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1. EX EC UTIVE SU MM ARY 

Whales and dolphins ha ve  be en stra nding alive on bea ches for millennia.  L argely ignore d for  most of
this time , people  incr ea singly w ish to try a nd he lp these  a nimals a nd re turn them to the sea .  This re port
conside rs pr ospec ts for rescuing these str anded c eta ce ans a nd the veterina ry aspec ts of  their car e.  A 
fundame ntal assumption of this r eport is tha t the  inte ntion is that a nimals w ill be retur ned to the  wild
either in the short or  medium te rm.  Firstly it e xamines the situation genera lly bef ore  f ocussing on the 
UK .

Type s of str andings

The patte rn of  live  stra ndings c an be  divide d into mass str andings of  tw o or more individuals, or  single 
stra ndings of individual animals or a  f ema le  and calf.  W or ld wide, the commone st species to mass stra nd
ar e spe rm whales (Physete r mac rocephalus), shor t- finne d pilot whale s (Globice lphala mac rorhy nc hus),
long-finned pilot w hales (Globice phala m elas) and f alse kille r wha le s ( Pseudorca crassidens) togethe r
with pe la gic  spec ie s of dolphin including white -side d (Lage norhy nchus ac utus) and w hite- be ake d
dolphins (Lage norhy nchus albirostris).  Thus coa stal species of  c eta ce an such as bottlenose dolphins
(Tursiops trunc atus) and har bour por poise s (Phoc oena phocoena) ar e e xtremely unlike ly to be involved
in mass stra ndings eve nts.  Spec ie s of balee n w ha les, suc h as minke  w hale (Balaenoptera auctorostrata),
ar e also not involved in ma ss stra ndings.

Ma ss stra ndings tend to occ ur  in spec if ic ar eas including long, sloping sa ndy beac he s.  T heories of  ma ss
stra ndings inc lude anima ls be coming tra ppe d on such be aches through disorientation or if the y pur sue
pr ey close to shore .  Another  is that w hen a  ke y membe r or membe rs of  a gr oup become s ill or  debilitated
and str and the  whole group ma y a cc ompany the m.  O the rs ha ve  suggested that animals may ma ke
na vigational mistakes and f ind the mse lves onshore  ra ther than following an appr opr ia te migra tory route .

None  of  these the or ies have  been proved, a nd ma ny fa ctors may play a role in the c ause of  a ma ss
stra nding.  The most important observation f rom a  re sc ue pe rspec tive is that ma ny of  these a nimals are  in
good he alth and so the ir  pr ospec ts of  survival ar e good.

Individua l str andings ar e mainly thought to involve anima ls whic h a re  sick or  debilitated and this makes
their prognosis mor e gua rde d.  H ow eve r, and ver y impor tantly, not a ll animals w hic h str and do show
evidenc e of se rious dise ase .

Asse ssing st rande d animals

The most impor tant par t of a veter ina ry re sponse to a cetac ean stra nding is to eva luate  the he alth sta tus of
the anima l(s).  T his is critical in determining w hethe r the y a re  ca ndida te s f or  re turn to the sea  a s quickly
as possible or  whether  r eha bilitation or e uthanasia ar e better  options.

The assessme nt involve s behavioura l observations, clinica l exa mination a nd analysis of blood a nd other 
sa mples.  This is not an ea sy pr oc ess give n our  inexpe rie nc e a nd la ck of  know le dge  a bout the se  spec ies.
Ther e is no single indic ator from which a unequivoca l prognosis can be made.

The most helpf ul physica l a nd clinica l signs include  the anima l' s body c ondition, ge ner al de me anour ,
body te mpera ture and r espir atory r ate  a nd chara cter.  The re  ar e no we ll establishe d nor ma l levels f or
ha ematologic al and blood bioc hemistry para me ter s in fr ee- living cetac eans.  H ow eve r, ha ematology ca n
assist in de te rmining state  of hydration a nd if  a nae mia e xists.  Bioc hemic al pa rameters c an be  used to
he lp diagnosis of  unde rlying conditions.  The use  of  serum iron and e rythr ocyte  se dimenta tion rates show 
pr omise  a s prognostic indic ators.



Stre ss le ading to shoc k in ce tac ea ns ca n a rise fr om the disease proce ss, the stranding itself and physic al
inte rfe re nce  in a  r esc ue  atte mpt.  It is a n impor tant deter minant in the  f ina l outcome.  Bec ause stress and
the development of shock is such a n insidious yet life  thre ate ning pr oce ss with re ve rsible a nd ir re ver sible 
phases, c onsidera ble c ar e must be taken both to a void str ess a nd mitigate its e ffe cts.

Re corde d response s to stress in ce tac ea ns include  elevate d pla sma c or tisol, neutrophilia, eosinopae nia ,
ra ised blood gluc ose, lower ed se rum iron c oncentr ations a nd incr eased er ythrocyte se dimentation r ates.
Elevations in blood le ve ls of  the enz ymes aspar ta te aminotr ansfe rase and c rea tinine kinase have a lso bee n
re porte d.  Respir atory r ate  is usually ele va ted a nd ca pilla ry re fill time may be prolonge d.

The spe cies and a ge  of  the anima l are  a lso important f actor s in prognosis.  H ar bour por poise s are 
ac knowledged to be dif ficult to tr eat e ven by those with succe ss and exper ience .  Pe lagic  spec ies of
dolphins may not adapt w ell to the  stre ss of  ca ptivity and so re habilita tion ma y ine vitably be  le ss
succ essful.  N eonatal anima ls in a ppa re nt good he alth may a ppe ar  attr active options for  r eha bilitation.
Howe ver , if re are d in isola tion it is possible they will ne ver  be a ble to be re lea se d to the  w ild a s the y w ill
not have lea rnt f or aging and soc ia l skills.

Tr eatme nt 

When animals a re found stra nded on a be ach a  number of  alte rnative approac hes to tre atment w ill have to
be  w eighe d up depending on the outcome of the a ssessme nt.  The se  include  imme diate  r efloa ting,
de la yed r efloa ting after  tr ea tme nt or  r emova l to a better  site , being ta ke n into c aptivity f or  re ha bilitation
tr ea tme nt or  e uthanasia.

First a id will ne ed to be provided for all stra nded anima ls.  Pr actic al me asure s to help anima ls ca n be
unde rta ke n r elative ly ea sily by suita bly tra ine d people.  T his includes pr ope r positioning, pr eve nting
over hea ting and f ur the r tra uma.  A n important par t of fir st aid is to ensure they ar e not stre sse d by the
pr esenc e of la rge  number s of people.

If  a n a nimal is judged to be hea lthy enough for  imme diate  r eturn to the se a it is re floated.  Ref loating
involve s moving the  animal to the water  on stre tc her s and suppor ting it in the water .  Anima ls ar e likely
to be disorientated, possibly with stif f muscle s and need time  to r ec ove r dur ing initia l ref loating.
Re sponse to re floating f orms an impor ta nt pa rt of  the ove ra ll assessment of the  animal.  If be ach
conditions a re  da ngerous, a n anima l c an be  move d to a saf er , mor e she lte re d nea rby beac h for  r efloa ting.

If  a n a nimal seems too w eak or ill to be r ef loa te d one  option is to take  it into c aptivity f or  tr ea tme nt.
Re ha bilitation is a  se rious unde rtaking whic h demands prope r f ac ilities and spe cia lised c are .  Ba sic
re quire me nts include the  pr ovision of  a  pool of  suitable size (r ound or oval, minimum 9 m diamete r)  with
pa dded sides, and saltwa ter  w ith a  filtration system to mainta in good wa te r qua lity.  H andling fa cilitie s to
examine  a n a nimal on a dmission a nd during its sta y w ill a lso be nec essar y.

Tr ansport to r eha bilitation f acilitie s or to another  beac h must only be under ta ken w ith grea t car e.  T he 
abse nce  of w ater to pr ovide  suppor t a nd allow optima l the rmore gulator y c ontrol makes tr ansport
ha za rdous and ade quate  substitute( s) must be  pr ovide d.  T his w ill involve the  use of  pr operly padde d
stre tcher s a nd cooling to a void hyper thermia .  Moist, hea vy foam rubber or  equivalent should be use d in
the bottom of the  transport vehicle.  I f tra nspor t is not c arr ie d out we ll, a nimals may be damage d and
expe rie nc e muscular  stif fne ss, ina ppe ta nce , ana emia, pressure ne crosis a nd re spira tory infec tion as a
re sult

Animals w hic h are  seriously ill or  injured a nd with no pr ospec ts of  surviving in the  wild should be 
euthana se d.  E uthanasia should only be car ried out by a veterina ry surge on using r ec ognised te chniques.



La rge w ha les a re extre me ly difficult to euthana se  and allow ing large anima ls to die natur ally may be
more  huma ne than re pea te d painful and unsucc essful a ttempts to kill it.

Survival rat es

It is impossible to give  surviva l rates for tre atment with any r eal c onf idenc e bec ause there  have  been no
studies w hic h follow the  long te rm fa te  of  r esc ue d a nimals onc e relea sed to the  se a.  H ow eve r, re floating
ha s bee n use d with appar ent succ ess w or ldw ide, espec ia lly in c ases of  ma ss stra ndings, with some re scue
or ga nisations cla iming succ ess r ates of  90% for  a nimals w hich ha ve be en re tur ne d to the  sea.

Re floating has pr oved to be  a  pr ac tic al and eff ec tive response  to r escuing stra nde d anima ls but nee ds to
be  c arr ie d out with ca re  and patie nce .  Tr ia l ref loa ting ca n a lso pla y a n impor tant role in the a ssessme nt of 
an a nimal.  Re floating, like fir st aid, re quire s tra ined pe ople if unnec essar y har m is not to be ca use d to an
animal.  The  provision of suitable  equipme nt is a lso e sse ntial.  Re floating probably give s a nimals the ir 
be st chance of  surviva l as it limits the degree  of str ess to w hich an animal is exposed e spe cially if we ll
tr ained a nd exper ie nce d people a re  assisting.

Re ha bilitation surviva l rates ar e gener ally poor.  A lthough ther e is no compr ehensive publishe d data
re viewing surviva l rates in c entre s it is clear  many a nimals die  whether  they originally came ashor e w ith
othe rs or  not.  I n the  U S, where  r eha bilitation is most w idely prac tised, some anima ls although hea lthy
ar e not r eturned to the sea .  Howe ver , the re  ar e rec or ds of  animals w hic h have bee n suc ce ssf ully tr eated
and retur ned to the  se a in the U S, Australia  and the  N ether lands.  As with re floating, there  is no data on
their sur vival once  re le ase d.

To dete rmine  survival ra tes once  a nimals a re  put bac k in the sea  some  kind of  monitoring would be 
be ne fic ia l.  H owe ve r, none of  the methods curre ntly available ar e per fec t.  Some a re  inva sive in na tur e
while others suff er  fr om disa dva ntage s suc h as poor likelihood of r esighting.

Even if  a nimals have to be euthe na sed this should not be conside red a  'f ailur e'  if  a n a cc ura te  diagnosis
and prognosis has been a rrive d a t which indicates the prospects for  survival in the wild are  poor  or
hope less, euthena sia w ill be the  option whic h is in the best intere sts of the  a nimal's we lfa re .

Comparison of tre at ment opt ions

Ther e is no question tha t the  most importa nt step is to e nsure  top quality tr ea tme nt on the be ach.  It is the 
time  when an a ccura te assessment of hea lth a nd pr ognosis is vita l.  For the majority of  a nimals this w ill
give  them their best c ha nce  of sur vival and it is ther efore  the most cost- eff ec tive option a nd ar guably the 
most huma ne approac h.  Prolonged handling and ina ppr opria te  ca re  all add to the  stre ss an animal
expe rie nc es and r educe  its chanc es of  survival.

Re ha bilitation is a  ve ry expe nsive  appr oac h to tr eatme nt which, based on past e xpe rienc e, is of limite d
applica bility and succ ess.  Care ful e va lua tion of  animals, inc luding the  prospe cts f or their  long-term
viability in the wild following re habilita tion will be  ne eded to justify such inte rvention.

The UK situation

Figures a re de rived fr om da ta  for the  1992-1995 period whic h a re  the most relia ble  a vaila ble .  Fr om this
da ta  it c an be  ca lc ula te d tha t the re ar e a bout 35 animals stra nded alive  a round Br itain e ach year .  Ar ound
60% of these  a nimals str and in Scotla nd.  Ma ss strandings have  only occurr ed in Sc otland dur ing the  la st
four  ye ar s.  T he ha rbour  porpoises is the species whic h most c ommonly stra nd individually.  Striped,
white-sided and w hite- be ake d dolphins w ere  involved in both individua l a nd ma ss stra ndings.



It is not possible to de ter mine exactly what ca uses ma ss strandings in Scotla nd. I t see ms as if in the  U K a s
else whe re , disease pla ys an important r ole  in individual strandings.  Conditions f ound on post mortem
examina tion of  animals live  stra nding but subse quently dying, include  pa ra sitic  pneumonia , c entra l
ne rvous system dise ase , septicae mia a nd star vation.  A lthough all har bour por poise s had e vidence of 
se rious dise ase some of the  dolphins ha d no obvious ca use  of dea th.

In Scotla nd, a n ove rall sur vival r ate , as judge d by the number s of anima ls re turne d to the sea , of 40%  ( 33
out of 84) w as ac hieve d.  The  ma jority of ef for ts we re  dire cte d tow ar ds re floating w ith the outcome  be ing
ma rgina lly better  f or ma ss than individual stra ndings.  I t has been e stima ted that of the  70% consider ed
suitable for  r eturn to the se a, re floating w as succe ssful in 65%  of  c ase s.

