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Exploi tat ion, sustained use, management. These are terms whfch ,  w hen  appl ied to marine 
m am m als , q u ick ly  f ind  defenders and attackers, each equal ly  sure o f  their ground. Dr. 
Sidney Hol t  examines some o f  the history o f  and causes beh ind  this debate. In particular, 
weaknesses in data-gathering techniques have caused controversy.
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It is not now fashionable in scientific c ir­
cles to  be sym pathetic w ith  Sir A lis ta ir 
H ardy 's  hypothesis tha t humans are de­
scended from  an aquatic ape. But one 
must adm it it makes a nice story: W ebbed 
feet, sparse fu r. b lubber, mammaries to ­
wards the head end where the baby can be 
fed above w ate r level i f  m other is standing 
in a sha llow  lagoon. W he th e r or not we 
came out o f the ocean, some o f us are now 
going back to  it: to  exp lore and play, to 
exp lo it, to  live  fo r short periods and. un­
fo rtu n a te ly , to  figh t. The last tw o  decades 
have seen an unprecedented in trusion of 
humans in th is last, vast space of the b io ­
sphere. and the technology to  expand and 
consolidate th is in tru s io n  is developing 
fast. W e have already learned things un­
dreamed: tha t w ho le  com m unities of
species th rive  in the abyss on the anaerobic 
sulphur m etabolism  o f bacteria that live in 
volcanic vents, that some whales sing and 
others p lunge to  enorm ous depths and 
perhaps navigate by an electrom agnetic 
sense. tha t do lphins see w ith  sound, and 
that cu rios ity  is com m on among marine 
mammals.

As wc have discovered these and many 
other surpris ing th ings some o f us have 
wondered whether there are lessons to  be 
learned bv studying the evo lu tion  of 
marine life  that w ill speed up our con­
quest. O thers, m ore rom antic , ponder 
whether whales m ight have a long social 
m em ory and thus m ight have something 
useful to  te ll us about our own social o rg ­
an ization and survival. The greai nuclear 
phvsicist Leo Szilard suggested—1 th ink 
w ith a touch of sarcasm -tha t dolphins 
nu th t be I v t ie i  advisers on in te rna tiona l 
re la tion1* than some o f the po litic ians and

professors he 'd m et. though they m ight 
usurp the ir masters' places. For be tte r or 
fo r worse, humans have always found 
m arine mammals— especially the whales 
and dolphins— to  be usefu l, fascinating 
and, to  a degree, godlike.

A no the r em inent scientist, the ecologist 
G. Evelyn H utch inson, defined the b io ­
sphere as " th e  volum e in  which organisms 
liv e ."  A  recent fashion is to  ta lk  about 
human habita t— another b io log ica l term , 
meaning something like  " th e  loca lity  in 
which an organism lives, becoming 
adapted to the p reva iling  con d itio n s ." 
A nd . at last we are beginning to  realize 
that liv ing  form s not on ly  adapt to  features 
of the physical env ironm en t, bu t tha t they 
have changed— and continue to  change 
— the planet to  suit the ir needs. Jim  Love­
lock called that idea the G aia  hypothesis 
and. fo llow ing  H u tch inson ’s language. 1 
th ink  o f Gaia as " th e  vo lum e in which 
organisms m ake themselves co m fo rta b le ." 
A  central task o f m arine m am m al science 
is to  discover how m ammals use the sea. 
how they have changed it .  and how they 
have adapted to  it.

Inso fa r as they make such discoveries, 
scientists feei confident that they can ad­
vise industry, governm ent, the general 
public, the m ilita ry , about the conse­
quences o f the impact o f human activ ities 
on marine m ammals— and vice versa. 
They w ill usually go fu rth e r, and suggest 
what should be done about problem s that 
may arise fio m  those impacts. Indeed, 
most scientists studying marine mammals 
are employed to  do just that.

T he ir advice and pressure from  o ther 
sources such as the fishing in du s try , legis­
lative bodies and conservation and anim al

w e lfare organizations often results in what 
is nowadays often called managing marine 
m am m als. This is supposed to be distinct 
from  sim ply k illin g  them, but that is what 
most ••m anagem ent" has actually entailed 
un til n o w .

In  fa c t. I th in k  it  is more useful to con­
centrate on the problems o f managing the 
human side o f the relationship. I f  we do 
tha t, it  is instantly  obvious that more disci­
plines than b io logy are needed to construct 
possible solutions to  the practical prob­
lems. B u t th is idea is still litt le  appreciated 
at adm in is tra tive  levels, w ith the result 
that ra tio n a l links between the advice of 
b io logists and po litica l decisions about 
management remain tenuous. This, and 
the im pera tives o f public action, have 
com m only placed scientists in the position 
o f handing out advice w ith an inadequate 
basis, and fo rm ula ting  management goals 
as well as procedures. A nd  tha t, in turn, 
has too  o ften led to the inadequacies being 
concealed. Sometimes such concealment 
has been deliberate: experience has been 
that i f  sc ien tific  advice is hedged w ith if  s. 
buts and disclaimers, the conditional 
clauses w ill be lost in the po litica l fray, and 
scientists do want their advice to  be 
heeded. A t  o ther times the scientists them­
selves seem to forget about the weaknesses 
in the ir data and analytical procedures: 
sometimes they don 't even find  those 
weaknesses un til long after the ir advice 
has been acted upon I later give some 
examples, but meanwhile suggest to the 
concerned lay reader that if  she or he reads 
or is to ld  by biologists (or by someone 
claim ing to  «.peak for them, or quoting 
them) tha t, fo t example, there are two 
m illion harp veals or five hundred



A r t is t 's  re n d itio n  o f a rig h t w hale, 
d o n a te d  to  A m b io  by R obb ins  B arstow . 
D ra w in g : D ona ld  S ine ti.

thousand sperm whales in the w orld , they 
shou ld  ask where that number came from  
be fo re  they  believe it :  and get a second 
o p in io n  i f  they can.

ORIGINS OF MARINE MAMMALS
A l l  m arine  m ammals have terrestria l an­
cestors. and they have lost or changed the 
use o f th e ir  legs to  a greater or lesser de­
gree. M am m als returned to the sea by sev­
era l d iffe re n t evo lu tionary paths. The liv ­
ing seals, sea lions and fur seals are de­
scended fro m  early carnivores and proh- 
abl> a rrived  by tw o  routes, diverging in the 
e a rly  M iocene , about 20 m illion  years ago. 
O ne subgroup, the O tarioids who had 
be a r-like  ancestors and evolved mainly in 
the  N o rth  Pacific, led on the one hand to 
the  fu r  seals and sea lions (O ia riids) and 
on the o the r hand to  the walruses 
(O dob en ids ). The fo rm er have small ex­
te rna l ears, and the males external testes, 
w h ich  the  walruses do not (the ir most ob­
vious special feature is a webbed ta il) : all 
have h ind  flippe rs  that can be turned for- 
w<jrd so w a lk in g  is possible: no fu r on the ir 
pa lm s and soles: and a light-co lored skin 
unde r th e ir  fu r. These and many other 
ana tom ica l features distinguish the sub­
g roup  as a w hole from  the other m ajor 
subgroup , the Phocoids.

