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Field studies show oil production 
and environment remain compatible
E d w a r d  W . M e r t e n s  
Chevron Research Co.
Richmond, Calif.

EXTENSIVE field studies on the ef­
fects of chronic low-level exposure of 
marine life to oil show:

•  Low-level chronic exposure to 
crude oil has, at most, negligible ef­
fect on marine life.

•  P latform s provide a structure 
whereby a thriving, highly complex 
community of marine life can develop.

Supporting data have been obtained 
from  field studies conducted at Santa 
Barbara , Calif.; Lake Maracaibo, 
Venezuela; Bermuda; and Timbalier 
Bay, La., in the Gulf of Mexico.

No measurable effects have been 
observed on such indicators of the 
health of the local marine communi­
ties as population levels of various o r­
ganisms, species diversity, and size, 
growth rate, or reproducibility of va r­
ious organisms.

Moreover, there is no evidence of 
adverse effects such as abnormal 
growths and bioniagnifieation of pe­
troleum fractions In the food chain.

Availnble Information, Surpris­
ingly, the volume of literature con­
cerning the effects of oil on marine 
life is extensive. Several comprehen­
sive summaries of the literature 
have been published.1* * 4 Whether 
one reviews the literature directly or 
the summaries that are available, It 
is apparent that most of the published 
work concerns laboratory work. Only 
a few field studies iiave been con­
ducted.

Laboratory v/ork has proven gener­
a lly unsatisfactory because its results 
correlate poorly with field observa­
tions. Fortunately, in recent years, 
some work has been directed toward 
investigating the effects of chronic ex­
posure of oil on marine life under field 
conditions. Results of field studies arc 
summarized in Table 1.

Sunta Barbara seeps. D. Straughan 
and her associates at the University

Paper presented at Symposium "Sources, 
Effects &  Sinks of Hydrocarbons in the
Marine Environment," American 
Washington, D.C., August 1976.

Univ.,

Ttble 1
C onclusions of field studies of oil’s im pact on m arine life

NATURAL OIL SEEPS, SANTA BARBARA:

All o rgan ism s are p resent that would be expected to be in that environment if  o il 
se ep age  were not there .

Exposure to the natural oil seepage  h a s no e ffect on e ith er the growth rate  or re ­
productiv ity of the resident o rgan ism s.

No abnormal grow ths in o rgan ism s were observab le e ither by externa l exam ination 
or by d issec tio n .

There is  no evidence of b ioaccum ulation (in crease  in concentration) of hydrocarbons 
by tran sfe r  up the food chain.

TAR BALLS, BERMUDA:’

there  i s  no m easurab le e ttcc t ol tar in fiux on the cumber of o rgan ism s of any sp ec ie s 
at ony locality .

All sp e c ie s  identified  a s  native to Bermuda sho res prior to the tar-ba ll influx s t i l l  
rem ain .

Exposure to the tar influx h a s no e ffec t upon the  reproductiv ity of the o rgan ism s. 
S ize  of o rgan ism s i s  not affec ted  by the exposure to tar in flux.

LAKE MARACAIBO, VENEZUELA:

Desp ite s ign if ic an t d isch arge s of oil into Lake Maracaibo from production of oil and 
from natura l se ep s, both Lboratory and lie ld  data show that the presence ot o il has 
caused  no d iscern ib le  damage to the focal ecosystem .

Although low concentrations of oil e x ist in the lake w ater, there is  no evidence ol 
a buildup of hydrocarbons in se lec ted  com m ercial sp e c ie s of f ish  or shrimp.

Although f ish e r ie s data are lim ited , no evidence e x is t s  that su g g e st s  th is  important 
renewable resource h a s yet been d im inished.

However, d ischarge o l nonpetroleum w a ste s , troth dom estic and indu str ia l, are ap ­
proaching such le ve ls a s  to impair w ater quality . The b io log ica l resources o l the lake may 
dec line  in future years.

TIMBALIER BAY, GULF OF MEXICO:”  ”  14

Seasona l changes, e sp ec ia lly  In tem perature and sa lin ity , have a fa r more s i g ­
n ificant e ffe c t on sp e c ie s d iversity  of marine life  and on the population o l a  g iven  sp ec ie s 
than does the presence of low level concen trr lion s of oil.

Even the e ffe c ts of other le s s  important natural phenomena, such  a s  floods, up 
w e llin g s , and turbidity, a f 'e c t  the ecosystem  markedly. Their in flu ence s com pletely ob­
lite ra te  whatever e ffect, if any. re su lts  from exposure to oil.

No known b io log ical hazard could be related  to <y compound or m aterial used in 
d r illin g  and production.

T imbalier Bay has not undergone sign if ic an t eco logical change. Every indication of 
good eco log ica l health  i s  present.

Evidently, the p latfo rm s have increased  the total quantity o f marino life  These stru c ­
tu re s provide su r fa c e s where plnnktnnic larvae o l o rgan ism s su ch  a s  b a rnac le s, m u sse ls , 
se a  anem ones, and o thers lorm s of se s s i le  marino life  may se t t le  and nourish  lo  become 
h ighly productive, complex com m unities.

OFFSHORE PLATFORMS, SANTA BARBARA CHANNEL:'*

A h igh ly  complex community h a s developed under each platform . Communities on 
c ltner the so ft or hard bottom control a re a s are far le s s  complex and far lo s s  abundant.

The p e lag ic  fish  population inhab iting the area under the p la tfo rm s i s  e stim ated  to 
be 2 0 ,0 0 0 -3 0 ,0 0 0  per platform .

P o sit iv e ly  identified  ore at le a st 5 0  sp e c ie s of f ish , 1 1 0  sp e c ie s ot invertebrates 
liv in g  on or near the stru ctu re s, and 77 sp e c ie s of worms in hab itin g  the nearby sed im ents.

All se a  life  appears to be oxlremely healthy. M usse ls 8 -1 0  In. in length are numerous; 
larger ones have been observed.

Every av a ilab le  underwater su rface  o l the p la llo rm s i s  heavily  encrusted  w ith m us­
s e ls ,  b arnac le s, aggregate  anemones, or other types of s e s s i le  sea  life .

D rill cu tt in g s were deposited at the b ase  of the platform . Be ing ste r ile , they did not 

support m arine life  for 2  to 3  years afte r the p latfo rm s were constructed. Today

th is  p ile  Is  covered by a depth ot 37  in. ot sh e lls  and now supports a teem ing community 
of so a sta r s , anem ones, nudltiranchos, and uthor bonthic o rgan ism s.
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of Southern California recently con­
cluded a 3-year study concerning the 
sublethal effects of natural chronic 
exposure of oil to marine life. Her lab­
oratory was the marine waters at 
Coal Oil Point near Santa Barbara 
where natural oil seeps have been

known to exist for centuries. The nat­
ura l seepage there is 5 0 -1 0 0  b/d .8

Extensive control data were ob­
tained from  studies conducted at 
Plsmo Reach (north of Santa Bar­
bara ), Gull Island (near Santa Bar­
bara ), and Santa Catalina Island
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(near L os Angeles).
Ta i baUs, Bermuda. A relatively re­

cent phenomenon is the influx o f ta r 
balls wishing ashore along the Ber­
muda coastline.7 8 The Bermuda Bio­
logical Station fo r Research has just 
concluded a 2 -year study io determine 
whether the influx o f ta r balls was 
having any effect upon the local inter­
tidal life .

Control data were obtained by 
studying beaches that were slightly 
impacted. Also used were the exten­
sive base-i'ine data developed by an­
nual studies extending back to the 
1890’s.

These results provide an insight into 
the potential threat of offshore spills 
washing ashore to intertidal life. This 
is especially valid fo r spills, if they 
should occur, from platforms in areas 
50 o r more miles offshore in outer- 
continental shelf waters.

Such potential r reduction areas ex­
ist along the Atlantic Coast. The 
weathered oil that would wash ashore 
would be sim ilar in composition and 
properties to the ta r balls appearing 
on the Bermuda beaches.

Lake Maracaibo. A 3-year study 
was completed in 1974 by Battelle- 
Northwest Laboratories (Richland, 
Wnsh.) on the impact of offshore pro­
duction in Lake Maracaibo, Venezuela. 
Approximately 6,500 wells have been 
drilled in this lake over n period 
spanning 4 decades.

Sites in those sections o f the lake 
where oil production does not occur 
were also studied to obtain control 
data.

T imbalier Bay. The Gulf Universi­
ties Research Consortium (GURC ) 
studied the Impact o f offshore d rill­
ing and production of oil on the estua- 
rlne and murine environment in the 
coastal waters of I,ouisiana, soe- 
c lfica lly , In Timbalier Bay.

The study involved 23 principal sci­
entists from the 20 Gulf Coast univer­
sities that comprise GURC. Con­
ducted over a period of 2 years, 1972- 
74, and at n cost of $1.5 million, this 
study is undoubtedly the most com­
prehensive study concerning the ef­
fects of chronic exposure of oil to 
marine life ever attempted

Timbalier Bay contains about 400 
oil and gas wells. The first well was 
drilled in 1937. Several stations within 
this area were studied. Stations were 
also studied in adjoining areas, where 
there never had been oil drilling or 
production, to obtain control data.

126

Santa Barbara Channel. P latform s 
Hilda an i Hazel were constructed in 
the Santa Barbara Channel in 1959 and 
1960. During their construction, a sur­
vey reveai ed that the surfaces of these 
structures quickly became encrusted 
and a complex marine community in­
cluding ser sile, benthic, and pelagic 
forms developed15

A year’s survey was initiated eariy 
in 1975 to assess the extent and com­
plexity of th i marine community un­
der the two p'atforms. This study was 
conducted by the Southern California 
Coastal Wa'e; Research Pro ject un­
der the direction o f the Scripps Insti­
tution of Oceanography near San 
Diego.

The m ajor observations resulting 
from this survey are also included in 
Table 1.
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Urethane doughnuts used to 
protect offshore platform
TWO HUNDRED huge bright-orange 
doughnut-shaped protectors, made of 
Impact-absorbent urethane are being 
used to absorb shocks from  open-sen 
docking of tugs, barges and work- 
boats on a new offshore platform .

They are made fo r Oreco Inc., La­
fayette, La., by Goodyear. The 142- 
lb toroids form n tough 6 -in.-thick 
laye r around the steel-platform pilings. 
Goodyear says that urethane is ideal 
fo r fendering material as it converts 
impact energy into heat which grad­
ually dissipates.

Urethane is also unaffected by salt­
water corrosion and can be molded 
with integral color fo r high visibility.

The devices, called Bargegard pro­
tectors, are installed on the recently

placed P e n n z o i l p latform  which 
stands in 180 ft of water, 125 miles 
southeast of Galveston, Tex. The 
toroidal protectors measure 9 in. high 
and have a 31-in. diameter. Twenty 
of them nre slipped over each o f the 
p latform ’s 10 fender pilings. The pil­
ings are mounted so they can deflect 
and rotate in the horizontal plane for 
added shock nbsorbency.

The plntform was assembled in two 
large pieces in the J, Ray McDermott 
fabrication facilities nt Morgan City, 
La., then towed to the drilling site 
in the High Island area. The 1,200-ton 
platform jacket stands on the sea 
bottom with only 12 ft showing above 
water. A 1,120-ton work deck is 
mounted atop the jacket. e n
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IN T H E  L E G I S L A T U R E  O F  T H E  S T A T E  O F  A L A S K A

T E N T H  L E G I S L A T U R E  - F I R S T  S E S S I O N

A  B I L L

Fo r  an Act e n t i t l e d :  " A n  A c t  r e l a t i n g  to c i v i l  p e n a l t i e s  for d i s c h a r g e s  o f

o i l . "

BE IT E N A C T E D  B Y  T H E  L E G I S L A T U R E  O F  T H E  S T A T E  O F  ALASKA:

*  S e c c i o n  1. A S  4 6 . 0 3  is a m e n d e d  b y  a d d i n g  a n e w  s e c t i o n  to r e a d :

Sec. 4 6 . 0 3 . 7 5 8 .  C I V I L  P E N A L T I E S  F O R  D I S C H A R G E S  O F  OIL. (a) T h e

l e g i s l a t u r e  f i nd s  that  t h e  d i s c h a r g e  of o i l  c a u s e s  s i g n i f i c a n t  h a r m  to

the e c o n o m y  a n d  e n v i r o n m e n t  o f  the s t a t e  w h i c h  is o f t e n  d i f f i c u l t  to

, d e t e c t  a n d  i n c a p a b l e  o f  q u a n t i f i c a t i o n ,  a n d  that, in o r d e r  to p r o t e c t  

o
the p u b l i c  w e l f a r e  a n d  i n s u r e  a d e q u a t e  r e c o u r s e  for the d i s c h a r g e  o f  

oil, a n d  to p r o v i d e  an i n c e n t i v e  for the s afe p r o d u c t i o n ,  h a n d l i n g  a n d  

t r a n s p o r t i n g  o f  oil, it is n e c e s s a r y  to e s t a b l i s h  a r e g u l a t o r y  m e c h a n i s m  

w h i c h  r e c o g n i z e s  a n d  m e e t s  the r e a l i t i e s  o f  oil p o l l u t i o n .

(b) No l a t e r  t h a n  J a n u a r y  1, 1978, the d e p a r t m e n t  s h a l l  adopt,|
I

a n d  m a y  p e r i o d i c a l l y  r e vi s e ,  r e g u l a t i o n s  e s t a b l i s h i n g  a s c h e d u l e  of 

f i x e d  p e n a l t i e s  for d i s c h a r g e s  of o i l  o f  (apt J i e s s  than^'^^lofl m o r e  

than $50 pe r  g a l l o n  o f  o i l  d i s c h a r g e d .  T h e  s c h e d u l e  s h a l l  v a r y  

a c c o r d i n g  to t h e  t o x i c i t y ,  d e g r a d a b i l i t y  a n d  d i s p e r s a l  c h a r a c t e r i s t i c s  

of the oil. T h e  s c h e d u l e  shall v a r y  a c c o r d i n g  to the s e n s i t i v i t y  o f  

the r e c e i v i n g  e n v i r o n m e n t .  V a r i a t i o n s  u n d e r  this s u b s e c t i o n  m a y  be by 

c a t e g o r y  o f  r e c e i v i n g  e n v i r o n m e n t s ,  s p e c i f i c  r e c e i v i n g  e n v i r o n m e n t s ,  

o r  both.

(c) U p o n  the e f f e c t i v e  d a t e  o f  r e g u l a t i o n s  a d o p t e d  u n d e r  (b) o f

this s e c tion, if a d i s c h a r g e  o f  o i l  n o t  p e r m i t t e d  u n d e r  a p p l i c a b l e

state a n d  f e d e r a l  l a w  o c c u r s  w i t h i n  the t e r r i t o r i a l  j u r i s d i c t i o n  o f

-1- HB  137



th e  state, or i n t o  o r  u p o n  t h e  a d j a c e n t  o u t e r  c o n t i n e n t a l  s h e l f  o f  th e  

s tate, t h e  f o l l o w i n g  p e r s o n s ,  in a d d i t i o n  to the p e r s o n  c a u s i n g  o r  

p e r m i t t i n g  the d i s c h a r g e ,  are j o i n t l y  a n d  s e v e r a l l y  l i a b l e  to the 

state, in a c i v i l  action, for the full a m o u n t  o f  p e n a l t i e s  e s t a b l i s h e d  

i n  the r e g u l a t i o n s :

(1) if the d i s c h a r g e  o c c u r s  f r o m  a n y  c o m m e r c i a l  o r  i n d u s t r i a l

f a c i l i t y  o t h e r  t h a n  a v e s s e l  o r  o f f s h o r e  pl a t f o r m ,  the owner, l e s s e e

(or p e r m i t t e e ) ,  a n d  o p e r a t o r  o f  the fac i l i t y;

(2) if the d i s c h a r g e  o c c u r s  f r o m  a v e s s e l :

(A) th e  o w n e r  a n d  the o p e r a t o r  o f  t h e  v e s s e l ;  a n d

(B) the b a i l o r  o f  the o i l  d i s c h a r g e d ,  if t h e  b a i l m e n t  

o c c u r r e d  w i t h i n  the t e r r i t o r i a l  j u r i s d i c t i o n  o f  th e  state; a n d

(3) if the d i s c h a r g e  o c c u r s  f r o m  an  o f f s h o r e  p l a t f o r m ,  the

l e s s e e  (or p e r m i t t e e )  o f  the t r ac t  or a c r e a g e  u p o n  w h i c h  t h e  p l a t f o r m

is s i t ua t e d ,  a n d  the o p e r a t o r  o f  the pla t f o r m .

(d) The e n t i r e  p e n a l t y  s p e c i f i e d  in the r e g u l a t i o n s  s h a l l  be 

imposed, a n d  n o  p o r t i o n  o f  the p e n a l t y  for w h i c h  a p e r s o n  is l i a b l e  

u n d e r  this s e c t i o n  m a y  be s u s p e n d e d  o r  def e r r e d .

C ,
(e) 'A person otherwise liable for penalties under O O  of this 

section is not liable if he demonstrates, by a preponderance of the 

evidence, that the discharge occu r r e d  solely as a result of:

o f  oil, u n l e s s  the t h i r d  p e r s o n  is a p e r s o n  w i t h  w h o m  the p e r s o n  

c h a r g e d  is m a d e  j o i n t l y  a n d  s e v e r a l l y  l i a b l e  u n d e r  (e)(1) - (3) o f  

t his section;

(3) a n e g l i g e n t  o r  i n t e n t i o n a l  act o f  the S t a t e  o f  A l a s k a  

or the U n i t e d  States; or

(4) an act o f  war.

—  (1) a n  act o f  God;

/• (2) an act o f  a t h i r d  p e r s o n  w i t h  i n t e n t  to c a u s e  a d i s c h a r g e

HB 137 - 2 -



-  /  £> e  t c  t> &

(f) N o t w i t h s t a n d i n g  s e c *  875 of this c h a p te r ,  a p e r s o n  l i a b l e  

u n d e r  thi s  s e c t i o n  is n o t  a l s o  liable for the d i s c h a r g e  o f  o il  u n d e r  

sec.- 760(a) o f  t h i s  c h a p t e r .

