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The P et u la ’s Meteorological
B y  C . N .  D i c k s o n  a n d  F . E v a n s ,  b . s c .

(M r. D ickson is  now  a scientific assistan t in  th e  M eteorological Office : M r. E vans is  a zoologist a t the 
D ove M arine  L a bo ra to ry  and  was form erly  2nd Officer in  S .S . U mtali. T h e y  b o th  took p a rt in  th is  
voyage, M r. E vans being  th e  leader o f th e  expedition  and M r. D ickson  th e  m eteoro log ist/rad io  operator.)

T h e  voyage o f th e  yach t P etu la  from  D akar to  B arbados d u rin g  th e  w in te r of 
1953—54 p ro d u ced  a considerab le  volum e o f m eteorological and  hyd ro g rap h ic  data, 
m u c h  o f  w h ich  is still u n d e r review . T h e  pu rpose  o f th e  p re se n t accoun t is to  give 
an  o u tlin e  o f only  those  observations reco rded  in  th e  y ach t’s se lected  ship  m eteo ro 
logical logbook. A  general accoun t o f th e  voyage has already  been  g iven1; briefly, 
it  w as u n d e rtak en  to  study  aspects o f biology, m eteoro logy  an d  hyd rog raphy  close 
to  th e  sea surface in  th e  A tlan tic  N o rth  E q uato ria l C u rren t. T h e  yacht, a 12-ton 
yaw i, sailed  from  D akar on  26 th  N ovem ber, 1953, w ith  a 16-foot ra ft in  tow , and 
d riftin g  u n d e r staysail alone reached  B arbados on 16th F eb ru a ry , 1954 (see 
p h o to g rap h  opposite  page 216). T h e re  w as a crew  o f th ree  aboard .

B efore w e sailed we foresaw  th a t  from  th is sm all, slow ly -d rifting  yach t and from  
th e  ra f t w e m ig h t m ake m eteorological and  hyd rog raph ic  observations o f som e 
significance. W ith  th is aim  in  view  w e approached  th e  M arin e  D iv ision  o f the 
M eteoro log ical Office fo r advice an d  assistance in  o rganising  o u r m eteorological 
p ro g ram m e . S tan d a rd  selected sh ip  in s tru m en ts  w ere len t to  us by  th e  M eteo ro 
logical Office and  item s w ere specially  m ade  fo r us. O n  passage we m ade observa
tions regu larly  in  th e  sh ip ’s synop tic  code from  29 th  N o v em b er to  14th F eb ru ary  
a t m id n ig h t, 0600, 1200 and  1800 G .M .T .

W ind
P erh ap s  th e  m ost in te resting  fea tu res o f o u r m eteorological logbook are  th e  w ind 

co lum ns. W in d  speeds w ere estim ated  ow ing to a pow er failu re  on th e  anem om eters. 
D u rin g  th e  early p a rt of the voyage we experienced  norm al trad e  w inds, b u t on  the 
w este rn  side o f th e  A tlan tic  w e o ften  fe lt th a t th e  w ind  was un u su a lly  s trong , and 
on occasion we encoun tered  squalls in  excess o f 45 knots. T o  discover w h e th e r the 
w in d  w as in  fac t abnorm al w e have tu rn e d  to  tw o valuab le  pap ers  by  P rofessor 
P . R . C row e.2 F ollow ing  his m e th o d s w e analysed o u r w ind  records fo r D ecem ber, 
Ja n u a ry  and  th e  first ha lf o f F e b ru a ry  an d  also for long itudes 3o°-4o°w . and 
40 0-5 o °w . I t  shou ld  be no ted  th a t th e  b o u n d in g  la titudes o f  o u r tra ck  w ere I 2 ^ ° N .  
and  I5 |°N .

