 4 2 20 -- 1 0 7  3 2 
2000 11'25'N 

164'34'E N 0 R E P O R T S  
2200 11e26.01N 

164916.51E 270 3 07-10 16 85 85 80 3 2 20 -- - 07 3 2 
2400 11'26.09~ 

164'00.OfE 270 3 07-10 16 85 85 80 3 2 20 -- - 07 3 2 

LCG ENTRIES: 0000-0200 Mwred t o  IST cargo pier, Bikini Atoll. Sky pa r t ly  overcast. Excellent v i s ib i l i ty .  Barometer dropping 
slowly. Light east-northeasterly wind. 

0200-0400 Position a s  before. No change in weather past  4 hows except sky becoming more overcast. 
0400-0600 Position a s  before. Vis ib i l i ty  excellent. 
0600-0800 Position a s  before. Vis ib i l i ty  excellent. 
0800-1000 Posit ion a s  before. V i s i b i l i t y  unlimited. Earometer fa l l ing.  Thunderheads a l l  around horizon. Cirrus 

clouds overhead. 1100: moderate r a in  shower from ENE direction. 
lCYXL1200 Posit ion a s  before. Vis ib i l i ty  unlimited. Moderate r a i n  showers. 

*1200-U+00 (1400 Position: Departing Bikini) Noderate eas ter ly  wind and sea. Unlimited v i s ib i l i ty .  Thunderheads 
around horizon. Skv overhead clear. Barometer r i s i n e  slowlv. 

1400-1600 (1600 Position: La; l1°26'N-Long 165*09'E) No change i n  weither past  4 hows. 
1600-1800 (1800 Position: Lat 11'25'N-Long 164"51'E) Vis ib i l i ty  excellent. 
1800-2000 (2000 Position: Lat Ue25fN-Long 164°34'E) Vis ib i l i ty  excellent. Low h3? swells. 
2000-2200 (2200 Position: Lat l1°26.01N-Lone 16L016.5*E - course 270" t rue  - 8.85 fon speed) Vis ib i l i ty  unlimited. 

dumulus clouds a l l  around horizon.- Barometer r ising.  Lightning (Hoderate) in S; 
2200-2400 (2400 Position: Lat llo26.0'N-Long 164900.0'E) No change in weather. 



PLACE: ENNIETOK-BIKINI BI-HOURLY OBSERVATIONS, MSTS - T-LST 618, AUGUST 18 - SEFTFK@ER 1, 1957 TABIE 18 
cco- , - 

DATE TIME POSITION/COURSE N~ DDFF r ~ (  P TT TT, TT, CL %I C~ W A V ~  
AMT. TYPE HT. DD PERIOD HT. 
8ths 00 ft. ft. 

.... 
162°511E 267 4 07-15 15 78 83 79 

*I000 Eniwetok 267 6 07-10 03 80 90 82 
1200 Eniwetok 6 10-10 02 84 87 80 
lL00 Eniwetok 4 09-10 01 78 88 80 - 

7600 Zniwetok 4 09-10 02 74 88 81 
1800 Eniwetok 4 10-10 02 75 86 80 
2000 Eniwetok 4 10-10 02 80 84 78 
2200 Eniwetok 3 10-10 02 82 83 78 
2400 Eniwetok 4 10-10 81 84 82 79 4 7 20 -- -- 

LOG ENTRIES: 0000-0200 (0200 Position: Iat 1l026lN-Long 163*421E - Bikini to Parry (Elmer) Is.) Sky cloudy around horizon. 
Unlimited visibility. Light northeasterly wind and sea. Light rain squalls noted passing to S of vessel. 
Lightning flashes to W. 

0200-0400 (0400 Position: Iat lle26*N-Long 1630241~) Bright lightning flashes to Pd. Barometer dropping slowly. 
No change in weather for past 4 hours. 

0400-0600 (0600 Position: Lat ll'Z7lN-Long 163006t~) Visibility excellent. Moderate NE swell. 
0600-0800 (0800 Position: Iat 11°25*N-Long 162"51*E) Visibility excellent. Low NE swell. 

W800-1COO (1000 Position: Approaching Parry (Elmer) Is.) Visibility unlimited. Easterly breeze. High cirrus clouds 
blown in streaks. Thunderheads all around horizon. 

1000-1200 Position: Parry (Elmer) Is. No change in weather. 
1200-U110 Beached and moored at Parrv (~lmer) Is. Cumulus clouds around horizon. Light easterly breeze. Unlimited 

visibilitv. Barometer drohne slowlv. --- -- .. - 
a00-1600 Position Hs before. No change in weather. 
1600-1800 Position as before. Visibility excellent. 
1803-2000 Position as before. Visibility excellent. 
2000-2200 Position as before. Visibility unlimited. Barometer rising. Light easterly breeze. Cumulus Clouds 

around horizon. 
2200-2400 Position as before. Rain showers. Visibility about 8 miles in the E. Unlimited elsewhere. Barometer 

rising. 

9/1 0200 Eniwetok 
0400 Eniwetok 
0600 Eniwetok 
0800 Eniwetok 
1000 Eniwetok 
1200 Eniwetok 
UIOO Eniwetok 
1600 Eniwetok 
1800 Eniwetok 
2000 Eniwetok 



PLACE: ENINEMK-BIKINI BI-HOLRLY OBSERVATIONS, H S E  - T-IST 618, AUGUST 18 - SZPTZIBW 1, 1957 TAEIE 18 
( c o ~ ~  

DATE TIME POSITION/COLRSE N8 DDFF WX P 1'T TT, TT, C~ CM (+I WAVSS 
AXT. TYPE HT. 00 PEBIOD HT. 
8 t h  00 ft. ft. 

9/1 2200 Eniwetok 
21100 Eniwetok 

LOG ENTRIES: 0000-0200 Beached and moored at Parry (Elmer) Is. Towering cumulus clouds around horizon. Light southeasterly 
breeze. Excellent visibility. Barometer steady. 

0200-04W Position as before. No change in weather. 
0400-0600 Position as before. Sky partly overcast with cumulus clouds. Unlhited visibility. Light southeasterly 

wind. Barometer steads. 
0600-0800 Position as before. Nb change in weather for past 8 hours with exception of sky becoming more overcast. 
0800-1000 Position as before. Visibility excellent. 
1000-1200 Position as before. Visibility excellent. L o w  SI! swell. 
1200-1400 Position as before. Visibility excellent. 
1400-1600 Position as before. visibility excellent. 
1600-2000 Position as before. No change in weather. 
2000-2200 Position as before. No change in weather. 
2200-2400 Position as before. No change. 



Part C. Observational Data, Second Intensive 

(January 25 -- February 8, 1958) 

NOTES: TABIES 19-32 - 

TABU 19. FRED: HOURLY OBSERVATIONS AND DAILY SUHMARY. 

See Notes for  Table 4, pp. 39f. - 

TABU 20. FRED: RAh'INSONDE OBSERVATIONS. 

See Notes for  Table 5, p. 41. - 

TABU 21. BRUCE: THREE-HOURLY OBSERVATIONS. 

See Notes for  Table 6. pp. 41-43, as  well as  the note belor. - 
Experienced observers made the observations a t  BRUCE during the following interval  (times 

are inclusive): 1200 Jan 25 -- 0900 Jan 27. 

TABU 22. BRUCE: HOURLY REIJLTIYE HUMIDITIES. 

See Notes for  Table 9, p. 44. - 

TABIE 23. BRUCE AND KEITH: SPECIAL OBSERVATIONS. 

TT, BRUCE. These measurements were made with an unshielded mercury-in-glass thermometer -- 
graduated t o  half-degrees C. Readings were taken with the themwater  bulb a t  a depth of 1 t o  

6 inches beneath the surface of the water, with the reading being made t o  the nearest tenth of 

a degree C. a t  that  time when the mercury column had becane steady a t  a minimum value. Mean 

values of the several observations were converted t o  *F. in each instance and are e s t h t e d  t o  

be correct within 0.2.F. i n  9 out of 10 instances and within 0.5.F. in a l l  instances (see Notes 

for  Table 7, pp. 43-44, and note that the mean based on several observations rill be sanewhat 

more accurate than any single observation). 

TT, KEITH values were read with the same type of thermometer described immediately above, -- 
with the bulb a t  depths of 3-6 inches. Values were, however, read only t o  the nearest half- 

degree. Values given represent a mean of several readings as s h m  and are accurate within 

0.3' C. 

TT and 5 were measured with an Asmann psychrometer (graduated in whole degrees F.), were - 
read t o  the nearest 0.5.F.. and are correct within O.l+*F. are correct within 6 inches. 



TABLE 24. KEITH: THREE-HOURLY OBSERVATIONS. 

See Notes for Table 6, pp. 41-43, as well as the note below. - 
Experienced observers made the observations at KEITH during the following interval (times 

are inclusive): 1.203 Jan 25 -- 0900 Feb 4. 

TABLE 25. KEITH: HOURLY RELATIVE HUMIDITIES. 

See Notes for Table 9, p. 44. 

TABLE 26. MACK: DAILY OBSERVATIONS. 

See Notes for Table 10, pp. 44-45. as well as note below. - 
Experienced observers made the observations at MACK on the following dates: Jan 26-30 

(inclusive); Feb 3, 6, 7. 

TT on Jan 25-29 (inclusive) was obtained from max and m i n  thermometers after re-setting. - 
Values are correct within 0.5* F. 

TABIE 27. MACK: BI-HOURLY TEMF'ERATURES AND RELATIVE HUMIDITIES. 

See Notes for Table 11, p. 45. - 

TABLE 28. EIMER: DAILY OBSERVATIONS. 

See Notes for Table 12, p. 46, as well as note below. - 
Experienced observers made the observations at EIMER on the following dates: Jan 26 - 

Feb 2 (inclusive); Feb 4, 5. 

TABLE 29. JANET AND YVONNE: DAILY UINFALL. 

is accurate to 0.01 inch. 

Time is accurate to within 5 minutes. 

TABIE 30. EIMER-MACK: UGOON TRAVERSES. 

See Notes for Table 15, pp. 46-47, as well as notes below. - 
LOCATIONS by Zones are in doubt as follows: U30, Jan 25 observation is near Zone 3, and 

may be a few hundred yards within that zone; U45, Jan 27 observation may also be just within 

Zone 3; 1338, Jan 29, may also be just within Zone 3; U44, Feb 6, msy be up to a few hundred 

yards within Zone 2. 

TT from Jan 25 through Jan 29 was obtained from same thermometer used for TT, (Fahrenheit - - 
thermometer graduated in tenths Of a degree F.) and are correct within 0.2* F. where read to 

the nearest tenth an6 within O.4* F. here read to the nearest 0.5O F. 



