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ABSTRACT

There i s  in c re a s in g  p re ssu re  to  reduce th e  d isch arg e  o f  d ie s e l  o i l  to  
w a te rs  o f  th e  N o rth  s e a . The co m p an ies  w hich  m a n u fa c tu re  d r i l l i n g  f l u i d s  
have responded by developing new "safe-mud" system s c o n ta in in g  a l t e r n a t iv e  
b a se  o i l s .

The UK Government Departm ent o f  Energy re q u ire s  th e  p ro v is io n  o f  d a ta  
concerning th e  to x ic i ty  o f  th e se  new base o i l s  and d r i l l i n g  f lu id s  to  ensure 
t h a t  they  a re  accep tab le  a l t e r n a t iv e s  to  d ie s e l  and d ie se l-b a se d  p ro d u cts .

The t e s t  which th e  UK government has developed fo r  te s t in g  base o i l s  
i s  described  and th e  r e s u l t s  o b ta in ed  from te s t in g  a  wide range o f  o i l s  a re  
p re s e n te d . I t  h as  been found  t h a t ,  w h ile  muds b ased  on s a f e  o i l s  a r e  
g e n e ra lly  very  s a fe ,  not a l l  p ro d u cts  based on "tox ic" o i l s  a re  as to x ic  as 
might be p re d ic te d .

Some p r e l im in a r y  a n a l y t i c a l  r e s u l t s  a r e  p re s e n te d  i n d i c a t i n g  w hich  
com ponents o f  one p a r t i c u l a r  ty p e  o f  b a se  o i l  a r e  a s s o c ia te d  w i th  th e  
to x ic i ty  o f  th a t  o i l .
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KEWCEDS

M arine  e c o to x ic o lo g y , M eth o d s, R e g u la t io n s ,  C ru s ta c e a n s , C rangon 
crangon, O il ,  D r i l l in g  f lu id s .

MATUFIAIS AND METHODS

UK Government has adopted a  s ta n d a rd  t e s t  f o r  th e  purpose o f a s se s s in g  
th e  r e l a t i v e  t o x i c i t y  o f  th e  b a se  o i l s ,  (B lackm an e t  a l ., 1977). The t e s t  
o rg an ism  used  i s  th e  brow n s h r im p , (C rangon c ra n g o n ) , w hich  i s  w id e ly  
d is t r ib u te d  and r e la t i v e ly  easy to  handle. Anim als w ith  a  body le n g th  o f  50 
mm + 10 mm a re  se le c te d . They a re  h e ld  in  th e  la b o ra to ry  fo r  a  minimum o f 5 
days and fed  on a  s p e c ia l ly  p rep ared  d ie t .  The shrim ps a re  m aintained a t  th e  
t e s t  te m p e ra tu re  f o r  a t  l e a s t  3 d a y s  b e fo re  b e in g  t r a n s f e r r e d  to  th e  t e s t
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P ig . 1 . D iagram  o f  t e s t  a p p a r a tu s  : 1 = 12 V m oto r, 2 = p e rsp e x  l i d ,  
3 = le v e l  o f  t e s t  s o lu t io n , 4 = s l o t  covered by p la s t i c  mesh, 
5 = 3 -b la d e d  p r o p e l l o r ,  6 = p l a s t i c  mesh eone , 7 = p e rsp e x  
column, 8 = p l a s t i c  mesh, 9 = c y l in d r ic a l  g la ss  tank.
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v e s s e l s .  Pood i s  w ith h e ld  th ro u g h o u t th e  t e s t  p e r io d .  The t e s t  a p p a ra tu s  
u sed  i s  shown in  P ig . 1. F i l t e r e d  n a t u r a l  s e a w a te r  w i th  a  s a l i n i t y  o f  
approx im ate ly  34.5 i s  used as th e  d i lu t io n  w ater. The tem p era tu re  o f  the  
d i lu t io n  w ater i s  c o n tro lle d  to  15 °C + 1 °C b e fo re  b e ing  added to  th e  t e s t  
v e s s e l .

