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W heeler1. T here a re  no  conspicuous differences betw een 
the foetuses excep t fo r m easurem ents 11, 14 an d  15. T he 
length from  no tch  o f  flukes to  um bilicus (11) ind icates 
tha t th e  sm aller foe tu s  (B ) is m ore reduced  in  th e  len g th  
of th e  posterio r p a r t  o f th e  body th a n  th e  lai’ger one (A ) 
as seen in  F ig . 3. I n  a  no rm al m ale  foetus of a lm ost th e  
same body  len g th  (132 cm) m easurem en t 11 w as 61-5 cm, 
46'59 p e r c en t o f th e  to ta l  leng th . D orsal fin m easurem ents 
¡14 and  15) a re  su b je c t to  ind iv idual v a ria tion  an d  th e  
differences h ere  a re  considered to  be o f little  significance.

T able 2 lists m easurem en ts of body  p roportions of 
normal sei w hale foetuses. T here a re  no significant d if­
ferences betw een  th ese  m easurem ents and  those o f th e  
Siamese tw ins ex cep t fo r 3 and  15 where th e  tw ins a re  
larger th a n  norm al foetuses and  4, 5 and  12 w here th ey  
are sm aller. T h is suggests th a t  th e  Siam ese tw ins h av e  a  
relatively sh o rte r head  th a n  norm al foetuses w ith  th e  
blowhole in an  ex trem e  posterio r position . O ther m easu re­
ments of th e  an te r io r p a r t  o f th e  body are  included in  th e  
range o f va lues fo r n o rm al foetuses.

An ad d itio n a l fea tu re  show n in T ab le  2 is th a t  th e  leng th  
of th e  h ead  in  fem ale foetuses is s lig h tR  larger th a n  in

Table 2.
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BODY PROPORTION'S OF FO ETU SES O F S E I W HALES CAUGHT IN  THE 
ANTARCTIC SEASON 1 9 6 7 - 6 8

Range 
(percentage 

of total 
length)

11-92-12-74 
18-90-21 -03
17-72-19-11 
42-05-46-18

6-29-7-86
28-18-29-62

9-96-12-74
26-41-30-25
44-42-47-13
53-18-55-12

5-96-7-32
2-91-5-91 
5-54-7-20 
9-27-11-15

13-25-15-58
3-07-3-57

18-90-21-85

Male

Mean

139-9
12-31
20-27
18-28
44-07

7-00
29-09
11-22
28-50
43-34
54-08

6-58
4-17
6-29
10-21
14-54

3-22
20-49

No. of 
indi­ Range

Female
No. of 
indi­

viduals (percentage Mean viduals
exam­ o f total exam­
ined length) ined

6 11-54-13-90
142-0

12-86 9
6 20-41-23-36 21-48 9
6 17-69-20-07 19-09 9
6 42-18-47-81 45-03 9
5 6-80-7-66 7-36 3
6 27-21-29-93 28-35 s
6 10-68-13-08 11-56 9
6 27-37-29-93 28-64 9
6 43-07-48-98 46-20 9
6 '’=*-. 50-18-55-78 53-27 9
6 1-82-2-74 2-13 8
6 3-40-5-00 3-88 S
5 5-47-6-80 6-14 42 10-88-10-95 10-92
6 13-61-15-46 14-59 9
6 2-86-3-42 3-14 9
6 18-98-20-41 19-93 8

m ales though  th e  ranges of m easurem en ts overlap . T his 
difference w as first rep o rted  in balaeonop terid  w hales by 
O m ura  et a l.2 fo r  a d u lt sei and  B ry d e’s w hale  {Balaenop­
tera. edeni A nderson). O m ura3 la te r  confirm ed th is  d if­
ference in  sei w hales from  th e  A n ta rc tic  an d  th e  Ja p a n e se  
coasta l w a te rs  an d  in B ryde 's  w hale. T he difference in 
foetal m easu rem en ts  n o ted  here suggests th a t  th e  d if­
ference in  th e  leng th  o f head betw een  th e  sexes develops 
re la tiv e ly  early  in th e  gesta tio n  period.

A ccording to  th e  foetal g row th  cu rve  for sei w hales 
exam ined  a t  Sou th  G eorgia4, th e  gesta tio n  p eriod  o f th e  
tw ins is e s tim a ted  to  be abou t (i m on ths. T he gesta tio n  
period, how ever, varies according to  th e  tim e-leng th  
re la tionsh ip  of foetuses in th e  first p a r t  o f p regnancy , and  
if th ey  follow ed th e  foetal grow th  curve described b y  L aw s5 
th e  period  w ould  be ab o u t 7 m on ths. F ro m  th e ir  w eigh t 
and  general appearance  i t  appears th a t  th ey  had  developed 
q u ite  successfully  an d  th is  suggests th a t  a  single um bilical 
cord  w as sufficient fo r th e ir  n u tr itio n a l req u irem en ts  a t  
leas t to  th e  age of 6 m onths.