TABLE 31. BEWEEN BRUCE, KEITH, E m  LAGOON TRAVERSES. 

See Notes f o r  Table 16, pp. 47-48. - 

TABLE 32. LAGOON-OCEAN: LAGOON-OCEAN TRAVERSES. 

See Notes f o r  Table 17, p. 48. - 



PLACE: FRZD HOURLY OESERVATIONS AND DAILY SUMMARY JANUARY 25 - FEBRUARY 8, 1958 TABLE 19 

DATE TIME P TT TTw RH N CLOUDS AND OESCURING PHENOMENA No DDFF TIMES OF EAILY SUMMARY 
  mount-type-direction-height) RAINFALL 

1s t  Layer 2nd Layer 3rd Layer 4th Layer TxTx TnTn RR 

1/25 0058 965 80.0 75.0 79 1 1CuE25 0 0 0 1 ENEU 
0157 960 79.7 74.2 77 0 0 0 0 0 0 ENEX 
0259 960 79.7 74.2 77 0 0 0 0 0 0 ENEU 
0358 955 79.7 74.2 77 0 0 0 0 0 0 ENEl6 
0457 950 80.0 74.2 76 0 0 0 0 0 0 NE18 
0559 950 80.0 74.2 76 0 0 0 0 0 0 NEl4 
0656 960 78.4 74.0 81 7 7ScE25e 0 0 0 7 KEU, 0644-0655 
0759 970 77.3 74.8 89 5 1ScEl5 4CuE25 0 0 5 Wl5 0725-0732 
0858 980 79.9 75.3 81 3 3CuE25 0 0 0 3 ENE16 
0957 995 81.7 76.1 77 4 2C-5 2Ac 80 0 0 4 ENE18 
1059 000 82.3 76.6 77 3 3CuE25 0 0 0 3 Em18 
1158 995 82.0 75.8 75 3 3CuE25 0 0 0 3 ENE18 
1257 980 85.1 77.0 69 4 4CuE25 0 0 0 4 EbTl7 
3358 960 83.3 76.2 72 3 3CuE25 0 0 0 3 Em15 
1456 940 83.8 76.4 71 1 1CuE20 0 0 0 1 Em16 
1559 920 83.6 76.3 72 2 1CuE20 1Ac 80 0 0 2 ENE16 
1659 920 81.5 77.0 82 3 3CuE20 0 0 0 3 ENE16 
1755 920 82.3 75.4 73 3 3CuE20 0 0 0 3 E N E ~ ~  
1859 920 8 1  75.6 82 2 2CuE20 0 0 0 2 ENE16 
1958 945 80.2 75.2 79 2 2CuE21 0 0 0 2 ENE15 
2058 950 79.8 74.6 79 7 7CuE22e 0 0 0 7 ENEU 
2157 960 79.8 74.8 80 4 4CuE22 0 0 0 4 ENE16 
2255 960 79.4 74.1 78 3 3CuE21 0 0 0 3 ENE17 
2355 960 79.4 74.3 79 2 2CuE21 0 0 0 2 NE17 85 77 T 



PLACE: FREE HOURLY OBSERVATIONS AND DAILY SUMMARY JANUARY 25 - FEBRUARY 8, 1958 TABIE 19 

DATE 

1/26 

1/27 

1/28 

TIME 

1856 
1958 
2055 
2155 
2256 
2355 

0059 
0158 
0256 
0359 
0458 
0556 
0656 
0757 
0859 
0958 
1058 
1159 
1257 
1358 
1459 
1557 
1658 
1756 
1859 
1958 
2058 
2157 
2259 
2359 

0058 
0157 
0255 
0357 
0458 
0555 
0657 
0758 
0859 
3958 
1057 

CMIIDS hYD OtSCLRING PHENOMENA 
 mount-type-direction-height) No 

1st Layer 2nd Layer 3rd Layer 4th k y e r  

(Cont inued)  
DDFF TIMES OF DAILY SUMMARY 

RAINFALL 



PLACE: FRED HOURLY OBSERVATIONS AND DAILY SUMKZRY JANUARY 25 - FEBRUARY 8, 1958 T m I E  19 
(Continued) 

DATE TIME P T T  TTw RH N CLOUDS AND O E S C W I N G  PKENOMENA No DDFF TIME! O F  DAILY S W A R Y  
(Amount-type-direction-height) RAINFALL 

1st Layer 2nd Layer 3rd Layer 4th Layer TxTx TnTn 



PLACE: FP.ED 

DATE TIME 

HOURLY OESEEVATIONS mD DAILY S W Y  JANUARY 25 - FEBRUARY 8, 

CLOUDS AND OBSCURING PHENOMENA 
(Amount-type-direction-height) 

N o  

1st Layer 2nd Layer 3rd Layer 4th Layer 

El3 
El4 
El2 
El? 



PLACE: FRED HOURLY OBSERVATIONS AND DAILY SUNNARY JANUARY 25 - FEBRUARY 8, 1958 T A B U  19 
~ c o Z G G ~  

DATE TIME P TT TTw N CMUDS AND OBSCURING PHENOMFNA NO DDFF TITB OF DAILY SWMARY 
( Amount-type-direction-height) RAINFALL 

1st layer 2nd Layer 3rd layer  4th Iayer TxTx TnTn RR 

0 
0 
0 
0 
0 
0 
0 
0 
0 

Unknown 
0 

Unhown Unknown 
0 0 

2/2 0057 870 78.3 75.8 89 2 2C-25 0 0 0 2 El5 
0158 860 79.1 76.1 87 8 8CuE25e 0 0 0 8 El6 0157-0304 

0259 855 78.0 75.5 89 8 8CuE25e 0 0 0 8 ENE18 
0356 845 78.0 75.5 89 10 10CuE25e Unknown Unknown Unhown 10 EN20 0355-0403 
n1,W ULO 78.8 75.L 85 8 8CuE25e 0 0 0 8 EN319 



PLACE: FRED HOURLY OBSERVATIONS AND DAILY SUMMARY JANUARY 25 - FEBRUARY 8, 1958 TABU 19 -- 

(COZZG~J 
DATE TIME P TT TTw RH N CLOUDS AND OBSCURING PHENOMENA No DDFF TIMES OF DAILY SUMMARY 

(Amount-type-direction-height) RAINFALL 
1st Iayer 2nd Layer 3rd layer 4th Iayer TxTx TnTn RR 

- -.-- 
0459 840 78.8 75.7 79 10 ~ C U E ~ ?  ~OASEBO~ Unknown -Unknown 10 ENE13 
0556 830 78.8 73.7 79 10 10ScE25e Unknown Unhown Unhown 10 El0 0542-0642 
0657 840 76.5 72.4 82 9 9AsE80e 0 0 0 9 ENE8 
W58 850 76.1 72.1 82 10 5CUE25 5AsE80e Unhown Unknown 10 ENE21 



PLACE: FILED HOURLY OBSERVATIONS AND DAILY SUMMARY JANUARY 25 - FEBRUARY 8, 1958 
(Continued =?- 

DATE TIM!3 P TT TTw RH N CWUDS AND OBSCURING PHENOMENA No DOFF TIWES OF DAILY SUMMARY 
(Amount-type-direction-height) RAINFALL 

1st Layer  2nd Layer  3 r d  l a y e r  4 th  Layer Ti% TnTn 

Unknown 
7AcE80e 

Unknown 
0 

unknown 
0 
0 
0 
0 
0 

Unknown 
0 
0 
0 
0 
0 
0 
0 

Un!ulown 
0 

Unknown 
0 

0 
0 

Unknown 
0 
0 



PUCE: 

DATE 

2/6 

2/7 

FRED 

TIME 

0056 
0159 
0256 
0358 
0459 
0555 
0659 
0759 
0856 
0956 
1057 
1156 
1258 
1358 
1456 
1559 
1658 
1759 
1859 
1958 
2059 
2158 
2257 
2359 

0057 
0156 
0258 
0359 
0456 
0558 
0659 
0757 
0856 
0956 
1056 
1156 
1259 
1358 
1456 
1556 
1657 
1759 

HOURLY OBSERVATIONS AND DAILY SUMMARY JANUARY 25 - FEBRUARY 8, 

RH N CLOUDS AND OBSCURING PHENOMENA 
(Amount-type-direction-height) 

No 
1st l a y e r  2nd Layer 3rd  Layer 4 th  l a y e r  

Unknown 
2Ac 80 
7AcE120e 

O C i  0 
0 0 
0 0 
0 0 

0 
4AcE80 
2Ac 80 
U n k n m  
Unknown 

0 
0 
0 

0 
Unknown 

0 
unknown 

0 
Unknown 
Unhown 

0 

1958 

DDFF 

ENE15 
ENEU 

NEl2 
NEl2 
NE15 
NE15 
NEl4 

ENEU 
E l 5  

E N E ~ ~  
NEL? 
NEl6 

ENE16 
ENE16 

NEl6 
NE16 
El2 

ENEL6 
ENEE 
ENEU 
Em13 
ENEU 
ENEl4 
ENEU 

NEl4 
NE15 
NEl4 

ENEL? 
NE16 
NE15 

END0 
ENEl6 
ENEl6 
ENE18 
ENEU 
EhX16 
Em16 
ENE16 
ENEl4 
ENE16 
E m u  
ENE16 

TIMES OF 
RAINFALL 

DAILY SUMMARY 



PLACE: FRED HOURLY OBSERVATIONS AND DAILY SUMMARY JANUARY 25 - FEBRUARY 8, 1958 
(Concluded 

DATE TIME P TT TT, RH N CLOUDS AND OBSCURING FKENOMENA No DDFF TIME? OF DAILY SUMMARY 
(Amount-type-direction-height) RAINFALL 

1st Iayer 2nd Layer 3rd Layer 4th Layer TXT, TnTn 

2/7 1858 700 79.4 74.0 78 2 2CuE25 0 0 0 2 El? 
1957 780 79.6 73.0 73 3 l C W 5  2Ci 0 0 1 ENEU 
2059 785 79.4 74.0 78 0 0 0 0 0 0 ENEU 
2158 790 79.2 72.8 74 0 0 0 0 0 0 ENEU 
2257 795 79.2 72.8 74 3 3Ci 0 0 0 0 e12 
2359 795 79.2 72.8 74 2 2CuE25 0 0 0 2 El0 85 78 1 

3 ENEU 
5 ENEU 
5 Ell, 
5 ENEl2 
3 Em13 
3 ENEU 
3 ENE15 
2 ENEU 
3 Em15 
3 ENEU 
3 ENEl6 



PLACE: FRED RAWINSONDE OBSERVATIONS, JANUARY 25 - FEBRUARY 8, 1958 TABLE 20 

DATE TIME IEVEL HEIGHT TT RH 
bb.) (m. ) ( O C )  