The t e s t  i s  c a r r i e d  o u t a  15 °C + 1 °C. A ra n g e  o f  t e s t  c o n c e n t r a t io n s  
i s  e s ta b lish e d  in  a  lo g a rith m ic  s e r ie s  to  a  maximum co n c e n tra tio n  o f 1 000 
m g.l” ^. A r e f e r e n c e  o i l  i s  t e s t e d  a s  a  p o s i t i v e  c o n t r o l  on each  o c c a s io n . 
Twenty shrim ps a re  p laced in  each t e s t  v e s se l and m o r ta l i t i e s  a re  recorded 
a f t e r  24 ,48 ,72 , and 96 h e x p o su re . The LC50 v a lu e s  a r e  c a l c u l a t e d  u s in g  
p ro b it  a n a ly s is  and when n ecessary  dose response curves a re  p lo tte d . 
(P ig .2 ) .

A ll  p ro c e d u re s  a re  c a r r i e d  o u t in  a c c o rd a n c e  w i th  Good L a b o ra to ry  
P ra c tic e  ; a l l  o r ig in a l  d a ta  a re  s to re d  in  th e  Brixham L aborato ry  A rchive.
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F ig . 2 . D o se -re sp o n se  cu rv e  f o r  th e  brow n sh rim p  (C rangon c ra n g o n ) 
exposed to  d ie se l-b a se d  d r i l l i n g  f lu id  (h o r iz o n ta l  b a rs  = 95 % 
f i d u c i a l  l im i ts ) .
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RESULTS AND CÜNCLUS1ÜNS

A w ide  ra n g e  o f  o i l s  and d r i l l i n g  f l u i d s  h as  now been  t e s t e d  (F ig . 3 ). 
W hile muds b ased  on o i l s  o f  v e r y  low  t o x i c i t y  a r e  g e n e r a l l y  v e ry  s a f e  
them selves, no t a l l  f lu id s  based on th e  r e la t iv e ly  more " to x ic"  o i l s  (96 h 
LC50 < 1 000 m g.I- ”' ) a r e  a s  t o x i c  a s  m igh t be p r e d i c t e d .  In  f a c t ,  on th e  
b a s is  o f  th e  evidence p resen ted  h e re , i t  would appear th a t  most o i l s  w ith  a 
96 h LC50 in  e x c e s s  o f  100 m g.l-1 w ould be s u i t a b l e  (a s  f a r  a s  t o x i c i t y  i s  
co n ce rn ed ) a s  a l t e r n a t i v e  b ase  o i l s .  I t  i s  r e c o g n is e d ,  how ever, t h a t  in  
s e t t in g  g u id e lin e s  i t  may be n e c e ssa ry  to  a llow  some e x tra  "safe ty "  margin.
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F ig . 3- The r e la t io n s h ip  between th e  to x ic i ty  fo r  Crangon crangon (96 h
LC50) o f  d r i l l i n g  f l u i d s  and t h e i r  r e s p e c t iv e  b ase  o i l s .  •  =
ICI d a ta , O = MAFF d a ta , H = D iese l o i l .
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P r e l im in a r y  a n a l y t i c a l  i n v e s t i g a t i o n s  have in d ic a te d  t h a t  c e r t a i n  
s p e c i f i c  a ro m a tic  com ponents o f  one b a se  o i l  a re  a s s o c i a t e d  w i th  th e  
t o x i c i t y  o f  t h a t  o i l .  W hile  t h i s  may p ro v e  to  be a  p r o f i t a b l e  l i n e  o f  
r e s e a r c h ,  i t  sh o u ld  be n o te d  t h a t  o th e r  w o rk e rs  have f a i l e d  to  show t h i s  
r e la t io n s h ip  (p e rs . commun.).

ACKJSCHIjEDGHOaraS

I  am g r a te f u l  to  the  v a rio u s  companies which have g iven  p e rm iss io n  to  
p u b l is h  d a ta  on t h e i r  p ro d u c ts  and e s p e c i a l l y  to  Dr. B lackm an who made 
fu r th e r  d a ta  a v a ila b le  in  advance o f p u b lic a tio n  (Blackman e t  a l ., 1983)-

LITERATURE CITED

Blackman R.A .A ., T.W. Filem an, and R .J . Law. 1983.
The t o x i c i t y  o f  a t t e m a t iv e  b a s e - o i l s  and d r i l l - m u d s  f o r  u se  in  th e  
North sea . ICES CM 1983/E :11. mimeo. 7 p.

Blackman R .A .A ., P .L . F ra n k lin , M.G. N orton, and K.W. W ilson. 1977-
New p ro c e d u re s  f o r  th e  t o x i c i t y  t e s t i n g  o f  o i l  s l i c k  d i s p e r s a n t s .  
F is h e r ie s  Res. Tech. R ep., MAFF, No. 39. 7 p.



l'