(g) I f  t h e  a p p l i c a t i o n  o f  this s e c t i o n  to d i s c h a r g e s  o f  oi l

s o l e l y  int o  a n d  u p o n  t h e  a d j a c e n t  o u t e r  c o n t i n e n t a l  s h e l f  o f  the s t a t e

is h e l d  i n v a l i d ,  t h e  a p p l i c a t i o n  o f  t h i s  s e c t i o n  to d i s c h a r g e s  o f  oil
'puB/ic

i nt o  a n d  u p o n  t h e  w a t e r  o r  l a n d  w i t h i n  the t e r r i t o r i a l  j u r i s d i c t i o n  of 

the s t a t e  is n o t  a f f e c t e d  b y  t h a t  h oL d i n g .  Thi s  s e v e r a b i l i t y  p r o v i s i o n  

is i n t e n d e d  to c l a r i f y ,  a n d  n o t  l i m i t  the s e v e r a b i l i t y  p r o v i s i o n  o f  AS

As u s e d  in thi s  s e c t i o n:

(1) " a d j a c e n t  o u t e r  c o n t i n e n t a l  s h e l f "  m e a n s  that p o r t i o n  of 

t h e  o u t e r  c o n t i n e n t a l  s h e l f  w h i c h  w o u l d  be w i t h i n  t h e  t e r r i t o r i a l  

j u r i s d i c t i o n  o f  the s t a t e  if its b o u n d a r i e s  w e r e  e x t e n d e d  s e a w a r d  to 

t h e  o u t e r  m a r g i n  o f  the o u t e r  c o n t i n e n t a l  shelf;

, / (2) " d i s c h a r g e  o f  o i l "  m e a n s  the e n t r y  o f  o i l  i n t o  or  u p o n
f,*)  /?7 -  OcLt-ftcm  -

t h e  w a t e r  o r  l a n d  o f  t h e  state, r e g a r d l e s s  o f  c a u s a t i o n ;

(3) " o f f s h o r e  p l a t f o r m "  m e a n s  an o f f s h o r e  s t r uc t u r e ,  w h e t h e r  

f l o a t i n g  o r  t e m p o r a r i l y  o r  p e r m a n e n t l y  s e c u r e d  to t h e  f l o o r  o f  the 

o c e a n  o r  o t h e r  w a t e r  body, w h i c h  is u s e d  p r i m a r i l y  for the e x p l o r a t i o n  

fo r  o r  p r o d u c t i o n  o f  o i l  or n a t u r a l  g a s ;
• *

(4) " o i l "  m e a n s  p e t r o l e u m ,  c r u d e  oil, a n d  a n y  s u b s t a n c e

r e f i n e d  f r o m  p e t r o l e u m  o r  c r u d e  oil;

(5) " o p e r a t o r "  m e a n s  the p e r s o n  who, t h r o u g h  c o n t r a c t , 

lease, s u b l e a s e  o r  o t h e r w i s e ,  e x e r t s  g e n e r a l  s u p e r v i s i o n  a n d  c o n t r o l  

o f  a c t i v i t i e s  at th e  f a c i l i t y ;  t h e  t e r m  i n c l u d e s,  by w a y  o f  e x a m p l e  

a n d  n o t  l i m i t a t i o n ,  p r i m e  or g e n e r a l  c o n t r a c t o r s ,  the m a s t e r  of a 

v e s s e l  (and h i s  e m p l o y e r ) ,  o r  a n y  o t h e r  p e r s o n  who, t h r o u g h  h i m self, 

h i s  a g e n t s ,  or c o n t r a c t o r s ,  u n d e r t a k e s  the g e n e r a l  f u n c t i o n i n g  o f  the

"3* HB 137
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facility; and

(6) "vessel" means any form or m a n n e r  of watercraft, whether  

or not capable of self-propulsion, except offshore platforms.

* Sec 2. AS 46.03.900 is amended ^  adding a n e w  subsection to read:

(23) "facility" means any offshore or onshore structure, 

improvement, vessel, vehicle, land, enterprise, or endeavor.

. c £ -
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House Bill 137 An Act relating to civil penalties for
discharges of oil."

Alaska currently imposes unlimited strict liability for Damages 

*AS 46.03

PROBLEM with this , is receiving caipensation for "Damages" will be 
Burden of proff

i.e. The plaintiff must pro*-® actual loss
precise economic value of loss 
causation

With oil spills it is impossible to determine the acutal loss/economic 
value oil spill damage has on the environment. Cases under this law 
have languished in cts for years, arguing- negotiatin $ liability

•I
Destruction of Food sources of higher organisms with -’-obable cause of 
them leaving polluted areas entirely.

Direct Kill.

InabilitlAl of state to put a dollar figure on loss and harm of oil 
spill. 1

AS 46.03
Provides an assement of not less than 500. nor mor than 100,000 
based on toxicity and rcvinb environment. Although damage mayle more 
than 100,000 in a given spillage they can only recover the upper 
limit of 1 0 0,0 0 0.

IE 137 amending AS 46.03 is titled An Act relating to Civil Penalties 
it is designed to constitute a mean ingful stimulus to ccmply with lav.s 
which they enforce instead , As: 46.03 which had a visible Maximum 
potential fin^ of 100,000 vhich fails to even register in the exist benefit 
analysis of •11 handling operations in both intent and nature HB is 
remedial and regulatory rather than punitive (ie. fines alone)

HB 137 allows for the legisl ature to establish amount of penalty and c 

criteria for its application with an administrative agency establishing 
the dollars per gallon schedule by the ranking of releative toxicity of 
various types of oil. (the technical application of the bill)

The total limit amount of liability depends upon the total amt. of 
oil spilled.. Amended to 0 - 5 0  per gallon depending on toxicity, type 
of oil and sensitivity of receiving environment. Qriginial 5 - 5 0  per gal.

The bill establishes vicarious liability.



To extend liabilty for the penalty to certain persons who are in a 
posiition to control the integrity of operations fran which the dschg 
occured.

* Those who induce and profit from oil handling activities, and who 
in fact have the ability to control the integrity of those activites, 
Duty to see that s those operations are conducted in as safe as possible 
a itanner.
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EFFECTS OF O IL ON M AR INE ECOSYSTEMS:

A REV IEW  FOR ADM IN ISTRATORS AND PO LICY  M AKERS

D a l e  It .  K v a s s '  a n i i  S t a n l e y  D . R i c e 1

A BSTRA CT
A  brew J election of recent lilcr.iluie on the elfeclc of oil on ccuvystcms is reviewed. The focus is on

studies on crude oil. imd the results ure discussed with the purpose of providing a summary egfindings thnt 
will be :i useful reference for administrators and policy makers insolved in decisions concerning petroleum 

developments and related activities. The characteristics of crude oil and factors modifying its impact on the 

marine environment are discussed. Most research on the tosicity of oil has dealt with acute effects and data 

on long-term impacts at the community level are inconclusive. It is concluded that chronic low-level 

pollution is potentially more damaging to ecosystems than isolated catastrophic spills. Decision makers are 

forced to rely on interpretative judgments rather than conclusive data.

Much o f the m ate ria l in th is repo rt was gathered 
as background m ate ria l fo r use in p reparing the 
m arine section o f the fina l env ironm enta l impact 
statem ent on the proposed trans-A laska  pipeline 
system  (U .S . Departm ent o f the In te rio r , 1972). 
Some o f the statem ents a re  essen tia lly  unchanged 
from  the way they were presented in the appendix 
to vo lum e IV  o f  the impact statement. The impact 
statem ent made it c lea r tha t not enough data a re  
ava ilab le  to ana lyze conc lusive ly a l l o f the poten­
t ia l env ironm en ta l impacts o f operation o f the 
p ipe line m arine te rm ina l fac ilities a t P o rt Vnldez,. 
A la ska , and the transsh ipm ent o f crude o il by 
tanke rs  to west const ports. A conclusion that can 
be drawn, however, and a message o f the impact 
statem ent, is tha t o il poses a sicn iftcaaLhazaicLto 
inn rine ecosystems, and a i:ood dea l o f inlansivm 
r esearch is necessa ry  i f  these haznrds_jp:ej.a.l>q 
quantified and fu lly  understood.

T e s e iirc iro n  o il po llu tion  published since the 
impact statement on the pipeline was issued e- 
vea ls tha t scant progress hits been made, particu ­
la r ly  with regard to the effects o f chronic low -level 
o il po llu tion . C u rren t and projected demands fo r 
energy in the United S tates are prompting accel­
e ra ted  deve lopm ent o f  o ffsh o re  pe tro leum  re ­
serves, expanded o il tan ke r tra ffic , and proposals 
fo r construction o f deepwuter port fac ilities to 
hand le  the increasing number o f  supertankers. 
These developments w ill not w ait fo r conclusive

'Alaska Region, Naliun.il Marine Fisheries Service, N O A A .  
Juneau, A K  99801,

’Alike Hay Fisheries l aboratory. National Marine Fisheries 
Service, N O A A .  Alike Hay, A K  99821.I

answers to questions on o il p o llu tion . Recognizing 
th is , we feel it  is im portan t th a t pub lic adm in is­
tra to rs  and policy m akers be made aw are o f  the 
in ferences and trends ev iden t in the  research 
findings to date. These find ings present a persua­
sive case that decisions regard ing  the hand ling  o f 
crude o il and petro leum  products shou ld be con­
servative and in fa vo r o f p rotecting the natu ra l 
environm ent. W h ile  th is repo rt is by no means a 
complete review o f the lite ra tu re , it is su ffic ient to 
i llu s tra te  the poten tia l danger o f o il po llu tion  to 
m arin e ecosystems and p rovide some guidance fo r 
policy decisions.

H is to ry  is re p le te  w ith  exam p le s  o f m an ’s 
scientific and techno log ica l advances ca rry ing  
him  in to  s ituations he did not fu lly  comprehend 
and w ith consequences he could not eva luate . 
Hello (1 970 ) noted tha t "o u r a b ility  to change this 
world is going to increase fa s te r than  c u ra b i li ty  to 
predict what th a t change is going to he." He con­
cludes that o u r m anagement procedures ina' c rec­
ognize the degree o f ignorance we have about this 
world in which we live.

P o llu tion  o f the ocean by o il is a w orldw ide prob­
lem  o f grow ing concern to m any nations. Sp ills  
lik e  the Turrcy Canyon, t lioA rrow , th eSnn ta  B a r­
bara Channe l blowout, and o th e r spectacu lar in ­
cidents have helped s tim u la te  in te rn a tiona l o r ­
gan izations o f governm ents and industry  to react 
to the prob lem . Viewed p ragm atica lly , in te rn a ­
tiona l response has been a t least as adequate as 
domestic program s. P red ic ting  the impact o f an oil 
sp ill on the environm ent requ ires an understand­
ing o f the complex in teractions invo lved . W hat



uppears to be un iv e rsa lly  lack ing is the ditficuit 
resen'ch leading to an understanding of'chronic 
und sub le tha l effects o f  o il at the biological com­
m unity leve l. The fo llow ing discussion outlines 
these complexities and points out how they make 
most gene ra lizations in v a lid and the ex trauoki- 
tion o f  most data

DESCRIPTION OF OIL

C rude o il is a complex m ix tu re  o f m any d iffe ren t 
specific hydrocarbons and a v a rie ty  o f compounds 
conta in ing s u lfu r , oxygen, n itrogen , and some 
trace meta ls . H ydrocarbons m ake up the b u lk  o f 
rrude o il and can rough ly  be placed into one o f 
th ree classes: para ffin ic , naphthenic, and a rom at­
ic. F rom  one a rea  to another, crude o ils  v a ry  in 
th e ir composition and in density , v o la ti lity , and 
so lu b ility . T h e ir re la tiv e  toxicity w ill v a ry  (O tt- 
way, 1971) but is rough ly  p roportiona l to th e ir 
a rom atic  content.

P a ra f f in ic  (o r  a lip h a t ic ) h yd ro ca rb on s  a re  
s tra ig h t o r branched carbon chains and are sa tu ­
rated (thus no carbon-carbon double bonds) with 
hydrogen o r o the r groups. These hydrocarbons a re  
the le a s t to x ic , a lth o u g h  they m ay have an 
anesthetic o r narcotic effect i f  concentrat:ons a re  
g reat enough.

Naphthenic compounds (cyc lopara fiins) contain 
a t le a s t one ring  s tructu re  th a t is satu rated . W ith  
th is base, more rings o r chains may he attached to 
fo rm  a va rie ty  o f complex molecules.

A rom atic hydrocarbons a lso  contain a ringed 
structu re , hut the ring  is unsatu rn ted w ith hy­
drogen and contains carbon-carbon double bonds 
(benzene ring ). The sim p lest a rom atic is benzene, 
which is very toxic and re la tiv e ly  water so lub le  in 
comparison to most hydrocarbons found in crude 
o il. Benzene and o the r low -boiling nromatics are 
the most toxic petro leum  fractions. H igh-boiling 
nrom atics act as s low er poisons than  low -boiling 
nrom atics, hut they a re  equa lly  severe in the ir 
effect. In  add ition , some a re  known to induce 
cancer; 3 ,4-benzpyrene, 1 ,2 -benzantliracene, and 
some a lky lbenznnth racenes have been iso lated 
from  crude o il, and th e ir carcinogenic effects on 
a n im a ls  and m an h ave  been d em on s t ra te d  
(B lum e r, 1970 ).1

•Illumer, M  1970. Scientific nsprcU of the oil opill problem. 
I’reHenled »t N A T O  Conferenco, llm.vu-ls, S Nov. 1970, 21 p., 
Woods Hole OccnMO#r. Intl. Woodu Hole. Muse.

O iefin ic hydrocarbons (p a ra ffin ilk e  but unsatu­
rated and contain ing reactive carbon-carbon dou­
ble bonds) a re  not g en e ra lly  found in crude oils but 
a re  p len tifu l i iu e r ta in  gasolines unit o ther refuted 
products. The fate o f  o le fin s in the m arine envt 
ronment is poorly understood, but th is class o f 
compounds may be q u ile  reactive under certain 
conditions and may combine read ily  with hy­
drogen, oxygen, c lilo rin e , su lfu r , and o ther e le ­
ments to produce toxic substances. Once incorpo­
rated into organism s, o le fins may rem ain  intact 
fo r su rp ris ing ly  long tim es (B lum e r, 1967 ). The 
fu ll ranee o f oiefinic hydrocarbons probab ly in ter­
feres with the reception o f  chem ical messengers.^ 
o r odors, in the sea by certa in  m arine organism** -  
(B lum e r, 1970, see footnote 3).

W hen crude o il is processed ("cracked” ), olefins 
and o the r compounds fo r  gasoline and fue l o ils 
may be formed o r separated . Fue l o ils , commonly 
involved in sp ills , a re  ra ted  f<"om 1 to 6 . Those 
rated 1 a re  the ligh test, most vo la tile , and most 
tcxic and have the greatest arom atic concentra­
tions; those rated 6  a re  the least v o la tile , least 
so lub le , and least toxic and a re  asphaltic (ta r lik e ).

Hydrocarbons are not fore ign to the m arine en­
vironm ent; norm al para ffin s a re  synthesized by 
most, i f  not a ll, liv ing  organism s. B lum er, Guil- 
la rd , and Chase (1971 ) characterized the na tu ra l 
hydrocarbon content o f 2 2  species o f phytop lank­
ton and cited lite ra tu re  fo r zoop lankton. There are 
certa in  characteristic differences, however, be­
tween hydrocarbons na tive  to organism s and the 
hydrocarbons in petro leum , p a rticu la rly  in the re l­
a tive d istribu tion o f the various hydrocarbons. 
C rude o ils  and certain petro leum  products are 
complex m ixtu res tha t contain molecules o f d if­
fe ren t sizes in ratios not found i n any one speciesof 
organ ism . C erta in  specific para ffin s, and some 
naphthenic and a rom atic compounds, a re  ra re ly  
found in organ ism s not exposed to o il po llu tion . 
These characteristic differences have been the 
basis fo r severa l scientific papers (B lum e r, Souza, 
and Suss, 1970; E h rh a rd t, 1972; C la rk  and F in ley,
1973; and others).

FACTORS INF! UENCINC 
T IIE  IMPACT OF OIL

The impact o f o il on the m arine environment is 
governed by severa l factors— physical, chem ical, 
and b io logical— in addition to the inherent com­
p lex ity o f crude oil and refined products. The be­
hav io r, effects, and fate o f  an oil sp ill involve a ll o f
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these factors; anti because they nre interdepen- 
clcnt, the re lia b i lity o f ou r predictions concerning 
the impact ol'a sp ill is lim ited hv ou r kpow lrd-re o f 
t fie 'least Uialta^laml. vaciahUv- 

S ln iiig lin n  I 1972) noted pu r genera l in ab ility  to 
pfeiiii I I In* environm enta l inipact. o l'a  s p iH ht^ 
i n nne ««l I he c om p le x ity  oI the  m a t te r , and 
id e n t i f i e d  severa l factors that, govern biological 
damage caused by a sp ill: 1 ) type o f  oil sp illed , 2 ) 
dose o f o i l, 3 ) physiography o f the area o f the sp ill, 
4 ) w eather conditions a t the time o f the sp ill, 5 ) 
biota o f the area , 6 ) season o f the sp ill, 7 ) previous 
exposure o f the a rea to o il, 8 ) exposure to other 
p o llu tan ts , and 9 ) treatm ent o f the sp ill. S eve ra l o f 
these factors a re  touched upon below.

Natural Physical Processes 
Affecting Oil in the Water Column

Once o il is fip illed , it is dissipated by evapora­
tion , d isso lu tion , and m ix ing o r d ilu tion  in the 
w ater column. The n a tu ra l processes a re  speeded 
hy wJmLaction and by waves and cu rre nts that 
increase sp read jn j^u iid .vertic il 1 inixiTTg. Various 
fiacCTbns respond d iffe ren tly  to tK e se  processes, 
and the weathered residue behaves d iffe ren tly  
than the m ate ria l o rig in a lly  sp illed . A contam i­
nated buy may be flushed by freshets, tida l action, 
o r longshore currents. Some oil s inks d irec tly  to 
the bottom , especia lly in fresh w ater, where some 
o il fractions have densities approaching that o f 
fresh w ate r, and in w ater w ith high sed im -n t 
loads. C e rta in  Tractions may undergo autoxida- 
lion .