Less is know n about the orig ins o f the 
Phocoids. bu t they appear to be descended 
fro m  o tte r- lik e  ancestors and to have come 
fro m  the N o rth  A tlan tic . None o f them 
have exte rna l ears, nor can they "w a lk ."  
and all have fu rry  palms and soles and 
da rk  skins. L ik e  the first group they sp lit 
in to  tw o  tv pes verv early: the Phocids 
— true  no rth e rn  seals- and the elephant 
and m onk seals. The evolutionary re la ­
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tionships o f severa! species o f “ P hoc id " 
seals which are confined to  the A n ta rc tic  
region are not yet known.

O ta rio ids  are all tru ly m arine, w h ile  a 
few o f the northern  Phocids live in  es­
tuaries and even in lakes. T h is  last feature 
probab ly results from  m a jo r tectonic 
movements invo lv ing  changes in and the 
eventual break-up o f Tethys, the equato­
ria l sea which in the M iocene connected 
the A tla n tic  and Ind ian Oceans, and its 
no rthern  branch, Paratethys. T h e ir rem ­
nants include the M edite rranean. B lack. 
Caspian and A ra l Seas and Lake B a ika l, 
all o f  which arc homes to  species o f seals. 
B ut whatever the ir orig ins o r present 
homes, the pinnipeds (as we can conven­
iently call the O ta rio ids and Phocoids to ­
gether) all depend on access to land or ice 
floes fo r breeding.

W hales and do lphins— cetaceans— have 
no such dependence. They. too. have a l­
most certainly travelled along two 
evo lu tionary paths, but whether or not 
from  a com m on ancestor is unclear. They 
seem to be distantly related to the even­
toed hoofed mammals, probab ly to  d if ­
ferent branches o f that gieat and het­
erogeneous O rder. The firs t recognizable 
cetaceans appeared after the Cretaceous 
te rm ina l catastrophe about 70 m illio n  
years ago. which signalled the end not only 
o f the dinosaurs but also o f the large 
m arine reptiles. In a sense, whales re ­
placed them, and d iversified and p ro life r ­
ated fo r at least 50 m illion  years. A n im a ls  
like  m odern whales firs t appear in the 
fossil record about 30 m illio n  years ago. 
and the toothed whales (O dontocetes) 
were then already distinct from  the baleen 
whales (M ysiice ies). A pa rt from  the ab­

sence o f teeth and presence o f baleen plates 
(food  filte rs  which are essentially exten­
sions o f the palate, and the source of 
"w ha leb one ” ) the baleen whales have 
double and symmetrical nostrils (the blow­
hole) on the tops o f their heads and are all 
very large animals. Odontocetes. w ith  one 
asym m etrical blowhole, range in size from 
the great sperm whale, through the bot- 
tlenose whales (about the size o f the 
smallest baleen whale, the m inke) and the 
largest "d o lp h in ” — the orca or " k i l le r ”  
whale— to the smallest do lphins, which are 
less than human-sized.

The cetaceans are, among mammals, 
the most com plete ly adapted to  ocean life. 
They have no dependence on land and the 
bigger ones can come to g rie f in shallow 
water, although there are a few observa­
tions o f do lphins coming a litt le  way up 
gently s loping beaches, apparently to  take 
stranded fish. There are at least eighty sur­
v iv ing  species of cetaceans; some are 
known to  us on ly from  one o r tw o skeletal 
remains found on beaches. L ike  the 
pinn ipeds they are carnivorous, but the 
baleen whales have specialized in eating 
huge num bers o f small pelagic p re y . main­
ly crustaceans and small fishes. The grey 
whale is an exception— it grubs fo r benthic 
animals on the sea-bed. The cetaceans 
have re la tive ly  large heads, p rim arily  to 
accommodate their specialized jaws, but 
also— especia lly in the Odontocetes— to 
hold large brains and the organs by which 
they accoustica lly sense th e ir environm ent 
and com m unicate w ith each other. A ll the 
baleen whales, and most o f the toothed 
whales and dolphins are m arine, but some 
o f the sm aller dolphins live fa r up warm 
rivers and in estuaries.
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T b c  th ird  m ain group o f marini, m am ­
m als, the  Sirens, comprises three species 
o f m ana tee  and the dugong. T he ir fossil 
reco rd  extends back 50 m illio n  years. The 
g ro u p  seems to  have orig inated in the A t ­
la n tic  reg ion , bu t tw o forms passed 
th ro u g h  the C en tra l A m erican seaway in 
the  M id d le  M iocene and prospered in the 
N o r th  Pacific . A l l  surviv ing species are 
tro p ic a l o r  sub -trop ica l, though the largest 
recen t species— Stelier's Sea Cow, which 
was e x te rm in a te d  by hunters in the eigh­
tee n th  ce n tu ry— live d  in the Pacific A rc tic . 
The m anatees are confined to the A tlan tic  
reg io n . T w o  o f them  th rive  in brackish 
w aters in  W est A fr ic a  and the Caribbean 
but can surv ive  bo th  in the sea and in fresh 
w a te rs ; the  th ird  species lives far up the 
A m a z o n . The dugong is com plete ly 
m arine  and d is tribu ted  w idely throughout 
the In d ia n  Ocean and western Pacific. A ll 
m anatees are herbivores, feeding on 
b o t to m - liv in g  p lan ts, so they are confined 
to  s h a llo w  coastal waters. L ike  the ceta­
ceans, th e y  are independent o f land and 
are q u ite  help less i f  stranded, having no 
h ind  lim b s  o r h igh ly  specialized fore 
flip p e rs .

C o as ta l w a ters are the habitat o f a few 
o th e r m am m als. M ost notable among 
these— and the m ost recent repatriate to 
the sea (th re e  to  five  m illio n  years)— is the 
sea o t te r  w h ich  inhab its  the N o rth  Pacific 
sho re line  fro m  the B ering  sea to  southern 
C a lifo rn ia . A  sm all popu la tion  o f South 
Pac ific  m a rine  otters live near Chile and 
Peru. Sea o tte rs  live  on clams, sea-urchins 
and o th e r  benth ic  animals— hence in 
sha llo w  w a te r— and have no need o f the 
land fo r  re p ro d u c tio n , though seaweed is 
used fo r  “ nests”  at b ir th . Polar bears are 
also v e ry  w e ll adapted to feeding in the sea 
and at its  edge, be ing m ainly fish eaters 
and exce lle n t sw im m ers, but they need 
land o r  ice fo r  b reed ing. Several species of 
bat are sem i-aqua tic , and one o f them is 
m arine . I t  roosts in  holes along the 
beaches o f  the Sea o f Cortez, and fishes 
fro m  th e re . A l l  the liv in g  apes— except 
H o m o — fea r w a te r. B u t a few species o f 
O ld  W o r ld  m onkeys— notably the crab- 
ea ting  m acaques and, especially, the p ro ­
boscis m on ke y  o f  B orneo— are excellent 
sw im m ers  and adept at marine feeding.