Surf ace 
137 

1549 
3194 
4459 
5913 
7633 
9732 

12465 
14252 
166l4 

DDFF 
( 4 s )  

1130 1016 Surface 27.9 22.9 74 60 - 9 
1000 146 26.7 22.6 78 70 - 10 
850 1561 17.8 14.3 80 150 - 6 

Surface 
137 

1550 
3189 
4461 
5918 
7644 
9739 

m 7 3  
W 6 1  
16636 

Surface 
145 

1546 
3183 
4456 
5912 
7638 
9744 

12470 
W 5 8  
16622 

l 0 U  
2335 loo0 

Surface 27.3 22.3 74 50 - 8 
119 26.1 21.6 76 50 - 9 

850 1528 16.8 10.9 68 76 - 11 
700 3171 10.8 MB (13) 60 - 5 
600 4445 5.1 MB (13) 50 - 13 
500 5911 -3.1 MB (14) 120 - 12 
400 7646 -14.6 ME (16) 70 - 10 
300 9750 -31.5 MB (20) 110 - 8 
200 m 9 3  -53.5 ---- -- ---- 140 - 7 
150 l4281 -67.6 -- 130 - 9 
100 16636 -81.1 ---- -- 120 - 8 



PLACE: FRED RAWINSONDE OBSZRVATIONS, JANUARY 25 - 
DATE TIME LEVEL HEIGHT TT 

(mb.) (m. ) (*C) 

1/27 1210 1012 Surface 27.0 
1000 111 26.0 

FEBRUARY 8, 1958 TABLE 20 
( C O Z G G ~  
DDFF 
(ds) 

2340 1012 Surface 26.8 20.5 68 60 - 8 
1030 1ll 25.8 20.0 70 70 - 11 
850 1515 16.4 -0.7 31 100 - 10 
700 3155 10.7 MB (U) 60 - U 
600 4424 4.5 ME (13) 80 - 8 
500 5890 -2.6 MB (U*) 70 - 11 
400 7617 -15.4 ME (16) 40 - 13 
300 9720 -31.1 ME (20) 60 - 8 
200 12470 -52.8 ---- -- 160 - 4 
150 l4262 -66.1 ---- -- 170 - 9 
100 16632 -77.4 ---- -- 70 - 7 

Surface 
119 

1526 
3163 
44W* 
5919 
7649 
9756 

12508 
14307 
16683 

Surface 
101 

1506 
3139 
WlUI 
5881 
7663 
9705 

m 5  
W 3 8  
166W 

1/29 10x2 Surface 26.7 20.6 69 90 - 10 
1135 loo0 11l 25.7 20.1 71 sn - in 



PLACE: FRED RAWINSONDE OBSERVATIONS, JANUARY 25 - FEBRUARY 8, 1958 TABU3 20 
(COZZZJ- 

DDFF 
( d s )  

Surface 
102 

1513 
3152 
4433 
5900 
7631 
9742 

12474 
W 6 8  
16638 

Surface 
101 

15l4 
3 w  
4422 
5895 
7627 
9724 

12456 
W 5 0  
16623 

Surface 
9L 

Surface 
101 

3.495 
3112 
4378 
5831 
7536 
9615 

12323 
lklC-5 
16468 

Surface 
102 

1515 
3158 
4438 
5910 
7630 
9717 
w 
U 2 9  
16593 



PLACE: FRED RAWINSONDE OBSERVATIONS, JANUARY 25 - FEBRUARY 8, 1958 

1200 1012 Surface 27.0 20.1 66 
loo0 LU 26.2 20.4 70 
850 1518 15.2 8.7 65 
700 3155 12.6 MB (12) 
600 4431 6.0 MB (13) 
500 5894 -4.2 MB (14) 

7616 -15.6 MB 

1012 
2337 lcoo 

Surface 25.9 23.0 84 
111 25.0 22.6 86 

850 1520 16.3 16.2 99 
700 3Sd 7.0 MEI (13) 
boo Lo9 4.7 MB i l j j  
500 5870 -2.7 MB (14) 
400 7596 -15.3 MEI 

MB 
(16) 

300 9691 -32.5 (20) 

Surface 
l l 8  

1527 
3167 
w 5  
5902 
7618 
9713 

W O  
u 3  
16624 

Surface 
102 

1509 
3149 
U 6  
5886 
7601 
9678 

12387 
a176 
16549 

Surface 
102 

1507 
3145 
4W9 
5880 
7585 
9652 

3.2404 
14208 
16691 



PLACE: FRED 

DATE TIT& 

RAWINSONDE OBSERVATIONS, JANUAFX 25 - FEBRUARY 8, 1958 

LEVEL 
(mb.) 

1011 
1000 
85 0 
700 
600 
500 
400 
300 
200 
150 
100 

1012 
1000 
850 
700 
600 
500 
400 
300 
200 
150 
100 

1009 
1000 
850 
700 
600 
500 
400 
300 
200 
150 
100 

1009 
1000 

850 
700 
600 
500 
400 
300 
200 
150 
100 

1010 
1000 
850 
700 
600 
500 
400 
300 
200 
150 
100 

HEIGHT 
(m.) 

Surface 
102 

1507 
3149 
4424 
5880 
7585 
9679 

12427 
14214 
16572 

Surface 
111 

1519 
3155 
4423 
5875 
7585 
9690 

1Wi2 
14242 
16616 

Surface 
84 

1496 
3135 
4407 
5864 
7574 
9682 

12428 
14219 
16577 

Surface 
84 

1492 
3x39 
4409 
5869 
7600 
9725 

12477 
14280 
16661 

Surface 
93 

1497 
3u i l  
4406 
5866 
7587 
9692 

12445 
14238 
16605 



PLACE: FRED RAWINSONDE OBSERVATIONS, JANUARY 25 - FEBRUARY 8, 1958 TAB= 20 

2/6 1138 1012 Surface 27.4 19.2 61 60 - 8 
1000 111 26.4 19.3 65 60 - 7 

850 1517 l4.l 10.7 80 80 - 7 
700 3154 11.8 NB (12) 80 - 5 
600 4427 4.9 YB i i 3 j  80 - 
500 5890 -5.0 ME! (15) 50 - 7 
400 7608 -17.3 M8 (17) 80 - 5 
300 9710 -30.0 ME (20) 260 - 2 

Surface 
84 

l487 
3125 
4394 
5851 
7570 
9670 

12400 
14181 
16530 

1131 1010 Surface 

1009 
2345 1000 

Surface 
84 

1132 1010 Surface 
1000 93 

850 L 9 6  
700 3132 
600 4404 
500 5863 
LOO 7586 
joo 9704 
200 12463 
150 14258 
100 16621 

25.j 19.7 
15.2 7.5 
11.3 ME! 



PLACE: BRUCE THI(EE-HOURLY 08SEIlVATIONS. JANUARY 25 . FEBRUARY 8. 1958 TABLE 21 

Date and Time TT TTw TnTn RRL N Cm FF3 DDFF R E M A R K S  
- - . - . - 

.... 0 0 1 

.... 0 0 3 

.... 0 0 2 .... 0 0 7 
79.0 0 0 0 .... 0 0 0  
.... 0 0 0  
.... o 0 6 
78.5 0 0 4 .... 0 0 7  
.... 0 0 4 
.... 0 0 4 
79.0 0 0 2 ..... 0 0 2  
.... 0 0 1 
.... 0 0 0 
78.0 0 0 4 
.... 0 0 3 .... 0 0 6 

. .... 0 0 
.... 0 0 4 . .... 0 0 
.... 0 0 -  
.... 0 0 3 
78.0 0 0 4 
.... 0 0 2  
.... 0 0 under 

1 
.... 0 0 0 
78.0 0 0 . .... 0 0 -  
.... 0 0 . 
.... 0 0 5  
77.0 0 0 1 
.... 0 0 2  
.... 0 0 3 
.... 0 0 3 
78.5 0 0 3 
.... 0 0 -  
.... 0 0 -  
.... 0 0 4 
75.5 0 0 7 
.... 0 0 5 
.... 0 0 4 
.... 0 0 4  

NE 8-10 
NE 8-10 
NE 2-4 2100 rain in sight. E t o  S . 
NE 12-15 

Between 
Between 

and 
and 

E 17-20 0900 heavy swelling Cu NW . 
NE 10-15 
NE 10-15 
NE 10-15 
NE 10-15 
NE 12-15 
NE 10-12 
NE 8-12 

NE 15 
NE 10 0300 cloudy. rain . 
NE 5-10 0600 cloudy. rain . 
NE 3-5 
J@ 5 
NE 5 



PLACE: BRUCE THREE-HOURLY OBSERVATIONS, JANUARY 25 - FEBRUARY 8, 1958 TABLE 2 1  
( C O ~  

Date and 'rime TT TTw .%L 9 fi - - - FF DDFF 2 - R E M A R K S  

........... ........... ........... 
~CU........ 
7cu;lAc.... 
5cu;lAc.... 
3CU........ ........... ........... ........... ........... 
2cu;7sc.... 
xu........ 
xu........ 
1 Cu.. ...... ........... ........... ........... ........... 

0000 cloudv. Cu visible. '  
0300 cloudy; 
0600 some clouds visible.  

U06-1416 rain. 

0800-0900 in termit tent  rain.  
0907 sun appeared. 0941-0945 and 0950-0953 
rain. 

0230-0245 heavy r a i n  with high winds. 

0916-0940 rain.  0940-1015 in termit tent  shwr. 
1120-1l75 rain. 1200 l i g h t  shwr. 1240-1250 
l i g h t  r a in  and gusty. 

0000 moonliiht. 
0300 moonlight. 0555-0600 rain. 
0650-WOO rain. 
09L0-0950 rain. 
lib l i g h t  shwr. 1205-1210 l i g h t  shwr. 

2045-2048 l i g h t  shwr. 
2100 moonlirht. 

- - 
0300 moonlight. 
0600 cloudy, l i g h t  shwr, 0620-0630 rain. 
0708-W15 rain.  0740-0845 in termit tent  shwrs. 
0900 hazy sun. 1111-1117 ram. 

1800 shwrs over lagoon SW t o  W. 
Much of the day shwrs were apparently passing 

N of Bruce a s  evidenced by clouds and short  
period when a few drops were f e l t .  