In E ngland a nd Wa le s, only 14% ( 8 out of 57)  of  a nimals live str anded during 1992- 1995 we re
succ essfully r eturned to the sea .  The poor suc ce ss ra tes w ith harbour por poise s w er e e vident in Sc otland,
England a nd Wa les.

Ef forts to r ehabilitate anima ls in the UK ha ve be en disappointing to date.  I n Scotland of two ha rbour 
porpoises whic h w er e taken into ca re one die d a nd the other  wa s eutha nased.  In England a nd Wa les, all 7
of  the ha rbour  porpoises ha ve  died as have  2 othe rs which died during tr ansport.  Surviva l has be en
some wha t highe r w ith dolphins.  Tw o of five common dolphins we re  re ha bilitate d as wa s one  of  two
striped dolphins.  Another white -side d dolphin also died during attempts to r ehabilitate it.

Although the re  is now an impr essive system to c ollec t post mor te m data a bout strande d c etace ans, there 
is no system to c ollec t, collate  a nd evaluate veterina ry me dic al da ta  about str andings.

No a dequa te ce tac ea n r ehabilitation f ac ilities exist in the  UK  a t the  mome nt.  The  small numbe r of
stra ndings tha t occ ur in the UK and the ir wide ge ogr aphic al spre ad place  pressures on the  fe asibility of 
the provision of re habilita tion fa cilities.  Of  a ll the str anded animals only a  ve ry small per centa ge will be 
ca ndida te s f or  re ha bilitation. Based on the data from 1992- 1995, re ha bilitation wa s an option for  a bout 5
animals a  ye ar  in the whole  of the  UK .

About two thir ds of  animals f or re habilita tion would be har bour por poise s and the re st pe lagic  spec ies of
dolphin.  Ha rbour  porpoises a re pr oba bly a mong the lea st likely to survive  as they ofte n str and w ith
se rious dise ase w hich is not ame na ble  to tre atment.  G ive n the  c onstr aints on transport of a nimals, any
one fac ility c ould only ser ve  a limited ar ea .  There fore, in c ost ter ms the investme nt in spec ialised
re ha bilitation ma y be difficult to justify e spe cially as they will lie idle f or  pr olonged pe riods of time.  T he
pr ovision of  c are  f or ne ona ta l a nimals car ries even gr eater  de ma nds in c ost a nd commitment.

In the UK  ther e is no inter est a mong the a uthor ities in suppor ting ef for ts to r esc ue  live  stra nde d cetac eans
as ther e is in othe r c ountrie s suc h a s the  U SA, N ew Zeala nd and Austr alia.  E lsewher e r egula tions e xist to
tr y to ensur e good qua lity ca re is give n.  For example , under the U S Mar ine Mammal Protec tion Act,
1972, off icial pe rmission has to be given to tr ea t a  stra nded anima l.  T he re ar e many dif fer ent
or ga nisations who have  deve loped plans for  dealing w ith str anded ce ta cea ns in the UK .  Ma ny of  these
ar e par t of the Mar ine  A nimal Re sc ue Coalition (MARC) which is dedica ted to providing a ppropriate 
re sponses for str anded marine  ma mmals.  Tr aining courses ha ve alrea dy be en run.

Curr ently ther e is no syste ma tic  tagging or mar king of  live  stra nde d cetac eans in the U K.  O ne  animal ha s
be en fr ee ze br anded be fore re lea se  fr om re ha bilitation (James Ba rne tt, per sonal communica tion) .  Fr eez e
br anding doe s not c ause any notice able distr ess to a nimals and show s the  pote ntial to be a humane 
ma rking method for anima ls in re ha bilitation.



RECOMMEND ATION S F OR  THE UK

* Be ac h t re atm ent w it h t he  pr ovision of  f irst aid and re float ing should be  t he pr imary focus
of  r esc ue  at te mpt s for  live  stranded ce tac eans.

* Re sourc es for dealing with be ach t reatm ent  of m ass str andings should be conce nt rat ed in
Sc ot land.  Spe cialised t raining and planning should be  pr ovide d the re  to deal w ith such
events.

* Re habilit ation should play a sec ondar y role in re scue and w ill need c onsiderable
inve stm ent if it is to be att empte d.

* Ne onatal animals should not  be t aken into re habilitation facilit ies as t he re is litt le pr ospec t
that  hand re ar ed ce tac eans could be r eleased to t he wild.

* The use  of t em por ar y pools should be re str ic ted t o t he  be ac h head when situations w her e
re float ing at sea is not  pr ac tic ally possible.  A nim als should neve r be he ld for longer  t han
48 hour s in such pools.

* A ce ntr al syst em should be establishe d to coordinate  and colle ct  data re lating to live
st randings.

* A consiste nt  appr oac h to first  aid, asse ssment and m onitoring should be develope d and
used by all those  atte nding stranded animals.

* Re se arc h to evaluat e dat a c ollec te d at str andings should be  conduct ed with the aim  of
de ve loping r eliable  pr ognostic indicators and diagnost ic aids.

* A syste m of ac cre dited t raining for bot h lay pe ople and vet erinary surge ons in fir st  aid
tr eatme nt  and ref loating of  stranded ce tac eans should be de veloped.

* A plan should be de veloped for m anaging st randings w hich de als w ith t he whole  of t he 
st randing incident. Individuals de dic at ed to public infor mation and c ont rol should be par t
of  a te am  to alle viate  pressure on those involved in anim al care .



* Information about  t he cause s and t reatm ent  of str andings should be pr epare d and be
available  to t he public and press at st randings and ot her  t ime s.

* Re habilit ation should only be  unde rtake n w he n ade quate  facilit ie s e xist.  As ye t t he re ar e
no such f acilitie s in the U K.

* Esse ntial MINIMUM  r equir eme nt s f or  a ce tac ean r ehabilitation ce nt re for short te rm
(w ee ks)  should be :- 
- a minim um  of  a 9 me tre  diam et er oval or  round pool w it h padded side s 
- support  syst em s f or  anim als in t he  wate r
- fully t reate d salt w at er supply
- a contr olled environme nt
- isolation fr om the public 
- handling facilit ie s
- 24 hour  obse rvation facilit ies
- exper ie nce d and qualif ied c are rs

* For longe r t er m t re atm ent, a sea pool f or animals to gain f itness in sea c ondit ions must be
pr ovide d.

* Simple marking pr oc edure s should always be  used w hen anim als are  re le ase d: 
- the dor sal f in should be photogr aphed and a c entral rec or d kept.  
- a biode gradable  r ibbon tag should be att ac hed t o t he  anim al.

* Sc he mes should be  e stablished to sear ch coastline  and sea c lose to the str anding/r elease sit e
point in the  48 hours following the r elease of an anim al.

* Radio and sate llite  tagging should only be  used as par t of a w ell planne d proje ct which w ill
ge ne rat e reliable  inform ation.



2. IN TR ODU CTION 

Whales and dolphins ha ve  be en stra nding alive on beaches for millennia ( Corde s 1982; Wa lsh e t al, 1990;
Ge ra ci & Lounsbur y, 1993).  L argely ignore d for  most of this time, pe ople inc re asingly wish to tr y and
he lp these a nimals and r eturn them to the se a.  T his r eport conside rs the veter ina ry aspe cts of str andings
to help f ocus eff or ts most ef fec tively so the best a ction in the  animal' s inter est c an be  ta ke n.  A 
fundame ntal assumption of this r eport is tha t the  inte ntion is that a nimals w ill be retur ned to the  wild
either in the short or  medium te rm.  Long te rm ma intenanc e in ca ptivity without re ha bilitation is not
conside re d to be in the best inter ests of the a nimal involved.  This is be cause  pr olonged ca ptivity involve s
ke eping a nimals in impoverished envir onments and imposes on them a chronic ally str essful situa tion.
This goal of  r eha bilitation influe nce s the  w ay in whic h veterina ry ca re is view ed in this re port.  Ensur ing
an a nimal is f it and hea lthy enough to sur vive the r igors of the  oc ea n is dif fe rent tha n ensur ing a n a nimal
ca n exist in c aptivity.

De ciding on the best a pproa ch to take  w hen a n w ha le or  dolphin stra nds is not a n e asy process.  Fir stly,
ther e a re  ve ry pr ac tic al diff iculties.  The siz e of the lar ger  w hales ma ke s the ir physica l moveme nt
extr eme ly diff icult.  Even an adult of relative ly small spe cie s suc h as a short-finned pilot w hale
(Globice phala m acrorhynchus) ma y r equir e up to 30 people  to move  it.  Some  a nimals may re sist
inte rfe re nce  a nd thrash around making a ssistanc e haz ar dous (Ga ge , 1990).

We  a lso know  r ela tively little a bout the natura l history, physiology or disea se s of cetac eans and thus
ma ny of  our ef for ts will be  made  in c onsider able ignor anc e.  H ow  to shar e knowledge, ma intain skills
and have the  most e xpe rienc e ava ilable are  important issues to a ddr ess.

Using e xperience fr om other  a rea s is not a lw ays a s use ful a s w e might hope  when it c ome s to de aling
with stra nde d anima ls.  For  e xample, ma rine mamma ls ar e dif fer ent to ter re str ia l mammals not only in the 
environme nt they inhabit, but also in their physiology.  Direc t extra polation f rom one gr oup to the  othe r
ma y not, the re for e, be  a ppr opria te  in vete rinar y car e.  T his together  with the enormous diff ic ultie s w hich
ar e fac ed when tr ying to study mar ine  mammals in the ir  na tural e nvironme nt (inc luding onc e the y have
be en re turne d to the sea  following stra nding, f or  example ), ma ke s a ssessing the  ca uses of  an individua l
stra nding and the  a ppr opria te  cour se of  ac tion extre me ly difficult.  In fa ct ve ry little inf or mation e xists
about the  succ ess or otherw ise of the  past trea tment of live str anded ce ta cea ns, e specially long te rm
surviva l, whic h makes cr itica l e va lua tion of  options unce rtain.

De spite  these see mingly huge dif ficulties to be  f ace d, it is c le ar that syste ms ca n be establishe d and
animals r esc ue d a nd that this ca n be a ver y wor thwhile  and rew ar ding exe rc ise .   T his r eport hope s to
contribute to eff or ts to ac hieve  that goal.  Firstly, inf or mation a bout ca use s of live strandings is r eview ed.
The ways in which the condition of  an a nimal ca n be de ter mined a nd the options for  c are  a re then
conside re d.  H ow succe ssful people  ha ve  been with diff ere nt appr oac he s a nd the pros and c ons of tagging
as a  wa y of monitor ing a nimals is revie wed in sec tion 6.  T he pr actic al implica tions of  diff er ent options is
also br ie fly c onsidere d.  Finally the  situation w ith r ega rd to stra ndings in the U K is br ought toge the r in
the discussion and consider ed in the light of the  othe r f indings and some rec ommenda tions ma de .



3. CA USES OF  LIVE STRA NDINGS

Live  stra ndings c ome in two r ecognise d for ms, mass or individual.  There  a re distinc t dif fer ences
be tw een these types of  stra ndings which ha ve  implica tions f or the c ar e of the  a nimals involved.  These 
diff ere nc es include  the spe cies involve d a nd their loc ation as w ell a s the ir likely causa tion and the
pr ognosis for the  a nimals involved.

Mass St randings

Ma ss stra ndings a re  de fined a s those which involve two, thr ee or  more  animals unle ss a pa ir consists of a
fe ma le and her  ca lf  (Cor des, 1982; Ge ra ci & Lounsbur y, 1993).  N umber s involved ar e ver y var ia ble  a nd
ma y eve n be in the hundr eds.  Not all spec ie s of wha le  or  dolphin a re  equa lly like ly to be involved in
ma ss stra ndings.  T her e have bee n no re cor de d inc ide nts of balee n w ha les becoming ma ss strande d
(Cor des, 1982)  for exa mple.

The commonest spe cies of  toothed w hales whic h mass str and a re sperm w hales (Physete r
macroce phalus), shor t- finne d pilot whale s (Globice lphala mac rorhy nc hus), long-f inned pilot w ha les
(Globice phala m elas) and f alse kille r wha le s ( Pseudorca crassidens) togethe r w ith pelagic spe cies of 
dolphin including w hite- sided dolphins (Lage norhy nchus ac utus) and w hite- be ake d dolphins
(Lage norhy nchus albirostris).  Thus coa stal species of  c eta ce an such as bottlenose dolphins (Tursiops
truncatus) and har bour por poise s (Phoc oena phocoena) ar e e xtremely unlike ly to be involved in mass
stra ndings e ve nts.

Ther e has be en conside ra ble  c onjec tur e about the possible  c auses of  mass stra ndings.  T he ories include 
disorie ntation when pe la gic  spec ie s f ind the mse lves in unfa milia r c ir cumstanc es or  if the y pur sue  prey
close to shore .  Another  is that beca use of the  social na ture of  ce ta cea ns, w he n a  key me mbe r or me mbe rs
of  a  gr oup bec ome s ill or debilita ted a nd strand the  w hole group ma y acc ompany the m.  O thers have 
suggested that animals may ma ke na vigational mistake s and f ind themse lve s onshore ra the r tha n
following an a ppr opria te  migr atory route.