Conover (1 9 7 1 ) reported tha t sedimentation o f 
lecal-bound oil tha t had been ingested by z.oo- 
p lnnkton may have accounted for up to 2 0 % o f the 
s p i lle d  o i l e n te r in g  th e  w a te r co lum n  a t 
Chedabucto Day, Nova Scotia. O il can a lso  be re ­
moved from  the w ate r co lum n hy abso rp tion  
w ith in organ ism s and accumulation w ith in the 
foot! chain. Suspended sediments carried by ru n o ff 
from  a m a jo r flood entered the San ta B arbara 
Channe l a rea  im m ediate ly before and a fte r the 
well b lowout (K o lp ack , 1971). Ko lpack noted that 
adsorption o f ail on the flocculated suspended pa r­
tic les fo llowed by decomposition was n m ajor fac­
to r in ca rry ing  much o f the o il to the sen floor. 
K inney et nl. (1 9 7 0 ) reported , however, that in 
Cook In le t , A laska , g lac ia l s ilt from  the in le t had 
no apparent effect on the emulsion p roperties o r

the s ink ing  o f the type o f  crude o il found in that 
area .

F o rres te r (1 971 ) noted the extensive d istribu ­
tion o f o il partic les s tirred  in to the w ater by wave 
action a fte r a bunker C o il sp ill in Chedabucto 
Bay. O il partic les were found to a depth o f  SO m 
inside the bay and to depths o f 45 m at a distance cT 
65 km outside the bay. N ear-su rface d istribu tion 
o f  partic les extended 250  km  southwest a long 
Nova Scotia in a band extending up to 25 km 
o ffsho re . B e rridge , Thew , and L o ris to n -C la rk  
(19G9) indicated that the s tab iliza tion  o f em u l­
sions lik e  those observed a t Chedabucto Bay and 
e lsewhere was caused by complex chem ical com­
ponents in  the nonvo la tile  residues and not by 
b ac te ria l a c tiv ity , m a rin e  o rg an ism s, o r su s­
pended solid m atter.
•

Environmental Differences

The fa te  and effects o f o il sp illed  in the marine 
environm ent a re  d ifficu lt lo  genera lize because 
seve ra l types o f environm ents mav be invo lved. 
Some extrem e comparisons are tropics versus arc­
tic. open ocean versus estuaries , and the d iffe r­
ences between the in te rtu laH ihd  r.uhl.ida l zones.

W ith in  these environm ents are severa l diverse 
physica l conditions such as tem peratu re , sa lin ity , 
oxygen, anti nu trien t concei)traTTmTs"Tl^rwr1 ft 
b iological di'ierences such as species composifion, 
d ivers ity and ilcnm ly . a i  u jj.um im m TPrrru -I:ibntrc" 
ratjr^ lb e  prediction or  assessment o f  pollu tion 
effects on the basis ofobverkiH-icins-extrauulatecl
from  ohe environm ent to ano ther is seldom sup­
port cd~!7v adi-f|ii r>t <• d n In  tinfm -1 1n m  1 p l y , however, 
few data on po llu tion effects ex ist fo r most areas 
and species, which has led to the use o f  in fo rm a­
tion from  areas that may he d issim ila r in critical 
respects

There  nre argum ents as to which environm ent 
is the most stab le and capable o f w ithstanding 
attacks hy additional po llu tion  stresses. Copeland 
(1970 i, discussing the response o f ecological sys­
tem s to s tress , suggested the  p rin c ip le  th a t 
" . .  .those systems a lready subjected to energy- 
requ iring  stresses are more lik e ly  to resist the 
changes than those (such qs trop ica l systems) 
adapted to re la tiv e ly  constant environm ents ." He 
concluded that es tuarine ecosystems composed o f  
o rg an ism s  capab le  o f  w ide ad ap ta t io n s  and 
genera lizations, such as north temperate systems, 
would be re la tive ly  unaffected by the same mag­
nitude o f disturbance that would d rastica lly  a lte r

6 2 7



n trop ica l system . Odum (1970* noted, however, 
that m any estuarine species are liv ing  near the 
lim it o f th e ir to lerance range and that any a lte ra ­
tion in the environm ent, such as add itiona l stress­
es caused by low levels o f po llu tion , could exclude 
these an im a ls perm anen tly  from  the estuary.

A ll hea lth y  hu la need ecosystems a re  gene ra lly  
function ing  at o r near some critica l to lerance 
lim it. In an ecosystem w ith a va riab le  env iron ­
ment, such as a north temperate estuary , re ­
sponses to add itiona l stress m ight not a lw ays be 
the same. Fo r example, even thoueh factors s u r­
rounding an oil »>o!lution incident m tg lu  be out- 
w ard ly  s im ila r t respects to another sp ill in
n comparab le ai^ .re h h lo g ira l impacts may
djfTer. The ab ility  o f the local community to absorb 
the add itiona l stress w ill be influenced hv the 
coincidence o f seasona l v a r ia b ility  o f  n a tu ra l 
stresses tu** dTfl^renccs us
jp ,  an o rg a n '1-;™’* l' fo  n -r lp  nnii—m iin .u .n (hp r 
dynam ic fea tu res o f the ecosystem.

Biological Differences
The effects o f  o il po llu tion  on m any d iffe ren t 

organ ism s in va riou s hab ita ts may vi ry bom  no 
effect to responses o f avoidance and decreased ac- 
t iv itv , to nonn tlap ilve  resptntii'J*ur~panic and 
physiological stress. W hat K i l l s  one species'may 
have li t t le  o r no effect oir another. Affected or-

~ ■ i ,  m mpan ism s va rv  from  s ing le ce lls , to seden ta ry  
c lam s, to h igh ly  mobile predators, each o f which 
lu r s i r f t it-.ent b eh av io ra l a ifd -physio log ica l in ­
te ractions w ith the environment.

J u s t as d ifferen t species a re  affected d iffe ren tly , 
so may ind iv idua ls w ith in a species be affected 
d iffe ren tly . In pn-firn l.-ir, ilijT i-rfn t life  p lages such 
ns eggs, hatched la rvae , and new ly m o lted indi- 
v kTu ils rnav have d iffe ren t sensitiv ity  totluTsame 
le vel o f  po llu tion— M ironov (1 968 ), fo r example, 
re p o rte d  th a t p r e la r v a l s tag es  o f  b a rn a c le , 

/ B a lanu s  sp., were 100  tim es more sensitive to oil 
/  po llu tion  lim n the adu lt form . Th is contrasts with

the re la tiv e  lack o f sensitiv ity to crude o il by p ink 
sa lm on eggs and sac fry , which were 10  times 
more to le ran t tlm n o lder fry  (S tan ley  L>. Rico and 
Adam Moles, Auke Bay F isheries Labo ra to ry , N a ­
tiona l M arine F isheries Service (N M FS ), NOAA, 
Auke Bay . AK 99821 , pers. com num .).

Kcnzoni (19731 conducted a series o f experi­
ments on the tox ic ity o f severa l crude o ils and 
petro leum  products to the sperm , eggs, and lot vae 
o f  the oysters Crassnslrt'a ttngitlata and C. /linns 
and the  m usse l M ytilitx /;(ttlop rov iin i< tlis . He

found a re la t iv e ly  high degree o f to lerance by eggs 
and la rvae  but reported that the fe rtiliz ing  capac­
ity o f sperm  was m arked ly  ulTcctcu iJV Miml.u 
I'XpUMilt-V-

B io ilrg radation
^ fju a u ii la t iv e  data itesrrih ing the biodegr.ula 

tinn ot variouscouii'iTrrm tnad'ryudc-mL-rspoiially 
in arctic and subarctic arcaN fam -Luukod .

ZuB.-ll ( 1973a ) b rie fly  reviewed the cu rren t un­
derstanding o f m icrob ia l deg radation o f o il, in ­
cluding in teractions, lim itin g  factors, problems, 
and perspectives. A hearn  (1 9 7 3 ) stated that re­
search on m icrob ia l u tiliza tion  o f hydrocarbons 
fo r treatm ent o f o ily  po llu tan ts in the environ­
ment, though more in tensive in recent times, is 
s t ii1 in an e a r ly  stage o f  deve lopm ent. It  is known 
th a t m ic roo rg an ism s can deg rade much o f a 
crude o il, p a rt ic u la r ly  me less toxic p.aracnnic 
compounds. N o sing le  specie.s can degrade a l l  the 
compounds, bu t m any d iffe ren t species together 
can metabolize a la rge  num ber o f the compounds, 
i f  not a l l .  T h e  ra te  o f  m ic rob ia l deg radation , 
which is p rin c ip a lly  aerobic, decreases w ith a 
decrease in tem pe ra tu re . L a rg e  qu an tit ie s  o f 
oxygen are  needed. It has been estimated, for 
instunce, that complete oxidation o f 1 g a llon  o f 
c rude o i l w ou ld  re q u ire  a l l  o f  th e  d isso lved  
oxygen in 3 20 ,0 00  ga llon s o f  w ater. T h is  com­
parison may be un rea lis tic  because most o il is a t 
the surface o f  w ater in  contact w ith a ir  and only 
the ou te r surfaces o f  o il can he attacked a t any 
one time. I t  is reasonab le to assume, however, 
that an oxygen-deficient environm ent may well 
occur under some o il s licks and in o il-contam ­
inated sediments.

G laese r and Vance (1 9 7 1 ) studied the behavior 
o f l ’ rudhoe B ay crude oil in con tro lled  sp ills  in the 
Chukch i Sea bu t were not ab le  to isolate any m i­
croorganism s which could degrade hydrocarbons 
a t the am bient tem peratu res o f  the Arctic, a l­
though some ernu lsification o f the crude ni! was 
observed. H owever, Z oBe ll and Agosti (1 972 ) col­
lected oil-ox id iz ing bacteria nea r n a tu ra l o il seeps 
from  the A laska  N orth  S lope and observed oxida­
tion ra tes o f m ine ra l o il a t - l ° C  and above. They 
noted that the  so lid surfaces o f the ice crysta ls 
appeared to fac ilita te  bacteria l g row th , because 
the rate a t -1 °C  was substan tia l and near the 
4°C rate.

The apparent contrad iction between the studies 
is probab ly best exp lained by ZoHell's (1 973b ) con­
tinued observations w ith N orth  Slope bacteria . He
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Tound th u l the nine d iffe ren t crude o ils were not 
deg raded as ra p id ly  as pu rified  m in e ra l o il. 
G luese r and Vance’s studies were with m icroor­
ganism s from  the su rface w ater o f  the Chukchi 
where sm a ll numbers o f bacteria may have been 
p re se n t . F u r th e rm o re , th e  o b s e rv a t io n s  o f 
SI nu ighon 11 !l71 j. who noted the apparent lack o f 
biological damage by the San ta B a rba ra  blowout, 
may app ly to re . She discussed the possib ility that 
the fauna hud an unu su a lly  high tolerance fo r oil, 
p robab ly because o f adap tation  from  chronic low- 
level o il exposures from  loca l n a tu ra l seepages. 
The observations o f Z oBe ll and Agosti (1 972 ) on 
the ox idation rates o f  oil a t - 1°C may be an exam­
ple o f  s im ila r  adaptive response by the North 
Slope bacteria  collected near n a tu ra l seeps. These 
ox ida tion  ra te s  and o th e r adap tive  responses 
m ight not occur from  organ ism s that have not 
been preacclim ated o chronic low -leve l exposures 
o r o il and  inay exp la in  why G laeser and Vance 
obtained reports o f  neg lig ib le oxidation rates at 
0 °C from  m icroorganism s from  surface w ater o f 
the Chukch i Sea. Robertson ct a l. (1 973 ) esti­
mated hyd roca rbon -ox id iz ing  bacteria popu la­
tions were in  the o rd e r o f  1/ml in  Cook In le t and 
P o rt V a ldez , hut less in the A rctic Ocean. Num ­
bers decreased w ith sa lin ity  in Cook In le t and 
w ith depth in P o rt Valdez.

Z oBe ll (19G3) rep o rte r tha t o il is read ily  ad 
sorbed by c lay  and s i lt  and suggests that a lthough 
adsorption o f  o il hy so lids renders the o il more 
susceptible to nutob ia l and m icrob ia l oxidation , 
a lm ost no bacteria l decomposition occurs a fte r 
b u ria l in the bottom sediments, probab ly because 
the env ironm ent is anaerobic. B lum e r and Sass
(1 9 7 2 ) found that some parnfTinic hydrocarbons 
rem ained in bottom sediments 2 y r  a fte r the West 
Fa lm ou th  o il sp ill and arom utic hydrocarbons 
were p rom inent, which suggests that these more 
toxic compounds a rc  u tilized  hy bacteria to a 
m in im um  degree.

Oil  in S ed im en t s

The effect o f  nil itL-Scd iu jim ls js . .P itfllJ lim dgfc . 
stog iLa lthough severa l au thors have c|imntifnled 
oil concentrations and noted its persistence. Scar- 
ri.tt and Zitlco (1 972 ) observed li t t le  d im inution o f 
bunke r C o il concentration from  so ft sediments 26 
mo a fte r the wreck o f the tan ke r Arrow . The oil 
leached m axim um  concentrations in coarse sedi­
ments 1 y r  a fte r the sp ill, hut the concentrations 
reduced the rea fte r . Chem ica l deg radation can

occur but is n o rm a lly  restricted to the surface 
laye r o f  the bottom penetrated by u ltra v io le t light. 
B lum er and Sass 115)72) noted that "The preserva­
tion o f  hyd rocarbons in m arin e  sediments Tor 
geo log ica lly long tim e spans is one o f the accepted 
key facts in current thought on petro leum  form a­
tion ." However, in spite o f the stab ility  o f hy­
drocarbons in m arine sediments, there a re  charac­
teristic differences between the hydrocarbons in 
po llu ted and unpollu ted areas. T iss ie r and Oudin
(1973 ) found that hydrocarbons in polluted sedi­
ments differed from  those o f unpollu ted sediments 
by hav ing  low er percentages o f heavy compo­
nents, by not having an odd carbon dominance in 
the n -a lknnes, and by hav ing  polycyclic aromatic 
hydrocarbons w ith a lk y l chains.

O il residues were observed on sandy beaches by 
ZoBcl! (19631 and in marches and in sediments o f 
the deepest area (1 5 .3  m ) n e a r the West Fa lm outh 
sp ill by B lum er, Sass, Souza, Sanders, G rassle, 
and Hampson (1 9 7 0 ).4 About 2 wk a fte r fuel oil 
was sp illed  at Reso lute Bay, Northwest T errito ry , 
in August 1970, casual sam pling revealed that o il 
penetrated into beach m ate ria l to a depth o f about 
3 inches (7 .6  cm) (B a rb e r, 1971). O il m aybe buried 
and stay intact fo r a considerable tim e, even at the 
h ig h e r tem p e ra tu re  o f  th e  C a li fo rn ia  coast 
(Z oBe ll, 1963). D u rin g  labo ra to ry  experiments, 
Johnston (1 970 ) determ ined o il decay ra tes in 
sand columns contam inated with various concen­
tra tion s o f o il. Ten percent o f the oil was oxidized 
over a period o f severa l months; the rem ain ing 
9 O'/C decayed much slower.

The West Fa lm ou th  sp ill provided a unique op­
portun ity fo r a study o f  the immediate and long­
term  effects o f an o il sp ill on an a rea where the 
p rev iously  existing env ironm enta l base was well 
known iB lum er, Sanders, G rassle , and Hampson,
1 9 7 1). O ne effect o f the oil w a s  to reduce them hc- 
sion o f l io ttum sediments o f t idnLinm^lww»ml-rhp 
eat lia r  y~hy k illin g  the henth i f  plants r.ml an im al* 
tB lu m e r , Sass, S ou za , S an d e rs , G ra s s le , and 
I lampoon. 1970, see footnote 4). The resu lting ero­
sion spread hydrocarbons to n e w  areas, where the 
process was repeated. Because o f the s tab ility  and 
persistence o f the hydrocarbons in m arine bottom 
sediments. B lum er, Souza, and Sass (1 970 ) noted 
that hydrocarbons may he re tunyy L lo - t lu u iu o - 
sphere by o rgan ism s I jv iu» jiqd fee i l inu in the sed­
iments. Tm s red istribu tion o f  hydrocarbons can be

Mlluintfr, M  . J S.ns, Cl Son/ti, II. Sanders, F (Iinnfe^iind G. 
Hninnson. 1970 Tim West Knlmouth oil spill. Unpaid nmniUtr. 
Woods Hole Occnnotfr. Intl., Hof No. 711 H. 32 p.
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the source o f  :i chronic po llu tion  prob lem  near th at 
sp il).

I t  is qu ite possib le that norm ul functions o f sod- 
imertts w ill he disrupter) w h e n  rnnL im inated b y .  
oiT. Changes in the sediments that a re  subtle and 
d ififcu lt to detect. su c lr i lS ’th't'Fensed m ill ie r t  re ­
cycling and comm unity m etabolism , could resu lt 
in th e loss oTsi^ nTfTcaht rOfTtTtfrnttnnTTu t he pno 
dnctiv ity and s tab ility  o f an a rea. ATthoug liliil in 
sedim ents has been monitored uiid measured a fte r 
severa l sp ills , o the r aspects o f the o il-sed im en t 
re la tion  have ye t to be studied.

BIOLOGICAL EFFECTS OF 
OIL POLLUTION

B lum e r (1 97 0 , see footnote 3 ) sum m arizes the 
poten tia l damage to organ ism s from  po llu tion  by 
crude o il and o i l frac tions as foiiows:

1 . D irec t k i l l  o f  organ ism s through coating and 
asphyxiation .

2. D irec t h i l l through contact poisoning o f o r ­
ganism s.

3. D irec t k i l l  th rough exposure to the water- 
so lub le toxic components o fo i l a t some distance in 
space and tim e from  the accident.

4. D estruction o f the gen e ra lly  m ore sensitive 
\  ju v en ile  fo rm s o f  organism s.
\ 5, D estruction  o f  the food sources o f  h igher

/  species.
V * (i. Incorpora tion  o fsu b lc th a l am ounts o f o il and 

11 o il products in to  organ ism s (re su ltin g  in reduced 
J resistance to in fection and o th e r stresses— the 
' p rinc ipa l cause o f death in birds su rv iv ing  im ­

mediate exposure to o il).