PLACE: BRUCE THREGHOURLY OBSERVATIONS, JANUARY 25 - FEBRUARY 8, 1958 TABIE 2 1  
(co-) 

Date and Time TT TTw T.& T& EL 5 N Cm 
- - FF3 DDFF - - - - R E M A R K S  

NE 1W 0300 moonlight. 0430-0435 l i g h t  rain. 
NE 14% 0600 moonlight. 0630-0632 l i g h t  rain. 
NEW 
NE 10 1230 well developed Cb t o  NW. 
NE 10 
NE 10 1800 shwr l i n e  E t o  SE. 1830-1835 l i g h t  shwr. 
hi l2 
NE 9 
NE 10 



PLACE: BRUCE HOURLY RELATIVE HMDITIES, JANUARY 25 - FEBRUARY 8, 195W 

* Because of delay in r e c e i p t  of hygrothermograph and malfunctioning f o r  a brief period, the  hourly record is 
incomplete as shown. 



PLACE: BRUCE AND KEITH SPECIAL OBSERVATIONS, JANUARY 28, 1958 

BRUCE 0730-0815 

LOCATION WATER DEPTH NO. OF TTs* 
MEASUREMENTS (--C) 

Lagoon, f t .  from shore 2 in. 5 4 - 26.2; 
26.1 

Lagoon, 5 f t .  from shore 1 f t .  6 5 - 26.2; 
26.3 

Lagoon, 8 f t .  from shore 2 f t .  5 2 - 26.2; 
2 - 26.3 

Lagoon, 5 yds. from shore 3 f t .  5 - 26.3; 
26.2 

Lagoon, 6 yds. from shore 4 f t .  5 2 - 26.3 

Lagoon, 8 yds. from shore 5 f t .  5 2 - 26.4; 
2 - 26.3 - 

Ocean, f t .  from shore 2 in. 5 2 - 24.0; 
23.9; 
24.1 

Ocean, 3-4 yds. from shore 6 in. 5 2. - 25.5; 
25.6: 

Ocean, 75-103 yds. from shore; 3 in. 5 5 - 26.7 
20 yds. from edge of reef 

BRUCE 1400-1515 

Lagoon, 4 f t .  from shore 2 in. 

Lagoon, 5 f t .  from shore 1 f t .  

Lagoon, 7 f t .  from shore 2 f t .  

Lagoon, 10 f t .  from shore 3 f t .  

Lagoon, 3 yds. from shore 4 f t .  

Lagoon, 7-8 yds. from shore 5 f t .  

Ocean, in t i d a l  pool a t  shore 1-2 in. 

Ocean, in t i d a l  pool a t  shore 3 in. 

Ocean, 10 yds. from shore 6 in. 

Ocean, 25 yds. from shore 6 in. 

TTs 
(mean in OF.) 

Ocean, 50 yds. from shore 6 in. 



PLACE: BRUCE AND KEITH SPECIAL OBSERVATIONS, JANUARY 28. 1958 
(Concluded 

BRUCE l400-1515 

LOCATION WATER DEPTH NO. OF TTs* TTs 
KMSUREMENTS (OC) (mean i n  OF.) 

Ocean, about 100 yds. from 1 f t .  5 27.0; 80.8 
shore; 10 yds. from 2 - 27.1; 
edge of reef - 2 - 27.2 

KEITH 1520-1550 

LOCATION HEIGHT TI 

Lagoon side,  on open ridge a t  upper end 5 f t .  83.0 
of beach, about 20 yds. from water 

Among coconut t rees ,  50 yds. NW of tent ,  5 f t .  81.5 
1 0  yds. from open lagoon beach 

Among Pisonia, ocean s ide  of path, 150 5 f t .  87.0 
yds. WNW of tent ,  halfway between ocean 
beach and path 

A t  upper edge of ocean beach, about 5 f t .  84.0 
1 0  yds. from water 

* Underlined values show number of observations a t  same temperature reading. 
Thus: 2 - 26.4 indicates 3 readings of 26.4OC. 

KEITH, JANUARY 27 

TWiE LOCATION WATER DEPTH NO. OF 
MEASWSNTS 

0730 Lagoon surface water 1-2 f t .  3 

1420 Ocean side of reef,  
surface water 1 f t .  

KEITH, JANUARY 28 

1415 Lagoon, successive surface 1-1$ f t .  
water readings out t o  50 
yards from shore 

<~,"< Readings constant within 0.5OC. 



PLACE: KEITH THREE-HOURLY OESERVATIONS. JANUARY 25 . FEBRUARY 8. 1958 TABIE 24 

Date and Time TT TT, TxTx TnTn RR N Cm FF? DDFF 
. . R E M A R K S  ....... 

2 2Cu ........ 17 
2 ........... 17 
4 (Cu).i+Cs ... 16 
1 1Cu.Ci ..... 15 

under(Cu.Ci) .... 17 
1 
0 ........... U 

under ........... 13 

E 10-15 2100 moonlight . 
E 10-15 
E 10-15 
E 10-15 
E 10-15 
E 10-15 
E 10-15 
E 10-15 
E 10-12 2100 moonlirht . 

NE 17* 
NE 174 
N E E  
NE 15 
NE 15 

NE 12" 1800 two thin streaks Ci to N . 
NE tW 2100 sky at least . 8 clear . 
NE 10 
hX 10 0300 some Cu . 
NE 6-10 0600 some Cu . 
N E B  
E 8-10 
. . 

NE 6-8 
EIE 10-12 2100 moonlight . 
NE 8-10 0w0 moonliht . 



PLACE: KEITH 

Date and Time ll' TTw - - 

THREeHOURLY OBSERVATIONS. JANUARY 25 - FEBRUARY 8, 1958 TABLE 24 

3Cu;3Ci.... ..... a*.... ........... 
3Cu;lCi.... 
~CU........ 
~CU........ 
~CU........ 
~CU........ 
~CU........ 
~CU........ m... .... 
~CU........ 
3Cu;6Ac.... 
2Cu;lAc.... 
o.......... 

(Continued) 
DDFF R E M A R K S  

NE 10-12 2100 moonlight. 
E 10-15 0000 cloudv. 

E 8-10 
NE ll* 1200 Cu moving from NE. 1202-1204 shwrs. 1355-1356 
NE ll* shwrs. l4ll-1414 shwrs. 1500 Cu moving from NE. 
NE 10a Rain t o  NW. 1506-1509 shwrs. 1800 cloud moving 
NE 12" from NE. 2100 cloud moving f ran NE. 
NE l4 0205-0210 shwrs. 
E l4 0300 r a i n  t o  N. 
E 10" 0600 cloud moving from h i .  0830-0840 shwrs. 
NE ll* 0900 r a i n  t o  W. 0938-0944 shwr. 1011-10l4 shwr. 
N ll* 1121-U26 rain. 
NE 12" 
NE W* 
NE 13 2300-0800 intermittent shwrs. 
NEl4  
E 16 
E 1% 0600 raining. 
E 21s ll55-1206 rain. . . -~ 

NE 244 1200 raining. 1235-1245 rain. 1315-1320 rain. 
NE 21" 
NE .?3 
NE 19 2100 moonlight. 
NE 20a COW) moonlight. 
NE 20a 0300 moonlight. 
NE 20a 0630-0635 rain. 0655-0700 rain. 0725-0735 rain. 
NE 1 9  0900 towering Cu tc N. 1025-1038 rain. 
NE 16" 
NE l4* 

NE .?3 
NE 19% 2100 moonlieht. - -. 
NE 20a COW) moonlight. 
NE 20a 0300 moonlight. 
NE 20a 0630-0635 rain. 0655-0700 rain. 0725-0735 rain. 
NE 1W 0900 towerine Cu tc N. 1025-1038 rain. 

N E W  
NE 10-15 2100 moonlight. 
NE 10-15 0000 moonlight. 
NE 8-10 0300 cloudy. 0555-0615 rain. 
NE 15* 0600 l i g h t  rain. 
NE &* 0905-0910 shwr. 1150-1155 shwr. 
NE 12" U17-l425 shwr. 
N E W  
NE 17* 1730-1800 ra in  SE moving taSW; Cu 5 mile distant.  
NE 15" 1821-1828 shwr. 2100 bright moon. 
NE 17* 0000 somewhat gusty. 
NE 15* 0300 someahat gusty. 
NE 15* 0600 gusty. 
NE 15* 0900 gusty. 



PLACE: KEITH 

Date and Time 

THREGHOURLY OBSERVATIONS, JANUARY 25 - FEBRUARY 8, 1958 
DDFF - - R E M A R K S  

NE a* 
NE 1 W  0300 bright moonlight. 0450 rain. 0540-0612 
NE 9 intermittent rain. 0625 rain began. 
NE 15" 
NE 1w 
NE 15* 
~- -. 
NEW 
NE lF 
NE 17s 0510 brief shwr. 
NE 14" 0510-0530 gusty. 
NE lL* 



PLACE: KEITH HOUXLY REUTIVE HUTIIDITIES, JANUAXY 25 - FEBRUARY 8, 1958s TABLE 25 

HOUR: 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 ll00 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 

DATE 

1/25 

1/26 

1/27 

1/28 

1/29 

1/3 0 

+ Because of malfunctioning of the  hygrothermograph, the  hourly record is  incomplete a s  sham. 



PLACE: MACK DAILY OBSERVATIONS, JANUARY 25 - FEBRUARY 8, 1958 
DATE TIME TT TTw TxTx TnTn RR N C m  DDFF 

1200 81.0 --- ---- ---- 0 3 1Cu;2Cia.... 

1200 80.0 --- 81.0 78.5 0 1 lC~g(Ci)~..~ 

1200 79.5 --- 80.5 76.0 0 1 lCu;(Ac).... 

1200 80.5 --- 80.5 78.0 T 7 6Cu;2Ci..... 

1150 80.0 --- 81.0 78.0 0 5 5Cu;lCi..... 

1200 79.5 --- 80.5 74.0 0 4 (Cu);l*CsCc.. 

1210 83.5 76.5 83.5 79.0 T - - - -- - - - - --- - 
1200 81.0 73.5 81.5 78.0 0.09 1 I&.... ..... 
1200 81.0 74.5 81.0 75.5 0.75 10 10Cu.S~ ..... 
1200 80.5 74.5 80.5 74.5 0.01 4 3Cu;2Ac ..... 
1200 78.5 75.0 80.0 73.5 0.09 10 lOCu;(Ci)... 

1200 80.5 76.0 80.5 80.07 0.01 2 2Cu. .... .... 
120€ 80.5 73.0 81.0 77.0 0 3 lCu;3Ac..... 

1200 80.5 72.5 80.5 77.0 0 1 lCu;lCi..... 

0930 80.0 --- 80.0 78.0 0 5 4Cu;lAc;4Ci. 

REMARKS 

Rainfall value covers period since 1400, 1/2/58. 

Sea: Almost 2. Whitecaps barely forming. 

Sea slight with whitecaps and with swells 4 feet. 