All of these  a nd the other va rious theorie s have the ir  pr opone nts a nd opponents.  The main dif fic ulty
come s in rigor ously te sting a ny hypothe sis a nd is complic ated further  be ca use  no one  single fa ctor may
be  r esponsible  (Cor des, 1982) .  However , understa nding the rea son(s) for  stra nding in a ny pa rticula r
situation would help dir ect a ppr opria te  ve te rinar y c ar e a nd give  a be tte r guide  to prognosis a nd so the
ar guments ar e wor th conside ring in a little detail.  For example , if anima ls ar e str anded be ca use  they
ca nnot na vigate in sha llow wa ter s it ma y be justifie d to re lea se  them we ll of f shore  as some  have  done 
(G ales, 1992).  I f soc ia l c ohesion and key individua ls ar e impor tant in gr oup beha viour  better  succ ess
ma y be ac hie ve d by using these a nimals to encoura ge the w hole gr oup to move out to sea (Projec t Jonah,
1995).

It has be en ar gue d tha t cetac ean live  stra nding site s are  r ela te d to geoma gne tic f ie ld chara cteristics
(K linow ska, 1985; K linow ska , 1986) .  The geomagne tic  f ield of the e ar th is not uniform as it is a ff ected
by the na tur e of the underlying rock and physic al topogra phy.  T her ef ore  ther e are  a nomalies c aused to
the geoma gne tic f ie ld which c an be  ma pped.  This results in a picture  ve ry much like  a contour  ma p of
la nd, w ith lines close  toge ther where  the ge oma gnetic fie ld is c hanging ra pidly (a na logous to ste epness) 
and fur ther apart w hen ther e is le ss change (like  flat gr ound) .

Ce ta cea ns ma y use  the ea rth's ge omagnetic field to help naviga te  in the re latively f eatur ele ss environme nt
of  the se a.  K linow ska  ( 1985; 1986), be lie ve s w ha les a nd dolphins may migr ate  a long lines of  low change
in the ge oma gnetic fie ld (the  'f la tte r'  ar ea s).  Her  w ork suggests that mista ke s may oc cur w he n
disturbances in geomagne tic  f ields oc cur a nd animals take  the wr ong ' tur ning'  a nd mista ke nly f ollow  a
wr ong ' pa th'  of low  ge omagnetic change to the shore.  Disturba nc es to ge omagnetic fields arise  through



re gular  e vents such as tida l flow but they c an also be  af fe cte d by more spora dic e ve nts such a s magnetic 
stor ms as a re sult of solar  a ctivity.

Evidenc e in support of  this theory come s f rom the  strong assoc ia tion she  has found betw ee n sites of  live 
stra ndings a nd ge omagnetic fields in the U K.  D ata f rom the  ea st coast of the  U S a lso shows live
stra ndings occ ur at ge omagnetic va lle ys (K ir schvink, 1990) and a  re ce nt ma ss stranding of  white-sided
dolphins in Ir ela nd oc curre d at a site consiste nt with Klinowska 's theor y (Roga n et al, 1996) .  Howe ver ,
although this the or y may se em to offe r a simple  e xplanation why pelagic species ar e mor e likely to str and
that coastal spec ie s, da ta fr om elsew he re in the wor ld does not give une quivoca l suppor t.  I n New 
Ze aland, for  e xample, ma ss strandings do not re la te to ge omagnetic topogra phy ( Bra byn & Frew , 1994) .

Another  theory is that pela gic spe cie s str and w he n the y a re  following pr ey whic h move inshor e or ar e
se ar ching for food fathe r a field than normal.  Post- morte m exa mination of str anded a nimals provides
mixe d suppor t for  this hypothesis.  Str anded rough-toothe d dolphins ( Steno bre densis) did have c oa sta l
spec ies of f ish f ound in their stomac hs (A non, 1994)  a s w ould be  expe cte d if this theor y wer e cor re ct.
Howe ver , no ha lf digeste d f ood w as found in the  stomac h of mass str anded w hite- sided dolphins (St
Aubin & G era ci, 1979) or  spinner  dolphins (Stenella longirostris) (Mead et al, 1980) , for  e xample.

Ther e a re  also theorie s tha t the  a nimals involved in a  ma ss stra nding ma y be disea se d r esulting in the ir 
abnorma l behaviour or movements.  For  e xample, Morimitsu et al ( 1987)  have  suggested that para sitic 
da ma ge ca use d by Nasitre ma sp to the e ighth c rania l ner ve, w hic h inner vates the ear  a nd is thought to
play a role in loca tion, wa s responsible f or  se pa rate mass str andings of  pilot and f alse kille r w ha les.
Howe ver , par asite s are  c ommon in f ree -living animals so suc h f indings ar e not unusua l a nd ma y not be
re sponsible for str anding ( Wa lsh et al, 1990) .

Ra ther than the w hole gr oup nece ssarily be ing diseased another  theory is that if a  member  or  member s of
a gr oup become  se riously ill and stra nd, the  social na tur e of whale s and dolphins le ads to the  whole of the 
gr oup str anding.  T his c ould expla in why spe cie s which ar e soc ia l in natur e mass str and w hile other s do
not.  H ow eve r, not all social spec ies of pelagic dolphin strand.  O ften there  is no evide nce  of disease in
the anima ls examine d in post mor te m studie s, or  in those for w hich ha ema tologic al and bioche mical data 
ar e ava ilable (e.g Gales, 1992; Me ad et al, 1980; Rodr iguez -L opez et al, 1995) .  This does not nec essar ily
me an that ce rtain individua ls in mass stra nding w ere  not ill a s the se  ma y not have  been post-mortemed or 
sa mpled.

Morbillivirus inf ec tion may a lso be a  c ause of illne ss whic h lea ds to ma ss stra nding (D uigna n et al,
1995).  Morbillivir us infec tion ha s bee n the  ca use of mass mor ta litie s in str iped dolphins ( Aguilar  and
Ra ga , 1993) and bottle nose dolphins ( Lipsc omb et al, 1994)  a nd in these situations most strande d a nimals
ar e dea d or moribund a nd none  survive .  Howe ver , it se ems morbillivir us infec tion ma y be endemic
among short- finne d and long-f inned pilot w ha les in the  we stern N orth Atlantic  ( Duignan et al, 1995)  a nd
ma y be a contr ibutory ca use  to mass str andings.

In one re cent post- mor te m study of  all the  w hite- sided dolphins involved in a  mass stra nding in I re land,
the lar ge st ma le ha d c ongestive he art f ailur e w hile the r est had no dise ases se rious enough to ca use dea th
(Rogan et al, 1996) .  In this c ase  the disea se  in a n important a nimal in the  social struc ture of  the group
could have c ontributed to the  stra nding.  This is ce rtainly a fe ature  of  stra ndings which is c onsidere d
importa nt by those with consider able exper ie nce  in r escuing stra nde d cetac eans in Ne w Z ea land (Pr oject
Jona h, 1995) .

The physical nature  of  the be ach is a lso thought to influence strandings.  Ma ss stra ndings a re  not eve nly
distributed ar ound coa sts ( Me ad, 1979).  Sandy, sloping bea che s are  more  c ommon site s of str anding tha n
stee per  beac he s or roc ky shor es and some f re que nt site s may be  loca te d on migra tor y route s ( Corde s,
1982; W alsh et al; 1990) .  In N ew Ze ala nd, the  configura tion of Ha wke s Bay, a c ommon site  of mass a nd



individua l str andings, has be en sugge sted to ac t as a tra p for  a nimals ( Corde s, 1982). In ar ea s suc h a s
Ca pe  Cod Bay, in the U nited States wher e pilot whale s commonly stra nd, illness doe s not seem to be a
ma jor f inding (Wa lsh et al, 1990)  a nd this finding supports the  hypothesis tha t loc al topogra phy is
importa nt.  Ma ny of  these physic al associa tions make  c ommon se nse a s it ca n be visua lised how anima ls
ca n bec ome tra ppe d by ra pidly re ce ding tides in a rea s with which they ma y be unfamiliar  e spe cially as
ec holoc ation may be  diff icult in a rea s with sof t, sa ndy bottoms as the r ef lec te d signal may be  conf using.

It is possible , of course, that the c auses of mass str andings at any one  site  may be  multi-f ac tor ia l.  For
example , the  mass stra nding of w hite- sided dolphins in Ir eland w as at a site consistent w ith K linow ska 's
theorie s about elec troma gne tic gra die nts a nd one anima l had se rious dise ase w hilst the other s did not
ha ve  life -thre ate ning pr oblems ( Rogan et al, 1996) .  Building up a pic ture of  wher e mass str andings ar e
more  like ly to ar ise is use ful f or  planning eve n though the  unde rlying r ea sons may be mor e obscur e.

Individual Str andings

Individua l str andings ar e mainly thought to involve anima ls whic h a re  sick or  debilitated (Cor des et al,
1982; O be ndorf  & Ar undel, 1988; Sw eeney, 1989; Ge rac i & L ounsbur y, 1993) .

A wide ra nge  of diseases ha s bee n see n in live strande d a nimals.  Par asitic inf estation w ith a  wide  ra nge
of  para sites of the  lung, liver, inte stine s as we ll as those f ound more widely in the body is common.
Although it is diff icult to dete rmine  the significance  of  many of the se pa rasitic infesta tions as a nimals c an
survive  w ith c onsidera ble w or m bur dens, at time s the y  undoubtedly ha ve se rious ef fe cts ( Ger ac i & St.
Aubin 1987).  Pne umonia is also a common c ondition a ff ecting str anded animals ( Nac htiga ll et al, 1990;
Ga ge , 1990)   Other  re porte d conditions include  star va tion, tr auma, c entra l ner vous syste m disorder s,
pe ritonitis (Cordes, 1982) and toxoplasmosis (I nskee p et al, 1990) .  Morbillivirus inf ec tion may a lso be a 
ca use of individual stra ndings ( Duignan et al, 1995) .

Howe ver , and very importantly, not all anima ls which stra nd do show  e vidence of  se rious dise ase
(Cor des, 1982) .  There fore there  a re anima ls among the m f or  whom ra pid r eturn to the  se a will be a
viable option.

Summ ary

The cause s of mass str andings ar e unc le ar and no single the ory c an ac count for all c irc umsta nc es that ar e
encounter ed.  Many of the the ories will be  impossible to te st and it is more likely tha t mass str andings ar e
a combina tion of physica l, be havioura l and health fa ctors w hic h var y acc or ding to the c ir cumstanc es and
spec ies involved.  Tha t many anima ls involve d in mass str andings ar e often appa rently nor mal in hea lth
te rms is enc ouraging f or  re sc ue and r ehabilitation e ff orts.

Stra ndings of individual animals c ommonly involve  dise ase d anima ls or  those under some kind of  stre ss
such as diff ic ultie s dur ing birth.  N ot all anima ls ar e diseased howe ver  a nd de ciding w hich ones ar e
he althy depe nds upon a  c are ful e va lua tion of  ea ch animal which is the  subject of the  following se ction.

Clea rly the appropr iate response  f or individually stra nde d anima ls will of ten be dif fer ent tha n w he n
de aling w ith a  ma ss stra nding, both in logistic al te rms a nd in meeting the  ne eds of the  a nimals involved.
Howe ver , individuals in a mass str anding may be  in simila r cir cumstances to those individually stra nde d
if  their hea lth is ser iously compr omise d a nd evaluation of all individua ls ca n never  be  neglec ted.



Be ca use  ther e is no simple answe r to why w ha les a nd dolphins str and, eve ry stra nding should be  tr ea ted
as a  unique event, and data  c ollec ted a bout all the circumstance s of the  stra nding in order to incr ease
know ledge  for the  f uture .



4.  ASSESSING THE STA TE OF  STRA ND ED CETAC EA NS

The most impor tant par t of a veter ina ry re sponse to a cetac ean stra nding is to eva luate  the he alth sta tus of
the anima l(s).  T his is critical in determining w hethe r the y a re  ca ndida te s f or  re floating on site as quickly
as possible or  whether  r eha bilitation or e uthanasia ar e better  options.  T his e valua tion has to be an
ongoing proc ess a s an anima l' s c ondition may change over time re quiring de cisions to be  r evise d.

A succe ssful outc ome of a str anding is not nece ssarily that the anima l sur vives but tha t the  a ction ta ke n is
in the be st inter ests of  animal' s welfa re.  The re for e eutha nasia  is not a 'fa ilure ' if it wa s under taken
following an e valua tion of the a nimal's condition whic h indictated that the a nimal w as suffe ring fr om a
condition whic h mea nt it would not be  a ble  to sur vive in the w ild

The assessme nt ca n involve be havioura l obser vations, c linic al examina tion and a nalysis of  blood a nd
othe r sample s (Ge ra ci & Lounsbur y, 1993; RSPCA, 1996; Williams & Ba rnett, undated) .  Some  or  a ll of 
these c an be  used to help determine how  and why a n a nimal has strande d a nd the likelihood of  its
surviva l with or without tr ea tme nt.  This is not an ea sy pr oce ss give n our  inexper ie nce  a nd la ck of 
know ledge  about the se species.

As w ell a s r eview ing the  wa ys in w hic h assessme nts c an be  made , this sec tion also conside rs the
syndrome of 'stre ss' w hich is thought to pla y a  c ritic al role in the outcome of  stra ndings.