USES O F M ARINE MAMMALS
A l l  m a rin e  m am m als are vulnerable to hu­
m an p re d a tio n , even w ith  simple im ple­
m ents. at ce rta in  critica l times. Seals are 
v u ln e ra b le  w hen they haul ou t on ice or 
rock’s to  rest o r give b ir th , cetaceans and 
sirens w h en  they surface to  breathe. Most 
o f the m  are bigger than men: catching 
them  can be dangerous. B u t once caught, 
a s ingie in d iv id u a l may y ie ld  great quan­
titie s  o f  usefu l p roducts o f high value. 
T hus, to  m any coastal people the hunt is 
w o rth  the  danger en ta iled , even when the 
p ro d u c ts  m ay no t be s tric tly  necessary for

human surviva l Those products include: 
edibles; fuc i and indus tria l oils; fu r and 
leather: s truc tu ra l m aterials such as
whalebone, ligh t bone and sinew; tooth 
ivo ry , and a w ide range o f biochemical 
products such as horm ones and aphro­
disiacs.

Some tra d itio n a l uses have become un­
popular. W hen steel replaced whalebone 
in um bre lla  fram es and corsets the m arket 
fo r baleen collapsed. Sperm whale o il as 
lamp fue l ha rd ly  su rv ived  the pum ping o f 
m inera l o il. O th e r app lica tions have been 
found fo r  the o il's  a lm ost unique proper­
ties— in specia list lu b rif ic a tio n , tanning 
and cosmetics and cleansers. I t  has been 
said tha t the o n ly  p a rt o f  a sperm whale

that has no use to  us is its huge brain. 
H ow ever, a v ir tu a lly  complete substitute 
has been found in the wax o f the fru it of 
the jo jo b a , a desert p lant which can be 
cultivated.

M odern technology has changed the rel­
ative values and properties o f products 
from  m arine mammals. F orty  years ago, 
when freezing plants were not installed in 
w ha ling  ships and few homes had re­
frige ra to rs , the huge quantities o f meat 
available from  the giant rorquals— the fast- 
sw im m ing blue, f in , humpback and sei 
w'hales— had litt le  value; they were killed 
in  tens o f thousands in the A nta rc tic  for 
the  edible o il, used m ain ly  in margarine. 
T oday, N orwegian whalers in  the North

C a lifo rn ie  s e s  lio n s  b a s k in g  In the  sun. 
P h o to . W . N. B o n n e r.
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A tla n t ic ,  w ith  new technology and d iffe r ­
ent m arke ts, b ring  home frozen meat but 
dum p m ost o f the rest o f the whale ove r­
board. Seal skins can be cu t, trim m ed , 
dyed and otherw ise doctored to look like  
o the r species, and when m arkets weaken 
fo r furs o f  w ild  o rig in  the skins may re ­
appear as leather. Shortage o f  ivo ry  from  
elephant makes the tusks o f narwhal and 
walrus m ore valuable , bu t the teeth o f 
sperm whales, though re ta in ing  some 
black m a rke t value, can be replaced by 
p lastic as the base fo r scrimshaw.

In  ju s t a few  places the survival, o r at 
least the w e ll-be ing , o f human com ­
m un ities s till depends on the hunting o f 
m arine m am m als. H ow ever, draw ing the

legal line between “ com m e rc ia l" and 
“ aboriginal subsistence" w ha ling  is an im ­
portant and controversia l m atter. The la t­
ter term  is now applied to  the hunting 
o f m inke whales by G reenlanders who 
use m odified m otor fish ing  vessels w ith  
mounted harpoon guns: the meat from  the 
whales is frozen and free ly  m arketed, 
though not now exponed . Yet the 
methods o f hunting and the types o f boats 
used d iffe r litt le  from  the coastal m inke 
whaling in the Lo fo ten  reg ion o f  Norway, 
where the trad ition  is m uch longer than in 
Greenland but nevertheless on ly  dates 
back to  about 1930. T h is  elastic use o f 
anthropological de fin itions  by the IW C  
has now led to claims by Japan and N o r­

w a y  that the international regulation of 
th e ir  “ sm all-type coastal w ha ling " fo r 
m in k e  whales (and. in the case o f Japan, 
bo ttlenose whales) should be sim ilaris re­
laxed , pe rm itting  them to continue to hunt 
dep le ted species (see Hertz and Kapel in 
th is  issue fo r fu rthe r discussion o f subsis­
tence whaling).

Sirens are still hunted by simple 
m ethods, p rim arily  fo r meat. The man­
atees o f the Caribbean and West A frica  
are supposedly protected by regional 
trea ties : they are both endangered species, 
and the la tte r is probably now rare, but it 
seems lik e ly  that occasional hunting per­
sists. The Ám azonian species is probably 
s t ill qu ite numerous, but it has been re­
p o rte d  recently that substantial numbers 
are being k illed . Meat is eaten locally and 
also illega lly transported between Am azon­
ian countries in canned form . M ore w o rr i­
som e is the fact that organs are now being 
exported  as aphrodisiacs. ( It is indeed re­
m arkab le  how much that particu lar “ use" 
features in the explo itation o f marine 
m am m als; on ly last year Norwegian seal­
ers were seriously discussing the potentia l 
p ro fit  o f trade in seal testes). Dugongs are 
s till hunted fo r the ir meat in Papua New 
G uinea and elsewhere among the tropical 
Indo-P ac ific  Islands, and possibly also o ff 
East A fr ica . The sea otter was once a very 
im p o rtan t source o f high quality fu r; it is 
now  protected from  hunting and is increas­
ing in number and regaining m ore o f its 
o rig ina l range.

H u n tin g  is a consumptive use o f an i­
mals. M arine mammals— especially the 
gTeat whales— are increasingly seen also to 
have non- or low-consumptive values, and 
even the IW C  has in recent years given 
some atten tion  to  these. Studies have been 
m ade o f the use o f dolphins and seals as 
assistants in underwater operations due to 
th e ir  ab ility  to  dive and to be trained to 
obey instructions. As human d iv ing tech­
niques have im proved, interest in this 
poss ib ility  seems to have declined, but un­
fo rtun a te ly  the m ilita ry  has developed an 
in terest in exp lo iting  the intelligence o f 
some dolphins.

Some marine mammals have economic 
value as entertainers and tourist attrac­
tions. T ra d itio n a lly  this has been realized 
fey the ir exh ib ition  in menageries, begin­
ning w’ith  sea lions. Today the exhib ition 
o f certain do lph in  species is a large-scale 
econom ic enterprise in several countries. 
This must be designated as a low- rather 
than as a non-consumptive use since there 
is a considerable turnover o f the inmates 
o f such establishments: w ith a few notable 
exceptions the standards of maintenance 
are low , and there has been only lim ited 
success in captive breeding. In  some coun­
tries— most recently Austra lia— govern­
ments are m oving to  phase out this pa r­
ticu la r use o f cetaceans, p rim arily  on 
grounds o f animal welfare.