Whitecaps barely forming. 

Sea gentle, no whitecaps. 

Banded Cc about 50e above SE horizon. 

Wind seems to be increasing. 

sunny. 

TABU 26 

SEA 
(Code) 



PLACE: MACK BI-HOUltLY 1EMPERAl'UKES AND RZLAlIVE HWIDI'IIES, FEEKUAttY 1 - 8, 1958 TABLE 27  

HOUR: 0200 0400 0600 0800 1000 1200 l40€ 1600 1800 2000 2200 2400 

T T R H  T T &  E g  E?fi & FR.J E E  G g  T T E  % E  F g  'J2'R.J - -  - - 

* hediately after 0200, 2/2, temperature dropped sharply to 76O. 

+ Just before U00, 2/2, temperature dropped sharply to 75*. 

Just after WOO, 2 /3 ,  temperature was 76*. 



PLACE: 

DATE 

1/26 

1/27 

1/28 

1/29 

1/30 

1/31 

2/1 

2/2 

213 

2/4 

2/5 

2/6 

2/7 

ELMER 

TIME 

0900 

3.200 

1200 

1330 

1200 

I200 

1200 

1200 

1200 

1200 

1200 

1215 

1320 

DAILY OBSERVATIONS. JANUARY 26 . FEBRUARY 7. 1958 

TTw TxTx Tn% nn N C m  

74.0 85.0 69.0? 0 1 lCu;(Ci) ....... 
.... .... .... 0 . 2Cu;WLc ........ 
.... 83.5 79.0 0 4 3Cu.lCi ........ 
.... 86.0 78.0 0 0 (Cu).(Ci) ...... 
.... 87.5 76.0 0 4 2Cu.2Ac.lCi .... 
.... 90.5 78.0 0 5 5Cu ............ 
75.0 88.0 76.0 0.09 0 (Cu) ........... 

........... 76.0 86.5 74.0 0.26 10 1OCu 

75.0 82.5 73.0 0.01 5 5Cu;lAc ........ 
76.0 83.0 74.5 0.03 5 2Cu.3Ac.3Cc,Ci . 
76.5 84.5 78.0 0.04 2 2Cu ............ 
73.0 86.5 77.0 T 8 3Cu;5Sc ........ 
74.5 85.0 75.0 0 3 3Cu ............ 

REMARKS 

TABU 28 

DDFF 

NE 10-12 

NE 8-10 

NE 8-10 

E 6-8 

NE 6 

NE 8-10 

E 12-15 

E 15-18 

NE 8-12 

NE 8-10 

E 12 

NE 10 

NE 12 

Clear . 
Some cumulus on horizon . Towering cwnulus on western horizon . Shwrs . from 
0830-0840; 0915.0925 . Brief intense shur . about 0045 . 
Rain at the following times: 2/1 2130-2U5; 2330-2340 . 2/2 OW-0203; 
0245-0305; 0925-0945; ll3 0-U5. 1235.1245 . 
Cloudy and bright . W-N horizon cloudless . 



PLACE: JANET AND YVONNE TABLE 29 

DAILY RAINFALL, JANUARY 25 - FEBRUARY 8, 1958 

DATE 

1/25 

1/26 

1/27 

1/28 

1/29 

1/30 

1/31 

2/1 

2/2 

2/3 

2/4 

2/5 

2/6 

2/7 

2/8 

RK 
JANET 

o+c 

0 

0 

0 

0 

0.36 

0.01 

0.05 

Q* 

0.17 

0 

0 .u  

0 

0 

0 

TIME 

1600 

---- 

160G 

1650 

1640 

1630 

1650 

1630 

*xi1 

iiiH 

I:*' 

%<- 

** 

w 

w 

Oif a JANET t o t a l  since 0730, 
1/24; YVONNE t o t a l  since 
1652, 1/24/58. 

0 

0.20 id: Amount included in next 
to ta l .  

* About 1630 



PLACE: EIMER-MACK 

DATE ZONE 

1/25 
1 
2 
2 
3 
4 
5 

TIME 

1031 
1035 
1040 
1056 
1115 
1135 
1150 

1155 

1237 
1240 
1300 
1320 
1330 
1350 
l402 
1405 

1015 
1017 
1038 
1057 
1117 
1137 
1142 

1225 
1245 
1305 
U20 
1340 
1347 
1350 

1024 
1026 
1046 
1106 
1126 
1146 
1152 

l a 3  
1245 
1305 
1325 
1345 
1405 
l420 
1425 

1020 
1024 
1045 
1104 
1l25 
1142 
1148 

1246 
12L8 

LAGOON TRAVERSES, JANUARY 25 - FEBRUARY 7. 1958 TABLE 30 

TPS TIME * % R E M A R K S  

Departed EIMER. 
Edge of deep water. 
Near s tern  of grounded barge. 
Off buoy "Aft. 

On Outward t r ip ,  boat bore westerly, then north- 
eas ter ly  toward MACK; on return t r ip ,  it bore 
eas ter ly  and approached EIMER from NE. 

Arrived MACK. 

Departed MACK. 

Edge of deep water. 
Arrived EIMER. 

~ d g e  of deep water. 
Off buoy "All. 

Near black unmarked buoy. 

300 yards from MACK. 
Arrived MACK. 

Departed MACK. 

300 yards from cement barge, near buoy 116**. 
Edge of shallow water. 
Arrived EIMER. 

Departed EIMER. 
Edge of deep water. 
Buoy "A" 300 yards leeward and rear. 
Buoy "11" 300 yards windward and rear. 
OSCAR tower one mile windward. 
MACK dead ahead 300 yards. 
Arrived MACK. 

Departed MACK. 
200 yards off MACK. 
OSCAR tower one mile. 

Edge of deep water. 
Arrived EIMER. 

Departed EIMER. 
Edge of deep water. 

Off buoy "11". 
One mile W OSCAR tower. 
200 yards off MACK. 
~ r r i b e d  MACK. 

Departed MACK. 
200 yards off MACK. 



PLACE: EIMER-MCK LAGOON TRAVERSES, JAh'UlrRY 25 - FEBRUmY 7, 1958 

DATE ZOhT TIEB TT, TIME TI TT, R E M A R K S  

U12 81.01: U11 81.5 One mile W OSCAR tower. 
3 3  80.51' 1332 80.5 Buoy "lift. 
1353 80.53' 1352 80.0 Buoy "A". 
a15 81.01, UU 81.5 Edge of deep water. 
1420 Arrived E m .  

1017 Departed EJMER. 
1020 81.7 1019 84.0 Edge of deep water. 
1042 81.3 1041 80.5 Four minutes p a s t  red buoy. 
1104 81.1 1103 81.0 
1124 80.8 1123 81.0 
1136 81.1 1135 80.5 200 yards o f f  MACK. 
ll40 Arrived MACK. 

1235 Departed MACK. 
1237 81.3 1236 82.0 200 yards o f f  MACK. 
1258 81.3 1257 82.0 
1317 81.1 1316 81.0 
1338 81.1 1337 81.0 
1400 81.1 1359 82.0 Buoy $981'. 
1411 81.3 UlO 82.0 Edge of shallow water. 
1415 Arrived EUBR. 

1017 Departed E W I .  
1020 81.5 1019 81.5 77.0 Edge of deep water. 
1040 81.5 1039 80.5 77.0 200 yards e a s t  of buoy. 
1100 80.6 1059 81.5 78.0 
1120 80.6 1119 81.5 77.0 
1137 Arrived MACK. 

Departed MACK. 
200 yards o f f  MACK. 
It was noted upon leav ing  MACK a t  1236 t h a t  a 
mass of low cumulus had appeared and was 
moving i n  from SE. This Cu was no t  v i s i b l e  a t  
1200 from MACK. This  Cu passed overhead and 
d i s a ~ ~ e a r e d  t o  NW bv 1110. " 

Edge bf  shallow water. 
Arrived EIMER. 

D e ~ a r t e d  EJMER. 
Eige of deep water. 
Buoy "A". 
Buoy "11% 
1OOO yards  SE of OSCAR. 
MACK. 
MACK. 
Arrived MACK. 

Departed MACK. 
200 yards  o f f  MACK. 
2500 yards  SE OSCAR. 
700 yards S of  buoy V L %  
LOO yards S o f  buov VtAll. 

Edge of deep water: 
Arrived EIMER. 

Departed EJMER. 
Edge of deep water. Light  r a i n  from 1020 t o  
1050. Sun Out a t  1055. During r a i n  period 
9Cu; s t a t e  of s ea  2. 
150 yards  N buoy "A". 
Buoy "11". 



PLACE: EWm- MACK' LAGWN WVERSES, JANUARY 25 - FEBRUARY 7, 1958 

DATE ZONE TIME 1TS TIME TP TTw R E M A R K S  

80.W 1123 80.0 75.0 2000 yards S of OSCAR. 
80.011 1135 80.0 75.5 200 yards off MACK. 

Arrived MACK. 

Departed MACK. 
200 yards off MACK. 
25& yards S of OSCAR. 
Buoy "11". 
Buoy "An. 
Cement barge. 
Edge of shallow water. 
Arrived EIMER. 

Departed EIMER. 
80.0.' 1016 78.0 75.5 Edae of deeo water. 
80.0it 1029 79.0 76.0 Black buoy ;17n. 
80.W 1049 80.0 76.0 
80.W 1109 79.5 75.0 
80.W- 1129 80.5 75.0 

Arrived MACK. 

Departed MACK. 
84.0 76.0 A t  MACK. 
82.0 76.0 

Departed EU4ER. 
80.0 73.5 Edge of deep water. 
79.5 75.5 Eleven minutes beyond buoy "8". 
78.5 75.5 
78.0 73.5 
78.5 74.0 200 yards from MACK. 

Arrived MACK. 

Departed MACK. 
80.0 75.5 200 yards from MACK. 
80.5 75.0 
80.5 75.5 
80.5 75.0 
81.0 75.0 
81.0 75.0 Edge of deep water. 

Arrived EWER. 

Departed ELMER. 
79.0 75.5 Edge of blue water. 
79.0 75.5 200 yards N of buoy "At?. 
79.0 75.5 300 yards N of buoy "11". 
79.0 75.5 1500 yards S of OSCAR. 
80.0 75.5 200 yards off MACK. Rain shwr. a t  MACK from 

l l 4 0  t o  1150. 
Arrived MACK. 

Departed MACK. 
80.0 76.0 100 yards off MACK. Rain shwr. from UkO t o  

125b. 
80.5 76.5 2500 yards SW of OSCAR. 
80.5 76.0 500 yards NE of buoy "11". 
79.5 76.0 300 yards NE of buoy *lAn. 
79.0 75.0 Edge of blue water. 