Be haviour al obser vations

These c an be  c arr ie d out by a nyone  with a minimum of  training and should be initia te d a nd the results
ca re fully re corde d as soon as possible after  an a nimal is r eported as be ing str anded.  They give a ver y
usef ul guide  to a ny changes in the  animals c ondition.

i) Over all deme anour  of the  animal

De te rmining whether  the anima l is bright a nd aler t, de pre ssed, or unr esponsive is vital.  The mor e
de pr essed an a nimal the wor se  is its pr ognosis and deterior ations in gener al state  of c onsciousne ss over 
time  ar e wor rying.  Voca lisation is probably a sign of  we ll-be ing in some of the mor e soc ial spec ie s a s
they ce ase to voc alise  w hen they become  de pr essed (O be ndorf  & Ar undel, 1988)

ii) Re spira tory ra te and qua lity

This is w ide ly conside re d to be one of the  most important guides to status in dolphins.  It is le ss he lpful in
la rge w ha les beca use of the  infr equency of  r espir ations.

A norma l respirator y r ate in a dolphin would be  a round 4 br eaths pe r minute but for a pilot whale  this
would be as low a s 1 bre ath per minute. The nor ma l r espir atory r ate  f or fa lse  killer  whales is 8- 18 br ea ths
pe r 15 minutes (W alsh et al 1990). Sinc e spe rm whales ma y only bre athe onc e in tw enty minutes,
obse rva tions may ha ve to be  prolonged e ven to determine if an anima l is alive .

In dolphins, a  re spira tory ra te over 6 bre aths a minute is consider ed abnorma l and persistent inc re ase s in
re spira tory ra te over 10 pe r minute c ar ry a poor prognosis.  T empor ar y e le vations assoc ia ted w ith stre ss
and movement a re common but r ate  should re turn to normal when the str ess is r emove d.

Exha lation should be ' explosive'  in nature , short and sha rp.  Gurgling sounds have  a  poor  pr ognosis.

iii) Disc har ge s



The mouth, blow hole, anal and genita l ope nings should be  obse rved for signs of  blee ding or dischar ges.
Exce ssive  blee ding from any of the se sites, and f rothy or  f oul smelling dischar ges f rom the blowhole a re 
extr eme ly poor  signs.

iv) Physica l condition

Unde rwe ight anima ls in poor  c ondition a re likely to ha ve be en ill f or  some  time  and have a poor
pr ognosis.  This is like ly to be  one of  the most impor tant dec ision making aids as poor  c ondition is the 
clea rest indic ation that an a nimal is c ompromised.

We ight loss ca n be see n as body thinning behind the he ad, e ither  side  of  the dorsa l fin a nd ca uda l to the
dorsal fin ( Sw eeney & Ridgw ay, 1975).   In harbour por poise s, wr inkle d skin a nd an obvious ' ne ck'  w hen
the blubber la yer  behind the hea d is re duc ed, a re  conside re d to be chara cteristic of  animals in poor
condition (K astelein & van Ba ttum, 1990).

The dor sa l f in ma y also tend to dr oop to one  side  in dehydr ate d anima ls (G age , 1990) .

Clinical examinat ion

Clinica l exa minations (Swee ne y, 1989; G age , 1990; Ge ra ci & Lounsbur y, 1993) should be undertaken by
a ve ter inary surgeon or other  tr ained person.  They re ly on the nor ma l tec hniques used in the exa mination
of  a ny anima l.  H ow eve r, most ve te rinar y sur geons will ha ve  little knowledge of  ce ta cea ns and
spec ialised he lp is pr ef era ble.

i) Re flexe s

The cor ne al re fle x should be deter mined by gentle  ta pping a t the  me dial ca nthus of  the eye.  Jaw tone
should be  asse sse d by attempting to ope n the  mouth, a fla cc id ja w is a poor sign.  T ugging the  tongue or 
flipper  should be  met with strong resistance  in a  he althy a nimal.

ii) Body te mpera ture

Body te mpera ture should be me asure d using a the rmome te r w ith a  f lexible pr obe  ( not glass)  whic h nee ds
to be inserted at least 20- 30 cm into the colon.  With ma le  dolphins or whale s tempe ratur e should be
ca re fully chec ked beca use the  pr obe may lie along side  the counter- curre nt he at exchange syste m thought
to be r esponsible  f or ke eping te sticula r temper ature  c ooler  than core  body te mpera ture (Rommel, et al,
1994).  T emper ature s next to this hea t exc ha nge  system ca n be ar ound 1.3oC lower  that c ore  temper ature .

Normal ce tac ea n body temper ature  is betwee n 36.5 - 37oC.  Hypother mia is indic ate d if body te mpe ra tur e
is below 35.6oC which may re fle ct cold we ather  temper ature s or the  onse t of shock.  Te mpera tures a bove
38oC ar e a bnormal, a bove 40oC ar e c ritic al and above  42oC ar e c onsider ed te rmina l ( Sw eeney &
Ridgway, 1975; Ge ra ci & Lounsbur y, 1993).

iii) Ca rdiovascular  func tion

He ar t r ate is not very helpful in cetac eans bec ause of  the nor ma l lar ge fluctua tions during the r espir atory
cycle a nd ma y range  fr om 60 to 100 be ats per  minute (W alsh et al, 1990) .  In small anima ls (<  60Kg) the 
he ar t c an be  a usc ultated by plac ing a  stethoscope  on the le ft of  the midline be twe en the pec toral f lippe rs
to dete rmine  if a bnormal sounds ar e pre sent.



More  he lpful is the  asse ssment of capillar y ref ill time.   This is de ter mined by f ir m pre ssure  on the gums.
Colour should retur n a lmost imme diate ly (< 1 sec ond) if  circ ula tion is good.  Slow ca pilla ry re fill (>3
se conds) and blue  c olour ation indicate poor car diova sc ula r function.

iv) Re spira tory function

The lungs ca n be auscultate d cra nially and ventra lly to the  dorsal fin, although the  low respirator y r ate of
ce ta cea ns ma ke s this a  longer  pr oc ess than in other species.  As in othe r spe cies, f luid sounds a nd
adve ntitious noises indicate lung pathology.

v) Re sponse to re floating

The proce ss of  re floating c an be  used a s a  very helpful guide to the condition of an animal and its like ly
pr ognosis.  Anima ls must obviously be  a ble  to swim w he n r eleased.  Even though an anima l may seem
disorie ntate d whe n fir st put bac k into the  w ate r, ef forts to move a nd re turning stre ngth can c ome  over 
time .  This ma y take some time ( hours) but should not be ne gle cted as an important part of the  asse ssment
pr oc ess.

Blood and ot he r sam pling

Blood sample s should only be taken by qualif ied people .  Their  imme diate  helpfulne ss ma y be
questiona ble  a s a na lysis ma y take some time.  H ow eve r, they ma y be invalua ble  in r etrospe ctive 
diagnosis and as an aid to improving assessment in the  future.  The y will also be useful if an animal is
br ought into c are  a s the y w ill give a  r ecord of  its pr ogr ess.

Blood taken is usua lly a  mixture  of venous a nd ar ter ia l origin a s sampling site s a re  on the fluke s, ca udal
pe duncle, dorsal fin or flippers w her e body tempe ratur e is regulate d thr ough a ser ie s of arter ial venous
plexuse s.  T he  be st site  for venepunc ture is usua lly the midline  ve ntral surf ac e of one  of the  flukes where 
a clear  groove  ca n be pa lpa te d.  H owe ve r, this ca n be dange rous if an animal is thra shing its tail.  I n this
situation the flipper or  dorsal fin is a saf er site.  (For dia gr ams of blood sa mpling sites se e G age, 1990;
Ge ra ci & Lounsbur y, 1993).

i) Ha ematology

Ha ematology re sults ca n give a guide to the sta tus of an anima l.  I n par ticular  they ca n pinpoint a nae mia,
and sta te  of hydr ation.  It is important to remember  that c eta ce ans have higher  pa cked ce ll volumes, lar ger 
re d blood ce ll size  and sma ller total number s of red c ells compa red to domestic  spec ies.  These
diff ere nc es ar e thought to be  associa te d w ith a da pta tions f or diving (Bossart & Dier auf  1990).  A  packed
ce ll volume of  >55%  is c onsidere d to be  abnorma l and indica tive of ha emoconce ntration ( Ga ge, 1990).

Howe ver , nor ma l levels a re not w ell e stablished f or fr ee- living cetac eans and e xtr apola tion fr om ca ptive 
animals may be  misleading bec ause dif fe rence s have bee n r eported be tw een c aptive a nd wild animals.
For exa mple, in w ild bottle nose dolphins, adults and juve niles had significantly higher  w hite blood ce ll
(W BC) c ounts, a low er pe rce ntage  of neutrophils a nd a highe r per centa ge of  eosinophils than ca ptive 
animals ( Asper  et al, 1990) .  Spec ies diff er enc e also exist (Bossar t & D ie rauf, 1990) a nd va lues for the 
spec ies c onc er ned should be  used to a ssess the significance  of  haematological f indings.

Er ythrocyte se dimentation r ates (E SR)  may pr ove  to be ver y use ful prognostic indic ators in str ess ( see 
be low) (D ier auf, 1990)  a lthough they ha ve be en little use d to da te.  ESR has be en re por te d to inc re ase  in
bottlenose dolphins in the ac ute  stages of  a n inf lamma tor y response  a nd with tr auma.  Since these 
elevations a re  pr obably linke d to raise d f ibrinogen le vels, ESRs show  re al pr omise  a s a  diagnostic aid
(Bossar t & D ie rauf, 1990).



ii) Bioc hemistry

Blood bioche mistr y can be a  valuable aid to dia gnosis and prognosis.  Ta ble 4.1 give s inf ormation on
changes in blood biochemistry and the ir  postula te d c auses.  Howe ver , as with ha ema tology, normal le vels
ar e not w ell e sta blished and the  signif ica nc e of cha nges is unclear .  Diff ere nc es exist betw ee n nor mal,
wild and captive anima ls.  In fr ee -living bottlenose  dolphins total protein, albumin and globulin leve ls
we re  higher in wild than ca ptive  a nimals.  T oge ther with highe r WBC c ounts these w er e thought to be 
associa te d w ith w ild a nimals being exposed to a  grea te r a ntige nic c ha lle nge ( Asper  et al, 1990) .

Ca re  should be  ta ke n in the  c ompar ison of biochemica l value s w ith those given here  beca use the se ca n be
influence d by assay conditions suc h a s tempe ratur e.  O fte n the se  conditions a re  not given (e .g. K oopma n
et a l, 1995)  or r ef ere nc e is made to a pre viously used me thod, f or which the re fer ence wa s not available 
(e .g. A sper et al, 1990) .  The number s given he re  should be  used only as a  guide.

Whilst little is known a bout the  signif ica nc e a nd ca uses of  most of  the changes in blood biochemistry and
much is e xtr apola te d f rom other species, some mor e spe cif ic  informa tion is emer ging which ma y be
he lpful.  Incr eases in plasma  cortisol levels have bee n w ell a ssociated with stress response s in ce tac ea ns
(Bossar t & D ie rauf, 1990).  Rece ntly, leve ls of  both plasma  cortisol and c rea tinine have bee n repor ted to
be  grea te r in har bour porpoises  w hic h are  e lec tr onica lly tagged than those having a  roto ta g attac hed
following re le ase  f rom herr ing w eirs (K oopma n et al, 1995) .  These c ha nge s wer e thought to be 
associa te d w ith the  gr ea ter  handling pe riod involved in a ttaching e le ctr onic ta gs compa re d to roto tags.
Howe ver , although stre ss following ha ndling could explain e levated cortisol levels the reason for  e levated
cr ea tinine levels in the se anima ls wa s less cle ar  as these are  normally an indication of kidne y disease
(Bossar t & D ie rauf, 1990).



Table 4.1  C HA NGES IN CETAC EA N BLOOD BIOCHEM ISTRY  AN D POSSIBLE C AUSES -
information taken f rom  Bossar t &  D ier uaf ( 1990)  and elsew he re for c om par ison as indicat ed

PA RA METER IN CR EASE/DEC REASE
AN D POSSIBLE C AUSE

NOTES

AST ( SG OT) 
a spa r t a te  a m inot r ansf e ra se 

Incr e ased i n:
l i ve r  dam a ge 
he ar t  dise a se
skel e t a l m uscl e  dam a ge 
l i ve r  f luke 

Norm a l  sm a l l  c e t a ce a ns ( Bul l &  W or t hy, 1995) :  < 300I U/L 
Me an l e ve l  i n f r e e- l i ving bot t l e nose  dol phins ( Aspe r  e t  al , 1990) : 139IU/ L 

ALT ( SG PT) 
a l ani ne  a m i not r a nsf e r a se 

Incr e ased i n:
l i ve r  dise a se
t r aum a 
i nfe c t i on
pa ra si t ism 
ne opl a sia 

Ma y be  li ve r  spe c if i c  in Tursi ops a nd Lage norhy nc hus spp

Norm a l  sm a l l  c e t a ce a ns ( Bul l &  W or t hy, 1995) :  < 40I U/ L

Me an l e ve l  i n f r e e- l i ving bot t l e nose  dol phins ( Aspe r  e t  al , 1990) : 31I U/ L  

Di re c t  bi l i r ubi n Incr e ased i n:
l i ve r  dise a se
bi le  duct  obst r uc ti on
he pa t i c  or  post - hepa t i c pr obl e m s
c i rr hosis
ne ona t a l j a undi c e 

Indi r e c t bi l ir ubi n Incr e ased i n:
ha em ol ysi s
ha em or r ha ge 
pr ehe pa ti c  dise a se
f a st i ng
ne ona t a l j a undi c e 

CK  ( CP K )
c r ea t i nine  kina se 

Incr e ased i n:
c a rdi a c  or  ske l e t al  m usc l e  da m a ge
CNS di sea se 
ha ndl i ng st r ess