T he specim en has n o t y e t been dissected , b u t a  situs 
inversus v iscerum  is p robab ly  p resen t, as som etim es 
observed  in  m an  a n d  o th e r  verteb ra te s . A n X -ray  
ex am in a tio n  is p lanned  in the  n ear fu ture .

I  th a n k  D r H . O m u ra  o f th is  in s ti tu te  for his helpfu l 
suggestions and  critic ism  an d  Mr S. G. B row n o f th e  
N a tio n a l In s ti tu te  o f O ceanography. E ngland , for help 
in p rep a rin g  th is  rep o rt.
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23022
W h e n  L i m p e t s  M ove
Y o n g e 1 s ta te s  th a t  “ lim pets  m ove abou t w hen th e  tid e  is 
in  an d  is n o t very  rough , b u t th ey  also do so to  som e 
ex ten t w hen  exposed if  th e  rock is dam p an d  th e  su n  n o t 
too  h o t” . A t D ale  (sou th-w est Pem brokeshire) in  J u ly  
1968 we saw  Patella vulgata  m ove m ore freq u en tly  a t  low 
tide, w hen  th e  an im als w ere uncovered, th a n  a t  h igh tide. 
F u rth e rm o re , m ovem en t occurred  m ore often  in th e  la te  
evening an d  during  th e  n ig h t th a n  in  th e  day tim e.

T w en ty  Patella vulgata  L ., d is tribu ted  th ro u g h o u t th e  
tid a l range, w ere selected  fo r th e  experim ent, w h ich  w asFigs. 1-3.
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carried  o u t on  B lack  R ock on D ale beach . B a lla n tin e 2 
ra te d  th e  shore as “ very  sheltered” . T he experim en t 
began  on  J u ly  3, 1968, and  con tinued  u n til J u ly  8. 
T he lim pets’ shells and  th e  ad jacen t rocks w ere m ark ed  
w ith  vertica l lines of p a in t to  ind ica te  th e  “ hom e” 
positions o f th e  anim als.

T he positions o f th e  an im als were no ted  in  re la tio n  to  
th e ir  hom e site  a t  d ifferent tim es of d ay  an d  a t d ifferent 
s ta te s  o f th e  tid e . T o do th is, d iv ing h ad  to  be  done  a t  
h ig h  tide . A ll th e  lim pets re tu rn ed  to  th e ir  original 
hom ing  site  a fte r m oving. D uring  th e  experim en t th e  
w ea ther w as fine w ith  som e sunshine an d  th e  sea  w as 
calm  w ith  li tt le  or no  swell. T he  re su lts  a re  sum m arized  
in  T able  1.

Table 1. m o v e m e n t  o f  Patella vulgata i n  r e l a t i o n  t o  t i m e  a n d  t o  t i d a l
STATE

Position o f lim pet Total Total No. Approxim ate
Time in  relation to No. of observed percentage of

tide observations moving lim pets moving
Dav Exposed 54 9 16-7
Day Covered 52 0 0
N ight Exposed 54 26 48-1

T he ta b le  show s th a t an  appreciab ly  h igher percen tage  
o f an im als m oved  w hen  th ey  w ere exposed du rin g  th e  
d ay . T he g rea tes t m ovem ents occurred  in  th e  second 
h a lf  o f th e  an im als’ period  o f exposure ( th a t is in  th e  period 
betw een th e  tim e  o f low  tid e  an d  th e  lim pets subsequen tly  
being covered). A ll lim pets h ad  re tu rn ed  to  th e ir  hom e 
site  before th e  incom ing tid e  reached them .
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A f l a t o x i n  p r o d u c e d  by  1,626 I so l a te s  o f  
A s p er g i l lu s  f la vu s  f r o m  G r o u n d n u t  K e r n e l s  
a n d  Soi ls  in I s r a e l
A g r i c u l t u r a l  p ro d u c ts  are  o ften  poisoned b y  Aspergillus 

ß a vu s . A flatoxins p roduced  b y  a  few stra in s  (isolates) o f 
A . fla vu s  are th o u g h t to  be p rim arily  responsible for the  
tox ic  a c tiv ity  o f  th a t  fungus on an im als1'2 an d  p la n ts 3-5. 
M any  ag ricu ltu ra l p roduc ts  have  been te s ted  as s u b ­
s tra te s  fo r p roducing  afla tox in  b y  th a t  fungus. T he 
a m o u n t a n d  com position  o f afla tox in  form ed v a ry  w ith  
th e  su b s tra te , en v ironm en ta l conditions an d  m ould  
s tra in 6’7.

W e have te s te d  a  la rg e  po p u la tio n  o f A . flavus  for th e ir  
p o ten tia l to  p roduce afla tox in , includ ing  th e  q u a lita tiv e  
com position  o f  th e  afia tox ins produced  an d  the ir q u a n ti ta ­
tiv e  yield.