\ 7. incorporation  o f  carcinogenic and po ten tia lly  
mutagenic chem icals into m arine organism s.
8 . Low -leve l effects t ln i tm ny.in .tc rrup l-any o f 

numerous even ts (such as prey location , p redator 
avoidiiiico. inate .lo .CP|ion  o r other sexua l s tiin u h , 
and hom ing behavior) necessary fo r the propagu- 
ti(>iiTriiuiriiii^in-iv.;':(iii|-thi»ihr!!Tn'Vivanirt.lii»He 
species'hTghcr. uv |fu> jn u ru u i food \vrl77

Som e o f  the p o ten tia l e ffects described hy 
B lum er may be obvious, such as the direct deaths 
from  acu te  exposu res . Less obv iou s  ind irec t 
deaths may occur from  effects at e ith e r the ind i­
v idua l o r population leve l. Ind iv idua l organism s 
subjected to sub le tha l exposures may undergo an 
"ccoTiTgioiT Sent!? i f  they a rc  less capable o f  nd- 
j11 i i>iTnr.'mi~d~resp7imling tollmliaraLrliuugcs 
(stresses) in the ir phys ical a iuLbluhm iciiL.envL-. 
ioum cnL~-For exam p le , postm olt T anne r (snow )

vrab. Chiohoecetes ba ird i. lost legs during short 
exposures to  crude o il (K a r in e n  and R t;e . in  
press). Even though the c rabs lived through the 
exposure^thev probab ly  cou ld not have survived 
in'the n a tu ra l env ironm ent because some o f them 
IdsLas many as soven~tot;s. inc luding both chelae. 
Morcover_cr:vl>s-Pii-otlu>fc-udvurselv 1ml solile- 
th a llv  a flee l ed o rgan ism s won 1d jje _  more like l y 
to be e lim inated by na tu ra l selection.

Effects from  chronic exposure may be adverse to 
a population over a period o f time i f  exposed but 
norm al-appearing adu lts  have the ir ab ility  in re­
produce seriously im paired . Th is loss may be due 
to physiological chances such as reduced fccun- 
di.ty-.ancLdelayi’d-o.vac.y-dfcvelttpinent oc -to -in u  
pa jredLbdkaviu r>1 mechanism s >vh irh  rp jd j j r e -  
vcnt mate Iccat on and identificatk in -oc-hoiiiiu f 
und Um jng_aLsuawnjng. A lthough the efforts at 
th is level m ight not re su lt  in death o f the ndult, 
they tou ld  induce a trend o f decreasing uptghefft 
th stjT iigh teven )ua llv  e lim in a te  the popu la tion o r 
rgce.

Hydrocarbons i n  the Marine Food Web
R lu m e r ( l9 6 7 , I9 6 9 )n n d  B lum er, G u illa rd ,nnd  

Chase (1 9 7 1 ) studied the fate o f organic com­
pounds in the m arine food web, They found that 
c c rta in jh y d rocartions. even h igh ly , unsnturated. 
oile s. a re sL ik le -c tiie-Lhe.y .m c iu co r po ia ted iiip i a 

" ‘pa rticu la r iiiaxxua .organ ism -am Ltliu t-thov-jiinv 
pass th rough many members o f the m a rin e  IWut 
^ i r w I f KSut a lt cirliflO_andjna\uictnoUy-lie-«-oi>. 
centrated in t issi e. Most hydrocarbons a re  lipid 
so lub le  and thus may nccu inu late in fond webs to 
the point where toxic le v e ls a re reached. This 
pathway is illu stru ted  hy the well-documented 
ch lorinated hydrocarbon group o f  pesticides.

The entrance o f o il-de rived  hydrocarbons into 
m arine food webs has been observed severa l times 
ot severa l trophic leve ls. C onover (1 971 ) reported 
that IfYl o f the bunker C  o i l in the water column 
n fle i tlv .1 Cheduburto Bay sp ill was combined with 
/.oopl. rikltm and that the ir lores contained up to 
7't o il. M ironov (19881 a lso  noted the ab ility  o f 
some /oop lankte rs to accum ulate hydrocarbons. 
1'ho incorporation of  hydrocarbons hito the food 
wgb-aLiheaa.piAmnry |pveU  ns u i r g g  e x p o s u r e  at 
a ll h igher troph ic leve ls .

B lum er, Souzu, and Sass (19701 and Khrhurdt 
119721 reported po llu tion -derived hydrocarbons in 
she llfish . Uptake and reten tion  o f  labeled hy­
drocarbons o f severa l c lasses by a m arine mussel,
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Mytilua edulis, was noted by Lee, S a t erheber, and 
Benson (1972 ). Sm ith  (1 9 6 8 ) reported the presence 
o f oil and benzene-ring compounds in the feces o f 
limpets browsing on an  o ily  deposit, and in top 
she lls , M niwdon ln , and lim pets .P a te lla , liv ing  on 
oiled rocks. He reported th ana lys is o f  the gut 
indicated "the proportion o l o il in m ate ria l in ­
gested by these an im a ls was estim ated as about 
20 -30  percen t in  P a te lla  and 5 -50  percent in 
M onodonta."

Organism s a t the h ighest troph ic le v e jm a y  be 
afledc7rdkcffl.O iZthe_eiL^ 
hydrocai bons th a t have reached then iilitaugktl.UL . 
foocpweb. H orn , T ea l, and Backus (1 9 7 0 ) found 
la rge am ounts o f  ta r in  the stomachs o f throe 
sau ry , Scornberesox sau ru s , from  a sample o r ten 
in the M ed ite rranean Sea n ea r G ib ra lta r . A l­
though sau ry a re  g en e ra lly  considered to be c a r­
n ivorous, the occurrence o f  ta r  and a lso  o f  "vege­
tab le debris" in  one o f the stomachs exam ined by 
I lo rn  et a l. (1 9 7 0 ) suggests that the species is not a 
very d iscrim inate feeder. A lthough a ll ingested oil 
was obviously not incorporated in to the tissues 
(some o il was found in feces), such feeding be­
hav io r does describe a pathway fo r hydrocarbons 
to he d irec tly  taken  up in to the tissues o f the o r ­
ganism . Thus, o i l ingested, absorbed, and even 
adsorbed may en te r the food chain when contam i­
nated organ ism s are  eaten.

Carcinogenicity

Some doubt may rem ain  as to the d irect ca r­
cinogenicity to man jufcrydc o il.aud .crude o i l res­
idues’!  n ”  m nnne organ ism s (B lum e r, 1969), but 
cvidehciTpoin ting toward th is is accumulating 
(B lum e r, 1970, see footnote 3; 1972). A lite ra tu re  
search and eva lu a tion  conducted fo r the U .S . 
Const G ua rd  by B a t te lle  M em o ria l In s t itu te  
(1 967 ) noted th a t she llfish , a lthough a live , may 
have been unfit fo r consumption because o f (lie  
carcinogenic hydrocarbon 3 ,'l-benzpyione in the ir 
bodies, 0 >nlers (b a t wore heav ily  po llu ted and 
contam inated w ith ship fue l o il wore reported to 
contain 3,'t-henzpyrenc. The B a tte lle  review a lso 
reported tha t ba rn ac les  attached to creosoted 
poles contained the same carcinogenic hyd rocar­
bon (3 ,4 -b en zpy rone ). S a rcom as were e lic ited  
when extracts from  the barnac les were injected 
into mice. The endemic occurrence o l p ap illa ry  
tumors around the recta l opening o f soft she ll 
c lam , Mya arena ritt, was reported , bu t the au thor 
(B a tte lle  M em oria l In stitu te , 1967) did no! foul

these were due to o il p o llu tion , even though the 
clams were taken from  waters adjacent to areas 
h igh ly  po llu ted by ship fue l o il. Hyperp lasia in 
reproductive ce lls o f  a bryozoan in response to coal 
ta r  derivatives was observed by Pow e ll, Sayce, 
and T u fts  (1970 ). They noted tha t s im ila r abnor­
m alities .nay a lso  have occurred in coastal faunas 
exposed to sp ills  such as the Tnrrey Canyon and 
the San ta B a rb a ra  blowout. However, most obser­
vations on these sp ills  were concerned with gross 
m o rta lity  and may not have detected thesub letha l 
effects.

ZoBe ll (1 971 ) reported the n a tu ra l synthesis 
and metabolism  o f carcinogenic hydrocarbons by 
severa l m arine organism s. Thus, oil pollution is 
ce rta in ly  not the on ly  source fo r carcinogenic hy­
drocarbon introduction into m arine food w e h s  

Suess (1 972 ) recognized tha t carcinogens were in 
seafoods but concluded that they would probably 
not be dangerous un less the foods contained an 
excess am ount o f po lynuc lea r a rom atic hydrocar­
bon c a rc in og en s . C a rc in o g en e s is  from  o i l-  
contam inated m a rin e  o rgan ism s has not been 
proved, but E h rha rd t (1 972 ) expressed a need for 
carcinogenic testing o f  hydrocarbon fractions ex­
tracted from  m arine organ ism s contam inated by 
exposure to oil.

Observed Toxic Effects

A study o f the ava ilab le  in fo rm ation  on poten­
tia l toxic effects o f  o il po llu tion  revea ls more un­
knowns than  proven conclusions. O n ly  a decade 
ago, Z oBe ll (1 963 ) reviewed the lite ra tu re  on the 
effects o f o il on bacteria and h igher organism s and 
concluded that oil po llu tion  had no g reat adverse 
im part on fishery resources in genera l. He did 
poin t out, however, a few reports o f lox ic effects, 
ta in t in g  o f  flesh , and dam age to vesse ls and 
fishing gear.

The quan tity  o f lite ra tu re  on effects o f  o il spiils 
has increased since the 'I'm rey Canyon incident o f 
1967. Most ot the recent w ork has depended on 
onsite v isua l su rveys a fte r occurrence o f  an oil 
s p i ll ra th e r than on experim ents and detailed 
study. The surveys have been lim ited mostly to 
the effects o f oil and o f c lean ing o r dispersing 
agents on p rim a rily  a d u lt in te rtid a l organisms 
and populations. These observations on a restrict­
ed segment o ft he affected ecosystem indudeon lyo  
lew o f (lie  factors that in fluence the total impact o f 
o il. W ilson , C ow ell, and Beynon (1973 ) noted that 
the absence o f resu lts from  studies a t the coinmu-



nity leve l make the in te rp re ta tion , extrapo la tion , 
and use o f m any ob se rva tion s  v e ry  d iffic u lt . 
F u rth e r, the differences between various crude 
o ils  and between the hundreds o f petro leum  prod­
ucts in  th e ir physica l and biological effects must 
a lw ays be kept in m ind. Com parative data gener­
a lly  a re  fa r too few to perm it attaching any re la ­
tive significance to production a rea  or product 
fo rm u la tion  in th is review .

F ie ld  Investigations

The U tility  o r m any "a fte r-the-fac t" studies is 
lim it'.’d b ecnu seo fth e la c ko fkn ow led g eo fp rc sp ill 
c ond ition s . D a ta  a re  o ften  co llec ted  w ithou t 
p roper contro ls Tor comparison, and know ledge o f 
n a tu ra l local fluctuations and species composition 
o f an im a l popu lations is u sua lly  qu ite lim ited . Fo r 
these reasons conclusions about the impact o f a 
p a rt ic u la r sp ill m ay va ry .

E h rsnm  (19721 reported substan tia l immediate 
k i l l s  o f  m a r in e  l i f e  from  a fu e l o il s p i l l a t 
Anacortes, W ash ., and concluded th a t i f  la rv a l and 
ju v e n ile fo rm s o f certa in o n ’ anisms w e re  kilti tT7 
‘ Up- lu ll impact r i 'th e  sp ill mnv not h e  k n o s m lu w  
some tjmn^Kn tz  (1 9 7 2 ) observed in te rtid a l tran ­
sects o f the same affected a rea and concluded that 
the effects were m ino r and long-term  effects would 
be u n lik e ly . W ebber (1 972 ) pointed out, however, 
that these a fte r-the-fact studies observed on ly a 
sm a ll wedge o f the tota l biota. Know ledge o f  sub- 
tida l and benthic organ ism s as w ell as la rvae  and 
ju ven ile s  was lack ing .

O ther la rge  sp ills  have been studied in g reater 
de ta il and have contributed s ign ificantly  to our 
understand ing o f the gross effects o f  o il. Y et, they 
have been unab le  to answ er m any im portant 
questions on the effect o f po llu tan t hydrocarbons 
in the m arine environm ent, and genera lizations 
learned from  one sp ill may not app ly to another 
because each is d iffe ren t.

F ie ld  observations o f  behavior and effects o f oil 
in A rctic ice environm ents are  few. The U.S. 
Coast Guard investigations in the Arctic have 
p rim a rily  been directed toward gain ing know l­
edge to im prove c leanup methods (G laese r and 
Vance, 1971; McM inn and Golden, 1973). C am p­
be ll and M artin  (1 9 7 3 ) discussed possible large- 
scale movements and persistence o f o il sp illed  in 
the llen u fo rt Sen. They suggested that the surface 
waters o f the A rctic Ocean and the w inter waters 
o f Chedabucto f la y , Nova Scotia, m ight be com­
parab le , p a rt ic u la r ly  w ith regard to the physical
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behavior o f  o il. Chedabucto Buy is the site o f  the 
grounding o f the ta n k e r A rrow  in Feb rua ry  1970 
w ith 2 .8  m illion  ga llon s o f  hunke r C o il ahoard. 
Campbell and M artin  1 15173) found that h igh ly 
stab le o il-w a le r emulsions form ed to a depth o f 7*0 
m throughout Chedabucto Hay. They dose lik 'd  
conditions hy which o il reaching the edge o f  the 
pack ice could he d istribu ted under the ice.

Thomas ( 1973 ) a lso suggested Unit resu lts o f the 
si tidies at Chedahuetu Hay might in some respects 
he app licab le to sp ills  in the Arctic. He observed 
rem ob iliza tion  o f o il from  beneath the weathered 
su rface o f deposits during the summers fo llow ing 
the A rrow  sp ill and the subsequent re -o iling  o f 
some in te rtid a l areas, adding a chronic po llu tion 
aspect to the sp ill. Extensive m orta lities o f  soft- 
she ll c lam s and su it m arsh cord grass, Spcutina 
a ltc rn if lo ra , resu lted where th is occurred. In  other 
areas, c lam s were v is ib ly  contam inated w ith oil 
and clam  fishing was closed, a t least through the 
sum m er o f 1972 (Thomas, 1973 ).

W hen the Torrey Canyon  b roke up nea r the 
southwest coast o f Eng land in 1967, 15 m illion  
g a llon s  o f K uw a it crude o il w ith a high aromatic 
content were released. E ffo rts  to cope w ith this 
first super d isaster depended p rinc ipa lly  upon 2  
m illion  g a llon so fto x icd isp e rsan t, which probab ly 
caused more damage than the o il, most o f which 
had weathered at sea for a week o r more before 
reaching the shores. Many techniques fo r o il con­
ta inm ent and control on the seas were attempted 
du ring  the tim e o il leaked from  the tanke r; the 
fact that they a ll fa iled  revea ls the inadequacies o f 
o u r  te ch n o log y  and  p re p a re d n e s s  fo r  such 
emergencies.

Extensive investigations o f the West Fa lm ou th  
sp ill by B lum e r and his associates a t Woods Hole 
provide one o f the best documentaries o f an oil 
sp ill A tota l o f 185,000 ga llon s o f no. 2 fue l oil 
(-1 in  a rom atic content) were sp illed  in 1969 from  a 
ruptured barge. In te rt id a l and subtida l benthic 
organ ism s o f  a l l phy la were- k i lle d  du ring the firs t 
few days (B lum e r and Sass. 1972). B lum er, Souza, 
and Sass (1 9 7 0 ) . bowed that the uptake o f fuel q jl 
h yd roca rbons by s h d llis j^  FefrnhenH -U fTftflV ir 
h um an ccHnnflTiif inn^Twtter: B lum e r am TSass 
(1 5 7 2 ) reported the continued persistence o f fuel 
o il hydrocarbons in the sediments a fte r 2 y r . A l­
though there had been some degradation , the bo il­
ing range and composition o f the hydrocarbon 
m ix tu re  was basica lly  unchanged.

The 1969 San ta  B a rba ra  blowout released an 
estimated 5 ,000  b a rre ls  o f crude o il per day in i-
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t in lly  (F oste r, C ha rte rs , and Neus'nul, 1971), ye t 
b io logical damage was not reported widespread 
and the a rea  lia s  s ta rte d  to recove r. F o s te r, 
N en shu l, and Z ingm a rk  (1 9 7 1 ) observed tha t 
much o f  the damage to in te rtid a l a reas corres­
ponded to sand movement, probab ly from  storm  
damage. C iinberg , M ann, and S traughan  (1973 ) 
concluded tha t the blowout had less effect on in ­
te rtid a l m arin e  organ ism s than did sand move­
ment and substrate s tab ility . S lrau ghan  (1971 ), 
repo rting  on investigations a t San ta  B a rb a ra , 
noted factors un ique to th a t accident: 1 ) the long 
h is to ry  o f  n a tu ra l o il seepage in the San ta  B a r­
bara C hanne l and 2 ) the unusu a lly  heavy w inter 
ru n o ff a t the tim e o f  the sp ill, which reduced 
sa lin itie s , increased sedim entation , and possibly 
increased pesticides in the channel. R . L . Ko lpack 
(pers. commun. cited by K an te r, S traughan , and 
Jessee (1 9 7 1 )) noted that San ta  B a rb a ra  crude o il 
is re la t iv e ly  inso lub le  in seaw ater and contains a 
ve ry  low percentage o f  the toxic a rom atic com­
pounds. Thus, in fo rm ation  gathered on the effect 
o f the San ta  B a rb a ra  sp ill o r any o ther is o f lim ited 
u tility  in pred icting the ecological effects o f crude 
o il sp ills  o r  o f o th e r o ils  in  o the r areas.