T able 1 . W ind S p eed  and D irection

D a te  1 9 5 3 -5 4 L o n g i tu d e  W .
N o .  o f  

o b s e r v a 
tio n s

M e a n
d ire c t io n

0 /
fo

T r a d e s

M e a n  w in d  s p e e d

A ll w in d s T r a d e s

i . 12 - 3 1. 12 2 o ° - 3 3 ° 124 0 4 7 o 82 x i-6 13-6

1 .1 - 3 1 . i 3 3 c—4 9 ° 124 0 7 0 o 94 1 6 7 1 7 7

i . 2 -1 4 .2 4 9 ° - 5 5 ° 55 ° 7 3 ° 100 17-2 17-2

2 3 .1 2 - 1 5 . i 3o ° -4 0 ° 93 — 83 12-0 1 3 7

1 5 .1 -2 .2 4 0 ° - 5 0 ° 73 — 97 I  8  ' 2 1 8 6

T ra d e  w inds w ere taken fo r o u r p u rp o se  to  be  those  w inds w h ich  blew  w ith in  
4 5 0 o f th e  arithm etica l m ean  w ind  d irec tion  a t a speed  g rea te r th an  6 knots. T hese  
d irec tions are generally  sim ilar to  those  o b ta ined  from  large n u m b ers  o f observa
tio n s  an d  show n o n  clim atological ch a rts  o f th e  area. C o rrespond ing ly  th e re  is
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good  general agreem ent be tw een  o u r records and  th e  v e ry  m u ch  m ore num erous 
reco rds analysed by C row e. W in d s on th e  east side o f th e  A tlan tic  w ere roughly  
N E . an d  on  th e  w est side roug h ly  E N E . T h e  trad es w ere  very  constan t, p erhaps 
unusua lly  so. T h e re  w ere no calm s an d  w ind  forces o f i  an d  2 becam e progressively  
less freq u en t as th e  heart o f th e  tra d e  w in d  system  w as approached .

S u ch  d isag reem ent as th e re  is lies in  th e  w ind  speeds. C row e quotes no  figures 
fo r 2o°-30°w ., roughly  o u r D ecem b er long itude , b u t in te rp o la tio n  in  his g raphs 
gives a figure o f ab o u t 12-5 knots w ith  w h ich  o u r D ecem b er trad e  speed  o f 13-6 
kno ts agrees reasonably  w ell. I n  Jan u ary , how ever, o u r trad e  w ind  speed  had 
risen  to  17-7 knots— w hich appears h igh— and in  F e b ru a ry  i t  rem ained  a t alm ost 
th e  sam e level. In  o rder to  m ake a d irec t com parison  w e analysed  ou r reco rds fo r 
3o°-40°w ., th e  region w hich  C row e ind icates as th e  h ea rt o f th e  system  a t th is 
tim e  o f year. Surprising ly , w e fo u n d  th e  w ind  speed  h ere  to  be only  13-7 knots 
w ith  m an y  ligh t airs reco rded . B etw een these  m erid ians C row e gives speeds fo r 
J a n u a ry -F e b ru a ry  o f 16 kno ts in  i2^°N . and  14-5 kno ts in  I5&°N.

I t  w as n o t u n til we exam ined  o u r w ind  reco rds fo r 40°-50°w . th a t w e fo und  th e  
h ig h es t figures. H ere  th e  speed  w as n o t only  3 knots h ig h e r th an  C row e’s Ja n u a ry -  
F eb ru a ry  m axim um , b u t was m ore th a n  2 knots h ig h e r th an  th e  h ighes t speed  
qu o ted  by h im  fo r any N o rth  A tlan tic  la titu d e  in  any season. T h u s  it  appears th a t 
th e  hea rt o f th e  N o rth  A tlan tic  trad e  w ind system  in  th e  w in te r o f 1953-54 n o t 
only  lay fu r th e r  to  th e  w est th a n  u su a l b u t was considerab ly  m ore vigorous. I t  
w ou ld  be in te restin g  to  know  w hat w in d  speeds w ere reco rd ed  in  th e  sam e region 
d u rin g  M arch  and  A pril o f 1954, th e  m o n th s  w hen  th e  N o rth  A tlan tic  trad e  w inds 
a re  m ost h ighly  developed.

Pressure
T h e  b a rog raph  was fo u n d  to  be  a valuab le  in s tru m e n t fo r p resaging w-ind 

changes; its trace w andered  aw ay from  a sm ooth  sem i-d iu rn a l rh y th m  as th e  w ind 
increased.

Cloud Cover
F o r m ost of th e  voyage th e  sky w as cloudy. L ow  clouds inc luded  typ ical trop ica l 

cu m u lu s and  stra tocum ulus (C Li ,  2, 4, 5 an d  8), som e cum ulon im bus w ith o u t 
anvil (C l3), b u t alm ost no  s tra tu s  o r anvilled  cum ulon im bus. M id d le  clouds w ere 
com m only  recorded , alm ost always as a ltocum ulus (C iH4, 5 and 6); b u t th e  m ost 
charac te ristic  c loud of all w as th e  th in  veil o f c irro stra tu s  (C H7), n o ted  on 140 
occasions. T h is  tenuous c loud  gave th e  sky a faded  b lu e  appearance by  day and 
d im m ed  th e  stars by  n igh t, only  rarely  th icken ing  to  show  detail and  y e t persisting  
fo r days on end.