Spores w'cre sow n in  E rlenm eyer flasks on 10 g o f w heat, 
w e tted  prev iously  w ith  25 m l. o f ta p  w ate r in  th e  q u a li ta ­
tiv e  experim en ts, a n d  w ith  10 m l. in  th e  q u a n tita tiv e  
experim en ts. In cu b a tio n  la s ted  8 d ays a t  24° C. I n  th e  
q u a lita tiv e  te s ts  i t  w as te rm in a ted  by  h ea tin g  th e  cu ltu re  
a t  100° C for 30 m in  in  a n  au toclave.

E x tra c tio n  w as carried  o u t according to  a  m eth o d  
described b y  C am pbell et a l.s. T he ex trac ts  w ere te s te d  
b y  th in -lay e r ch ro m ato g rap h y  (TLC) an d  th e  ty p e  of 
afla tox in  p re sen t (B lt B 2, Glt G2) w as determ ined . In  th e  
q u a n tita tiv e  te s ts  th e  cu ltu re  w as k illed  b y  covering i t  
w ith  chloroform  an d  h ea tin g  to  70° C for 10 m in. E x tra c ­
tio n  an d  d e te rm in a tio n  o f  afia tox ins w ere carried  o u t 
according to  P o n s  et, a l.2, excep t th a t  (a) chloroform  : a c e t­
one m ix tu re  (85 : 15) w as used  as developing so lven t

Table 1 . q u a l i t a t i v e  p r o d u c t i o n  o f  a f l a t o x i n s  o f  A . flams
Components of No. o f Percentage

aflatoxin isolates of isolates
0 169 10-4

P i  only 28 1-7
B i+ B *  1,292 79-5

l?i + B¡ + Gt + (?2 137 3 .4
Total 1,626* loo

* Of the isolates, 8 4 5  were from  kernels and  5 4 2  from soil of groundnui 
fields. The toxicity  was the same in  both; more or less 9 0  per cent were toxic

T a b l e  2 .  c o n c e n t r a t i o n  o f  a f l a t o x i n  B ,  p r o d u c e d  b y  i s o l a t e s  op 
A . flavus

p.p.b. o f B i aflatoxin
No. of 

isolates
Percentage 
of isolates

0 10 1-3
50-1,000 42 5-6

1,000-5,000 103 13-7
5,000-25,000 139 18-5

25,000-125,000 282 37-7
125,000-1,500,000 174 23-2

Total 750 100

in s tead  o f chloroform  : m ethano l (97 : 3)—we found this 
so lven t gave a  b e tte r  sep ara tio n  o f  th e  common afla­
to x in s ; (6) th e  developm ent ta n k  w as n o t lined with 
filter paper.

T he resu lts in  T ab le  1 show  th e  com position of 1,626 
iso lates of A . flavus  te s te d  in  ou r labo ra to ry . Only 104 
p e r cen t o f these  p roduced  no tox in , while all others 
con ta ined  B x. M ost o f th e  tox ic  iso lates also produced 
B 2 , b u t only a  few  produced  all fou r aflatoxins. These 
resu lts  w ere o b ta ined  during  th e  en tire  research project 
(1963-68).

Q u an tita tiv e  TLC te s ts  w ere perfo rm ed  on 750 of the 
1,626 isolates in  T ab le  1. Som e isolates produced  as much 
as 1,500,000 p .p .b . (pg afla tox in  B x/kg  o f substrate), while 
o thers  produced  50 p .p .b . only. T his emphasizes the 
enorm ous p o ten tia l ran g e  o f to x in  production  by  the 
isolates. T he re su lts  p resen ted  in  T ab le  2 show th a t more 
th a n  60 per c en t o f th e  isolates p roduce aflatoxin  in  excess 
o f 25,000 p .p .b . These resu lts  w ere o b ta ined  during the 
la s t 2 years of th e  p ro jec t (1967-68).

C om pared w ith  th e  resu lts  oL o ther investiga to rs6'7’11-12, 
w ho u sed  only a  few  stra in s  o f A . flavus  usually  supplied 
from  stocks, w e have  iso lated  a  g rea t m an y  strains from 
d ifferen t sources. O ur isolates w ere derived  from  ground­
n u ts  a n d  from  soil of g ro u n d n u t fields in  various regions 
o f Israe l, b u t th e  source o f th e  isolate h a d  no connexion 
w ith  its  degree o f  to x ic ity .

T he percen tage  o f isolates n o t producing  any  aflatoxin 
seem ed  to  v a ry  during  th e  5 years o f th e  s tu d y  (compare 
T ab le  1 and T ab le  2). I f  th e  ap p a re n t changes in the 
p o pu la tion  of A . flavus  s tra in s  during  th e  tim e of the 
research  are due  to  ecological factors, i t  w ould be most 
in te restin g  to find  o u t w h a t th e y  rea lly  are , and  whether 
w e could  induce these  v a ria tions in  th e  laboratory .

T h is w ork w as su p p o rted  b y  a  g ra n t from  the US 
D ep a rtm en t o f A gricu ltu re .
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