Arrived EIMER. 



PLACE: EWER-MACK LRGWN TRAVERSES, JANUARY 25 - FEBRUARY 7, 1958 
(Concluded 

DATE ZONE TIME TTs TIME TT TTw R E M A R K S  

1010 Departed EWER. 
2/5 1 loll, 80.W 1014 82.0 75.0 Edge blue water. 

2 1031 80.W 1033 81.0 75.0 Buoy "A". 
3 1048 80.W 1049 81.0 75.0 Buoy "11". 
4 1105 80.W 1106 80.5 75.0 2000 yards S. of OSCAR. 
5 1120 80.W 1121 81.0 74.0 150 yards S. of MACK. 

1130 Arrived MACK. 

1778 Deoarted MACK. 
5 1230 80.W 1231 80.5 74.5 15b yards S. of MACK. 
4 1248 80.W 1250 80.0 74.5 3 Miles S. of OSCAR. 
1 1305 80.0" 1307 80.0 74.0 Buoy "11". 
i 1323 8o.w G25 80.0 14.5 B U O ~  *A". 
1 1342 80.011 1342 82.0 74.0 Edge of blue water. 

1344 Arrived EWER. 

-, - 
1 . 1016 80.W 1016 80.0 72.5 Edge of deep water. 
3 1036 80.W 103.6 80.5 73.0 Off buoy "11". 
4 1056 80.W 1056 80.0 71.5 
4 1115 80.W 1U5 80.0 72.5 7 minutes SW of OSCAR. 
5 1U+O 80.0" l l40  79.5 72.5 200 yards off MACK. 

l a 5  Arrived MACK. 

1241 Departed MACK. 
5 1244 81.W 1244 83.0 74.5 200 yards off MACK. Rain 1259-1301. 
4 1303 80.5+ 1303 82.5 74.5 1 mile WSN of OSCAR. 
3 1323 80.5" 1323 82.5 73.5 
3 1344 80.W 1344 83.0 72.0 Off buoy "11~'. 
1 a 1 0  80.W a 1 0  83.0 73.5 Edge of deep water. 

1412 Arrived EIMER. 

1016 Departed EIMER. 
1019 80.W 1019 81.0 71.0 Edae deeD water. - - -. 

2 1038 80.03 1038 81.0 13.5 of?  buoy^. 
3 1059 80.W 1059 80.5 73.0 
4 1120 80.W 1120 80.5 73.0 l m i l e  U of OSCAR. 
5 1116 80.w 1136 80.5 73.5 200 yards off MACK. 

1 6 9  ~ r r & e d  MACK. 

1225 Departed MACK. 
5 1227 81.W 1227 81.5 74.0 200 yards off MACK. 
L 17L7 80.535 12L7 82.0 7L.0 1 mile off OSCAR. 
-7 . , 
3 1307 80.5. Go7 82.5 7d.0 
2 1328 80.5" 1328 82.0 74.5 100 yards N of buoy "10". 
1 1345 80.W 1345 83.0 74.5 Edge of deep water. 

1348 Arrived EUER. 



PLACE: BEnmN BRUCE, KEITH, E m  

LAGOON TRAVERSES, FEBRUARY, 1958 

Traverse Nor 1. BRUCE-KEITH 

DATE TIME TIME 

1ol4 
1035 
1042 
1103 
1123 
LU*1 
1157 
1204 

Traverse No. 2. BRUCE-KEITH-ELMER - 
DATE TINE TIME 

0934 
0937 
0957 
1017 
1037 
1057 
1I.u 
1U.6 

1137 
1157 
1217 
1237 
1258 

'IT TTw 

'IT TTw 

TABLE 31 

. . 

R E M A R K S  

Departed BRUCE. 
Edge o f  deep water a t  BRUCE. 

10 yards  off buoy "Bt'. 
Immediately a f t e r  l i g h t  r a i n  shwr. 

Edge o f  deep water a t  KEITH. 

R E M A R K S  

15 yards  off  BRUCE. Departing f o r  KEITH. 
Edge of  deep water. 

Edge of deep water. 
Between buoys. 
A t  KEITH depar t ing  f o r  EIMER. 

Edge deep water off ELMER. 
Arrived EIMER. 



PLACE: LAGOON-OCEAN 

DATE TIME 

6th 0850 

0854 

0908 

0915 

0926 

0938 

0950 

1CQ4 

1016 

1039 

1058 

1108 

I l l 5  

TAELE 32 

LAGOON-OCEAN TRAVERSE, FEBRUARY, 1958 

TT, T 'I'I TTw R E M A R K S  

Departed FRED. 

80.W 80.5 74.5 Edge of deep wat.er. 

80.0 73.5 Between charnel  marker buoys in the South 
Channel. 

80.W 80.0 74.0 Outside, end of f ive  minute run on Course 
190' magnetic. 

B0.W 80.0 74.0 Outside, end of ten minute run around west 
s ide  of the reef. 

B0.W 80.0 74.5 Outside, off KEITH. 

80. o'i 80.5 74.5 Outside, NW of KEITH. 

80.W 80.0 74.5 Outside, off KEITH. 

80.W 79.5 74.0 Outside, between KEITH and South Channel. 

80.W 81.0 74.5 Between channel marker buoys in the South 
Channel. 

80.W 80.0 72.0 Off FRED (northern end) approximately one 
mile in lagoon. 

80.W 81.0 73.0 Edge of deep water off E m  by the 
personnel pier. 

Arrived EIMER. Water temperatures outside 
the  lagoon were a l i t t l e  over 80.0 and 
ins ide  were a l i t t l e  under 80.0aF. 



Part D. Observational Dsta for Extensive Phase 

(~eptember, 1957 -- August, 1958) 

NOTES: TABLES 33-38 - 

For comments regarding raingage locations and relative accuracy of Gages 1 and 2 on FRED, 

see General Notes, p. 28. For comments regarding bias of raingage readings on MACK, see Notes - 
for Table 10, p. WI. 

In aeneral, all rainfall observations in these Tables are correct to 0.01 inch. are 

correct within 10 minutes, except that the 0000 time for rainfall observations at FRED is 

correct within 3 minutes. 



TABL? 33 

MONTHLY TOTAL 

1957 
AUGUST SEFl'ENBER OCTOBER NOYEKEW 

uAIU RAINFALL ENIWETOK 

: I 
1958 

DECEMEER JANUARY FEBRUARY MARCH APRIL MAY JUNE JULY 

0.01 
0.01 
0.30 
0.45 
0.30 
0.01 
T 
0.02 
0.09 
0.11 
0.23 

T 
1.16 
0.44 
1.09 
2.52 

T 
2.61 
0.13 

T 
0.81 
4.43 
0.31 

T 
0.01 
0.21 
0 
T 
0 
0.10 

T 

15.35 

AUGUST 

T 
T 
T 
0 
T 

0.06 
T 
0.45 
0.19 
0.68 
1.32 
0.29 
0.02 

T 
1.06 
0.67 
0.27 
0.08 
0.u 
0.61 
0.41 
T 
0.94 
0.09 
0.02 
0.12 
0.01 
0.13 
0.12 
0.02 
0.12 

7.82 



PLACE: FRED COMPARATIVE RAINFALL OBSEVATIONS, 
AUGUST, 1957 - JANUARY, 1958 

TIME OF TIME OF 
DATE OF GAGE $1 GAGE #1 GAGE #2" DATE OF GAGE #1 GAGE #1 GAGE #%- 
READING READING READING READING 

0900 T T 
0900 0.12 0.28 

Break in record, Gage #1 
1300 0.03 0.15 
0900 0.20 0.21 
1030 0.15 0.12 

12119 0900 0I05 
12/20 0900 T 
12/21 0855 0 
12/22 Break in record, Gage 



PLACE: FRED COMPARATIVE RAINFALL OBSERVATIONS, 
AUGUST, 1957 - JANUARY, 1958 

TIME OF 
DATE OF GAGE #1 GAGE #1 GAGE #%" 
READING READING 

ii Amount included in next  t o t a l .  

* 24 hour r a i n f a l l  ending 2400 (180th meridian) on t h e  d a t e  shown. 

*.* Not measured b u t  be l ieved  t o  be zero. 



PLACE: BRUCE, KEITH, MACK OCCASIONAL RAINFALL OBSERVATIONS, TAB= 35 
SEPTEMBER, 1957 - AUGUST, 1958 

BRUCE KEITH MACK 
DATE TIME RRL" RRo" DATE TIME RR" DATE TIME RW 

FOOTNOTES 

(1) Total ra infa l l  since 0900, 9/1. 
(2) Total ra infa l l  since ll00, 10/15. 
(3)  Total ra infa l l  since 0900. 2/8. 
(i+j Total ra infa l l  since l&5; $31. 
(5) Total ra infa l l  since 0930, 2/8. 
* Rainfall t o t a l  since l a s t  observation. 



TABLE 36 

DAILY R A I h ' A L t M  

1957 1958 
SEPTEMBER OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH A P R I L  MAY JUNE J U L Y  AUGUST 

* Amount included i n  next to ta l .  
H- For times of observations, NOTES. 
* Ins ta l la t ion  damaged by typhoon. Placed back in operation 11/28/57. 



PLACE: JANET 

DATE 

8/30/57 
8/31 
9/1 
9/2 
913 
9/4 
9/5 
9/6 
9/7 
9/8 
9/9 
9/10 
9 /U  
9/12 
9/U 
9/14 
9/15 
9/16 
9/17 
9/16 
9/19 
9/20 
9/21 
9/22 
9/23 
9/24 
9/25 
9/26 
9/27 
9/28 
Break i n  
Rainfall 

TIME 

0915 
0915 ---- 
---- 
0915 
0915 
0915 
0915 
0915 ---- 
0915 
0915 
0915 
0915 
0915 
0915 

l k l s  
record. 
unlolown. 

0730 
0730 ---- 
0730 
0730 
0730 
0730 
0730 
0730 
0930 
0730 
0730 
0730 
0730 
0730 
0730 
0900 
0730 
0730 
0730 
0730 
0730 
0730 
0930 
0730 
0730 
0730 
0730 
0730 
0730 
0930 
0730 

DAILY RAINFALL, AUGUST 30, 1957 - APRIL 299 TABLE 32 

RR DATE TIME RR DATE TIME RR DATE TIME RR 

* Amount included i n  
next total .  

* Amount in l a s t  24 
hours. 

M-S Gauge was covered 
when checked. 
Doubtful value. 



PLACE: YVONNE DAILY HAINFALL, FEBRUARY 8 - APRIL 21, 1958 TAEB 38 

"Y Tine of observation about 
1630. 30 

APRIL 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

ll 

12 

U 

lJ+ 

15 

16 

17 

18 

19 

20 

21 

31  1700 0 

a Amount included i n  next reading. 