Seve ra l studies have provided encouraging re ­
ports o f v a ry ing  degrees o f recovery a fte r some o f 
the recent la rg e r sp ills . Investigations about 114 
y r  a fte r the Torrey Canyon sp ill revea led that at 
least the affected sho re line  areas were recoloniz- 
ing and recovering , a lthough  recovery was not yet 
complete a t that tim e (Spooner, 1969). The areas 
affected by the 1969 San ta  B a rb a ra  blowout were 
recently  reported to be recovering (C im berge t a!.,
1973), as was a re e f affected by bunke r C o il spilled 
from  a tan ke r co llision  in San Francisco Bay in 
J a n u a ry  1971 (C han , 1973).

Too few o f the con tro lled  fie ld investigations 
have been designed to bridge the gap between field 
su rveys a fte r sp ills  and s im u la tive  labo ra to ry  ex­
perim ents. P e rk in s  (1 970 ) exposed periw ink les 
and o the r in te rtid a l organism s to the o il disper- 
sant BP 1002 in the lab o ra to ry  and then released 
m arked ind iv idua ls  in the nn tu ra l environm ent. 
A fte r recaptu re o f  the ind iv idua ls exposed, he 
found tha t s u rv iv a l from  doses as low  as one 
th ree-thousandth o f the 2 d h LCso5 was lower 
th a n  am ong  the  recup tu red  c o n tro ls . C rapp  
1 1971a) conducted field experim ents hy app ly ing 
crude oil and o il em u lsifie rs to the in te rtida l zone.

‘24 li I.C-.o cquuU llial dos* of toxicant that remitted in fiOtt 
5'rrviv»! niter 24 h exposure.

Physica l damage by the o il was observed, but tox­
ic ity damage was not g reat because the o il had 
p rev iou s ly  been exposed to a ir ; in contrast, the 
o il-em u ls ifie r m ix tu res were toxic. B a k e r (1 970 ) 
app lied a crude o il to s a lt -m a rsh  plots a t d iffe ren t 
times o f  the y e a r and monitored the effects on 
p lants. Summer app lications o f oil severe ly a f­
fected annua ls  but not perenn ia ls .
Labora to ry  Studies

Experim ents in the lab o ra to ry  a lso do not pro­
vide a ll the answers about how an oil sp ill w ill 
a ffect a m arin e  organ ism  o r  its env ironm ent. 
Lab o ra to ry  research has demonstrated the toxic­
ity o f va rious crude o ils  and petro leum  products on 
severa l form s o f  m arine life . M " h o f th is research 
has focused on the p lankton ic  l i u  h istory stages o f 
pelagic and benthic an im a ls. M any o f these p lan k ­
tonic la rv a e  are phototactic a t th e ir ea rlie s t stages 
and concentrate in the su rface la ye r o f the sea. 
Th is community o f the su rface 5 cm, the neuston, 
is the firs t  affected by most o il en tering  the water. 
Thus, m any organ ism sjvEo-m ost-sensjtive to jo ib -  
p o llu tion at tb\L~me.oTtheir g reatest like lihood  o f 
exposure . ~ '

S tud ies hy M ironov (1 968 ) on the development 
o f  fe r t i l i z e d  eggs o f  the  p la ic e , R hom bu s  
macoticus, showed extrem e sensitiv ity  o fth e eg g 3  
to the influence o f the oil products in seawater. He 
noted th a t in ju ry  to the eggs occurred a t concen­
tra tion s o f l b ' t o  10‘ *m l/ lite r (0 .1  to 0 .01 ppm). In  
these concentrations o f oil products, 40  to 100% o f 
the hatched p re la rvae  showed some signs o f  de­
gene ra tion  du ring  deve lopm ent and perished . 
M ironov (1 969a ) also demonstrated that 0 .001 ml 
o f crude o il per li te r  was toxic to the eggs o f  an ­
chovy, scorp ion fish , and sea p a rro ts  from  the 
B lack  Sen.

New ly set spat o f E lin iu s  modes tits, an Aus­
tra lia n  barnacie introduced to Europe, were to l­
e ran t o f 10 0  ppm crude o il hu t showed reduced 
c irra l nativity and retarded sh e ll grow th (C o rne r, 
Sou thw ard , and Southward , 1968). Adu lts o f th is 
species n lso showed reduced activ ity a t 10 0  ppm 
(C orne r et n l., 1968).

M ironov (1969b ) tested crude oil on severa l 
copepods and a cladocernr., and found tha t 0 .0 0 1  
m l/lite r accelerated death in a l l fo rm s and th a t 
0.1 m l/ lite r caused death in less than 1 day. Acar- 
tiu and Culunus died at 0 .0 1  m l/ lite r oil in sea­
w ater in 72 to 96  h (M ironov , 1968). L a rvae  o f 
crab and shrim p died at. 1 ppm (M ironov , 1969c).

L it t le  is known o f the mechanisms o f various
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toxic effects. Damage to ce ll membranes and the 
c e llu la r contents o f p lankton ic  la rv a e  may occur. 
G oldacre (1 9 6 8 ) dem onstrated such cytological 
damage and death to the freshw ate r protozoan. 
Amoeba p n te u s , exposed to crude o il fractions. 
B rocksen and B a ile y  (1 973 ) measured increased 
resp ira to ry  response o f striped bass and chinook 
sa lm on to sub le tha l concentrations o f benzene. 
The fish recovered to norm a l ac tiv ity  when they 
re tu rned to noncontam inated w ate r fo r severa l 
days. Rice and Sh o rt were unab le to demonstrate 
changes in the enzyme activ ity  o f  cholinesterase 
o r N a -K  s tim u la ted  A TPase  in ju v e n ile  p ink 
sa lm on , Oncorhynchus gorbnscha , a fte r in  vivo 
and in v itro  exposures to P rudhoe Bay crude o il 
(S tan ley  D. Rice and J e ffre y  Sh o rt, Auke Bay 
F isheries L ab o ra to ry . N M FS , NOAA . Auke Bay, 
A K  9 9 8 2 1 , pers . com m un.). T h is  is somewhat 
su rp ris in g  because v a riou s  hyd rocarbon pesti­
cides have been shown to a ffect both enzymes.
-C e llu la r  membranes o fp hy top lank ton  a re  also 

dam aged by~ thr penetraticn~oPhydw£S.rHoT^ 
m d leoiiesL lneT^TuTa?To7n^ts n re extruded, and 
oil penetrates in to the ce ll. Detergen ts adm inis­
tered in a concentrated so lu tion  a lso  penetrate the 
p la n t ce lls and cause the d isso lu tion  o f ce llu la r 
m em branes nnd the extru s ion  o f c e llu la r (la id  
(R u iv o , 1972). The effects o f o ils  on p lan t resp ira ­
tion a re  va riab le , hu t an increase o f resp ira tion is 
frequen tly  observed, p robab ly because o f an a lte r­
ation o f  the m itochondria . T h is  could resu lt in an 
uncoupling o f the ox ida tive  pho.-nhory lation en­
zymes from  the e lectron tran spo rt onyzmes, nnd 
the energy re lease would be lost as heat.

A ll m arine an im a ls  u lt im a te ly  depend on the 
photosyn the tic  a c tiv ity  o f p h y top lank ton  and 
a lg a e  fo r  th e  p rod u c tion  o f  b iom ass . B a k e r
(1 9 7 1 ) ,  re v iew in g  th e  l i t e r a tu r e , noted th a t 
weathered Torrey Canyon  o il had no apparent e f­
fect on the photosynthetic ac tiv ity  o f green algae, 
t ie  d id find, however, that green a lgae treated 
w ith fresh crude o il died and that, photosynthesis 
in ke lp , Macrocystin sp., was reduced when the 
ke lp was exposed to va riou s petro leum  products. 
R o u s s e l nl. (1 9 7 3 ) determ ined the effects o f crude 
o il on severa l spee'es o f  freshw ater u lgne in both 
field and labo ra to ry  experim ents. In  the ir field 
studies, response o f the a lgae to a s p i l l va ried  from  
suppression o f  grow th to its s tim u la tion . In the ir 
la b o ra to ry  studies, they noted depressed photo­
synthetic ru les  in one a lg a l species a fte r it had 
been exposed to aqueous crude o il nnd o the r 
selected nromatics.
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G row th o f  phy top lank ton  from  axenic cu ltu res 
nnd mixed cu ltu res o f n a tu ra l popu lations was 
inh ib ited by w ate r-so lub le  extracts from  no. 2  fi> ' 
oil in  a labo ra to ry  study by Nuzzi (1 9 7 3 ). M ironov 
and Ltiuskayn (1 9 6 8 ) dem onstrated that marine 
phytop lnnktnn v a ry  seven* 1 o rders o f magnitude 
in sensitiv ity  to crude o i ls  and kerosene in oil 
concentrations rang ing  from  0.1 to 1 ,090 ppm. O f 
the 2 0  spec ies te s te d , a d ia tom , D ity lu m  
brigh tw e llii, was the mosf - "s itive . The wide var- 
ia; ion in suscep tib ility  account fo r t ie state­
ments in o the r review s o f low  toxicity o f crude oils 
to ph y top lan k ton  (F p yn , 1965 ; N e lson -Sm ith , 
1 970 ) and supports the prem ise tha t biological 
response w ill d iffe r among species.

Swbiccha! and Chronic Effects 
of OiJ Pollution

W hile  data a re  scarce in some o f the areas previ- 
ous ly  discussed, in fo rm ation  on the ecological ef-<' 
fects o f  chronic sub le tha l o il po llu tion  is essen-l 
t ia l ly  n on ex is ten t. Obse rv ing these e ffects is 
d ifficu lt because they nre not d ram a litLaq^ may, 
pass unnoticed bv the.casua l.ohserv^-. A fu ll de­
scrip tion would requ ire  observations extending 
over a long period o f time.

Lew is (1 972 ), comm enting on approaches to the 
study o f ch ron ic  p o llu t io n , contends " . . . t h a t  
w ithout a massive expansion o f ecological and re ­
productive data hy sim u ltaneous m u ltid isc ip lin ­
a ry  studies not on ly  w ill we be unab le to detect 
the sign ificant long-te rm  changes, bu t we w ill 
even rem ain unaw are o f the most su itab le  o r im ­
p o rta n t species and m ethods to b u ild  in to a 
m on itoring p rog ram ."

A few studies concerning sub le tha l effects on 
organ ism s have appeared in the literature .' W ells
(1 9 7 2 ) reported deaths o f  lobster la rv ae  to expos­
ures o f  0.1 m l o f Venezuelan crude o il per lite r, 
w h ile  la rvae  exposed to 0 .0 1  m l/ lite r had poor 
su rv iv a l ra tes and were unab le to molt to the 
fou rth  stage. Decreased lim b  (c ir ra l) activ ity o f 
m arin e  la rv ae  exposed to o il has been reported 
(Sm ith , 1968). Kuhnhntd (1 9 7 2 ), w h ile  observing 
toxic effects o f  crude o ils  to eggs o f cod and to 
la rvae  o f cod, p laice, and h e rrin g  noted that the 
la rv ae  exposed to o il-contam inated w ater were 
unab le  to avoid w ell-defined m ilk y  clouds o f toxic 
o il d ispersions. B lan ton  nnd Robinson (1973 ) ob­
served damage to the g ills  o f  specimens o f  seven 
species o f fish tha t had apparen tly  been exposed to 
an o il sp ill o f f  the Lou isiana coast.
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(,’ rnpp (1971b ) observed that fucoid algee re­
placed barnac le  and lim pet populations near an 
ou tfa ll where the e ffluen t contained about 20-25 
ppm o il from  treated b a lla s t w ater o f tanke rs  un ­
load ing a t M ilfo rd  Haven . A lthough the re la tive  
o il content was low. the cum u la th e  vo lum e d is­
charged was la rge  (2 0 ,00 0  ga llons o f o il per yea r), 
a s ituation  s im ila r to that which may occur at P o rt 
V a ldez , A la ska , when the trans-A laska p ipe line is 
completed.

lMume.c.Ui)22i-cliscu*sed-liDiV_liUvJ.eAaiLdrroaic%
J jc ffccts o f o il m ay damage m arin o  nrgnni.-an.uhi^ _

cause o f  the ir dependence on n a tu ra l organic 
chem ical c lues f  \r n .Snlmnn

2 and o th e r fishes u tilize  organic chem ical clues in 
) m ig rations; p redators a re  attracted to prey by or- 
I ganic compounds at the pa rts -p e r-b illion  leve l 

(W h itt le  and B lum er, 1970 ); and o ther organ ism s
m ijy -use- chemic a l r lp es fo r , pe«*4rtP»r -tt-vo klaiice,___
selectioa.oC-habitaV -ttnd-sex-attrwetion_J3Jumer 

" (1 9 7 2 ) discussed the fea rs that o il po llu tion  may 
in te rfe re  w ith these fundam en ta l biological pro- 
cesses-by-mftskiiig_Qr_blockUigT-©F-by-tmmU:king 
n a tufaLstiinuli-(-i'esuU ing-in-fa lae-fespouses). He 
cited lite ra tu re  discussing the a ttrac tion  o f lob ­
sters to kerosene and to purified hydrocarbon frac ­
tions derived from  kerosene and noted that many 
dead lobsters were washed ashore a fte r the West 
Fa lm ou th  sp ill. W in n e rs  fears abou t in terference 
w ith cherhoreception a rc  fu rth e r substantiated by 
fhe^obsorvurtitrmTof T akah a sh i and K ittred g e  
(1 9 7 0 ) on crnb behavior. C rabs, Pachygrapsus 
era ;sipes, exposed to w ate r-so lub le  extrac ts o f 
crude o il fa iled  to exhib it feeding behavior o r m at­
ing behav io r response- when given appropriate 
chem ical s tim u li, inh ib ition  o f chemoreception o f 
some m otile  m arine bacteria by a crude oil and 
se ve ra l o th e r hyd roca rbons has been dem on­
stra ted hy W alsh and M itche ll (1973 ).

R ice (1 9 7 3 ) perform ed labo ra to ry  tests o f avoid­
ance o f p in k  sa lm on fry  to Prudhue Bay crude oil 
nnd observed avoidance o f  o il at concentrations as 
low as i .6  m g/liter, l ie  concluded that sa lm on fry  
had the capab ility  o f detecting sub le tha l concen­
tra tion s o f  o il and (hu t they m ight avoid areas 
contam inated with sub le tha l leve ls o f o il, which 
would re su lt in confused and nonadaptive m ig ra ­
to ry  behavior. The effect o f  chronic low -leve l p o llu ­
tion in a reas such as P o rt Valdez, Mj.- te rm inus o f
I he trans- A laska  o il p ipeline, (-mild he a,-, ftftyoro-na-----
the to ta l loss o f u ll s a lmon r u rs in theJofcal-iuaa- 
liecimse o f oltereLLTTehavioral responses tn sub; 
le tha l oil po llu tion .

CONCLUSIONS

A lthough crude o il g en e ra lly  shou ld be consid­
ered toxic to mnrine o rgan ism s and h a rm fu l to 
th e ir env ironm ent, most ecosystems can to le rate 
some po llu tion  because oil can be dissipated or 
removed by processes lik e  evapora tion , autoxida- 
t ion, d ilu tion , and biodegradation . However, each 
o rgan ism  and env ironm ent has a lim it  to how 
much o il can be absorbed and metabolized. Cat­
astroph ic sp ills  a re  obv ious ly  po llu tion  a t a leve l 
th a t ecosystems cannot to le ra te  w ithout damage. 
However, i f  the  sp ills  a re  not continued, the o il 
w il 1 s low ly  be removed and recovery o f the area , a t 
least to some degree, w ill l ik e ly  occur. T he ie  is 
some evidence fo r  recovery o f  some affected indi­
v idua ls .

Assessments o f  the impact o f  o i l po llu tion  can- 
riotclepend so le ly  on evaluattgn_of immediate k i lls  
o fo rgah rsrn s f r om acute exposures C h r onic low- 
ieve l o i l "pollution can cause sub tle changes in 
organ ism s and is p/Jieatia ilv -m ore-dan ge7ous to 
the ecosystem than  d ram a tic catastro jihk-st> jljs ,—  
F o r th is reason, the effects o f  chronic po llu tion  
w a rran t intensive study so th a t they w ill not be 
u n d e re s t im a te d . T he  c u m u la t iv e  im p ac t o f  
"cco lc ig icaLdcath lLo fjnd jv idua ls which have im ­
paired functions may be ja u i l2 .,s ig n lficant. vet 

"d ifficu lt to assess because .h e death is not tied 
direcHy lo  an acute o if e x posure . F i ju u ily  as 
dangerous is the poten tia l im pact on populations^ 
Yfliere'Tcprqduj&v^
tt)rough physio log ical o r behav io ra lm echan ism s, 
r e s u U j n J&iwcr-progeny. C h ron ic  po llu tion  may 
e lim in a te  a species from  an a re a  e n tire ly , and once 
eliTnm'ated tha t species m ay rem ain  suppressed-

ramFm»y-i>ot-repoptrh«ttrtbt-j»rea-beciUi.se-X)Leom__
tjnu ing-pp)lutiOTnif~becausF i ts niche has been 
filled  by a more to le ran t, poss ib ly  less desirable. 
species.

The adverse effects o f  o il on an im a l popu lations 
has been o f wide concern when stocks o f  special 
in terest, such as those p rov id ing  the basis o f a 
sport o r commercial fishery , have been invo lved . I t  
K hpu ld .U iLm ncn ih e riaL tliaLd ianges in popu la ­
tions, o f J c s s e c - a p p a r e n L s i g m ^ ^ —  
cause-chHUgos-ia-the-community^because each 
spec its  popuja t ion internets w ith ju id  is dependent 
QH.lhe. i est o f  the cqinmun jty  ' " "

The foregoing review o f  in fo rm ation  does lit t le  
to s im p lify  o r ei the p rob lem s o f policy m akers 
concerned w ith . r.rine production nnd transpor­
tation o f o il and petro leum  products. The weight o f
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the evidence loaves li t t le  doubt tha t o il nosca-iL 
serToua hazard to liv ing  m arine rt-sour.£ea.JitaL 
sp ills  and chr>me po llu tion  have imp. med and 
w ill continue to occur, and tha t the in terests o f the 
m arine environm ent a re  best preserved i f  m arine 
transpo rta tion  o f o il and petro leum  products is 
m in im ized. T he  continuing need fo r new sources 
and increased amounts o f energy, however, lim its 
m any o f the conservative und prudent a lte rn a ­
tives to these hazards. U n til research has provided 
conclusive data, policy m akers must continue to 
re ly  on these in te rp re ta tive  judgm ents fo r much 
o f th e ir guidance in  m aking decisions that can 
p ro fo u n d ly  a ffe c t  the  w e ll b e in g  o f  m a rin e  
ecosystems.
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S p o n s o r  A n a l y s i s  o f  H B  137

1. N e e d  for the l e g i s l a t i o n

O i l  p o l l u t i o n  can  and does c a u s e  a w i d e  r a n g e  of 

h a r m  to r e n e w a b l e  resources, a n d  the e n v i r o n m e n t  in general. 