A m ong non-consumptive uses, by far 
the most im portan t is the boat “ sa fa ri"—  
p rim arily  whale watching, This is already 
o f economic significance in the United 
Stales (H aw a ii. C aliforn ia . New England). 
Canada. M exico and Argentina, and in te r­
est has been expressed in starting such en­
terprises in Sri U 'p k a  Seychelles. M adei­
ra. St. V incent and possibly elsewhere.
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D o lp h in  and seal watching is a small-scale 
ac tiv ity  in some localities. T h e re js  some 
fear that high density tourism could in te r­
fere w ith  the v ita l activities o f the 
a n im a ls—especially the breeding o f _. 
whales— but at most places where marine. ? 
m am m als attract large numbers o f visitors 
the need fo r regulation for proper contro ls 
is now recognized and appropriate re ­
search is being carried out.

W ild life  film in g  is. o f course, now a sub­
stantia l business, and the video industry 
has discovered that marine mammals 
m ake very attractive subjects, especially 
when film ed in spectacular locations, such 
as under the po lar ice and on trop ica l 
b reed ing grounds. The impact o f the visual 
images is greatly enhanced in many cases 
by the fact that they can be accompanied 
by  in teresting accoustic records— in te rest­
ing enough fo r the recordings to be m ar­
ketable in the ir own right.

The grow th  o f non-consumptive exp lo it­
a tion  has raised the question o f its u ltim ate 
co m p a tib ility  w ith  the continuation of 
hun ting . When the hunting is on a very 
lim ite d  scale and in another part o f the 
range o f a m ig ra tory  species from  the loca­
tion  o f. say. whalewatching— as in the case 
o f the grey whale in the N orth  Pacific 
— then the two can possibly coexist. But 
where com m ercial hunting persists in the 
areas o f highest concentration o f the an i­
mals this is not practicable. Non-consum p­
tive use also requires that the animals are 
s till reasonably abundant, at least in local 
concentrations, and predictable in the ir 
occurrence. Tourism  to  the A nta rc tic  con­
tine n t is. despite its high cost, a ttractive as 
m uch as anything fo r the presence o f abun­
dant w ild life — seals and seabirds— many 
species o f which have substantially recov­
ered from  earlie r depletion by hunting. 
A n ta rc tic  v is ito rs are especially rewarded 
w hen they get a rare glimpse o f a blue 
whale , bu t the attraction  w ill be im m easur­
ab ly greater when the great whales are 
again as numerous as described by early 
v is ito rs to the Falk lands/M alvinas when 
“ one m ight walk across the Sound on the ir 
backs.”  Consum ptive and non-consum p­
tive  exp lo ita tion  usually benefit d iffe ren t 
social groups, so there can be an inherent 
co n flic t o f in terest. N ow  that the k il l in g  of 
harp and hooded seal pups in eastern 
Canada has nearly ended, and the regula­
tions im ped ing access to  the ice fo r p u r­
poses other than hunting  are in abeyance, 
what has been described as one o f the 
greatest rem aining w ild life  spectacles o u t­
side the Serengeti has become accessible 
fo r  the firs t tim e, and commercial tourism  
has begun there this year.

I t  w ould be im proper to  end th is section 
w ith o u t reference to  other perspectives re­
gard ing marine mammals. M any scientists 
v iew  them — or some o f them — as objects 
o f verv_ special_research in te rest. g iv ing 
them  ar ia lu e  fo r  society w h ich cannot be 
quan tified  t ^ i s.pp ^é tlíe less re ár  A n o th e r 
view* also orig ina ting  from  scientists but 
having w ider adherence, is that marine 
m ammals play significant ro les in marine 
ecosy stems arid have ecological values ex­
ceeding am  direct economic value that 
may be a ttribu ted  to  them, although this is 
not yet quan tifiab le , in part because we do 
ho t understand the ir roles. Proponents o f

this approach argue that Ore in te g rity  o f 
marine ecosystems is o f value to  us and so. 
by im p lica tion , is the surviva l and w;eïl- 
being o f marine m am m als. Lastly , there is 
a school o f thought tha t w 'ould bypass all 
direct or indirect an th ropocen tric  eva lua­
tions and a ffirm  tha t m arine mammals 
have an întrinSK^-Viüue.,. J tnd  the re fore  a 
right to  be exempt from  de leterious in te r ­
ference b y  humans, bo th  as ind iv idua ls  to  
He p ro te c ted 'from ^cru e ity  and as po pu la ­
tions and species.

LEGAL PROTECTION
M uch o f w-hat I have said above could 
apply equally to . fo r  exam ple, fish ing fo r 
marine animals o the r than m am m als: and 
other points could apply equa lly  to  some 
w ild  terrestria l m am m als. Nevertheless 
it  is undoubtedly true  tha t the m arine 
mammals, as a c learly  id en tifiab le  set o f 
elements o f the b iosphere (even though 
they are a taxonom ica lly  heterogeneous 
group), have in the last few  years been 
recognized as a special class o f animal and 
deserving of a d is tinct legal status. T h is  
process began w ith  the passing o f  the 
M arine  M am m al P ro tec tion  A c t in the 
U n ited  States in 1972. Since then several 
countries have declared th e ir  200-m ile E x ­
clusive Econom ic Zones, or the equ iva­
lents. as sanctuaries fo r m arine mammals. 
Ind ian Ocean coastal states have co llec­
tively. through the IW C . declared the en­
tire  ocean southward to  55°S la titude  to  be 
a whale sanctuary .

The new U n ited  N ations C onvention  on 
the Law o f the Sea. w h ile  no t denying the ir 
legal nature as " l iv in g  m arine resources“  
and therefore in p rinc ip le  exp lo itab le , has 
made tw o particu lar p rovis ions regarding 
marine mammals. One o f these is to  class 
all cetaceans w ith ou t exception as “ h igh ly  
m ig ratory species" in the  eyes o f in te rna ­
tional law . and the re fo re  subject to  special 
conditions o f in te rna tiona l con tro l. The 
second provis ion, m ore far-reaching, com ­
prises tw o  articles w h ich re fe r on ly  to  the 
marine mammals, and w h ich  make it clear 
that states have special righ ts to  take m ore 
rigorous action fo r  th e ir conservation than 
w ould be accorded to  them  under the gen­
eral fisheries provis ions. La s tly , it may be 
m entioned that, as a ra the r special case, 
the entire order o f cetacea is listed in 
A ppendix I I  of the C onvention  on In te rn a ­
tional Trade in Species o f  W ild  Fauna and 
F lora (C IT E S ), and all the great whales 
are listed in A ppend ix  1 which mandates 
p roh ib ition  o f trade in products from  
them.

DETERMINATION OF CATCH LIMITS
T he  development o f large-scale non-con­
sumptive uses o f m arine m ammals is so 
recent that appropria te  param eters o f 
status to  guide such uses have ha rd ly  be­
gun to be defined. 1 the re fo re  focus on the 
determ ination o f status p r im a rily  as this 
relates to consumptive exp lo ita tion , aware 
that many of the im portan t species and 
popu lation characteristics w ill equally be 
relexant to other perspectives o f these re ­
sources.