R ainfall
R ain  w as reco rded  five tim es in  D ecem ber, 21 tim es in  Jan u ary  and 25 tim es in 

F eb ru ary .

C urrents
T u rn in g  now  to  c u rren t observations w e find  a to ta l o f 74 daily records. Set 

a n d  d rif t w as estim ated  each day from  th e  observed  and  d . r .  positions. As we 
tow'ed no log th e  sh ip ’s speed  th ro u g h  th e  w ate r w as m easu red  w ith  a “ D u tc h  ” 
log, a  m e th o d  w ell know n to  give accura te  resu lts  a t low  speeds. T h e  y ach t’s 
speed  th ro u g h  th e  w ater w as only  a b o u t 1 knot. W e u sed  a 27-foot ru n  (1 k n o t— 
16 seconds) and tim ed  th e  ch ip  w ith  a stop -w atch , wdth very  consisten t resu lts . 
T h e  y ach t m ade  a lo t o f leew ay and  th is w as estim ated  by th e  angle th a t th e  w arp  
o f th e  p lank ton  n e t m ade w ith  th e  vessel’s fore and  a ft line.

F o r  T a b le  2 th e  figures w ere tre a ted  in  th e  sam e w ay as those  o f th e  w ind , by 
tak in g  th e  a rithm etic  m ean  o f  d irec tion  and  d isregard ing  those  sets w h ich  lie m ore 
th an  450 e ith e r side of th e  m ean.
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Table 2 . Current Directions

D ate N o . o f 
o bservations A lean  d irec tio n

N o . w ith in  450 of 
m ean  d irec tio n

D e c e m b e r 31 2 5 8 ' 24
Ja n u a ry 31 263o 27

F e b ru a r  j' 12 289 12

F ro m  T ab les  i  and  2 it follow s th a t cu rren ts  flow ed on th e  average 310 to  the 
rig h t o f th e  w in d  in  D ecem ber, 130 in  Jan u a ry  and  36o in  F eb ruary .

F o r a com parison  o f cu rren t d rifts  we q u o te  figures ab strac ted  from  h i .0 .466.3

T a b le  3 . D r ift  in m iles  per d ay  o f  currents in the predom inant quadrant

L o n g itu d e  w .
P  e tu la A I.O . 4 6 6  N o v e m b e r-  

F e b ru a ry . A fean d rift
N o . o f  obs. A lean  d rift

i 8 ° - 3 o ' 19 1 6 1 2

3°  - 4 6 ° 2 6 13 13
4 6 “- 5 8 2 1 15 1 6

F o r com parison  w ith  the investiga tion  o f th e  re la tion  betw een  c u rre n t and w ind 
con ta ined  in  R . F . M . Flay’s p a p e r1 in  th is  jo u rn a l, th e  vecto r m eans o f cu rren t 
and  w in d  w ere co m pu ted  fo r each o f 13 periods o f th ree  successive days, using 
cu rren ts  observed  w ith  w inds o f B eau fo rt force 2 to  5. T h e  m ean  angle betw een 
w ind an d  c u rre n t fo r th e  13 cases w as fo u n d  to  be 240, w h ich  is in  very  good 
ag reem ent w ith  th e  va lue  fo u n d  by  M r. H ay  fo r sta tion  J. T h e  s tan d a rd  deviation 
was 150, w h ich  is a  m easu re  of th e  dev ia tion  o f  the  ind iv idual th ree -d ay  values from  
th e  m ean  o f  th em  all. T h is  value is less th an  those  derived  by  M r. H ay  fo r stations 
I and  J ; th is  w ou ld  be expected  ow ing to  th e  P etu la ’s observations hav ing  been  m ade 
in th e  tra d e  w ind  reg ion  w here  w ind  d irec tion  is m u ch  less variab le . T h e  vector 
m ean  speed  o f c u rre n t in th e  13 cases is 0-463 k n o t and  th e  vecto r m ean  w ind 
11-8 knots. T h e  “  w in d  factor ” , the  ra tio  betw een th e  speed  of th e  surface cu rren t 
and th a t o f th e  w ind , w orks o u t a t 0-0193.