Norm a l  pi l ot  wha l es:  110- 260I U/ L 

G G T ( G amm a G T) 
ga mm a  glut a m yl  t r anspe pt i da se 

Incr e ased i n:
l i ve r  dise a se
pr im a r y obst ruc t i ve  l i ve r  dise a se
c hol e st asi s
m usc l e  di se a se 

BUN
bl ood ure a  nit r ogen

Incr e ased i n:
de hydr a ti on
r e na l  dise a se
ur et hr a l obstr uc t ion
hi gh pr ot e i n di e t 

De cr e ased i n:
l i ve r  f ai l ur e
st ar va t ion

Hi gh pr ot e i n di e t s of  ce t a c ea ns re sul t i n BUN l eve l s hi gher  t han i n t e r r est r i al 
a nim a l s

Me an l e ve l  i n f r e e- l i ving bot t l e nose  dol phins ( Aspe r  e t  al , 1990) :
61 m g/ dl 

Cr eat i nine Incr e ased i n:
ki dne y di se a se 
? str e ss

E l eva t e d dur ing handl i ng of  ha r bour  por poi se s ( Koopm an e t  al , 1995) 

Me an l e ve l  i n f r e e- l i ving bot t l e nose  dol phins ( Aspe r  e t  al , 1990) :
1.4 m g/ dl  

AP 
a l ka l i ne phospha t ase 

Incr e ased i n:
l i ve r  dise a se
pr im a r y obst ruc t i ve  l i ve r  or bi l ia r y di se a se 
ur ae m i a 
i nte st i na l  i nf l a m ma t i on
bone  gr owt h and r em ode ll i ng
a dva nc e d pr e gna nc y

De cr e ased i n:
hypot hyroi di sm 
pe rni c i ous a na e m i a
ge ri a t r ic  m a ri ne  ma m m a ls

E l eva t e d i n young a ni m al s a ssoc i at e d wi t h bone  gr owt h

Me an l e ve l  i n f r e e- l i ving bot t l e nose  dol phins ( Aspe r  e t  al , 1990) :
a dul t s:  203 IU/ L 
j uve ni l es:  404 I U/L 

Sudde n fa l l s a ssoci a t e d wi t h i l l ne ss and i nc r e a se s wit h i mpr ovem e nt  so m ay be 
usef ul  pr ognost i c al l y

LDH
l a ct i c  de hydroge nase 

Incr e ased i n:
c e ll  da ma ge  or  ne cr osi s

W i de  r a nge s se e n in m a ri ne  ma m m a ls a s L DH le a ks f r om  m usc le s a ssoc i at e d
wi th di vi ng

Norm a l  sm a l l  c e t a ce a ns: < 600 I U/ L ( Bull  &  Wor t hy, 1995) 

G l uc ose Incr e ased i n:
st re ss
e xci t e m ent 
a noxi a 
di abe t e s m e l li t us

De cr e ased i n:
se ve r e  syst e mi c  dise a se
ne opl a sia 
st ar va t ion

Fa st i ng l e ve ls hi ghe r  tha n in dome st i c a ni ma l s

Me an l e ve l  i n f r e e- l i ving bot t l e nose  dol phins ( Aspe r  e t  al , 1990) :
125 m g/ dl 



Chol e st er ol Incr e ased i n:
hypot hyroi di sm 
di abe t e s m e l li t us
bi le  duct  obst r uc ti on

De cr e ased i n:
hype r t hyr oi dism 
m a lnut r it i on
m a la bsorpt i on

Me an l e ve l  i n f r e e- l i ving bot t l e nose  dol phins ( Aspe r  e t  al , 1990) :
190I U/ L 

Am yl ase Incr e ased i n:
a c ut e  panc r e at i t i s
i nte st i na l  i nf l a m ma t i on
pr im a r y r e na l f a i lur e 

Ma y not  be  spe c i f ic  f or pa ncr e a t it i s in c e ta c e a ns

Me an l e ve l  i n f r e e- l i ving bot t l e nose  dol phins ( Aspe r  e t  al , 1990) :
22IU/ L 

Li pase Incr e ased i n:
c hroni c  pa nc re a t i ti s
pa nc r e a ti c  nec r osis
r e na l  f ai l ur e

Ma y not  be  spe c i f ic  f or pa ncr e a t it i s in c e ta c e a ns

Total  prot e i n Incr e ased i n:
de hydr a ti on
shoc k

De cr e ased i n:
l ow a l bum i n
m a la bsorpt i on
st ar va t ion
ki dne y di se a se 
pa ra si t ism 

Me an l e ve l  i n f r e e- l i ving bot t l e nose  dol phins ( Aspe r  e t  al , 1990) :
7.6 g/ dl

Al bum i n Incr e ased i n:
de hydr a ti on
shoc k

De cr e ased i n:
st ar va t ion
l i ve r  dise a se
ki dne y di se a se 
pa ra si t ism 

Me an l e ve l  i n f r e e- l i ving bot t l e nose  dol phins ( Aspe r  e t  al , 1990) :
3.9 g/ dl

G l obul i n Incr e ased i n:
l i ve r  dise a se
i m mune  st i m ula t i on

De cr e ased i n:
i m munodef i c i enc y - pr i ma r y or  se conda ry

Me an l e ve l  i n f r e e- l i ving bot t l e nose  dol phins ( Aspe r  e t  al , 1990) :
3.7 g/ dl

Sodi um Incr e ased i n:
de hydr a ti on
he ar t  dise a se

De cr e ased i n:
di ar r hoea 
vomi t i ng

Chlor i de Incr e ased i n:
de hydr a ti on
he ar t  dise a se

De cr e ased i n:
di ar r hoea 
vomi t i ng

Me an l e ve l  i n f r e e- l i ving bot t l e nose  dol phins ( Aspe r  e t  al , 1990: 
113 m E q/l 



It has be en pr opose d tha t ser um alkaline phosphatase  ( AP)  be use d a s a indica tion of  a dolphin's he alth
(Fother gill et al, 1991) .  In c aptive A tlantic  bottlenose dolphins, I ndian O cea n bottlenose  dolphins
(Tursiops adunc as) and Cape D usky dolphins ( Lage norhy nchus obsc urus), A P levels f ell dramatica lly
just pr ior to obvious illne ss and rose aga in as the anima l improved.  Monitor ing A P levels may be  usef ul,
ther efore , if anima ls ar e in a r ehabilitation c entre  but changes ar e proba bly too non-spe cif ic  for short te rm
diagnosis.  AP le ve ls ar e known to be  e levated in young a nimals whe n the y are  in a  phase of ac tive bone
gr ow th (Fother gill et al, 1991; Bossar t & D ier auf, 1990) .

Bull & Worthy (1995) use  aspa rta te  amino tra nsf er ase ( AST ), alanine  a minotransf erase  (A LT ) and la ctate 
de hydroge nase (LD H)  le ve ls as ke y indic ators of  health be fore re lea sing anima ls fr om re ha bilitation.
Ra ised AST levels a re indic ative  of liver, hear t or muscle damage or disea se.  Raise d A LT  is thought to
re flect live r disea se and L DH  is r ele ased in ca se s of cellular  dama ge  and nec rosis ( Bosar t & D ier auf,
1990).  Bull & Worthy (1995) consider  normal le ve ls to be : AST  < 300 I U/L ; ALT  < 40 IU /L and L DH 
<600IU/L.

Cr ea tinine kinase  ( CK)  is a n enz yme f ound in ca rdiac  a nd skele ta l muscle  w hic h is re lea se d w he n
da ma ge oc cur s and may be  usef ul in its eva luation.  Eleva tions have  been a ssociate d with a suspec te d
tr ansport-associa te d myopathy in a  bottlenose dolphin which wa s tense  and exc itable dur ing tra nspor t a nd
ha d str ong muscle  c ontra ctions ( Colgr ove, 1978) .  Elevations have a lso bee n r ec orded in a nimals
struggling w he n str anded and dur ing subseque nt tr ansport.  Its c linic al significance  is that a nimals w hich
ha ve  elevate d CK le vels will proba bly have  stif f and sore  musc le s a nd possibly nee d support for longer 
pe riods than unaf fe cte d anima ls.  In se rious ca se s, kidne y function may be  compromised be cause  othe r
compounds re le ase d from damaged muscle suc h as myoglobin ca n c ause re nal dama ge .

Se rum iron may also pr ove to be a use ful indica tor of sta te  of  health.  Le vels in bottlenose  dolphins fa ll
when they ha ve  inflammatory c onditions, tr auma or  stre ss (Bossar t & D ier auf, 1990) .  Like  ESRs they
ha ve  be en little used to da te  but show consider able pr omise .

iii) Othe r sample s

Oc ca siona lly it may be  w orth taking other sa mples.  Fa eca l samples for par asitology, for exa mple, may
be  helpful given the importance of  pa ra sites in c eta ce an disea se .  Sw abs f or ba cte riology ar e of more
questiona ble  usef ulness.  I t may be dif fic ult to get usef ul ba cteriologica l r esults from swa bs ta ke n f rom
exte rna l orifices e ven w hen a bnormal dischar ges e xist bec ause a gre at va riety of f lora exist, most of
whic h is non-pathogenic (Ga ge , 1990).  The re for e cultured orga nisms may be  unre lated to the under lying
pa thology and give little a ssistance in choosing an appropr iate antibiotic .  If  sw abs a re  ta ke n of the 
blow hole the y must only be of  the outer  surf ace , not only is pushing objec ts into the blowhole  like ly to be 
uncomfortable, sw abs may ge t broke n off .

Ma ny pote ntially human pathogens including Campylobacte r sp, Vibrio sp, Pasture lla sp a nd
Pseudom onas sp, ha ve  be en isolate d from blowhole s of disea se d a nd normal anima ls (G age, 1990;
Na chtinga ll, 1990), ther efore  pe ople tr eating str anded ce ta cea ns should be  aler t to possible  huma n hea lth
risks.



Spec ies and age

Another  important f actor  in a sse ssing a  stra nde d anima l w ill simply be its spec ies a nd age.  I n the  UK ,
ha rbour  porpoises a ppe ar  to stra nd when they ar e ser iously ill a nd de bilitate d whe re as pe lagic  spec ies of
dolphins sometime s have no ac compa nying pa thology (Paul Jepson, per sonal c ommunica tion) .  This
me ans tha t the  pr ognosis for a str anded ha rbour  porpoise is inevita bly going to be  guar de d, where as the
outlook w ill be mor e optimistic for other species.

Spec ies a ny la rge r tha n a bottle nose or  Risso's ( Gram pus griseus) dolphin ar e unlikely to be suita ble 
ca ndida te s f or  ca ptive  trea tment a nd re habilita tion simply bec ause of  the physical diff ic ultie s in tra nspor t
and the  size  of f ac ilities re quire d f or  their proper  c are .  Ther e a re  also diff ere nc es be twe en spec ies in how 
they adapt to the  stre ss of  c aptivity.  Some  conside r Tursiops sp and Lage norhy nchus sp to adapt better 
than othe rs (G age , 1990) .  However , others have  r eported that white -beaked dolphins are  a ppa re ntly less
tole rant of human c ontac t tha n bottle nose dolphins ( Ka ste le in et al, 1995)  a nd some fe el white -side d
dolphins do not c ope w ell w ith c aptivity ( Ge rac i & St. Aubin, 1979) .   Stenella sp are  a lso c onsidere d not
to f are  w ell in c aptivity ( Sw eeney, 1989).

Old anima ls (indica ted by w or n tee th or  exte nsive  sc ar ring, for exa mple)  a re likely to be  suff ering fr om
dise ase  a nd ca rry a  poor er pr ognosis that a younger anima l.

Ne onata l anima ls pose pa rticular  proble ms.  The y may simply be  star ving ha ving lost conta ct with their 
mother and see m suitable  ca ndida te s f or  re ha bilitation.  However , a s will be discussed la ter , if re lea se 
ra ther than long te rm ca ptivity is the aim, it is questiona ble  w hethe r the  pr oper conditions ( both physical
and soc ia l) will be  able  to be provided for relea se to be  a  re alistic  option.

St re ss in st rande d cet ac eans

A widely rec ognised pr oblem in str anded ce ta cea ns is stre ss (D ie rauf, 1990; G er aci & St. Aubin, 1979).
Stre ss ca n a rise for a  variety of rea sons and is proba bly a  combina tion of  ma ny.  It ca n result in the 
clinica l syndr ome  of shock (O bendorf & Arundel, 1988) whe re  an a nimal's re sponse c an be  divide d into
tw o pha se s.  T he first is produc tive and r eversible where  c hange s in physiology oc cur in an ef for t to
ma intain nor ma l bodily f unc tion.  The  second phase is a pathologic state  w her e response s lea d to
ir re ver sible  a nd da maging e ff ects. It is vital, ther ef ore , to be  able  to r ecognise , tre at and avoid stre ss in
ce ta cea ns to a void irr eversible changes ar ising.

Ther e a re  an a rra y of physiologica l r esponse s w hich ar e trigge re d by str ess.   Monitoring them ma y help
give  a guide  to the  exte nt of  ha rm ar ising through str ess a nd aid a ssessing the  pr ognosis of  a n a nimal.
Re sponses include  c irc ulatory changes to mainta in pe rf usion of  e sse ntial orga ns such as the br ain.
Howe ver , if pr olonged this ca n be at the e xpense of other  orga ns such as the intestines, liver  and kidne ys.
This ca n result in delayed ef fec ts as defe nc es against infe ction will be  harmed as bacter ia be come able to
pe ne tra te  da ma ged inte stina l lining a nd the liver 's de toxif ica tion me cha nisms a re impaire d.  T her e are 
also we ll re corde d cha nges in immune function w ith str ess w hic h compound the pr oblem.  Conne ctions
be tw een the ne rvous and immune system e xist which ma y expla in the physic al re ac tions to beha viour al
stre ss and pain.