The only satisfactory way to  estim ate 
the numbers o f m arine m am m als is bv d i­

rect counting, which is d iff ic u lt and tends 
to  be expensive. For many years it has 
been hoped that good estimates could be 
obtained from  data derived from  hunts 
but there are unexpected problem s with 
tw o available methods. O ne o f these is b\ 
m ark ing (tagging) and subsequent cap­
tu re . a procedure which is com m only used 
in fisheries research and population 
studies o f o ther types o f animals Much 
e ffo rt has been put in to  m ark ing  whaies. 
but the results have tu rned  out to be of 
do ub tfu l va lid ity . This is pa rtly  because 
the loca lities and time space patterns both 
o f m ark ing and of capture have always 
conform ed to  the im peratives o f whaling 
operations, leading to  d iff ic u lty  in in te r­
p re ting  the results. In add ition  it  has been 
found tha t, con tra ry to  assumptions, a 
high p ro po rtion  of existing types of tac is 
lost soon after m arking and that loss con­
tinues over the years: th is has resulted in a 
large upward bias in the estimates. Re­
cen tly . a beginning has been made in try ­
ing to  estimate numbers o f anim als by ind i­
v idual iden tifica tion , creating a “ photo al­
b u m " o f m arkings on ta il flukes and other 
body regions and noting the frequencies 
and circumstances of repeated resightines. 
It is too  early to  say how w ide ly  successful 
such “ be n ign " methods o f estim ation w ill 
be. but a fter in it ia l success in identify ing 
southern right whales, hum pback whales 
and oreas it is becoming possible— to the 
surprise o f m any scientists— to identify 
m ore d iff ic u lt species such as the minke 
whale and even the sperm whale (see other 
articles this issue for fu rth e r discussion)

The other m ethod o f estim ation is by 
observing the rate o f decline of a 
popu la tion— in relative term s— under the 
im pact o f hunting . A pa rt from  good catch 
statistics the firs t requirem ent fo r success 
is a sensitive index o f re la tive  abundance. 
This has trad itiona lly  been a “ catch per 
un it hunting  e f fo r t"  (cpue) analogous to 
an index used extensively in fisheries re­
search. M uch scientific e ffo rt has gone into 
re fin ing  such indices in the context of 
whaling, invo lv ing  ad justing them  fo r the 
vagaries o f weather and technica l changes 
in the w haling fleets, and breaking down 
the “ e f fo r t"  in to  its elements such as 
“ searching.”  “ chasing." “ to w in g ”  and the 
like. In such ways the m ethod has been 
useful in  establishing w hethe r, and by 
rough ly how m uch, popu la tions have been 
depleted— but not w ith  desirable precision 
fo r management purposes, n o r sufficiently 
quickly fo r  corrective action to  be taken. 
A  m ore fundam ental p rob lem  is that this 
method involves the use o f a population 
model whose properties and parameters 
may be untestable. T h is  is a subject of 
current research and it m ight tu rn  out to 
be possible to  im prove on the very rough 
guides given by use o f th is m ethod isee 
other articles th is issue fo r  fu rth e r discus- 
sion).

In  fact nearly all published numbers for 
marine m am m al popu la tions originate in 
m arking experim ents and catch analyses 
allied w ith  popu la tion  models, and are 
therefore suspect: good examples of such 
suspect estimates are those fo r the num­
bers o f harp seals in the N orthw est A tlan ­
tic and o f sperm whales in the Northwest 
Pacific, both subjects o f current manege-
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m ent controversy. In  the form er cave the 
con troversy  m ight have been resolved by 
greater a tten tion  to  direct counting from  
the a ir o f seal pups on the ice. which is 
pe rfe c tly  possible, but this was un fo rtu ­
nately no t done. D irec t counting o f sperm 
whales is much m ore d ifficu lt, but not im ­
possib le. A  new idea is to  count these ani­
mals fro m  the sounds they make rather 
than b> spotting them : pre lim inar) studies 
are encouraging.

T he re  has been some discussion of the 
p o s s ib ility  o f counting the larger marine 
m am m als such as the great whales b> d i­
rect observation from  orb ittm g  satellites. 
W ith  sta te-o f-the-art technology, i f  i t  were 
accessible fo r such use. it  should be pos­
sible to  sense and there fore  count whales. 
T h is  w o u ld  involve exam ining an enorm ­
ous num ber o f images, however, and the 
cost w o u ld  be correspondinelv high.

\ SUSTAINABLE YIELDS
A lth o u g h  it  has long been generally 
accepted in p rinc ip le  that marine .mam­
mals shou ld , when they are exploited, be 
trea ted  as renewable resources, and only 
sustainable yields taken from  the ir popula­
tions. practice has usually been far from  
th is idea l.

In  p ractice , fo r  example, whales have 
been trea ted as non-renewable resour­
ces— and they have been m ined. Present 
p o licy  is that when a stock has been re­
duced to  be low  a certain “ leve l” — 54 per­
cent o f  its  o rig ina l num ber in the case of 
ba leen whales, com m ercial exp lo itation 
w ill pause. Subsistence whaling may con­
tinue  unless the stock becomes threatened 
w ith  ex tin c tion . The objective is to perm it 
catches tha t w ill no t cause the stock to fall 
in  the  “ p ro te c tio n " category, however 
since po pu la tio n  changes are. as we have 
seen, ex trem e ly d ifficu lt to  m onitor with 
the requ is ite  speed and precision, most 
stocks have become deeply depleted. For 
several others, where declines cannot be 
p roven  fo r  lack o f research, the practice 
has been to  perm it catching to continue at 
the p re va ilin g  level.

In  a few  cases very  rough estimates have 
been ob ta ined o f the rem aining numbers 
o f whales, and atten tion  is then focused on 
the possib le net rate o f reproduction o f the 
stock. The net rate is the difference be­
tween the effective recru itm ent rale (the 
nu m be r o f animals that w ou ld  reach catch- 
able size each year) and the overall natural 
death ra te . This is com m only subsumed in 
a susta inable replacem ent rate which is the 
percentage o f the stock that the sustain­
able catch should be i f  the stock were to  be 
m a in ta ined  fo r a long tim e at an optim um  
leve l— usually at about 60 percent o f its 
o r ig in a l level. The sustainable replace­
ment ra te  is also a rough measure o f the 
rate at wh ich a depleted stock m ight re­
cover a fte r it was protected.