M a n y  types o f  harm, w h i c h  can h a v e  d e v a s t a t i n g  l o n g - t e r m  

e f f e c t s  o n  i m p o r t a n t  m a r i n e  resources, c a n n o t  b e  quantified. 

I n c l u d e d  w i t h i n  this c a t e g o r y  a r e  m o r t a l i t y  to f i s h  and 

s h e l l f i s h  larvae, f o o d  c h a i n  contam i n a t i o n ,  c a r c i n o g e n i c  

effects, a n d  c h r o n i c  toxicity. (See " E f f e c t s  o f  Oil on 

M a r i n e  E c o s y s t e m s :  A  R e v i e w  for A d m i n i s t r a t o r s  a n d  P o l i c y  

M a k e r s , "  E v a n s  a n d  R i c e  (1974), c o p y  o f  w h i c h  is a t t a c h e d  to 

this analys i s . )

M u c h  o f  the d a m a g e  c a u s e d  by o i l  p o l l u t i o n  can at 

l east p a r t i a l l y  b e  seen -- o i l - s m o t h e r e d  b e a c h e s  a n d  i n t e r­

tidal areas, dead birds, m a r i n e  m a m m a l s  a n d  the like. Yet 

e v e n  here, u n d e r  e x i s t i n g  state a n d  f e deral  law. the public, 

a n d  the i n d u s t r i e s  w h i c h  d e p e n d  u p o n  the p r o d u c t i v i t y  of the 

sea, m u s t  b e a r  these d a m ages w i t h o u t  c o m p e n s a t i o n .  As i m­

pre s s i v e  as oil spill l i a b i l i t y  s t a t u t e s  m a y  s e e m  o n  their 

face, the fact of the m a t t e r  is that t r a d i t i o n a l  conc epts of 

b u r d e n  o f  p r o o f  w i l l  n o r m a l l y  pose an i n s u r m o u n t a b l e  b a r r i e r  

to e f f e c t i v e  r e d r e s s  for the g r e a t  b u l k  o f  h a r m  c a u s e d  by 

o il pol lution.



I n  Alaska, the p r i m a r y  r e m e d y  for r e c o v i n g  damages 

f o r  oil p o l l u t i o n  is A S  4 6.03.822, w h i c h  p r o v i d e s  a s trict  

l i a b i l i t y  r e m e d y  for th ose d a m a g e d  b y  oil discharges. Y e t  

it m u s t  b e  r e m e m b e r e d  that, to r e c e i v e  a n y  c o m p e n s a t i o n  

u n d e r  the statute, the p l a i n t i f f  m u s t  p r o v e  a c t u a l  loss, the 

p r e c i s e  e c o n o m i c  v a l u e  o f  the loss, a n d  causa tion. It is 

n a i v e  to b e l i e v e  that i n  a n y  b u t  the m o s t  b a s i c  cases can 

t h a t  b u r d e n  b e  met. F o r  example, let us s u p p o s e  that, two 

y e a r s  a f t e r  a m a j o r  oil spill, the s a l m o n  r u n  in the a r e a  

d e c l i n e s  b y  30%. Is that d e c l i n e  a t t r i b u t a b l e  to the oil 

spill? N a t u r a l  f l u c t u a t i o n ?  H a r d  w i n t e r s ?  O v e r f i s h i n g ?

A  l i t t l e  o f  each? A n  e v e n  greate.’ problem, o f  course, 

a r i s e s  w i t h  r e g a r d  to the s u b s i s t e n c e  user, w h o  m u s t  p r o v e  

n o t  o n l y  causation, b u t  m u s t  a l s o  m e e t  his b u r d e n  o f  e s t a b­

l i s h i n g  an e x a c t  d o l l a r  f i gu re for lost s u b s i s t e n c e  o p p o r­

tunitie s. As the C o u r t  of A p p e a l s  for the N i n t h  C i r c u i t  

w a r n e d  in U n i o n  Oil Co. v. O p p e n , 501 F. 2nd 559 (1974), 

a f t e r  h o l d i n g  that c o m m e r c i a l  f i s h e r m e n  c o u l d  sue for lost 

p r o f i t s  due to oil pollution:

"To [r ecover any damages] it m u s t  b e  s h o w n  [by the 
fishermen] that the oil spill did in fact d i m i n i s h  
a q u a t i c  life, and that this d i m i n u t i o n  r e d u c e d  the 
p r o f i t s  the p l a i n t i f f s  w o u l d  h a v e  r e a l i z e d  from  
their c o m m e r c i a l  f i s h i n g  in the a b s e n c e  of the 
spill. T h e  r e d u c t i o n  of p r o f i t s  m u s t  b e  e s t a b­
li s h e d  w i t h  c e r t a i n t y  and m u s t  not be remote, 
s p e c u l a t _ v e  or c o n j e c t u r a _ . . . . T h e s e  are not 
s m a l l  burdens, n o r  can they b e  c a s e d  b y  our a b h o r­
re n c e  o f  m a s s i v e  oil spills. A l l  that w e  do here 
is to p e r m i t  p l a i n t i f f s  to a t t e m p t  to p r o v e  their 
case. . ." Id at 570.
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T h e  problem, of course, r e a c h e s  u n m a n a g e a b l e  

p r o p o r t i o n s  w h e n  t h e  state, on b e h a l f  of the p u b l i c ,  seeks 

r e d r e s s  for h a r m  c a u s e d  to its n a t u r a l  r e s o u r c e s .  H e r e  w e  

d e a l  n o t  w i t h  lost profits, b u t  w i t h  the d i m i n u t i o n  of the 

q u a l i t y  of the s t a t e  -- lost r e c r e a t i o n a l  o p p o r t u n i t i e s ,  

d e c r e a s e d  tourism, loss o f  h e r i t a g e  a n d  the like.

T h e  S t a t e  of M a i n e  c o n s i d e r e d  it a m a j o r  v i c t o r y  

w h e n  a f e d e r a l  d i s t r i c t  court r u l e d  in M a i n e  v. M / V  T a m a n o , 

357 F. Supp. 1097 (D.Me. 1973) th at the s t a t e  c o u l d  sue for 

t h e s e  k i n d s  o f  damages. T h e  diffi  ulty, of course, came 

a f t e r w a r d s  -- in t r a n s l a t i n g  th e h a r m  f r o m  the s pi ll into a 

d o l l a r  figure. M a i n e  w a s  f o r t u n a t e  in this in stance. The 

p r i m a r y  v i s i b l e  h a r m  w a s  the d i r e c t  c o a t i n g  o f  c o m m e r c i a l l y  

v a l u a b l e  clams. T h e  s t a t e  a c t u a l l y  c o n d u c t e d  an o n - s i t e  

survey, a n d  c o u n t e d  the dead clams. Y e t  e v e n  here, the 

i n a b i l i t y  of the s t a t e  to p u t  a d o l l a r  f i g u r e  on the v alue  

o f  " i n  place" clams  f o r c e d  a n  o u t - o f - c o u r t  s e t t l e m e n t  of 

$750,000.

In m o s t  cases, ho wever, the b u r d e n  o n  the state 

w i l l  b e  far m o r e  f ormi dable. W h i l e  d e a d  c l a m s  c a n  be more 

o r  less e f f e c t i v e l y  surveyed, m o s t  s p e c i e s  cannot. A n d  w h a t  

o f  the i n d i r e c t  d a m a g e s  to c o m m e r c i a l  s p e c i e s  -- s u c h  as 

f o o d  c h a i n  c o n t a m i n a t i o n ?  A n d  the p r o b l e m  o f  v a l u a t i o n  of 

n o n - c o m m e r c i a l  species? W h a t  is the "in p l a c e "  v a l u e  of a 

t r u m p e t e r  swan, o r  a w h a l e ?



A l a s k a ' s  a n s w e r  to this p r o b l e m  h a s  b e e n  the 

m o d e s t  civil a s s e s s m e n t  p r o v i s i o n  o f  A S  4 6 . 0 3 . 7 6 0 ,  w h i c h  

p r o v i d e s  for a n  a s s e s s m e n t  o f  not; less t h a n  $500, n o r  m o r e  

t h a n  $ 1 0 0 , 0 0 0  for o i l  spills, b a s e d  o n  the t o x i c i t y  o f  the 

s u b s t a n c e  d i s c h a r g e d ,  a n d  the r e c e i v i n g  e n v i r o n m e n t .  T h e  

s t a t u t e  is i n t e n d e d  to p r o v i d e  " l i q u i d a t e d  d a m a g e s "  for h a r m  

c a u s e d  b y  o i l  pollu t i o n .

T h e  m o s t  g l a r i n g  p r o b l e m  w i t h  the s t a t u t e  is the 

$ 1 0 0 , 0 0 0  u p p e r  limit. I n  light o f  the f a c t  t h a t  in m a n y  

si tuations,  the o n l y  r e c o v e r y  the s t a t e  w i l l  m a k e  w i l l  be 

u n d e r  sec. 760, the $ 1 0 0 , 0 0 0  f i g u r e  seems l u d i c r o u s  w h e n  

a p p l i e d  to a T o r r e y  C a n y o n  o r  S a n t a  Barbara.

T h e  $ 1 0 0 , 0 0 0  f igure is u n r e a s o n a b l y  l o w  for a n­

ot h e r  reason. A n y  civil p e n a l t y  s c h e m e  s h o u l d  be r e g u l a t o r y  

as w e l l  as r e m e dial. T h e  p e n a l t i e s  s h o u l d  b e  s u f f i c i e n t l y  

h i g h  to c o n s t i t u t e  a m e a n i n g f u l  s t i mu lus to c o m p l y  w i t h  the 

laws w h i c h  t h e y  enforce. A  p o t e n t i a l  m a x i m u m  e x p o s u r e  of 

$ 1 0 0 , 0 0 0  no d o u b t  fails to e v e n  r e g i s t e r  in t h e  c o s t - b e n e f i t  

a n a l y s i s  of o i l  h a n d l i n g  operatio ns. A n  i l l u s t r a t i v e  a n e c­

dot e  m i g h t  b e  p r o v i d e d  here. L a s t  summer. E x x o n  C o r p o r a t i o n  

w i l l i n g l y  p a i d  th e U. S. E n v i r o n m e n t a l  P r o t e c t i o n  A g e n c y  

$ 1 0 0 , 0 0 0  in civil p e n a l t i e s  for a 2 0 0 - 4 0 0  g a l l o n  d i s c h a r g e  

o f  oil into the B e a u f o r t  Sea, to p r o t e c t  a " t i g h t  h o l e "  f r o m  

p o t e n t i a l  e x p o s u r e  in litigation. W i t h  r e g a r d  to oil spills, 

sec. 760 fails its r e g u l a t o r y ,  as w e l l  as its c o m p e n s a t o r y  

r c l e .
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Sec. 760 is p r i m a r i l y  a d d r e s s e d  to c o n t i n u i n g  acts 

o f  p o l l u t i o n  - - b y  d e p r i v i n g  the d i s c h a r g e r  o f  the e c o n o m i c  

i n c e n t i v e  o f  c o n t i n u i n g  to v i o l a t e  s t a t e  law. It is not an 

a p p r o p r i a t e  e n f o r c e m e n t  m e c h a n i s m  fo r s i n g l e - a c t  oil spills. 

E v e n  w i t h  the p r e s e n c e  o f  the t o x i c i t y  a n d  r e c e i v i n g  e n v i­

r o n m e n t  criteria, it is sti ll e x c e p t i o n a l l y  d i f f i c u l t  to 

a p p l y  to a n y  g i v e n  oil spill. A  p e r s o n  s i m p l y  has n o  me ans 

o f  a s s e s s i n g  his p o t e n t i a l  l i a b i l i t y  u n d e r  t h e  law. A  trial 

to set the a m o u n t  o f  the a s s e s s m e n t  r e m a i n s  l a r g e l y  pctluck, 

and, as a result, there h a v e  b e e n  none. C a s e s  u n d e r  the l a w  

l a n g u i s h  f o r  years, w h i l e  the p r i v a t e  a n d  p u b l i c  b a r  argue 

a c r o s s  the n e g o t i a t i n g  ta ble as to w h e t h e r  the spill in 

q u e s t i o n  is a $500, or $ 5 0 , 0 0 0  discharge. T h e r e  are mor e 

e f f i c i e n t ,  as w e l l  as m o r e  e f f e c t i v e  w a y s  o f  p r o t e c t i n g  the 

p u b l i c  interest.

2. M a j o r  i ssues r e g a r d i n g  H B  137

A . W h a t  is a civil p e n a l t y ?

A l t h o u g h  c a l l e d  a " p e n a l t y , "  the p r i m a r y  p u r p o s e  

o f  a c i v i l  p e n a l t y  is to c o m p e n s a t e  for p u b l i c  harm, and to 

e f f e c t i v e l y  e n c o u r a g e  the r e g u l a t e d  i n d u s t r y  to c o mply w i t h  

the laws w h i c h  it enforces. See U.S. v. M a r . - T e e  C o n t r a c t o r s .

F. Supp. _ , 8 E R C  1 925 (D.N.J. 1976). In b o t h

i n t e n t  a n d  operatio n, H B  137 is r e m e d i a l  a n d  regulatory, 

r a t h e r  than p u n i t i v e  in nature.
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B. W h y  d o l lar s p e r  g a l l o n ?

C i v i l  p e n a l t y  s c h e m e s  a r e  u s u a l l y  o p e n - e n d e d  -- 

l i k e  c u r r e n t  sec. 760 —  w i t h  a b r o a d  r a n g e  b e t w e e n  the 

l o w e r  a n d  u p p e r  limits. T h i s  i n e v i t a b l y  l eads to the p r o b­

lems the s t a t e  h a s  f a c e d  w i t h  sec. 760.

T h e  c o n s e q u e n c e s  of o i l  p o l l u t i o n  s h o u l d  b e  d e f i­

n i t i v e l y  a n d  u n e q u i v o c a l l y  e s t a b l i s h e d  f r o m  the outset. The  

d o l l a r s  p e r  g a l l o n  a p p r o a c h  o b j e c t i v e l y  g r a d e s  the p e n a l t y  

a c c o r d i n g  to the Jegree o f  p u b l i c  h a r m  caused. The a p p r o a c h  

a l s o  f u r t h e r s  the r e g u l a t o r y  p u r p o s e s  o f  the bill, b y  i n­

cr e a s i n g  the i n c e n t i v e s  f or safe o p e r a t i o n  a c c o r d i n g  to the 

a m o u n t  o f  oil handled.

C. W h y  s h o u l d  an a d m i n i s t r a t i v e  a g e n c y  e s t a b l i s h

th e  do l l a r s  p e r  g a l l o n  s c h e d u l e ?

In the bill, the l e g i s l a t u r e  e s t a b l i s h e s  b o t h  the 

a m o u n t  of the penalty, a n d  the c r i t e r i a  for its application. 

W h a t  r e m a i n s  is a r a n k i n g  of the r e l a t i v e  s e n s i t i v i t y  of 

r e c e i v i n g  enviro n m e n t s ,  a n d  the r e l a t i v e  to xicity o f  variou s 

types o f  oil. T h a t  is a t e c h n i c a l  e f fort w h i c h  is p r o p e r l y  

v e s t e d  in a n  a d m i n i s t r a t i v e  agency.

It m i g h t  be a r g u e d  that the e s t a b l i s h m e n t  o f  a 

p a r t i c u l a r  d o l l a r s  per g a l l o n  figure s h o u l d  b e  e s t a b l i s h e d  

o n  a s p i l l - b y - s p i l l  b a s i s  b y  the courts. That, of course, 

w o u l d  lead to p r e c i s e l y  the same  p r o b l e m  f a c e d  in u t i l i z i n g  

c u r r e n t  sec. 760. M o r e o v e r ,  courts are s i m p l y  not e q u i p p e d  

to m a k e  these k i n d s  of r e l a t i v e  judgments.



D • W h y  $5 to $50 p e r  g a l l o n ?

We  b e l i e v e  that  $ 5 - $ 5 0  p e r  g a l l o n  is r e a s o n a b l y  

r e l a t e d  to the g r a v i t y  of the h a r m  c a u s e d  b y  oil pollution. 

In a r r i v i n g  at the figure, w e  o f  c ourse r e c o g n i z e  that is 

i m p o s s i b l e  to q u a n t i f y  the e n v i r o n m e n t a l  h a r m  c a u s e d  b y  oil 

p o l l u t i o n .  B u t  this  b i l l  is n o t  an a t t e m p t  to r i g i d l y  pre- 

e s t a b l i s h  damages. It is a p e n a l t y  scheme in l i e u  of 

d a m a g e s  for w h i c h  the p u b l i c  w i l l  n e v e r  r e c over. It is 

also, of course, i n t e n d e d  to serve as a m e a n i n g f u l  i n c e n t i v e  

f o r  saf e o perat i o n s .

On this point, it s h o u l d  b e  n o t e d  that a s i g n i f i­

c a n t l y  l owe r r a n g e  w o u l d  r e s u l t  in u n r e a s o n a b l y  l o w  a s s e s s­

m e n t s  at the l o w  e n d  o f  the scale. F o r  example, at a 

m a x i m u m  r a n g e  of $1 p e r  gallon, the d i s c h a r g e  of 100 gallons 

o f  oil to a s a l m o n  s t r e a m  w o u l d  r esult in a p e n a l t y  o f  $100 

-- a sum h a r d l y  c o m m e n s u r a t e  w i t h  the g r a v i t y  of that k i n d  

o f  incident.

E . S h o u l d n ' t  the re be an u p p e r  limit on l i a b i l i t y ?