Re corde d response s to stress in ce tac ea ns include  elevations of pla sma c or tisol (K oomans et al, 1995;
Dier auf , 1990; Bossart & Dier auf , 1990) , inc rea se s in neutr ophil counts, e osinopae nia, ra ise d blood
gluc ose , low er ed se rum iron c onc entra tions a nd incre ased er ythrocyte sedimentation r ate s (Dier auf ,
1990).  E levations in AST a nd CK  have  a lso been r eported (Bossar t & D ier auf, 1990) .  Incr eased cortisol
le ve ls ar e par t of a nor mal r esponse to stre ss and help improve tissue per fusion a nd incr ease blood
gluc ose  leve ls.  Incre ased ESRs and low ere d ser um ir on conc entra tion are  seen a s par t of the  a cute pha se 



re sponse and c an be  a se nsitive indic ator of  the evolution irr eversible changes.  Re spira tor y rate is usually
elevate d and c apillary r efill time  ma y be pr olonged.

Stre ss or  shoc k c an ar ise in cetac eans solely f rom the  physica l eff ec ts of  be ing str anded. W he n str anded a
ce ta cea ns no longer  ha s its w eight supported by w ate r, re spira tion be comes more  diff icult.  Pa rticular ly in
la rger species of  w hale this can r esult in c onsidera ble damage  to organs a nd is one of the r ea sons str anded
animals should alwa ys be  supported in ster na l r ec umbency. D ama ge  to musc le s w ill a lso a rise fr om
unac customed pressure and e le vations in the enz yme c re atinine kinase are  a n indica tion of  musc le
da ma ge and its se ve rity.

Ha ndling, noise, ca ptivity and the  pr esenc e of pe ople will also cause  further  stre ss and should be
minimised.  In addition if the a nimal is diseased in a ny wa y this w ill pose a n additional stre ss as will
de hydra tion and pain.

Be ca use  stre ss and the  deve lopme nt of  shoc k is such an insidious ye t lif e thr ea tening process with
re ve rsible a nd ir re ver sible  phases, c onsider able car e must be ta ken both to a void stress and mitiga te its
ef fe cts.  Even if  stranded anima ls ar e appar ently sa fe ly re tur ne d to the  sea, e vidence of  stre ss ma y e me rge 
at a  la te r time.  Pilot wha le s w hich we re re lea se d a nd re strande d 24 hours la te r showed bioc he mic al
evidenc e of stress and shoc k (Ge ra ci & Lounsbur y, 1993).  T his may compr omise  their ability to survive .

Ther ape utic use of cor tisone in stress or shock is to mimic  the eff ec t of natur al cortisol a nd is usef ul as a n
animal' s store s may be come de ple te d.  A lthough he lpf ul in the short term, prolonge d administra tion can
inhibit immune  func tion and c ompound pr oblems in the  same  w ay that chronic  stre ss and the  re le ase  of
the anima l's own corticoste roids may do.  Fluid ther apy w ill a lso help mainta in the cir culation but is
diff icult in c eta ce ans a s the  small siz e of the  f irst par t of the stomac h restr icts the  a mount of  f luid tha t can
be  give n at any one  time .

Antibiotics ar e a lso a  r ational approac h to the  trea tment or pre vention of  shoc k a s a r esult of str ess, as
they assist the impair ed body's de fence  systems.

Summ ary

Ac curate assessme nt of  a  stra nde d wha le  or  dolphin's c ondition is a  diff ic ult unde rtaking.  There  seem to
ha ve  be en no published studie s w hich ha ve ca ref ully ga the re d data on clinical signs and ultima te outcome 
including post-mortem studies of  stra nded ce tac ea ns.  Thus judging the probable  condition of  a n a nimal
and its prognosis has to dr aw  on people 's exper ie nce  a nd impre ssions.  W hilst ther e is no re ason to
suppose  personal exper ie nce  cannot form a ve ry va lua ble and ac curate guide , a  systematic study would be
usef ul, if only to make



Table 4.2. - USE FU L I ND ICA TO RS OF ST AT E O F HEA LT H I N STRAN DED  CETA CE ANS.

PA RA MET ER NO RMAL ABNO RMA L PROG NOSIS

Physica l
Condition

Good - Moder ate Mode rate

Thin

Fa ir 

Poor  to G rave

De me anour Br ight and r ea cts to stimuli Dull and letha rgic

Unre sponsive , fla cc id
ja w & slow r ef lexes

Voca lisations cea se 

Unce rta in -
de pe nds on
pr ogress

Poor /Guar ded

Condition
worsening

Re spira tory Ra te Dolphins: 4 br eaths pe r
minute

Pilot w ha les: < 1 per minute

Fa lse killer  w hales: 8-18 per 
15 minute s

La rge w ha les: maybe  ve ry
infr equent ( 1 eve ry 10 -  20
minutes)

Dolphins:
> 6/min
> 10/min

Othe r spe cie s:
no r eliable infor ma tion

Worr ying
Poor  if  sustained

Disc har ge s None Bloody or  mucopur ulent
fr om blow hole
Blood f rom a nus or
ge nital slit

Gr ave

Poor 

Te mpera ture 36-37.5oC > 38oC

> 40oC

> 42oC

Guar ded

Poor 

Gr ave



the bre adth of  know ledge  more  wide ly available.

The par ameters most wide ly agree d upon in the a ssessme nt of  animals on the  be ach a re  those w hich come
fr om ca re ful physic al and behavioural obse rvation.  Ta ble  4.2 outline s the se clinica l signs and the 
pr ognosis they ar e thought to ca rr y.  Body temper ature  over  42oC and, in dolphins, a susta ined incre ase in
re spira tory ra te over 10 br ea ths per minute is thought to c arr y a gra ve pr ognosis.  Discharges of  large
amounts of bloody f luids ar e also consider ed to c arr y a poor prognosis a s doe s an anima l in poor body
condition.  It is unlike ly, ther ef ore , tha t anima ls with these  sorts of signs w ill survive e ve n w ith medica l
ca re .

The indic ations tha t a n anima l is likely to have a good prognosis inc lude its presence as a me mbe r of a
ma ss stra nding ra ther than single individual.  A lively a nimal w ith a  normal te mpe ra tur e, re spira tory ra te
and in good bodily condition is likely to be  a ca ndida te for immediate r ef loa ting and r eturn to the  se a if
initial signs are  good.

Ther e a re  no w ell desc ribed blood or other  sample s w hich ca n give a  c lea r indic ation of  the likely
outc ome  of a  stra nding.  Er ythrocyte se dimentation r ates ar e one  ar ea  whic h may be  deve loped into a 
usef ul te st as they ar e relative ly ea sy to c onduc t a nd ne ed little equipme nt (D ier auf, 1990) .  Othe rwise ,
ha ematology and bioche mistr y will pla y only a minor role in ma king de cisions on the bea ch unle ss
animals a re he ld for a t lea st 12 hour s which is the minimum time  in w hic h results ar e likely to be
obta ine d.  H ow eve r, it w ould be difficult to justify not re lea sing an appa rently hea lthy anima l simply to
aw ait the  outc ome  of blood sa mpling bec ause the  a nimal's condition ma y w or sen simply through being
stra nde d.  T he ref or e, blood sample s a re  pr obably most use ful r etrospe ctive ly and should be c ollec te d
when possible if this does not c ompromise the a nimal in a ny wa y.  I f anima ls ar e taken into a
re ha bilitation ce ntre ea rly sample s w ill a lso be use ful in eva luating the progr ess of a nimals in the
me dium- te rm.
The spe cies and a ge  of  the anima l are  a lso important.  Ha rbour  porpoises a re ac knowledged to be dif fic ult
to trea t eve n by those  w ith succ ess a nd expe rie nc e ( Ka ste le in et al, 1990) .  Pe la gic  spec ie s of dolphins
ma y not a dapt well to ca ptivity and so rehabilita tion whe n suc h an anima l has a  condition whic h involves
pr olonged tr ea tme nt ma y not be justif ie d.

Ne onata l anima ls in appa rent good hea lth may appe ar attra ctive  options f or  re ha bilitation.  However , if
re ar ed in isolation it is possible  they will ne ve r be able to re lea se d to the  w ild a s the y w ill not ha ve  le ar nt
fora ging and social skills.

The problem anima ls ar e those  whic h do not c lea rly f all into one  ca te gor y or another .  They ma y be
some wha t depre sse d and have  slightly eleva te d r espir atory r ate s for  e xample.  I n the se situa tions f irst aid
ca re  and support is re quire d followed by r ee valua tion of their  r esponse to supe rvise d r ef loa ting.
Unfortuna tely, as ther e are  no une quivocal signs, ea ch stra nding will ha ve  to be tre ate d as a unique e ve nt
with an e valua tion of all the  available  informa tion.



5. TR EA TMENT AN D CAR E OPTIONS

When animals a re found stra nded on a be ach a  number of  alte rna tives w ill have  to be weighed up
de pe nding on the outcome  of  the assessment.  These inc lude immediate ref loating, delaye d ref loating
af te r tre atment or removal to a be tte r site, be ing taken into ca ptivity for r ehabilitation tre atment or
euthana sia.  T he pr oce dures a nd re quire ments of  e ach a re re vie we d her e together  with first a id whic h w ill
be  nece ssary f or all a nimals and f orms an impor ta nt pa rt of  the assessme nt pr oc ess.

First aid and assessme nt 

When animals a re strande d on a bea ch they will be  in a  compromised, life  thre atening position.  Pra ctica l
me asure s can be taken to re duce the str ess they a re under .  This include s prope r positioning, assisting
with te mpera ture re gulation a nd pr eve nting furthe r tra uma .  An important part of f ir st aid is to ensur e the y
ar e not stre ssed by the pre se nce  of lar ge numbe rs of  noisy and disorganise d people .  Ther e is widespre ad
agre eme nt in the liter ature  a bout the se  first a id me asure s (e.g. Ge ra ci & Lounsbur y, 1993; G age, 1990;
Obendor f & A runde l, 1988).

i)  Positioning

Animals may be  lying on the ir  side , possibly ha lf  buried in sa nd when found.  W hen in w ater ce tac ea ns
ar e functionally we ightless a nd ha ve ef for tless brea thing ( Joseph et al, 1990) .  On land they loose this
adva nta ge  and are  subjec ted to una ccustome d pre ssure s.  L ong per iods of la ter al re cumbe nc y w ill lea d to
pulmona ry oe de ma in the dependent lung (Obendor f & A runde l, 1988) a nd thus re spira tory insuf ficie nc y
and pre disposition to infec tion.  It is importa nt to e nsure , the ref or e, that anima ls ar e supporte d in sternal
re cumbe nc y to reduc e pre ssure  on the he art, lungs and other  inte rna l organs a nd to keep the blow hole
clea r of water , sand a nd de br is.  This may involve digging holes for the  f lippe rs and providing suppor t so
the anima l doe s not roll over .

The pontoons deve loped by Projec t Jonah (Projec t Jonah, 1995) and describe d below ca n a lso be use d to
hold la rger anima ls such as pilot wha le s in position on the  be ac h.

ii) Tempe ratur e r egula tion

Ce ta cea ns ha ve  a specialise d the rmore gulator y system w hic h relie s on hea t exc ha nge  mechanisms in the
flukes, dorsal fin and f lippe rs.  Water  ha s 25 times the ca pac ity to dissipate hea t tha n air  ( Joseph et al,
1990).  T her ef ore , onc e out of the  wa te r, ce tac ea n the rmore gulatory systems no longe r f unction pr operly
and anima ls ma y bec ome  e ither  hype r- or  hypothe rmic.  In summe r anima ls will ne ed to be  c ove re d in
we t she ets or tow els a nd ke pt moist w ith w ater to he lp cooling.  A sunshade may also be  needed.  A less
fr equent problem, but impor ta nt in we ak or  thin a nimals, will be  hypothe rmia in winter.  A w ind shield
toge the r with cloths soa ked in minera l or ve getable oil pla ced over  the dorsa l fin a nd fluke s will help
re ta in he at.



iii)  Pr eventing f ur the r tra uma

The blow hole should be car ef ully cle aned if  ther e is sand or de bris around it and e yes gently flushed w ith
clea n w ater.  The  blow  hole  a nd uncover ed pa rts should be  protec ted f rom drying and sun or w ind bur n
by the use of zinc oxide  cr ea m.
iv) Crowd control

La rge number s of pe ople anxious to se e or he lp with strande d c etace ans may impose extra  stre ss on a n
animal.  One  of the  pr ime c oncer ns should be  to prevent suc h unnece ssary harm.  This will involve  good
communica tion skills a nd enlisting the aid of organisa tions such as the RSPCA  a nd polic e.

Spec ial C onsiderations f or Mass St randings

In mass stra ndings the re  will ne ed to be a  w ell orga nised e ffort with a syste ma tic  a ppr oa ch to the car e of
animals.  The str ongest and healthiest anima ls with the best c ha nce  of sur vival should be  de alt w ith f ir st
be ca use  they have  the be st pr ospec ts of  surviva l but e ven these will be diminished if the y a re  not assisted
quic kly.  If  a t a ll possible one  person should be  allocated to e ach individua l and the anima l mar ke d so tha t
changes in its condition ca n be followe d a nd ea ch animal ca n be tre ated individually.