A  sustainable replacem ent rate can only 
exist i f  there has been— as assumed— what 
is ca lled  a density dependent response by 
the po pu la tio n  to  reduction in its number. 
In  a stab le, unexp lo ited stock, the repro­
d uc tive  and death rates must be equal. It is 
assumed that as the slock declines the nat­
ura l death rate declines, or the reproduc­
tive rate increases somewhat, o r both: the

em erging d iffe rence between them pro ­
vides the hopes fo r sustainable yield. 
W hile  th is is a ll qu ite  p lausib le— it is 
argued that if  there were no such density 
dependence there w ou ld  be no natural reg­
u la tion  o f populations-— its  existence has 
not been dem onstrated d irec tly  in any 
m arine m am m al po pu la tio n . Its existence 
may be in fe rred  from  the simple fact that 
at least some depleted m am m als have in ­
creased in num ber a fte r p ro tec tion— ex­
amples are the grey w ha le , elephant seals 
in bo th  southern and no rthe rn  hem i­
spheres. sea o tte rs  and southern right 
whales.

U n ti l very recen tly  it  was believed that 
even though the density dependence could 
not be m easured, the case o f the baleen 
whales seemed to  support the concept's 
va lid ity . Studies o f age samples seemed to 
dem onstrate tha t as the popu la tions de­
clined whales m atured at younger ages and 
i f  this e ffect was not n u llif ie d  by. fo r exam­
ple. an increased m o rta lity  rate during the 
life  cycle, th is w 'ould ind ica te  a net recru it­
ment rate. A t  the same tim e there ap­
peared to  be an increase in rates o f preg­
nancy o f  animals in  catches, p rov id ing  ad­
d ition a l ju s tifica tio n  fo r the theory . S im i­
la r observations were made fo r craheater 
seals in the A n ta rc tic , and s im ila r conclu­
sions drawn. I t  has now been shown con­
clusively. however, that these observations 
were actually a rtifac ts  o f the analytical and 
sam pling procedures used.

The collapse o f the presum ption  of 
changing pregnancy rates and ages of 
m a tu rity  has also resulted in the collapse 
o f another hypothesis. T h is  was tha t, since 
the apparent changes occurred in the smal­
le r whale species in the A n ta rc tic — minke 
and sei whales— before they were in ten ­
sively exp lo ited , they had gained a com ­
pe titive  advantage over the b lue and fin 
whales which w’ere depicted firs t. Thus, it 
was argued, the m inke whales had been 
increasing rap id ly  fo r  years and should be 
“ cu lled”  so tha t they d id  not im pede the 
re tu rn  o f the b lue whales. T h is  hypothesis 
is deeply em bedded in popu la r and even 
scientific lite ra tu re , and it  is s till not un­
com m on to see graphs o f the presumed 
tra jec to ry  o f the “ exp lo d in g " m inke whale 
popu la tion . Y e t there is s im p ly  no evi­
dence fo r any such changes.

A  fundam enta] d iff ic u lty  w ith  the analyt­
ica l approach to  the de tection  and estima­
tion  o f sustainable y ie ld  is tha t fo r  success 
one w ould need to  be able to  measure 
every v ita l ra te. So tha t even i f  the idea of 
changes m m a tu rity  age and pregnancy 
rates had proven co rrec t, they w ould have 
to ld  us noth ing about net rates o f change, 
w ithou t equally good m easurem ents o f the 
rates o f live b ir th ,  ju ve n ile  m orta lity  and 
adult m orta lity . N one o f  these have yet 
been measured in whales no r. I th in k , in 
seals.

W orse was to  fo llow  these troub les. The 
adult natural m o rta lity  has always been 
assumed to  be independent o f age. and 
approxim ate constant values assumed for 
purposes o f ca lcu la tion . These approxi­
mate values come from  analysis o f the age 
d is tribu tions in catches. B u t those age dis­
tribu tions are con founded in all known 
cases by changes in  the selectiv ity o f w hal­
ing operations. F u rth e rm o re — unlike

fishes— v irtu a l!)  no mammals have con­
s tan t m o rta litv  rates, but ra the r, U-shaped 
s u rv ivo rsh ip  curves: it is not therefore sur­
p r is in g  to  f ind  that this is also true of ceta­
ceans and it w ill affect calculations of sus­
ta in a b ility .

N o tw iths tan d in g  these d ifficu lties, we 
d o  now have some idea o f what the sus­
ta in a b le  yields are not. W hen numerical 
analysis was firs t seriously applied to 
w h a le  popu la tions, in the íate 1950's, it 
was thought tha t a conservative value fo r 
th e  rate o f y ie ld  w ould be 10 percent. A  
few  years la te r this was revised down to 
ab ou t 5 percent when it was found that a 
tw o -fo ld  e rro r had been made in reading 
ages from  earplug rings. D u ring  the 1970's 
a value o f 4 percent was accepted and 
w id e ly  used to give advice on catch quotas. 
B y  the early 1980's some scientists began 
to  doub t that the  true rate could be more 
tha n  about 2 percent. N ow , analysis o f the 
h is to ry  o f the depletion o f the m inke whale 
in  the N o rth  A tla n tic  suggest that it is 
m o re  lik e ly  to  be less than I percent— and 
perhaps m uch less.

Such find ings raise another fundamental 
question— w ill it  ever be worthw hile  to 
hu n t whales sustainably, especially i f  the 
h igh  costs o f effective m on ito ring  are tak­
en in to  account? I t  probably never did 
m ake econom ic sense, because the dis­
coun t rate has always been so very much 
greater than the rate o f net physical yield.

The prob lem  faced in treating marine 
m am m als as renewable resources is rooted 
in th e ir  adaptation to marine life . A ll have 
one young at each p a rtu ritio n : as far as is 
know n the occasional tw ins are never suc­
cessfu lly reared. In  most m arine mammals 
the re  is an extended period of parental 
care, so tha t pa rtu ritio n  cannot be fre­
quen t. In  the m ig ratory species, reproduc­
tion  has to  be closely linked w ith  the annu­
al cycle so that b irth  occurs in warm water. 
The large species mature at a late age. 
A lto g e th e r these features o f the ir lives add 
up to  very low reproductive rates, corre­
spond ing ly lo w  natural death rates, and 
a very  lim ite d  possib ility  o f strong densi­
ty  dependent response to  perturbations. 
Such response as there is probably occurs 
soon a fte r popu la tion  reduction has be­
gun. I f  the response is to  be detected and 
measured at all it w ill be either by carefully 
m o n ito rin g  changes in the popu lation soon 
a fte r e xp lo ita tion  has begun, or by similar 
m o n ito rin g  when a depleted population 
has been pro tected and nearly reached its 
o rig in a l size. A ll opportun ities fo r the 
fo rm er op tion  have now probably been 
lost. The cond itions fo r the la tte r option 
w ill take a long tim e to  be fu lfille d , be­
cause o f the expected slow recovery rates.