U n d e r  H B  137, a n  u p p e r  limit doer, exist -- $50.00 

p e r  gallon. T h e  total limit of l i a b i l i t y  thus d e pe nds upon 

t h e  total a m o u n t  o f  oil spilled.

To p l a c e  a d o l l a r  l imit on the total a m o u n t  that 

m a y  b e  a s s e s s e d  w o u l d  r e p r e s e n t  a p o l i c y  j u d g m e n t  that, at a 

g i v e n  point, the h a r m  c a u s e d  b y  oil p o l l u t i o n  s h o u l d  be



b o r n e  b y  the public, r a t h e r  than the d ischarger. T h e  a d­

m i n i s t r a t i o n  is n o t  p r e p a r e d  to m a k e  that ju dgment. In this 

r e g a r d , it s h o u l d  b e  n o t e d  that A l a s k a  c u r r e n t l y  imposes

u n l i m i t e d  s t r i c t  l i a b i l i t y  for a c t u a l  d a m a g e s  -- as do M a i n e  , 

a n d  Flor ida. See A S  46.03.822.

A d m i t t e d l y ,  the r e c o v e r i e s  w h i c h  m i g h t  b e  h a d  

u n d e r  H B  137 a r e  c o n c e p t u a l l y  v e r y  high. So, it s h o u l d  be 

added, is the level of i mpact w h i c h  a n  oil spill c a t a s t r o p h e  

c a n  cause, as w e l l  as the f i g u r e s  w h i c h  e n t e r  into i n d u s­

try's c a l c u l a t i o n s  in d e t e r m i n i n g  w h a t  l e v e l  of s a f e t y  is 

e c o n o m i c a l l y  j u s t i f i a b l e .

F. W h y  is it n e c e s s a r y  to e s t a b l i s h  v i c a r i o u s  l i a b i l i t y ?

c e r t a i n  p e r s o n s  w h o  arc in a p o s i t i o n  to c o n t r o l  the i n t e­

gr i t y  o f  o p e r a t i o n s  f r o m  w h i c h  the d i s c h a r g e  occurred. F or 

example, oil termi n a l s  are m a d e  v i c a r i o u s l y  liable for 

s p i l l s  c a u s e d  b y  v e s s e l s  w h i c h  load at their  facilities. 

Similarly, the l es see o f  an o f f s h o r e  p l a t f o r m  is m a d e  v i c a­

r i o u s l y  liable for d i s c h a r g e s  c a u s e d  f r o m  h i s  platform, even 

t h o u g h  the actual cause of the d i s c h a r g e  m a y  be due to the 

acts o f  an i n d e p e n d e n t  contractor.

F o c u s i n g  on the q u e s t i o n  of v i c a r i o u s  l i a b i l i t y  

for terminals, it s h o u l d  be s t r e s s e d  that the o w n e r s  of the 

t r a n s p o r t e d  oil are the ones w h o  c h o o s e  the c a r r i e r s  w h i c h

H B  137 does e x t e n d  l i a b i l i t y  for the p e n a l t y  to
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i n s u r e  that o n l y  the s a f e s t  vessels, a n d  m o s t  e x p e r i e n c e d  

c r e w s  e n t e r  A l a s k a  w a t e r s ,  it s i m p l y  m a k e s  sense, as a 

m a t t e r  o f  equity, to h o l d  the t e r m i n a l  r e s p o n s i b l e  for the 

vessels' actions, w h i l e  t h e y  are in stat e waters.

It is this p h i l o s o p h y  w h i c h  m o t i v a t e d  §204 of the 

T r a n s - A l a s k a  P i p e l i n e  A u t h o r i z a t i o n  A c t  (43 USC § 1653(c)) 

w h i c h  m a k e s  the o w n e r s  o f  the T A P S  oil, t h r o u g h  the T r a n s -  

A l a s k a  P i p e l i n e  L i a b i l i t y  Fund, v i c a r i o u s l y  l iable for 

da m a g e s  (above $ 1 4  m i l l i o n )  c a u s e d  b y  oil spills f r o m  

v e s s e l s  w h i c h  s e rvice the terminal. It is this same p h i l o­

so p h y  w h i c h  led the S t a t e  of Maine, in its Oil D i s c h a r g e  

P r e v e n t i o n  a n d  P o l l u t i o n  C o n t r o l  A c t  o f  1970, to m a k e  oiJ 

te r m i n a l s  v i c a r i o u s l y  l i a b l e  for oil spills c a us ed b y  

" v e s s e l s  d e s t i n e d  for the l i c e n s e e’s f a c i l i t i e s . "  38 

M.R.S . A .  §552. T h i s  v i c a r i o u s  l i a b i l i t y  p r o v i s i o n  was 

u p h e l d  b y  the M a i n e  S u p r e m e  C o u r t  in P o r t l a n d  P i p e  L i n e  

C o r p o r a t i o n  vs. E n v i r o n m e n t a l  I m p r o v e m e n t  C o m m i s s i o n , 307 A  

2nd 1 (1973).

T h e r e  a r e  v e r y  r e a l  p r a c t i c a l  reas ons for c r e a t i n g  

v i c a r i o u s  liability, a s i d e  f r o m  the a m o u n t  o f  c o ntrol w h i c h  

the t e r minal e x e r c i s e s  o v e r  the q u a l i t y  of the vessel and 

its crew. First, the " i n d e p e n d e n t  c o n t r a c t o r "  d e f e n s e  -- 

w h i c h  m a y  be a v a i l a b l e  if v i c a r i o u s  l i a b i l i t y  w e r e  not

c r e a t e d  -- h a s  g e n e r a l l y  c a u s e d  severe p r o b l e m s  in oil s pill |j
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e n f o r c e m e n t .  F o r  example, the d o g g e d  i n s i s t e n c e  of A l y e s k a  

P i p e l i n e  S e r v i c e  C o m p a n y  t h a t  it is n o t  r e s p o n s i b l e  for oil 

sp i l l s  c a u s e d  b y  i n d e p e n d e n t  c o n t r a c t o r s  e n g a g e d  in T r a n s -  

A l a s k a  P i p e l i n e  w o r k  h a s  f r u s t r a t e d  state  e n f o r c e m e n t  

e f f o r t s  i n  that regard.

L i t i g a t i o n  a g a i n s t  the o w n e r  o f  t h e  v e s s e l  w i l l  

o f t e n  b e  fruitless. T h e  v e s s e l ' s  o w n e r  o r  c h a r t e r e r  w i l l  

o f t e n  be p r o t e c t e d  u n d e r  the f e d e r a l  L i m i t e d  L i a b i l i t y  A c t  

(46 U S C  §183, 186), w h i c h  p r o v i d e s  that the l i a b i l i t y  for 

d a m a g e s  o f  the v e s s e l ' s  o w n e r  o r  b a r e b o a t  c h a r t e r e r  as a 

r e s u l t  o f  a m a r i t i m e  i n c i d e n t  w i l l  o f t e n  b e  l i m i t e d  to the 

v a l u e  o f  the v e s s e l  a n d  f r e i g h t  on b o a r d  a f t e r  the i n c i d e n t . 

A f t e r  a t a n k e r  g r ounding, o f  course, that v a l u e  w i l l  b e  

r a t h e r  small. O f  course, s i n c e  H B  137 i m p o s e s  l i a b i l i t y  for 

p e n a l t i e s ,  and n o t  damages, it w i l l  be the s t a t e ' s  p o s i t i o n  

that the L i m i t e d  L i a b i l i t y  A c t  is inappl i c a b l e .  It is, 

h o w e v e r ,  far f r o m  c e r t a i n  h o w  the f e d e r a l  c o u r t s  w i l l  treat 

this h y b r i d  r e g u l a t o r y  a p p r o a c h  v i s - a - v i s  t h a t  act.

T h e  T o r r e y  C a n y o n  d i s a s t e r  p r o v i d e s  a t r a g i - c o m i c  

e x a m p l e  o f  p r e c i s e l y  this problem. On M a r c h  18, 1967, the 

I t a l i a n  m a s t e r  of this L i b e r i a n  r e g i s t e r e d  f l a g s h i p  r a n  

a g r o u n d  o f f  the c oa st o f  E n g l a n d ,  spilling, over a p e r i o d  of 

days, m o s t  of h e r  1 1 9 , 0 0 0  tons of crude oil. O n  M a r c h  28, 

the v e s s e l  w a s  s u n k  b y  R A F  bombers .
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T h e  T o r r e y  C a n y o n  w a s  o w n e d  b y  B a r r a c u d a  T ank er

Corp., a s u b s i d i a r y  o f  U n i o n  Oil Co. of C a l i f o r n i a .  B a r r a­

cu d a  o w n e d  the b o a t  p u r s u a n t  to a s a l e - l e a s e  b a c k  a r r a n g e­

m e n t  w i t h  Union.

B a r r a c u d a  i m m e d i a t e l y  sued to l i m i t  its liability. 

T h e  f e d e r a l  c o u r t  obliged, l i m i t i n g  B a r r a c u d a ' s  l i a b i l i t y  to 

$50 -- the v a l u e  o f  o n e  l i f e b o a t  w h i c h  s u r v i v e d  the bombing. 

S e e  In  R e  B a r r a c u d a  T a n k e r  C o r p ., 281 F. S u p p . 228, 232 

(S.D.N.Y. 1968).

T h e  f r u s t r a t e d  B r i t i s h  a n d  F r e n c h  g o v e r n m e n t s  

f i n a l l y  r e s o r t e d  to a r e m e d y  u n a v a i l a b l e  to A l a s k a  -- they 

s e i z e d  the T o r r e y  Canyon* s s i s t e r  ships in S i n g a p o r e  and 

R o t t e r d a m  and, i n  a v e r y  real sense, h e l d  t h e m  for ransom. 

B a r r a c u d a ' s  i n s u r e r s  then p a i d  the g o v e r n m e n t s  3 m i l l i o n  

p o u n d s  s t e r l i n g  -- a b o u t  o n e - s i x t h  o f  the c l e a n - u p  co s 

i n c u r r e d  as a r e s u l t  o f  the spill.

V i c a r i o u s  l i a b i l i t y  is n o t h i n g  n e w  to h a z a r d o u s  

u n d e r t a k i n g s  -- p a r t i c u l a r l y  the h a n d l i n g  o f  oil. Both as a 

m a t t e r  of equity, a n d  p r a c t i c a l  ne cess i t y ,  w e  b e l i e v e  it is 

i m p e r a t i v e  that those w h o  induce, a n d  p r o f i t  f r o m  oil h a n d­

lin g  a c t i v i t i e s ,  a n d  w h o  in fact h a v e  the a b i l i t y  to control 

the i n t e g r i t y  o f  those a c t i v i t i e s  if they so desire, be 

i m p r e s s e d  w i t h  a n o n - d e l e g a b l e  duty to see that those o p e r a­

tions are c o n d u c t e d  in as safe as p o s s i b l e  a manner.
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A• *W:

Finally , it s h o u l d  be s t r e s s e d  that  t h o s e  upon 

w h o m  v i c a r i o u s  l i a b i l i t y  is i m p o s e d  a r e  n o t  w i t h o u t  r e c o u r s e  

if the p e n a l t y  is a s s e s s e d  a g a i n s t  them. A s  the M a i n e  

S u p r e m e  C o u r t  s t r e s s e d  in P o r t l a n d  P i p e  L i n e  C o r p . , s u p r a , 

w e  a r e  d e a l i n g  h e r e  w i t h  a " m u t u a l l y  b e n e f i c i a l  r e l a t i o n s h i p  

[i.e. b e t w e e n  t e r m i n a l  a n d  vessels, a n d  o w n e r s  a n d  operators 

w h e r e ]  t h e r e  is, i n  the relationship , a d e q u a t e  o p p o r t u n i t y  

to locate, a m o n g  the b u s i n e s s  associates, the p r i m a r y  l i a­

bi l i t y . "

G . W i l l  f e d e r a l  a d m i r a l t y  l a w  let us do t h i s ?

T h e  s h o r t  a n s w e r  is yes. F o l l o w i n g  the U n i t e d  

S t a t e s  S u p r e m e  C o u r t  d e c i s i o n  in A s k e w  v. A m e r i c a n  W a t e r w a y s  

O p e r a t o r s , 411 US 325 (1973), w h i c h  u p h e l d  F l o r i d a ' s  strict 

l i a b i l i t y  oil spill statute, it was a r g u e d  b y  some that 

c e r t a i n  i m p l i c a t i o n s  in that o p i n i o n  m i g h t  limit  the state's 

a b i l i t y  to i m p o s e  s trict  l i a b i l i t y  for s a n c t i o n s  or damages 

b e y o n d  the li mits e s t a b l i s h e d  in the F e d e r a l  W a t e r  P o l l u t i o n  

C o n t r o l  A c t  -- i.e. $14 m i l l i o n  dollars for vessels. I n  

u p h o l d i n g  M a i n e ' s  u n l i m i t e d  strict l i a b i l i t y  o i l  spill law, 

t h e  M a i n e  S u p r e m e  Court, in P o r t l a n d  P i p e  L i n e  C e m e n t , 

s u p r a , s p e c i f i c a l l y  r e j e c t e d  that argument, a n d  C o n g r e s s  has 

s i n c e  m a d e  it c l e a r  that the M a i n e  S u p r e m e  C o u r t  c o r r e ^ l y  

i n t e r p r e t e d  its i nten t w i t h  r e g ar ds to the s t at e's p o w e r  to 

e n t e r  the d o m a i n  o f  admiralty, to see k r e d r e s s  for oil 

p o l l u t i o n .  F o r  example, in e s t a b l i s h i n g  the T r a n s - A l a s k a  

P i p e l i n e  L i a b i l i t y  Fund, C o n gres s s t a t e d  w i t h  r e g a r d  to 

v e s s e l s :

S
r
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" This s u b s e c t i o n  shall n o t  b e  i n t e r p r e t e d  to 
p r e e m p t  the f i e l d  o f  s t r i c t  l i a b i l i t y  or p r e­
cl u d e  a n y  s tate f r o m  i m p o s i n g  a d d i t i o n a l  r e q u i r e­
m e n t s . "  43 U S C  § 1653(c)(9).

T o  the same e f f e c t  is the f o l l o w i n g  p r o v i s i o n  in. 

the f e d e r a l  l a w  c r e a t i n g  the D e e p  W a t e r  P o r t  L i a b i l i t y  fund:

" T h i s  s e c t i o n  shall n o t  b e  i n t e r p r e t e d  to p r e empt 
t h e  f i e l d  of l i a b i l i t y  or to p r e c l u d e  any state 
f o r  i m p o s i n g  a d d i t i o n a l  r e q u i r e m e n t s  or l i a b ility 
f o r  d i s c h a r g e s  of oi l f r o m  a deep w a t e r  p o r t  or a 
v e s s e l  w i t h i n  a s a f e t y  z o n e . "  P.L. 93-697, §
1 8 ( k ) (1).

S i m i l a r  p r o v i s i o n s  a re c o n t a i n e d  in c o m p r e h e n s i v e  

o i l  s p i l l  l i a b i l i t y  l e g i s l a t i o n  n o w  p e n d i n g  b e f o r e  Congress. 

It is c l e a r  tha t states h a v e  a " wide s c o p e "  in e n a c t i n g  laws 

p e r t a i n i n g  to a d m i r a l t y  matters, as long as the law does n o t  

c o n c e r n  a m a t t e r  r e q u i r i n g  unifor m i t y ,  o r  i m p a i r  the h a r m o n y  

of the a d m i r a l t y  system. See R o m e r o  v. I n t ern ati o n a l  T e r­

m i n a l  O p e r a t i n g  C o . , 358 U. S. 354; A s k e w , s u p r a . Both the 

c o u r t s  a n d  C o n g r e s s  h a v e  m a d e  it clear t h a t  the s t a t e s’ 

po w e r  to l e g i s l a t e  in a d m i r a l t y  w i t h  r e g a r d  to oil p o l l u t i o n  

is p a r t i c u l a r l y  broad.

II. W h e r e  does the m o n e y  go?

T h e  a d m i n i s t r a t i o n  m a d e  a c o n s c i o u s  decision, in 

s u b m i t t i n g  IIB 137, not to s p e c i f y  h o w  the p e n a l t i e s  r e c e i v e d  

s h o u l d  b e  alloca t e d .  If the bill is l eft u n t o u c h e d  in this
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regard, p e n a l t i e s  c o l l e c t e d  would, p u r s u a n t  to A S  30.25- 

.220(b), b e  d e p o s i t e d  in the c o a s t a l  p r o t e c t i o n  fund. We 

b e l i e v e  it w o u l d  serve n o  p u r p o s e  to o v e r - l o a d  the coastal 

p r o t e c t i o n  f u n d  w i t h  the s u b s t a n t i a l  p e n a l t i e s  w h i c h  m a y  b e  

c o l l e c t e d  u n d e r  this bill.

We  w o u l d  submit, for the l e g i s l a t u r e’s c o n s i d e r­

ation, that it w o u l d  b e  m o r e  a p p r o p r i a t e  to r e t u r n  the 

p e n a l t i e s  to the g e n e r a l  fund, p r o v i d i n g  at t h e  same time 

that the l e g i s l a t u r e  m a y  a n n u a l l y  a p p r o p r i a t e  a n  a mount  

e q u a l  to the p e n a l t i e s  c o l l e c t e d  for the p r e v i o u s  y e a r  for 

t h e  p u r p o s e  o f  f i n a n c i n g  r e n e w a b l e  r e s o u r c e  e n h a n c e m e n t  

e f f o r t s  in areas a f f e c t e d  b y  oil pollution. T h e s e  efforts, 

o f  course, could s p e c i f i c a l l y  include fish h atcherie s. It 

is o u r  b e l i e f  that, in light of the e x t r e m e  u n l i k e l i h o o d  of 

e f f e c t i v e  r e c o v e r y  b y  f i s h e r m e n  for the full a mount of 

d a m a g e s  a c t u a l l y  c a u s e d  to them as the r e s u l t  o f  oil p o l l u­

tion, that this m e c h a n i s m  w o u l d  come as c l o s e  as p o s s i b l e  

to, in fact, m a k i n g  the fishing i n d u s t r y  xtfholc a f t e r  a 

c a t a s t r o p h e  occurs. T h e  department: of l a w  w i l l  be g l a d  to 

a s s i s t  the l e g i s l a t u r e  in d r a f t i n g  a n e w  s u b s e c t i o n  in this 

r e g a r d  if that is the l e g i s l a t u r e ' s  desire.
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DEPARTMENT OF LAW
/ y>fK £ HAMMOND, GOVERNOR

OFFICE or THE ATTORNEY BENERAL POUCH K - STATE CAPITOL
JUNEAU 99311

May 5, 1977

The Honorable Kay Poland 
Senator
A laska State Legislature*
P ouch V
Juneau, A l a s k a  99811

Re: HB 137

Dear S e nator Poland:

The above- e n t i t l e d  bill is p r e s e n t l y  pending in 
the Senate Resources Committee. It is a m e a s u r e  w h i c h  
establishes civil penalties for oil pollution. I am writing 
to you ir the hope that you and other members of the Senate 
w i l l  act favorably on this bill before adjournment, since if 
you do not there will be no m eaningful tool available to 
deal w i t h  a major oil spill in Alaska.