T em perature
A ir tem p e ra tu re s  w ere  closely g ro u p ed  a ro u n d  t h e  8 o ° f  m ark  an d  are in  no  way 

rem arkable.
Sea tem p e ra tu re s  th ro u g h o u t th e  voyage rem ained  rem arkab ly  constan t, ranging 

betw een 76-5°? an d  8 o - 6 ° f .  T h e y  agree w ell w ith  those  figured in  th e  N ovem bcr 
and  F eb ru a ry  sca-su rface  te m p e ra tu re  charts  com piled  by S ch o tt.4 T em p era tu re s  
for th e  six -hou rly  w ea ther rep o rts  w ere taken  b y  scooping  th e  w ate r stra ig h t in to  
the sea th e rm o m ete r tro u g h  (see p h o to g rap h  opposite  page 216). U sing  th is 
m ethod  w e fo u n d  th a t th e  te m p e ra tu re  o n  opposite  sides o f th e  sh ip  varied  on an 
average by  ± 0 -2  ^  an d  som etim es b y  as m u ch  as T ;0-60f . T h e  g rea test differences 
o ccu rred  d u rin g  th e  day  an d  w ere p robab ly  largely due to  d ifferential heating  by 
the sh ip  o n  th e  su n n y  and  sh ad y  sides. T h e  presence  of n ig h t differences seem s to 
ind ica te  th a t sh ie ld ing  o f  th e  lee side also p layed its  p a rt in  ra ising  sea tem pera tu res .

W e always assum ed  th a t th e  low er o f th e  tw o  tem p era tu res  w as th e  tru e r. F o r 
tu n a te ly  w e h ad  a  m eans of check ing  b o th  air an d  sea tem p era tu res  taken  aboard  the 
sh ip  very  accurately . O n  every  favourab le  day w e took air an d  sea tem p era tu res  
from  th e  ra f t a t levels o f o - io  m , 0-25 m , 0-50 m , i-oo  m  and  2-00 m  above and 
below  th e  su rface in  a su rvey  o f energy  exchange a t th e  air/sea in terface. T h e  air 
tem p era tu res  w ere  tak en  w ith  an  A ssm ann  psych rom ete r and  th e  sea tem p era tu res

217



w ith  a set o f s tan d a rd  ea rth  th e rm o m ete rs  m o u n ted  on  a stalk , each ea rth  th e rm o 
m ete r be ing  w ax lagged a ro u n d  th e  b u lb  to p rev en t con tam ination  w hile  th e  sta lk  
was m oved  th ro u g h  layers o f vary ing  tem p era tu re . C areful checks show ed th a t 
b o th  sea and  a ir tem p era tu res  w ere unaffec ted  by th e  presence o f th e  raft. T h ese  
tem p e ra tu re  records w ere used  to  d e te rm in e  th e  accuracy of sh ip b o ard  tem pera tu res  
taken  a t ab o u t th e  sam e tim e.

O n  25 occasions w e took sea tem p era tu res  from  th e  ra f t w ith in  an  h o u r o f tak ing  
th em  from  th e  sh ip . C om paring  th e  ra ft tem p era tu res  a t th e  o - io  m  level w ith  th e  
sh ip  tem p era tu res  w e find  th a t  th e  la tte r  w ere on  average o -2 °F  h igher. T h is  
difference, due  to  a n u m b e r  o f factors, ind icates th a t even a sm all, slow, engineless 
sh ip  d is to rts  th e  sea tem p e ra tu re  in  its  v icin ity . T h e  d is to rtio n  in  a large steam ship  
m u s t certa in ly  be  g rea ter.

Conclusion
T h e  Petulans se lected  sh ip  m eteorological logbook, a lthough  con ta in ing  only  a 

p a r t o f th e  m eteorological observations m ade d u rin g  th e  voyage, is in  itse lf an  
unusua lly  deta iled  reco rd  o f th e  w ea ther cond itions across th e  w id th  o f  th e  A tlan tic  
O cean in  a  n arrow  b an d  o f la titude .

A c k n o w l e d g e m e n t s . W e are in d eb ted  to  th e  m em bers o f th e  M arin e  D iv ision  
o f the  M eteoro log ical Office and  in  particu la r to  M r. E . W . B arlow  and  M r. 
R. F . M . H ay  fo r th e  n um erous im provem en ts  w h ich  th ey  suggested  in  th is  accoun t; 
and  to  D r. H . O. B ull o f  th e  D ove M arin e  L aborator} ' w ho read  an d  com m en ted  
on  th e  orig inal ty pescrip t.
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T h e  yacht Petula 
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in ligh t airs.

T aking  the sea 
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from  the  yacht.

T h e
Stevenson screen 

aboard the 
Petula.



°0

I— I

)