Re float ing

If  a n a nimal is a ssessed to be suitable  for ref loating it w ill need to be car ef ully tra nspor te d to the  w ate r.
For sma ll ce ta cea ns this ca n be done re latively e asily by r olling a nimals car ef ully onto a str etc he r or
ta rpaulin and car rying it to the  sea.  For  larger  animals the pr oce dure is more  diff icult and will require
more  pe ople.  Around 30 may be nee ded f or a pilot whale or small killer whale  f or example  (G age, 1990) .
Dr agging and towing animals should be  a voide d a s this will cause  tissue da mage and stre ss.

Once  in the wa ter  it is impor tant to support the anima l a nd asse ss its c apabilitie s.  H aving been stra nded
animal' s muscles will be  stif f a nd possibly damaged.  Anima ls also se em disor ie nta te d.  G entle  rocking
fr om side  to side  to help a nimals reorientate a nd to e ncour age  blood flow to muscles ha s bee n repor ted to
be  helpful.

Spec ial pontoons ha ve be en de veloped by Pr oject Jona h (Pr oject Jona h, 1995) in New  Z ealand to assist in
the ref loating of  larger  spec ies such a s pilot whale s.  T he se consist of  stre tc her s suspe nde d betwe en tw o
la rge inf latable tubes.  These a re  used to suppor t w ha les in the  wa te r a nd to move  them out to de eper
wa te r.  T hese pontoons c annot, how eve r, be  used to r ef loa t dolphins a nd the development of a  simila r
system which c ould be used for dolphins would be valua ble .

It is important to ensur e tha t a nimals can swim strongly be for e the y are  r ele ased and it may take 
conside ra ble  patience to de te rmine  whether  a n a nimal w ill be a ble to cope.  Regaining str ength and
re or ienta tion may take  some  time .  With ma ss stra ndings, some conside r it is ideal to have a ll the
me mbers of the  pod in the w ater and if the  ' lea d'  animal ca n be ide ntified to have  it f ur the st out to 'draw '
the other  animals out to se a (Pr oject Jona h, 1995; O be ndorf  & Ar undel, 1988).  Onc e anima ls ha ve be en
re floated it may be  ne ce ssa ry to e nsure  they do not re str and by using pe ople and sma ll boats to push the m
aw ay fr om shor e.

For pelagic species of  dolphins and if str andings oc cur in are as wher e the  topogra phy suggests that
re stranding is a potential pr oblem, it may be desira ble to move anima ls of fshor e by tow ing w hilst
supported using pontoons or  othe r devic es.

Countries te nd to diff er  in w hethe r the y c onsider  re floating to be the option of c hoice .  In N ew Ze ala nd,
re floating a ppear s to be  the only option use d ( togethe r w ith e uthanasia)  f or strande d a nimals (Pr oject



Jona h, 1995) .  In the Unite d Sta te s, re floating is the  commone st appr oac h in ma ss strandings but
individua ls among a  gr oup of mass str anded a nimals a re  also re gular ly br ought into r eha bilitation
fa cilitie s (  e .g. Mead et al, 1980; O dell et al, 1980; W alsh et al, 1990) .  It is dif fic ult to pie ce  toge the r the 
over all e ffe ctive ne ss of  re ha bilitation in these cir cumstances.  Individua lly stra nded anima ls in the US
se em to be c ommonly br ought into r eha bilitation c entre s a s ref loating is seen a s being unsuita ble 
(For syth, 1995).  T he re asons be hind this conce ntration on rehabiliation seem to be tha t no ha rd evide nc e
exists about the succe ss of  r efloa ting and a  be lief that inter ve ntion ca n have positive  e ffe cts. In Australia 
the position lies some where  betw ee n the se tw o w ith a nimals also being br ought into r eha bilitation c entre s
(G ales, 1992) on oc casions.

Tr ansport 

If  a n a nimal has strande d in a dif fic ult position wher e r ef loa ting it would be dange rous for  the re scuer s
and anima ls alike , for  e xample, if  the sur f is la rge  or the  shor e r oc ky, it w ill be nec essar y to move it to a 
more  shelter ed site  (O be ndorf  & Ar undel, 1988).  This may a lso be a n option w ith a n anima l w hich
appe ars healthy but ha s bee n wea ke ned by the  stra nding and it is thought it w ould be nef it fr om support
and a r ec ove ry pe riod in ca lmer wa ter s.  T his a lso gives an opportunity for a nimals to be  give n short te rm
tr ea tme nt if  this is thought nec essar y.  I f too ill to re float in the  shor t ter m the  animal ma y nee d to be
tr ansported to a re habilita tion ce ntr e.

Tr ansport pose s a n additional stre ss and should be undertaken only with pr ope r pre pa ration  (Jose ph et al,
1990).  T he absence  of  w ate r to pr ovide  support a nd allow  f or optimal ther mor egula tory contr ol ma ke s
tr ansport ha za rdous and ade quate  substitute( s) must be  pr ovide d.  T his w ill involve the  use of  pr operly
pa dded stretchers a nd cooling to a void hyper the rmia.  Moist, hea vy foam rubbe r or equivalent should be 
used in the bottom of the tra nspor t vehicle with car e being ta ke n tha t the  pe ctora l fins are  f lat a gainst the 
side s of the  a nimal (G age, 1990) .  The risk of hyper thermia  will incr ease dur ing tra nspor t the ref or e the 
animal must be  ke pt cove red in moist towels and the blowholes and other exposed ar ea s kept protec te d
fr om dr ying out.  A nimals must be super vised through out the journe y which should be  ke pt as shor t as
possible.

If  transport is not ca rr ied out we ll, a nimals may be  dama ge d a nd expe rie nc e muscular  stif fne ss,
inappetance, a nae mia, pr essur e nec rosis and respirator y inf ection a s a r esult ( Joseph et al, 1990) .  Some 
pe ople advoc ate sedating animals w ith diaz epam (0.2mg/kg)  before  tr ansport (Swe ene y, 1989; K astelein
et al, 1990) .  The value  of  this is unc ertain, but sedation should ne ver  be use d f or  animals w hic h are  to be
re le ase d at the e nd of  the journey.



Re habilit ation

If  a n a nimal seems too w eak or ill to be r ef loa te d one  option is to take  it into c aptivity f or  tr ea tme nt.
Re ha bilitation is a  se rious unde rtaking whic h demands prope r f ac ilities and spe cia lised c are .  Ba sic
re quire me nts include the  pr ovision of  saltwa ter  w ith a  filtration a nd ster ilisa tion syste m to maintain good
wa te r qua lity.  H andling fa cilitie s to exa mine an animal on admission and dur ing its stay will also be 
ne ce ssa ry.

Pools should be ova l or round in shape to avoid dama ge  when animals bump into the sides of pools
Espe cia lly dur ing the first f ew da ys af ter  a nimals a re  br ought in, they se em disor ie nta te d a nd unable to
na vigate in ar tif ic ial pools (Ka stele in et al, 1990) .  Ha ving pools w ith r ounde d sides and w ell padded c an
avoid c onsider able har m. Pools nee d to be de signe d so tha t the y can be dra ine d quickly or  ha ve  a ge ntly
sloping bottom to f acilitate handling.

Most stra nde d anima ls will ne ed aid in swimming w hen they a re first plac ed in pools.  T his c an be  done 
either by huma ns re maining with the a nimal a nd physica lly suppor ting it in the water  or , pre fe rably, using
floa ts (G age , 1990) .  Re cently a  new form of  hoist has be en de ve loped at the Ha rde rw ijk Park in the 
Ne therlands which a llows animals to be supporte d in a hammock suspe nded fr om a movea ble  over he ad
support ( Kaste lein et al, 1995) .  This systems a lso a llows them to swim a s the  over hea d bar  r ota te s e asily
ar ound the c entra l support.  Eve n if anima ls ar e in a support or  se em able  to swim, the y will nee d 24 hour
supe rvision, e spe cially dur ing the  ea rly sta ges a fte r admission.   Once sw imming una ide d, animals w ill
ne ed room to swim a nd dive.  A minimum of a 9 metre diame te r pool has be en re comme nded for
dolphins (Ga ge , 1990).  Lar ge r pools ar e obviously desira ble, espec ia lly f or la rge r spe cies of  dolphin.
Smaller  pools cannot be justifie d eve n if conside red a  shor t ter m mea sur e as it will not be possible to
pr edict how long an animal will ne ed to be  held.

During the e ar ly stage s of re habilita tion anima ls ma y nee d to be  give n f luids by stomac h tube to aid in
re hydra tion but the  re la tively sma ll size of  the cetac ean f ore  stomac h r estricts the  volume that ca n be
give n.  A round 1 litre  f or a 2 metre dolphin ha s bee n sugge ste d (RSPCA, 1996) .  Forc e f ee ding fish may
also be  needed.  Such ha ndling a nd fe eding proc edure s are  c onsidere d to be  extr eme ly stre ssf ul for the 
animal involve d a nd should be  ke pt to a  minimum ( James Ba rnett, per sonal c ommunica tion) .  Tw ic e
da ily f or ce fe eding should be  suff icient w he n a nimals are  r ehydr ate d.

Ar tific ia l milks ha ve be en de veloped for some c etace an spec ies including harbour por poise  and kille r
whale ( Spotte, 1990) a nd the basic  composition of  ma ny spec ies milk desc ribed ( Wor thy, 1990) .
Fe eding r egime s f or  adult a nimals kept in comme rc ial f acilitie s for  displa y a re  we ll de ve loped.  Most of 
the potentia l problems r ela te  to dete riora tion of  fish during stora ge  such as the loss of  the fat soluble
vita mins A,D  a nd E  and thiamine  deficienc y if la rge  a mounts of fish conta ining thia minase a re  fe d (e.g.
ma ckere l, he rr ing, whiting)  ( Wor thy, 1990) .  Such conditions c an be  a voide d by the  use of  vita min
supplements.

Some  suggest that c eta ce ans depe nd on e ner gy pr oduced by fe eding and activity to mainta in their the rma l
ba la nce  a lthough blubber  thic kne ss is a lso like ly to be important ( Worthy, 1990).  Being able to contr ol
wa te r temper ature  is the ref or e a  desira ble  f eatur e of rehabilita tion pools.  This will be  pa rticula rly true  f or
animals in poor body c ondition w hose la ck of  blubber  w ill c ompromise the ir  ther mor egula tory ca pac ity
and neona tes w ho will of ten be c ompromised in the  sa me  wa y.

Ve te rinar y c ar e dur ing a n a nimal's stay in a  re ha bilitation ce ntre will obviously be  de te rmine d by its
condition. T he re se ems to be no syste ma tic  study of ve ter inary trea tment of r escue d anima ls.  The re for e
ther e is no cr itica l a ssessme nt of  the suc ce ss of  va rious ther apies or husbandr y tec hniques to re ly upon
when de aling w ith c ase s. Although extra polation f rom c aptive a nimals to wild ones ma y see m a 
pr omising appr oac h, conditions w hich ar e pre valent in captive ce tac ea ns ma y not be  c ommon in w ild



animals or visa ver sa.  For  e xample, ca ptive  animals are worme d routinely and ther ef ore  para sitic  dise ase,
whic h is so common in fr ee- living anima ls, is not se en. T he ref or e the rapeutic  r egime s to tre at pa ra sitic 
dise ase  r ather  than as a  pr ophylac tic  measur e a re  not well develope d.  H ow eve r, a wide ar ray of drugs
ha ve  be en used to trea t cetac eans in ca ptivity.  The se  ha ve  be en re ce ntly revie wed by Stoskopf  (1990)
and provides a  usef ul guide  to c hoice  of drug a nd dosa ge. T he ve ter inary supple ment to the RSPCA' s
guide to str anded w hales and dolphins a lso give s a list of drugs whic h have bee n use d in cetac eans
(RSPCA, 1996).

Euthanasia

Animals w hic h are  seriously ill or  injured a nd with no pr ospec ts for sur vival in the  wild, should be
euthana se d.  E uthanasia should only be car ried out by a veterina ry surge on.  La rge  A nimal Immobilon by
intr amusc ula r injec tion has been r ecommended in the UK  (RSPCA, 1992) at a dose rate of 0.5cc  L arge
Animal Immobilon for e ve ry 1.5 metres length of  a  dolphin or por poise  or  4cc pe r 1.5 me tr es le ngth of a
whale.  T his is a  very danger ous drug a nd pr ope r pre ca utions should be taken.  In the U S, intr ape ritonea l
inje ctions of pentobar bitone are  more  w ide ly re comme nded (e .g. G era ci & Lounsbury, 1993).

Small c etace ans c an be  shot w ith a  la rge c alibr e rif le  (0.303 or  la rger)  through the  blow  hole  on a  pa th
whic h joins the blowhole  to the ce ntr e of a line joining the c ra nia l edges of  the flipper s  (O bendorf &
Ar undel, 1988; RSPCA, 1992) .  This is not possible w ith w ha les due to their lar ge size.  Eutha nasia 
be comes very diff ic ult in lar ge whale s and a llowing la rge  a nimals to die  natura lly may be  more  huma ne
than re pe ate d painf ul and unsucc essful attempts to kill a n anima l ( RSPCA , 1992) .

Summ ary

The fir st steps to take whe n dea ling with a str anded a nimal ar e to administer  f irst aid a nd to ensure the
animal is in a s c omfor ta ble  a  position as possible.  D uring this pe riod and f ollow ing it the re  ne eds to be a
full clinica l eva luation of  the anima l.  T his w ill be essentia l to de ter mine what steps to take.  Refloa ting
re quire s suf ficie nt pe ople, e quipment a nd good conditions in the  wa te r to be attempted.  Car ef ully
controlle d r ef loa ting will also give impor ta nt infor ma tion about the likelihood of  succ ess.