APPENDIX 11. 

INDICES FOR PHOTOGRAPHS 

CONlENTS 

Notes f o r  Tables  E through F 

Table A. FRED: INDEX NUMkERS OF RADARSCOPE PHOTOS, AUGUST 18-SEPTEMBER 1, 1957 

Table 6. FRED: INDEX NUMBERS OF RADARSCOPE PHOTOS, JANUARY 25-FEBRUARY 6, 1958 

Table C. BRUCE: INDEX NUMBER2 FOR CLOUD PHOTCGRAPHS, SERIES A, 
AUGUST 2 1  - 31, 1957 

Table D. KEITH: INDEX NUMbERS FOR CLOUD PHOTOGRAPHS, SERIES A, 
AUGUST 18 - 31, 1957 

Table E. BRUCE: INDEX NUMBERS FOR CLOUD PHOTWRAPHS, SERIES 6,  
JANUARY 29 - FEBRUARY 8, 1958 

Table F. KEITH: INDEX NUMBERS FOR CLOUD PHOTOGWLPHS, SERIES B, 
JANUARY 25 - FEBRUARY 8, 1958 



NOTES: TABLE? A THROUGH F - 

-I: Photographs l i s t ed  in t h i s  Appendix can be borrowed for  scient if ic  use for  a 

period that  w i l l  be expected not t o  exceed 30 days. Requests for  photographs c n  loan should 

be addressed t o  the U. S. Weather Bureau, Washington 25, D. C., Attention: Public Information 

Coordinator. In ordering photographs refer specifically t o  MICROCLIMATIC OBSERVATIONS AT 

ENIYEntK, distinguish specifically between Radarscope and Cloud photos, and list the photos 

required both by dates and by index numbers. 

TABL6S A AND B. On these photos, true north is direct ly a t  the top. The range.is 75 miles 

Times are correct within 5 minutes. 

TABLES C THROUGH F. The camra was hand-held, with orientation usuaUg determined by 

markers that  had been established using a Brunton canpass. Directions given are true and are 

ea tba t ed  t o  be correct within 10. (plus or  minus). It wi l l  be noted that  the standard 

directions were so selected that  one of the pairs  of photographs frcm BRUCE was taken facing 

KEITH and the other was taken 90. clockrise from t h i s  direction. Similarly, one of the 

photographs fran KEITH was normally taken facing BRUCE, and the other was taken 90. clockwise 

fran th i s  direction. Directions other than these standard ones were used primarily t o  avoid 

ha* t o  take a photograph direct ly into the sun. QualltV of the photographs varies. A l l  

photos indexed are sufficiently clear  t o  show the form of the clouds ( i f  any) and the 

general armmt of cloud within the vfe* of the csmtra (not including high, thin cirrus). 

Haexer, the photos whose quality is only f a i r  are not suff icient ly sharp t o  discriminata 

tetueen cloud types that  s a m t i m s  closely resmble one another, as  between cumulus and 

marginal forma of stratr+cumulus (crmulus wlth sane strat i f icat ion).  Times given refer  t o  

180th meridian and are correct within 5 minutes. 



PLACE: FRED INDEX NUMBERS OF RADARSCOPE RIOTOS, AUGUST 18 - SEPTPIBER 1, 1957a =A 
(Eniwetok dates and times - 180th meridian) 

TIME - D A T E  
18th 19th 20th 21st  22nd 23rd 24th 25th 26th 27th 28th 29th 30th 31st 1st 

0000 ---------------- 16 ---- 32 ---------------- 71 76 98 122 ---------- 
0015 ---------------- 17 ---- 33 42 ---------------- 77 99 123 ---------- 
0245 ---------------- 18 ---- 34 43 ------- -------- - 78 100 124. ---------- 
0300 ---------------- 1 9  ---- 35 I& ---------------- 79 101 125 ---------- 
0315 ---------------- 20 ---- 36 45 ---------------- 80 102 126 ---------- 
0545 ---------------- 21 ---- 37 46 ...................... 103 127 135 ---- 
&OO ---------------- 22 ---- 38 47 ...................... 104 128 136 ---- 
0615 ---------------- 23 ---- 39 48 ---------------- 81  105 129 I37 ---- 
0845 ---------- 6 24 ---- 40 49 ---------------- 82 1% UO 138 ---- 
0900 ---------- 7 25 ---- 41 50 ---------------- 83 107 131 W9 153 

0915 ---------- 8 26 ---------- 51 ---------------- 84 108 132 140 154 

1145 ---------- 9 27 ---------- 52 ---------------- 85 109 133 141 ---- 
1200 ---------------- 28 ---------- 53 ---------------- 86 110 ---- u*2 ---- 
1215 ---------- 10 29 ---------- 54 ---- 60 72 87 1ll ---- 143 ---- 
u 5  ---- 1 ...................... 55 ---- 61 73 88 U.2 ---- IJ,~, ---- 
1500 ---- 2 ...................... 56 ---- 52 74 89 113 134 U 5  ---- 
1515 ---- 3 ...................... 57 ---- 63 75 90 1U ---- 146 ---- 
1745 -me------------------------------- 58 ---- 64 ---- 91 115 ---- 147 ---- 
1800 ---- 4 ...................... 59 ---- 65 ---- 92 116 ---- u * ~  ---- 
1815 ---- 5 11 66 ---- 93 y1.7 ---------------- 
2045 ---------- 12 ............................ 67 ---- 94 118 ---- &9 

2100 ---------- 13 ---- 30 ------me-------- 68 ---- 95 119 ---- 150 ---- 
2 n 5  ---------- 14 ---- 31 ---------------- 69 ---- 96 120 ---- 151 ---- 
2345 ---------- 15 ............................ 70 ---- 97 121 ---- 152 ---- 

* Blanks indicate  no photograph was obtained. 



PLACE: FRED INDEX NWEF2 OF RADARSCOPE PHOTOS, JANUARY 25 - FEBRUARY 8, 1958"- 
(hiwetok dates and times - 180th meridian) 

TIME - D A T E  
25th 26th 27th 28th 29th 30th 31st  1st 2nd 3rd 4th 5th 6th 7th 8 t h  

---- 2l3 234 ---- 279 301 316 340 357 380 402 423 W15 ---------- 
---- 214 235 ---- 280 ---- 317 341 358 381 403 424 446 ---------- 
---- 215 236 257 281 302 318 342 359 382 404 425 Wil ---------- 
---- 216 237 258 282 ---- 319 ---- 360 383 405 426 I& ---------- 
---- 217 238 259 283 ---- 320 343 361 384 406 427 ---------------- 
---- 218 239 260 284 0 321 ---- 362 385 407 428 449 ---------- 
---- 219 240 261 285 304 322 344 363 386 408 429 450 ---------- 
---- 220 241 262 ---- 305 323 345 364 387 409 430 451 ---------- 
---- 221 242 263 286 306 324 ---- 365 388 410 431 ---------------- 
---- 222 243 264 287 307 325 ---- 366 389 411 432 ---------------- 
---- 223 2 4  265 288 308 326 346 367 390 !&? 3 3  ---------------- 
201 224 245 266 ---- 309 327 347 368 391 ---- 434 ---------------- 
202 225 246 267 289 310 328 348 369 392 413 ...................... 
20) 226 247 268 290 ---- 329 ---- 370 393 414 435 ---------------- 
204 227 248 269 291 ---- 330 ---- 371 394 ---- 436 ---------------- 
205 ---- 2L9 270 292 ---- 331 349 372 395 415 437 ---------------- 
206 ---- 250 271 293 311 332 ---- 373 396 416 438 ---------------- 
207 228 251 272 294 ---- 333 350 374 ---- 417 439 ---------------- 
208 ---- 252 273 295 ---- 334 351 375 397 418 ...................... 
209 229 253 274 296 ---- 335 352 ---- 398 419 40 ---------------- 
---- 230 254 275 297 312 336 353 376 --------- 4~ ---------------- 
210 231 255 276 298 313 337 354 377 399 420 442 ---------------- 
211 232 256 277 299 3 338 355 378 400 421 443 

212 233 ---- 278 300 315 339 356 379 401 422 W ---------------- 
- 

* B l d s  indicate no photograph was obtained. 



PUCE: BRUCE INDEX NUMBERS FOR CLOUD PHOTOGRAPHS, SERIES A, 
AUGUST 2 1  - 31, 1957:* 

 epees show d i rec t ion  in which camera was pointed,) 

DATE 
2 1  

22 

23 

24 

25 

26 

27 

28 

So photographs avai lable  

No photographs avai lable  

* Qual i ty  f a i r  only. 
l* In requesting photographs l i s t e d  above, be ce r t a in  t o  r e f e r  t o  A Series.  

*Hi The 3-hourly times given a t  the  top of t h e  columns apply except where 
other  times are entered. 



PLACE: KEIm INDEX NLbBERS FOR CLoUD PHOTOGRAPHS, SERIES A, 
AUGUST 18 - 31. 1957+* . . .. . 

(Degrees show direct ion i n  which camera was pointed,) 

DATE 

WOO: 
61° K7-l++f 
151° K7-5 

No photographs available 

Qual i tv  f a i r  onlyo 
W In requesting ph&ographs l i s t e d  above, be cer ta in  t o  r e f e r  t o  A Series. 
"r* The 3-hourly times given a t  the top of the columns apply except where 

other times are entered. 



PLACE: BRUCE INDEX NUMBERS FOR CLOUD PHOTWRAPHS, SERZES 0, 
JANUARY 29 - WBRUARY 8, 1 9 5 W  

(Degrees show d i rec t ion  in which camera was pointed.) 

HOUR:" C900 12CO 1500 1800 

DATE 

29 

* Quality f a i r  only. 
Mi In requesting photographs l i s t e d  abwe, be ce r t a in  t o  r e f e r  t o  B Series.  

incr, The 3-hourly times given a t  the  top of t h e  columns apply except where 
other  times a re  entered. 



INDEX NUMBERS FOR CLOUD PHOTOGRAPHS, SERIES B, 
JANUARY 25 - FEBRUARY 8, 1958** 

(Degrees show direction in which camera was pointed.) 

DATE 
25 

26 

27 

28 

29 

3 0  

31 

1 

2 

3 

4 

5 

6 

7 

8 

* Quality fair only. 
* In requesting photographs listed above, be certain to refer to B Series. 



APPENDIX 111. 

BIBLIOGRAPHY 

NOTE: The following bibliography i s  no t  intended t o  - 
be comprehensive. Rather it lists works c i t e d  in t h i s  

publ ica t ion together with a few a d d i t i o n a l  items t h a t  

may prove p a r t i c u l a r l y  useful  t o  those  analyzing t h e  

d a t a  presented i n  t h i s  study. 