THREATS AND CONFLICTS
U nregu la ted , o r inadequately regulated 
hunting  continues to pose the greatest 
known threat to  many mammals. As we 
have seen, sustainable yields have general­
ly been po o rly  estimated, usually greatly- 
over-estim ated. and the stocks ineffective­
ly m on ito red . E xp lo iting  industries are 
now as re luctan t as ever to adjust them- 
sehes to  possibly safe levels, and govern­
ments are re luctant to  force them to do so. 
Hence, despite pressures from  other na-
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tiens and the con tinued  survival o f the 
IW C . w haling continues. It was argued 
du ring  the crisis o f the IW C  in the early 
1970‘s that the existence o f a trea ty  o rgan i­
zation that gave the false appearance o f 
regu la ting  the in d u s try  was in itse lf a 
threat to  the surv iva l o f whales. U nder 
regu la tion  of catches at levels much higher 
than the stocks cou ld  stand, the result was 
sim ply a fu rth e r p ro longa tion  o f the 
“ whale m in in g " in du s try  beyond its na tu­
ra l term . U n reg u la te d , the rem aining 
whalers m ight have gone ou t o f business

H arbou r seal. P h o to : W . N. Bonner.

for lack o f whales as d id  the B ritish . 
D utch, A ustra lians, New Zealanders. 
South A fricans  and others. It may be tim e 
to reconsider that argum ent now. as com ­
mercial w haling con tinues under ob jec­
tions to  IW C  decisions, o r under the guise 
o f conducting sc ientific  research o r being 
o f a subsistence nature.

The optim ism  o f most o f  the scientific 
com m unity , even w:hen some o f them  
thought they were be ing “ conserva tive ." 
has not been he lp fu l in  fo rc in g  adm in is tra­
tions and industria lis ts  to  sw allow  unpa la t­

ab le  facts. One such fact is that biological 
p ro d u c tiv ity  is not negotiable. T im e and 
again we have seen situations in which the 
present annual catch level m ight be. sa\ 
5 ,0 W  animals, scientists have said the ir 
best guess o f the sustainable y ie ld  is. say, 
2,000. and the next catch has been set at 
3,500 w ith  a f lu r ry  o f pub lic ity  about how 
responsib le and concessionary the au­
th o ritie s  have been, and what great sac­
rifice s  the industry  has made! W hen, as so 
o fte n  has been the case, the scientists got it 
w ro ng , and the number should have been 
c loser to  1,000 the situation is doubly 
trag ic . A n d  any lack o f consensus among 
scientists may be taken as the excuse to do 
n o th in g  drastic this year.

W e know  very little  about other threats 
to  marine mammals in general, though in 
p a rticu la r cases they are evident. The en­
dangered manatees of F lorida get killed 
o u trig h t o r m utila ted by manic drivers of 
po w e r boats. Dolphins and seals get 
caught accidentally by the tens o r hun­
dreds o f thousands in seines and oceanic 
g i l l-n ets. D o lph ins  get drowned inc identa l­
ly  because in the tropical Pacific some 
species accompany tuna schools and they 
are jgaugbt together. These are a ll m ajor 
problem s, and all but the last mentioned 
are grow ing fast.

O 'h e r k inds o f environmental impacts 
on marine mammals come from  a variety 
o f sources. In  a few cases criiical_hahi-tat 
can become threatened by human activ ity; 
thus there are ?ears that industria l de­
velopm ent around the grey whale breeding 
lagoons could be harmful. Because sound 
plays such an im portant part in the liv es of 
m any marine mammals there is concern 
tha t increased ship movements in certain 
feeding and breeding areas may have an 
adverse effect, especially on the large 
whales w'hich communicate over great a f ­
iance by very low frequency sound. 
“ Sound p o llu tio n "  is a serious subject of 
research; a case in point is the humpback 
w'hale feeding area in Glacier Bay. Alaska 
w h ich , because o f its awesome beauty, is 
now frequently  visited by cruise ships.

M ore  fam ilia r kinds o f marine po llu tion  
are almost certa in ly deleterious to manne 
mammals, but we do not yet know much 
about how o r how much. As all except the 
sirens are predators, and many o f them  are 

vtop-of-the-food-chain predators'; they w ill 
a ecu m ula te. heavy metals in the ir flesh and 
organs (see Bonner in this issue fo r funner 
discussion).

A  new and ominous threat from  humans 
to all the predatory marine mammals, 
especially the smaller ones, is now appear­
ing. I f  and when excessive hunting is f ina l­
ly brought under control it  may take its 
place as the biggest threat, and it w ill be 
one born o f ignorance and thrive on cupid­
ity. This is the idea that because some 
mammals eat considerable quantities of 
fish species that are also caught by hu­
mans. "c u llin g " o f seals and dolphins w ill 
allow humans to catch commensuratcly 
more fish w ithou t more e ffort. This appar­
ently common sense argument is appealing 
to some fishermen, and also to  adminis­
trators who have failed properly to  reg­
ulate fishing and thus prevent or cure over-: 
fishing. But in fact there is no sound seien-1 
tifie basis for the idea, which grossly over-
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Box
The facts and conjectures I have 
gathered in this article are scattered 
th rou gh  a vast array o f primary and 
secondary sources. Readers w ishing to 
de lve further in to  this subject could 
start w ith  the four volumes published 
by F A O . Rome, in 1976: "M am m als in 
the  Seas." though some o f it is now out 
o f  date. For ligh te r reading V ic to r B. 
Scheffer's “ A  N atura l H is to ry  o f 
.M arine M am m als" cannot be bettered 
(S cribner, New Y o rk . 1976). Judith 
E . K ing  is au thorita tive  on pinnipeds: 
"S ea ls o f the W o r ld ,"  1983. O xfo rd  
U n ive rs ity  Press and B ritish  Museum 
(N a tu ra l H is to ry). On whales and do l­
ph ins there is a w ide choice. My recent 
favo rites  are "T h e  W orld 's  Whales: 
T he  Complete Illustra ted  G u id e ."  by 
Stanley M . M inasian, Kenneth C. Bal- 
com b I I I  and L a rry  Foster (Sm ithso­
nian Books. W ashington D C . 1984) 
and Lva ll W atson's “ Soa G uide to 
W hales o f the W o r ld "  (H u tch inson. 
L o n d o n . 1981). D o n 't be misled by the 
titles— both are about all cetaceans. 
"T h e  Sierra C lub Handbook o f W hales 
and D o lph in s " by Stephen Leather- 
w ood and Randall Reeves— aiso w ith  
pa in tings by L a rry  Foster— is more 
po rtab le , and highly in fo rm ative  and 
readable (Sierra C lub Books. San F ran ­
cisco. 1983).

There  are many books about sea o t­
ters. mostly published by small presses 
in C a lifo rn ia . I liked  “ Sea O tte r, Core 
o f  C on flic t: Loved or L o a th e d ." by 
Jane H . Bailey (E l M o ro , M o rro  Bay. 
C A . 1979). The tit le  refers to  the fact 
th a t otters prefer clams, and have to  eat 
practically continuously to  survive.

There may be a good recent book on 
the sirens but if  so I don 't know  o f it. 
D a ry l P. D om ning . w ho puts out "S i­
rens: Newsle tte r o f the IU C N /S S C  
S irenia Specialist G ro u p "  from  Dept. 
A n a to m y . H ow ard U n iv e rs ity . W ash­
in g to n . D C . is a good contact in this 
area.