Right now, if we had a tanker accident and millions 
o f  gallons e n t ered A l a s k a n  waters, we w o u l d  have three 
o p t i o n s :

1. We could proceed c riminally and obtain a fine
of up to $25,000.

2. We could seek a civil fine for liquidated
damages of up to $100,000.,

3. Finally, if w e  could prove actual damages to
the environment, we could r e c over for those 
d a m a g e s .

On the surface, the final option seems to provide 
a means, for dealing w i t h  massive spills. But the p r o b l e m  is 
that in all the years of statehood this statute has been 
only used once, and that was for damage to nets as the 
result of a spill. No one has aver been able to show 
damages to the environment for the simple reason that our 
level of scientific knowledge has not reached the point 
w h e r e  such damages can be ^hown to the s a t isfaction of a



The H o n o r a b l e  K a y  Poland 
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court. If, for instance, we had a m a j o r  oil spill in a 
pr o d u c t i v e  salmon area, there is n o  w a y  for us to tell how 
m a n y  salmon fry or eggs were destroyed, w h a t  other marine 
life was affected, such as marine life w h i c h  w o u l d  form an 
es s e n t i a l  link in the food chain for salmon, and no w a y  to 
prove w i t h  certainty, even were runs to d r a s t i c a l l y  decrease 
years later, that the proximate cause of that decrease was 
the oil spill. I think n early every m a r i n e  b i o l ogist w o u l d  
agree that m a j o r  oil spills cause s u bstantial damage, but 
they w o u l d  also all agree that there is no w a y  w e  could 
qu a n t i f y  that damage under present j u d i c i a l l y  e stablished  
rules of evidence.

In the end, it boils down to the fact that we have 
n o  m e a n i n g f u l  deterrent for those w h o  w o u l d  cause a massive 
oil spill in state waters. L e g i s l a t i o n  adopted last year 
set stringent standards for tankers w h i c h  w i l l  go a long w a y  
toward h e l p i n g  us prevent spills, but there is still the 
factor of htaman error which, in spite of the most rigid 
safety devices, m a y  still lead to m a s s i v e  damage. Once that 
spill occurs, the state should have some means of proceeding  
against the company that caused the spill. HB 137 provides 
that means. The bill is extremely important from the a d m i n­
istration's standpoint, since this year w i l l  see the c o m m e n c e­
me n t  of m a j o r  tanker traffic through A l a s k a n  waters, and if 
w e  do have a m a j o r  accident the state s h ould have the power 
to take significant steps against those w h o  caused the 
pollution.

The bill as it p assed the House has b e e n  s u b s t a n­
tially c h anged from the bill w h i c h  was o r i g i n a l l y  introduced 
by the administration. The House e l i m i n a t e d  from the provisions 
o f  the bill all spills of under 10,000 gallons, so as to 
make the bill applicable to m a j o r  tanker type spills rather 
than those from fishing boats. A m a x i m u m  limit of $100 
m i l l i o n  has been p l a c e d  on the fine, w h i c h  m a y  seem large 
until you consider the magnitude of profit involved  
in a single tanker voyage. The house bill also bases the 
civil fine on the amount of oil. spilled less the amount of 
oil cleaned up, providing a m a j o r  incentive for cleanup 
a c t i v i t i e s .
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The b a s i c  theory of the house bill is for the 
Co m missioner of Enviro n m e n t a l  Conse r v a t i o n  to e s t a b l i s h  a 
sliding scale of penalties for oil spills up to a m a x i m u m  
set b y  the Legislature, dependent upon the type of oil spill 
(crude, jet fuel, etc.), and the sensitivity of the receiving 
e n vironment (open ocean, confined salt w a t e r  system, etc.).
The schedule w o u l d  be subject to legislative r e v i e w  after it 
is established. The theory is that penalties for oil pollution  
should depend on h o w  serious that pollution is and, w h i l e  we 
cannot fix damages w i t h  the certainty r e q u i r e d  by law, we 
can predict w i t h  certainty that certain types of oil in 
certain types of environments cause m o r e  serious damage than 
other types of oil in different environments.

I a m  e n c l osing w i t h  this letter a section-by- 
section analysis of the bill so that y o u  w i l l  have a basic 
u n d e r s t a n d i n g  of the structure of the bill that p a s s e d  the 
House. A g a i n  I reiterate uhat w e  have no effective tool to 
deal w i t h  m a j o r  oil spills now, and as the a d m i n i s t r a t i o n  
officer w i t h  the r e s p onsibility to enforce p o l l u t i o n  laws, I 
want ver> m u c h  to have that kind of a tool before, rather 
than after, a m a j o r  spill occurs in state waters. I therefore 
ask you to p lease consider this bill s e r i ously ±n the closing 
days of this session. iembers of my office and all other 
members of the administration stand available to provide 
information and to help you in any w a y  in your deliberations 
on the subject.

A v r u m  M. Grose 
At t o r n e y  General

AMG:as
Enclosure

*



S E C T I O N - B Y - S E C T I O N  A N A L Y S I S  OF C S H B  137 (Judiciary) am

1. I n t r o d u c t i o n

H B  137 v/ould c r e a t e  a s c h e d u l e  o f  c i v i l  p e n a l t i e s  
f o r  t h e  d i s c h a r g e  o f  o i l  o n  a p e r  g a l l o n  b a s i s .  It is 
p a t t e r n e d  in l a r g e  m e a s u r e  o n  S e c t i o n  3 1 1 ( b ) ( 2 ) (B)(iv) of 
t h e  F e d e r a l  W a t e r  P o l l u t i o n  C o n t r o l  Act. A l t h o u g h  the  
m e c h a n i c s  o f  t h e  b i l l  a r e  new, its c o n c e p t s  a n d  p u r p o s e s  are 
c o n s i s t e n t  w i t h  A l a s k a ' s  e x i s t i n g  s trict l i a b i l i t y  c i v i l  
p e n a l t y  law.

U n d e r  t h e  bill, t h e  D e p a r t m e n t  o f  E n v i r o n m e n t a l  
C o n s e r v a t i o n  is to e s t a b l i s h ,  u n d e r  d e t a i l e d  l e g i s l a t i v e  
g u i d a n c e ,  a s c h e d u l e  o f  p e n a l t i e s  based, e s s e n t i a l l y ,  o n  the 
t y p e  of o i l  spilled, a n d  the s e n s i t i v i t y  o f  t h e  r e c e i v i n g  
e n v i r o n m e n t .  M a x i m u m  p e r  g a l l o n  a s s e s s m e n t s  f o r  v a r i o u s  
c l a s s e s  o f  r e c e i v i n g  e n v i r o n m e n t s  are set 'ut in t h e  bill.

D i s c h a r g e r s  a r e  s t r i c t l y  liable jr t h e  penalties, 
as t h e y  n o w  a r e  u n d e r  AS> 4 6 . 0 3 . 7 6 0  and A b  4 6 . 0 3 . 3 2 2  a n d  the 
s t a t e  is r e q u i r e d  t o  p r o v e  its c a s e  at t r i a l  b o t h  a s  to 
l i a b i l i t y  a n d  t h e  s i z e  o f  the spill. M o r e o v e r ,  p e n a l t i e s  
w i l l  o n l y  b e  a s s e s s e d  o n  t h a t  amount, of o i l  n o t  c l e a n e d  up.

2. S u b s e c t i o n  (a)

T h i s  s u b s e c t i o n  a r t i c u l a t e s  the p u r p o s e s  of t h e  
bill. P a r a g r a p h s  (1) a n d  (2) s t r e s s  that, b e c a u s e  of t h e  
long-t e r m ,  s u b t l e  a n d  u n q u a n t i f i a b l e  n a t u r e  o f  oil p o l l u t i o n  
i m pact, t r a d i t i o n a l  l i a b i l i t y  and d a m a g e  c o n c e p t s  a r e  i n e f­
f e c t i v e  in compensciting for o i l  spills.

P a r a g r a p h  (3) h i g h l i g h t s  the i m p o r t a n t  i n c e n t i v e  
a s p e c t s  of t h e  bill. It r e c o n g i z e s  that t h e  p e r  g a l l o n  
a s s e s s m e n t  for s m a l l  o i l  h a n d l e r s  d o e s  n o t  n e e d  to b e  a s  
h i g h  as for l a r g e  handler's in o r d e r  to i n d u c e  s a f e  o p e r a­
tions.

3. S u b s e c t i o n s  ( b ) , (c) a n d  (d)

T h e  s t a n d a r d s  for t h e  e s t a b l i s h m e n t  of t h e  p e n a l t y  
s c h e d u l e  a r e  set o u t  in t h o s e  s u b s e c t i o n s .  F i r s t ,  m a x i m u m  
a s s e s s m e n t s ,  r a n g i n g  f r o m  $10 p e r  g a l l o n  in f r e s h w a t e r  to $1 
p e r  g a l l o n  in s a l t  w a t e r ,  are e s t a b l i s h e d .  W e  s t r e s s  that 
t h e s e  f i g u r e s  a r e  maximums^ —  p e n a l t i e s  f o r  u n p r o d u c t i v e  
f r e s h w a t e r  e n v i r o n m e n t s ,  for example, v/ould b e  s u b s t a n t i a l l y  
l o w e r  t h a n  $10 p e r  gallon.



T h e r e  is n o t h i n g  m a g i c a l  a b o u t  the f i g u r e s  used. 
T h e s e  a r e  c i v i l  p e n a l t i e s ,  not r i g i d l y  p r e - e s t a b l i s h e d  
a c t u a l  damages. In s e t t i n g  p e n a l t i e s ,  a j u d g m e n t  m u s t  be 
m a d e  as to w h e t h e r  t h e  a m o u n t  c h o s e n  b e a r s  a r e a s o n a b l e  
r e l a t i o n s h i p  to t h e  p u r p o s e s  of t h e  l e g i s l a t i o n ,  V7e b e l i e v e  
t h e  a m o u n t s  c h o s e n  m e e t  t h a t  standard.

T h e  b a s e  p e n a l t i e s  t h e m s e l v e s  a r e  m o d e s t .  For 
e x a m p l e ,  a 1 0 , 0 0 0  g a l l o n  s pill i n t o  K a c h e m a k  B a y  w o u l d  
r e s u l t  in l i a b i l i t y  of, a t  the most, $ 2 5 , 0 0 0  —  as o p p o s e d  
t o  p o t e n t i a l  $ 1 0 0 , 0 0 0  e x p o s u r e  u n d e r  e x i s t i n g  l a w  (AS 46.03- 
.760). T h e  b a s e  p e n a l t i e s ,  h o w ever, i n c r e a s e  w i t h  the size 
o f  t h e  spill, a c c o r d i n g  to a m u l t i p l i e r  f a c t o r  s p e l l e d  out  
in s u b s e c t i o n  (b)(2). T h e  f a c t o r  is 1 f o r  s p i l l s  of 10,000 
g a l l o n s ,  a n d  r e a c h e s  5 f o r  s p i l l s  of 1 0 0 , 0 0 0  g a l l o n s  or m o r e  
a c c o r d i n g  t o  a f o r m u l a .  Thus, o u r  same h y p o t h e t i c a l  spill 
i n  K a c h e m a k  Bay, if i n c r e a s e d  to 1 0 0 , 0 0 0  g a l l o n s ,  w o u l d  
r e s u l t  in l i a b i l i t y  o f  $ 1 , 2 5  m i l l i o n .  I n  an u n p r o d u c t i v e  
e n v i r o n m e n t ,  t h i s  f i g u r e s  w o u l d  b e  s u b s t a n t i a l l y  lower.
T h i s  f o r m u l a  a p p r o a c h  i m p l e m e n t s  t h e  f i n d i n g s  o f  s u b s e c t i o n  
(a) (3) —  t h a t  t h e  l e v e l  o f  i n c e n t i v e  s h o u l d  i n c r e a s e  a c­
c o r d i n g  to t h e  s i z e  o f  t h e  o i l  h a n d l i n g  o p e r a t i o n .

S u b s e c t i o n  (e)

T h i s  s u b s e c t i o n  e s t a b l i s h e s  l i a b i l i t y  for the 
p e n a l t i e s .  A t  t h e  o u t s e t ,  r. l i a b i l i t y  c e i l i n g  of $100 
m i l l i o n  is e s t a b l i s h e d .  T h i s  p r o v i s i o n  w a s  i n s e r t e d  in the 
H o u s e  J u d i c i a r y  C o m m i t t e e ,  in r e s p o n s e  t o  c o n c e r n s  o v e r  the 
o t h e r w i s e  u n l i m i t e d  n a t u r e  of liability. T h e  s u b s e c t i o n  
a l s o  e x e m p t s  e n t i r e l y  s p i l l s  less t h a n  1 0 , 0 0 0  g a l l o n s  from 
t h e  b i l l ' s  c o v e r a g e .  T h i s  a d m e n d m e n t  w a s  i n s e r t e d  on the 
H o u s e  floor.

T h e  s u b s e c t i o n  a l s o  a l l e v i a t e s  the p r o b l e m  of the 
" i n d e p e n d e n t  c o n t r a c t o r "  d e f e n s e .  Usually, a n  oil c o m p a n y  
w i l l  c o n d u c t  o p e r a t i o n s  t h r o u g h  a c o n t r a c t o r .  If a m i s h a p  
o c c urs, t h e  oil c o m p a n y  m a y  d i s c l a i m  r e s p o n s i b i l i t y .  S u b­
s e c t i o n  (e) i m p o s e s  a d u t y  o n  i n d u s t r y  t o  c h o o s e  its c o n­
t r a c t o r s  a n d  c a r r i e r s  well, a n d  t o  m a i n t a i n  s t r i c t  q u a l i t y  
c o n t r o l ,  by m a k i n g ,  for e x a mple, t h e  o w n e r  of t h e  oil liable 
for s p i l l s  f r o m  t h e  v e s s e l  c a r r y i n g  its oil, a n d  the o f f­
sh o r e  l e s s e e  l i a b l e  for t h e  a c t i v i t i e s  o f  its c o n t r a c t o r s  on 
t h e  d r i l l i n g  rig.

L i a b i l i t y  is e x t e n d e d  to s p i l l s  in t h e  A l a s k a  
O u t e r  C o n t i n e n t a l  S h elf. O u r  s t a t e  s u p r e m e  c o u r t  has 
s t r o n g l y  i n d i c a t e d  that, b e c a u s e  o f  the s t a t e ' s  s t r o n g  
i n t e r e s t  in the p r o d u c t i v i t y  or t h e  OCS, t h i s  e x e r c i s e  of 
a u t h o r i t y  m a y  be p e r m i s s i b l e .  A s  a s a f e g u a r d ,  however, a 
s p e c i f i c  s e v e r a b i l i t y  p r o v i s i o n  w i t h  r e g a r d  t o  t h i s  c.spect 
o f  t h e  bill has b e e n  p r o v i d e d  in s e c t i o n  2.



S u b s e c t i o n  (f)

T h i s  s u b s e c t i o n  p r o v i d e s  that o n l y  that a m o u n t  of 
o i l  not c l e a n e d  u p  w i l l  be u t i l i z e d  in c o m p u t i n g  the p e n a l­
ties. It a l s o  p r o v i d e s  t h a t  the c o u r t  m a y  e s t i m a t e  the 
a m o u n t  of oil removed. T h i s  latter p r o v i s i o n  w a s  i n s e r t e d  
at the b e h e s t  of i n d u s t r y , w h i c h  c o r r e c t l y  p o i n t e d  out that 
t h e  a m o u n t  of oil r e m o v e d  c a n n o t  be p r o v e n  w i t h  precision.

S u b s e c t i o n s  (h) and (j)

T h e s e  s u b s e c t i o n s  set o u t  the a v a i l a b l e  d e f e n s e s  
to liability. T h e y  i n c l u d e  the "normal" s t r i c t  l i a b i l i t y  
d e f e n s e s  —  a c t  of war, g o v e r n m e n t a l  n e g l i g e n c e  and act of 
God. T h e  act of G o d  d e f e n s e  w i l l  only be a v a i l a b l e  if the 
a c t  of n a t u r e  w a s  u n a v o i d a b l e ,  u n p r e d i c a t a b l e , and u n i q u e  to 
t h e  area in w h i c h  it occurred.

A c t s  of s a b o t a g e  and o t h e r  i n t e n t i o n a l  acts by a 
t h i r d  p a r t y  c o n s t i t u t e  a c o m p l e t e  d e f e n s e  u n d e r  the bill. 
However, if a spill is o c c a s i o n e d  by t h i r d - p a r t y  negligence, 
th e  p e n a l t y  m a y  o n l y  be r e d u c e d  by half. T h i s  is m o r e  
g e n e r o u s  t h a n  m o s t  s t r i c t  l i a b i l i t y  statutes, w h e r e  third- 
p a r t y  n e g l i g e n c e  is n o t  a d e f e n s e  at all.

y
S u b s e c t i o n  (k)

T h i s  s u b s e c t i o n  p r o v i d e s  that p e n a l t i e s  r e c e i v e d  
u n d e r  the bill w i l l  be c r e d i t e d  to a s p e c i a l  account.- The 
l e g i s l a t u r e  m a y  a p p r o p r i a t e  funds from this a c c o u n t  to 
fi n a n c e  r e n e w a b l e  r e s o u r c e  e n h a n c e m e n t  p r o j e c t s  in areas 
a f f e c t e d  b y  oil pollu t i o n .