A. For genera l  information on seo lom,  hydrography, and geography: 

(1)  Emery, Kenneth O., "Submarine Geology of B i k i n i  Atoll," Bull. GSA, LIX, 855-60, 1948. 

(2) Emery, Kenneth 0.. J. I. Tracey, Jr., and H. S. Iadd, "Geology of B ik in i  and Nearby 

Atolls," Geol. Surv. Prof. Paper 260-A, Washington: GPO, 1954. 

(3 )  Gordon, Jr., A. R., Digest of Oceanographic Data f o r  t h e  Marshall I s lands  Area, U. S. 

Navy Hydrographic Office (duplicated),  March, 1956. 

(4 )  U. S. Department of Camerce, Coast and Geodetic Survey, Tide Tables 1958, W e n t r a l  

and Western Pac i f i c  Ocean and Indian Ocean." Washington: GPO. 

(5)  U. S. Navy Hydrographic Office, Sa i l ing  Direct ions  f o r  The Paci f ic  Islands,  I (H.O. 

Pub. No. 165A), Washington: GPO, 1952. 

0.  For meteorological da ta  and discussions of the  weather and climate of the  Marshall I s lands  

area:  - 
(1 )  Reports by J o i n t  Task Force Meteorological Center: 

( a )  JTmC TP-1 

( b )  JTFMC TP-5 

( c )  JTFMC TP-8 

(d )  JTFMC TP-15 

Meteorological Report on Operation RECWING 
Volume 1,-~niwetok 
15 Nov 1956 

A Study of the  3O.W Foot Wind Fie ld  over t h e  West 
Centra l  Paci f ic  
20  Dec 1957 

Meteorological Report on Operation HARDTACK 
Volumes 1 - 6 
March-July 1958 

A Study of the  Mean V e r t i c a l  Wind Structure  over t h e  
Eniwetok Proving Ground Area 
8 May 1959 



NOTE: There a r e  several other JTFMC reports  t ha t  provide marginal information - 
t h a t  may be of interest .  For a list of these and of reports issued since 

February 1, 1960, inquiry may be made to: JTF-7 Meteorological Center, 

c/o Fleet  Weather Central, FPO 128, San Francisco, California. 

( 2 )  U. S. Weather Bureau, Climatological Data. Hawaii and Climatoloaical Deta. Pacific. 

Pr ior  t o  1956, da i ly  r a i n f a l l  and temperature reports fo r  s ta t ions in the 

Marshall Islands appeared in CD.Hawaii; thereaf ter  they have appeared i n  

CD. Pacific. 

(3) u. s. Weather Bureau, Local Climatological Data. Ma>uro, This provides f a i r l y  de- 

t a i l ed  climatologic data in monthly and annual swmaq form. 

(4) Central Meteorological Observatory, Climatic Records of Japan and the Far East Area. 

Tokyo: CMO, 1954. This provides mean monthly data fo r  the period of Japanese 

occupancy of the Marshall Islands. 

(5) Mitteilunaen von Forschungsreisenden und Gelehrten aus den Deutschen Schutz~ebieten, 

various volumes, 1906-1914. Gives da i ly  r a i n f a l l  values fo r  s ta t ions i n  

Micronesia. 

(6) Schott, Gerhard, "Klimakunde der ~:dsee-Inseln," Handbuch der Klimatologie, I V ,  Par t  

T, Berlin, 1938. 

11 
(7) ~':llman, Hubert, Die Niederschlagsverhaltnifxw der Stdsee-1nseln: Archiv der 

Deutschen Seewarte, LVI, nr. 5. Hamburg. 

C. The references ci ted above (especially the f i r a t  three items) provide data t ha t  can be used 

t o  compile frequency dis t r ibut ions for  meteorological variables i n  the Marshall Islands 

area. Types of dis t r ibut ions common in meteorology a r e  discussed in the following: 

(1 )  Brooks, C. E. P. and N. Carruthers, Handbook of S t a t i s t i c a l  Methods in Meteorology, 

M. 0. 538. London, 1953. 

(2) Panofsky, Hans A. and Glenn W. Brier. Some A~ol ica t ions  of S t a t i s t i c s  t o  Meteorology, 

Penn. State  Univ., 1958. 
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( ~ a s e d  on U.S.KO. Char t  6033. ) 







FIGURE 4. i%AN MONTHLY EAST-WEST WIND COMPONENTS, ENIWETOK, 

AS A FUNCTION OF ALTITUDE. V a l u e s  i n  m . p . h . ,  w i t h  west wind  

components  p o s i t i v e .  ET: t r a d e w i n d  f l o w ;  W U :  upp - r  

w e s t e r l y  f l o w ;  EE: e q u a t o r i a l  eas te r l ies ;  EK: K r a k a t o a  

eas ter l ies  ; WB: B e r s o n  w e s t e r l i e s .  ( B a s e d  on t w i c e - d a i l y  

s o u n d i n g s ,  1 9 4 9  t h r o u g h  1958, a n d  on a d d i t i o n a l  s o u n d i n g s  

d u r i n g  t e s t  p e r i o d s .  From JTFMC TP-20.)  



FIGURE 5 - A .  SURFACE WATER CURRENTS I N  BIKINI LAGOON 
WITH AN ENE WIND. North i s  a t  t h e  t op  of t h e  map. 
Arrows show t h e  flow p a t t e r n .  ( l i f t e r  A. R.  Gordon, Jr.) 

FIGURE 5-B. SURFACE WATER CURRENTS I N  BIKINI LAGOON 
WITH A SE WIND. North i s  a t  t h e  t o p  of t h e  map. 
Arrows show t h e  f low p a t t e r n .  ( ~ f t e r  A .  R.  Gordon, Jr.) 



F I G U R E  6.  S U R F A C E  WATER T E M P E R A T U R E S  I N  JANUARY AND AUGUST.  

Tempera tu res  i n  OF. (From E m e r y ,  T r a c y ,  and  Ladd. ) 



KEY MAP 

v 
ENiWETOK ISLAND 

BENCH MARK LOCATION: 

I I" 20' 38" N 
162' 20' E 



KEY MAP 

v 
PARRY ISLAND 

BENCH MARK LOCATION: 

I I" 24' 29"N 
162' 22' 37"E 

(SCALE IN FEET1 
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(SCALE I N  FEET1 
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ANIYAANII 

BENCH MARK LOCATION: 
11' 28' 19-N 
162' 23' 58.E 

ENCIRCLED NUWSERS ARE LOCATIONS 
OF TRAVERSE OBSERVATIONS 

1 
I 

F I G U R E  9. MAP AND SITE DIAGRAM, BRUCE. 



1 d f 2  MILE 

YVONNE 

FIGURE 1 0 .  SKETCH MAPS OF JANET AND YVONNE ISLETS. Maps 

a r e  approximate  o n l y .  S c a l e  c o r r e c t  w i t h i n  15%. Raingage 

l o c a t i o n s  shown by "X" .  F o r  p o s i t i o n s  of i s l e t s  on t h e  

r e e f ,  - s e e  F i g u r e  1. 





A 
WRllNlEN ISLAND 

BENCH MARK LOCATION: 

I I" 22' 34" N 
162O 10' 0 3 " ~  

\, \., 

', 
', 
',, 

x~ 
\, 
\ \\ 

\ 
\ / FIGURE 11. MAP AND SITE DIAGRAM, KEITH. 



PLATFORM NO. 3 /k 

PLATFORM h 

PLATFORM NO. I 

SHELTER 

LIVING QUARTERS 

(PLATFORM LOCATION, 
11.32' 35. N - 162. 14'50' E) 

INSTRUMENT SHELTER 

WATER THERMOGRAPH 
PLAN VIEW TOWER PLATFORM 

8 8 1 8  # l , , t , l , ~ , , l  

(SCALE I N  FEET) 
M L. L. WATER LEVEL (MEAN LOW LAGOON1 

SENSING ELEMENT 
FIGURE 12. 

OUTH SIDE ELEVAT 
TOWER LAYOUT. SITE MACK. 



N 41,000 PREPONDERANT VEGETATION 
I / I 

VEGETATION HEIGHT 
AND GROWTH HABIT 
"",:I\;!,s~-C 
g%$&@ High shrub under 
s@~'c%!&!$ ;$\:,.>~ 
,.,*,,, *, coconut; 20-25meters 

/ Open beach FIGURE I 3  VEGETATION, KEITI- 
0 400' - 

-I ISLET 

INSERT MAP 
@Clumps of 

Scaevolad heig ht 
shown in meters) 

@Anemometer 

$Shelter 

@Raingage 
m-.- 

0 50 100' 

S c a l e  

Sca le  



S l T E  A 

SlTE B, RAINGAGE STATION 
L$$*Fi$y@ 
i.4 )>i,.+g 
&&gj Messerschmidio or Scaevola p J y y " c  ' Y  
g& lpomeo N -- 74,000 

~si Coconut palm 
@ Raingoge 
@ Anemometer 
6 Instrument shelter 

Figures show heights in meters 

-.., -.,.. g&$g& High shrub under coconut 
II>~$,T~!!~>SI$ . . I to  5 meters; 7 to 2 5  meters. 

$$$&$& High sh rub4  t o 5  meters. - 

E l  Beach and low vegetation. 
or barren. k 1 PREPONDERANT VEGETATION 

.. . . , , . . . *@@y..< 
v ~ s g v $ ~  Messerschmidia r.?"irC.~-*-i? 

0 Remainder mixed except 
for barren areas. 

FIGURE 14 VEGETATION, BRUCE ISLET 



PLATE I-A. WEATHER INSTRUYIENTS, BRUCE I s l e t ,  ocean side location. 

Above: Shelter,  anemometer, and raingage, looking eas t  (toward ocean). 

w: Same, looking west (down old runway toward lagoon). 



PLATE I-B. RAINGAGE, BRUCE I s l e t ,  lagoon s ide location. 

Above: Looking eas t  (toward ocean). w: Looking west 

(toward lagoon). 



Above: Anemometer and 

she l te r ,  looking SSW 

(toward ocean). Rain- 

gage i s  t o  r i gh t  beyond 

shel ter .  

: Anemometer mast, 

showing barren nature of 

surrounding ground and 

looking SVo 

PLATE 11. WEATHER INSTRUMENTS, KEITH I s l e t .  



PLATE 111. TYPICAL RADARSCOPE VIEWS. 

Range: 75 miles, North is at the top 

of the scope, 



PLATE I V .  REPRESENTATIVE CLOUD PICTURES. The two 

shown were t a k e n  from KEITH Islet, January, 1958. 