F o r serious h is to ry  the book is "T he  
H is to ry  o f M odern  W h a lin g " by J. N. 
Tonnessen and A . O . Johnsen (H urst. 
Lo n d o n . 1982). T h is  is a translation of 
a m uch larger N orw eg ian orig ina l o f 
1967. but pa rtia lly  updated. I have 
sum m arized recent IW C  matters m 
"W h a le  M in in g . W hale Saving" 
(M a rin e  P o licy . July 1985) and in 
“ L e t's  all go W 'ha ling " ( Ecologist. 
15(3): 113-124, 1985). W illia m  Scors- 
by's m arve llous " A n  A ccoun t o f the 
A rc t ic  Regions, w ith  a h is to ry  and de­
scrip tion  o f the N o rth e rn  whale- 
fishe ry . V o l. 2: The W hale-F ishe ry" 
(1820) is s till available as a D avid and 
Charles R e prin t. N ew ton A b b o t. E ng­
land . 1969. For env ironm en ta l ho rro r 
stories about w haling and sealing try  
Farley M ow at's  "Sea o f S laughter." 
M cC le llan d  and Stewart. T oron to . 
1984 (The SoS is the N o rth  A tla n tic ) 
and “ So Remorseless a H avoc: O f D o l­
ph ins. W hales and M e n " , by Robert 
M c N a lly  (L itt le . B row n  and C o.. Bos­
ton and T o ro n to . 1981).

T o  understand why the natural eco­
nom ics o f industria l m arine mammal 
hu n tin g  is “ m in in g ,"  no t “ harvesting.’ ' 
and provided you have some mathemat­
ics. read C o lin  W . C la rk 's  now classic 
“ M athem atica l B ioeconom ics: The O p ­
tim a l M anagem ent o f Renewable Re­

sources" (W ile y . 1976). The interac­
tions between "M a rin e  Mammals and 
F ishe ries" are fu lly  covered by the 
book w ith  tha t t it le  edited by John 
B edd ing ton . Ray Beverton and David 
Lavigne (G eorge A lle n  and Unw in. 
Lo n d o n , Boston and Sydney, 1985); it 
contains the papers contribu ted to  a 
conference held in 1981 under the 
sponsorship o f U N E P  and IU C N , 
W W F , PTES and IF A W . and the re­
po rt is ava ilable from  IU C N . Gland, 
Sw itzerland.

I f  the open ing o f this artic le intrigued 
you. read E la ine M organ 's “ The Aquat­
ic A pe : A  T heo ry  o f Hum an E volu­
t io n "  (S ouven ir Press, London, 1982) 
but be warned tha t she and her mentor, 
A lis ta ir  H a rd y , have been much c riti­
cized in the sc ientific  lite ra ture . For art 
photography and good accompanying 
text look at "T h e  L ife  o f the JJarp 
Seal" by Fred Bruem m er (Times 
B ooks. New Y o rk . 1977) and “ The 
W ake o f  the W h a le ."  w ith photographs 
by B il l C urts inger and text by Kenneth 
B row er— and an in troduc tion  by me! 
(Friends o f  the E a rth . London. Paris. 
1979). C u ltu re  comes in a magnificent 
package in G reg G atenby’s illustrated 
anthology “ W hales: A  C e lebration" 
(L itt le . B row n  and C o.. Boston and 
T o ro n to , 1983). and Joan M cIntyre 's 
“ M ind  in  the W a te rs " (Scribner. New 
Y o rk , and Sierra C lub. San Francisco. 
1974) is s till u p lift in g  reading fourteen 
years a fte r the U N  Conference on the 
Hum an E nv iron m en t in Stockholm, 
which she storm ed in 1972.

A nd  there is always “ M oby D ic k ."

s im p lifie s  the dynamics o f marine b io log i­
cal systems.

T he  essentials o f the counter-argum ent 
are these: most estimates o f the amounts 
o f fish eaten by marine mammals have 
been fa r  too  high, both because the m am ­
m a! popu la tions have heen over-estimated 
and because the ir m etabolic needs have 
been exaggerated: the ir diet includes high 
and variab le  p roportions o f species not 
used by humans and which fu rtherm ore 
mav themselves compete w ith the desir­
able species; in hardly any case does the 
m o r ta lity  o f desirable fishes result only 
fro m  the ir being caught by humans or 
eaten by marine mammals, so there is a 
re d is tr ib u tio n  prob lem — fish not eaten by 
seals because they have been “ cu lle d " are 

like ly  to  be eaten by something else or 
d ie  ano the r form  o f na tural death as be 
caught by humans. For these and a 
nu m be r o f other reasons anv im provem ent 
m fishe ries  is highly con jectura l. I f  it were 
to  happen it w ould surely be undetectable. 
In  such ciicumstances demands tor " c u ll­
in g "  can be seen fo r what they mostly 
are vengeance fo r m yth ica l wrongs To 
m ake m atters worse, thev are o ften associ­

ated w ith  a scarcely h idden demand to 
continue a hunt which has stopped fo r 
o ther reasons; a fte r a ll. it is a p ity  to  waste 
a w hale or seal a fte r you have "c u lle d " it ' 
A  con tem porary example is pressure to 
" c u l l"  harp seal pups in eastern Canada to 
"s a v e " fisheries and reduce seal-borne fish 
parasites.

The anger o f a fisherm an w ho sees seals 
or do lph ins  de ftly  taking fish from  his net 
is understandable, and qu ite another m at­
ter. L lnd oub ted ly  m arine mammals can be 
a nuisance and do expensive damage to 
fish ing  gear and to  catches before the gear 
is hauled in. Research is needed to  try  to 
am e lio ra te  such s ituations, though it seems 
lik e ly  tha t the apparently increasing fre ­
quency o f such nuisances may have some 
connection w ith  the dep le tion  o f the com ­
mon food  resources by industria l fisheries. 
In  w h ich case we should perhaps be more 
parsim onious in our demands on those re­
sources. It m ight then be easier fo r us to 
accept sharing the vast b io log ica l wealth of 
this watery planet w ith  o the r creatures.

Dr. H o lt pa rtic ipa ted  fo r 27 years in 
the w o rk  o f the  In ternational Whaling 
C om m iss io n , m ain ly  as representa­
tive  o f FAO w here he was director of 
the F ishe ry  R esources and Opera­
t io n s  D iv is ion , and m ore recently as 
a d v iso r to  the  G overnm ent o f the Re­
p u b lic  o f Seychelles. As a senior o ffi­
c ia l o f the  United Nations he was from 
1974 to  1978 In a jo in t FAO/UNEP ¡ 
p ro je c t to  rev iew  the status of all 
m arine  m am m als, an ac tiv ity  which 
in vo lve d  secu rin g  the cooperation of 
fo u r hundred  spec ia lis ts  from  fifty  
co u n tr ie s . Dr. H o lt now continues his 
b io lo g ic a l research independently 
and adv ises a num ber of non-govern­
m enta l o rgan iza tions  on scientific  
and p o lit ic a l m atters to do with the 
ocean in  genera l and whales and 
sea ls  in  p a rticu la r. His address: 2. 
M eryon C ourt, Rye, East Sussex. 
TN31 7LY. UK.
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