Over all, the re  ne eds to be a syste matic  appr oac h to de aling with stra ndings to ensur e tha t a ppropriate  f irst
aid and r efloa ting is ca rried out prope rly a nd the a nimal's condition ac curately r ec orded.  Tr aining is an
importa nt re quire me nt to ensure that a cor e of pe ople are  a war e of the best a pproa ch to the ca re of 
stra nde d anima ls.  Tra ining w ill need to involve both lay people  and veter ina ry surgeons.  I n other 
countries, inc luding N ew  Ze aland ( Proje ct Jonah, 1995; De pa rtment of Conse rva tion, 1995) and the
United State s (e.g. Ca pe  Cod Str anding  Ne tw ork;  Da vid W iley, personal communication) there  a re ve ry
we ll or ga nised and coordina te d r escue  groups whic h have sophisticated tr aining courses.  In these 
countries toge the r with Austr alia (Obendor f & A runde l, 1998) people  involved in the rescue of cetac eans
ha ve  to be given pe rmission by the  re le vant authoritie s or national plans are  in pla ce to re spond to
ce ta cea n str andings.  This ha s probably dr iven the development a nd ma intenanc e of tr aining.

Tr ansport of  a nimals has to be undertaken with a gre at de al of  c aution to ensur e the  animal' s condition is
not made wor se .  Ta king anima ls into ca re for tre atment a nd re ha bilitation de ma nds that proper  fa cilitie s
ar e ava ilable.  W ithout the se  animals a re likely to be  put under  additiona l str ess.  Be ca use  it w ill not be 
possible to pr edict how long anima ls will ha ve to he ld, the  ba sic r equir ements have to be  se en as e sse ntial
not desir able.

Ther e has be en no c ritic al evaluation of the  re sponse of anima ls with diff ere nt conditions to tre atment
re gimes.  This is probably due to the  small numbe r of cases pe ople ha ve de alt w ith, but the infor ma tion
would be ver y valua ble  in improving tre atment.



6.  SU RV IVA L RATES

Know ing how surviva l r ates va ry with diffe re nt approac hes to tre atment is an impor ta nt goal, not only so
diagnosis and prognosis can be improved but to ensur e anima l w elfar e is given the highe st pr iority.  I f
ef forts to r ef loa t see m suc ce ssf ul only for the  a nimal to die in worse distre ss else whe re , or if ne ona ta l
animals r esc ue d a nd ra ised in spec ialised fa cilities a re not a ble to retur n to the  w ild a nd survive , the  be st
inte rests of  the anima l and its we lfa re  will not have bee n taken pr operly into acc ount.

This se ction r eview s w ha t is known about the  surviva l rates of  diff er ent a ppr oa che s.  I t also consider s the 
issue of tagging and mar king which is ofte n promoted a s being essential to le ar n mor e a bout the sur vival
ra te s or other wise of tr eatme nts.

Re float ing

The vast major ity of e ff orts dur ing mass str andings ar e dir ected towa rds r efloa ting and r eturning a nimals
to the se a c ouple d with deter ring the ir  re stranding.  Repea ted r estra nding some times with the dea th of  a ll
or  most of the  me mbers of a  group is re cor de d f re que ntly in the liter ature  (e .g.  Ir vine et al, 1979; A non
1994; Mea d et al, 1980; O dell et al, 1980) .  Re stranding ma y not oc cur a t the  same  site  a s the  or igina l
stra nding.  For e xa mple, a gr oup of f alse kille r wha le s str anded for a sec ond time  3 da ys la te r a nd 235 km
aw ay fr om the original site  of str anding ( Odell et al, 1980) .

Howe ver , in Ne w Z ea land whe re  they ha ve  the highe st ra te of  stra ndings in the  w orld, of  the 70% of live
stra nde d anima ls which a re suita ble c andidates for r eturn to the  se a (De pa rtment of Conse rva tion, 1993)
re floating is thought to ha ve  a surviva l r ate of around 90- 95%  ( Proje ct Jonah, 1995) .  All a nimals which
ar e suc ce ssf ully re floated ar e a ssume d to ha ve survive d unless they a re known to r estra nd or  a re found
de ad.  Coloure d r ibbons are  used to mar k a nimals.  A lthough their e stima te s of sur vival r ate  a re the most
optimistic possible  sinc e a nimals could loose r ibbons or die a t sea  w ithout being found, the  succ ess of the 
sc he me in Ne w Zea la nd pa ys tr ibute  to its conside rable  expe rie nc e a nd expe rtise  whic h is promoted by
pr oper re sourc ing, good manageme nt and tra ining.

The Cape Cod Stra nding N etw or k has re sponded to mass stra ndings of pilot w hales, c ommon a nd white -
side d dolphins.  They ha ve ha d good suc cess (evaluated by number s of anima ls with appropr iate tag not
obse rve d to re str and) with re floating a nd do not consider  r eha bilitation in c aptivity a n appropriate
re sponse (Da vid W iley, Senior  Sc ie ntist, I nternational Wildlif e Coa lition, pe rsona l communic ation).

Ther e see ms to ha ve  be en no c ollec tion and e valua tion of da ta on re floating individuals a lthough it is
clea r tha t a pproa ch ca n be succe ssful ( Proje ct Jonah, 1995) .

Re habilit ation

The sur vival r ate s of re habilita tion ef for ts ar e mixed and publishe d compr ehe nsive  statistic s are  lacking.
Animals f rom mass a nd individual stra ndings in the U nited States ar e regularly taken into re ha bilitation
fa cilitie s owned by commerc ia l a nd non- profit organisa tions.  Their  succ ess see ms to ha ve  be en
extr eme ly limited w ith a nimals often only surviving for short pe riods.  For e xa mple, tw o spinner dolphins
(Stenella longirostis) fr om a mass str anding sur vived up to four days (Me ad et al, 1980) .   Four f alse
killer whale s from a mass str anding in Florida died with tw o w ee ks of  be ing taken into ca ptivity (O dell et
al, 1980) .

At Sea World in the  USA, surviva l time of me mbe rs re moved f rom two ma ss strandings r anged fr om 2
da ys to e ighte en months.  T he ir tr eatme nt of  nine  individua ls who have sur vived longer than one month
show s " most continue to have rec ur rent bouts of  illness" (W alsh et al, 1990) .  This is used to justif y



continuing c aptivity a s it is claimed that grea te r understa nding is needed in c ase  they transf er disea se  to
he althy w ild a nimals upon r elease.
A re cent repor t of the  Southe ast U S Mar ine  Mammal Standing Network (Southe ast U S Mar ine  Mammal
Stra nding Ne tw ork, 1995)  give s inf ormation on the ir re cent sta ndings wor k.  T he  re ports on r ehabilitation
ar e ver y mixed.  One pantropical spotte d dolphin (Stenella attenuata) and one  sper m w ha le ca lf ha d die d
in c aptivity.   Six out of se ven Clymene dolphins (Stenella cly mene) ta ken into c aptivity a nd re lea se d a fter
6 da ys we re found dead the following da y.  O ne pa ntr opica l spotted dolphin wa s still unde r c ar e a nd one
ha d bee n relea sed.  One of three  pilot wha le s taken into ca ptivity ha d die d a nd the other  we re  still in
ca ptivity, two bottlenose dolphin calve s w er e being re are d in ca ptivity.

Howe ver , the  T exa s Mar ine Mammal Stra nding N etw or k ( pa rt of  the Southeast US Ma rine Mamma l
Standing Network)  has re por te d tha t of 10 dolphins individually str anded, rescued and taken into ca re
be tw een Marc h 1994 and June  1995, five bottlenose  dolphins and one Atlantic spotte d dolphin (Stenella
frontalis) ha ve be en succe ssfully re le ase d (Bull & Worthy, 1995; Price- Ma y et al, 1995) .  One juvenile 
(spe cie s not spec if ied) was c onsidere d too young to be  re le ase d.  T he  re ma ining 3 anima ls pr esuma bly
died or  w ere  e uthanase d.

Be tw een 1971 a nd 1985 at the Har de rwijk Pa rk in the Ne the rlands of 14 ha rbour  porpoises, 3 die d dur ing
tr ansport to the ce ntr e, one was imme diate ly re le ase d but 9 othe rs died af ter  2 to 200 da ys in ca ptivity.
Only one other  wa s relea sed a fte r 45 da ys tr eatme nt (K astelein et al, 1990) .  Sinc e tha t time a t lea st tw o
othe r har bour por poise s and thre e white -be aked dolphins have bee n suc cessf ully rehabilita ted ther e
(K astelein et al, 1990; K astelein et al, 1995) .  Re ports f rom people  who have visited the c entre  indica te
that they ma y now  have  a  succ ess r ate  of a round 50% with ha rbour  porpoises (A lison H utc hison,
Assista nt ma na ger , RSPCA  wildlif e hospital, East Winch, per sonal communica tion) .

The rec ognition tha t mor billivir us is e nde mic in some populations of cetac eans (Duignan et al, 1995)  w ill
pr obably reduc e the  willingne ss of  commerc ia l institutions to ca re for str anded animals a s the re is the
possibility that infec tion could be tra nsf er ed to display a nimals.

St re ss in capt ivity

Even ta king he althy wild animals into c aptivity c arr ie s a  high mortality r ate  during the fir st 30 days a fte r
ca pture .  The estimate d annua l sur vival ra te  during the f ir st 10 da ys af te r being ta ken c aptive is about 0.6
for bottlenose  dolphins (Small & D ema ster, 1995).  I n eff ec t this mea ns that 4 out of 10 hea lthy anima ls
would be expec ted to die  within the f ir st 10 da ys.  Pr esuma bly this high death rate is assoc ia ted w ith the
stre ss of  ca ptivity as a fte r an ac clima tion per iod of 60 da ys, a nnual surviva l rates ar e about 0.95,
equivalent to tha t for  f ree -living adult dolphins.  There fore morta lity in live  stra nde d anima ls ta ken into
re ha bilitation ce ntres w ill a rise simply bec ause anima ls ar e brought into captivity.

Ther e may be  spec ie s dif fer ences in this a s pelagic dolphins may be  less tole ra nt of  ca ptivity than
bottlenose dolphins, f or  example  ( Kaste lein et al, 1995; G era ci & St. A ubin, 1979).  E xperiences in the 
UK  indica te that dolphins may appe ar to re cover  w ell f rom their initial disability to ste adily de cline  a  fe w
da ys la te r.  T hose involved f eel this syndrome is associa te d w ith a  r eac tion to the str ess of captivity
(James Ba rne tt, V eterina ry Surge on, W eymouth Se a Lif e Centr e, pe rsona l c ommunic ation).  T his
suggests tha t anima ls re lea se  should not be delayed.

Ga stric  ulce ra tion, whic h is consider ed to ba a  sign of str ess in other species such as the pig, appea rs to be
re la tively c ommon in c aptive cetac eans sugge sting they ar e similarly str essed.  For exa mple, a  ca se  study
of  a  gr oup of bottlenose  dolphins rec ie ving chr onic cimetidine  trea tment f or ga str ic  ulce ration has be en
de sc ribed (Bossar t & D ie rauf, 1990).  I n a ddition, the  use of antac ids a nd antihista mines to trea t gastirc
ulce ration has be en de sc ribed as ' relative ly routine ' (Stoskopf, 1990), sugge sting c onsidera ble e xperience
ha s bee n gaine d in the  use of  these drugs through ne ce ssity.



Re le ase  f rom  r ehabilit at ion

The dec ision w hen to r elease an anima l may not be  ea sy.  As we ll as the usual r equir eme nts tha t a n
animal is ea ting, diving and behaving normally, some  use norma l blood pa ra meter s a s a guide to when an
animal is re ady f or  re le ase  ( Bull & W or thy, 1995) .  If  animals a re to be  kept f or any length of time, the
pr ovision of  a dditiona l fac ilities ma y be ne ede d.  W he n kept in confinement, anima ls will ha ve  limited
opportunity for e xe rcise  and time to exerc ise in a lar ge enclosure be for e relea se ma y be helpf ul both to
ge t an anima l fit to sur vive sea  c onditions and to get a be tte r ide a of its pre par edness for  r ele ase.

With ne onata l anima ls there  w ill be a dditional pr oblems.  T her e has been a  re port that young dolphins at
Monkey Mia in Austr alia have muc h low er  surviva l rates than expe cte d in norma l wild anima ls
(A nderson, 1994).  The se  ar e a group of  fr ee -living but hand f ed dolphins and the lower ed surviva l rate is
thought to a ssociated with ma ter na l neglec t so ca lve s do not lea rn norma l for aging a nd other  skills such
as a voiding pr eda tors.  Studies of  mother ca lf inter ac tions indicate the  importanc e tha t lea rning plays in a
ca lf 's de velopment (Cockrof t & Ross, 1990) .  Ther efore  this will ne ed to be substituted in some w ay. For 
example  they w ill need to be in conta ct with animals of the ir ow n spe cie s to enable the m to le arn social
skills, f ora ging be haviour and so on.  Young animals w ill a lso need to have demonstr ate d tha t the y can
ca tc h live f ish bef ore  they c an be  re le ase d.  G aining str ength a nd fitne ss will also be  e sse ntial
re quire me nts.   T he se findings r aise se rious conc erns about the rea lity of  ra ising neonatal ce tac ea ns in
ca ptivity if  the long te rm aim is rehabilita tion.

Some  thought is nee ded to dec ide  w hen a n a nimal is no longe r c onsider ed a noe na te and the ref or e a ble to
survive  on its ow n and a  ca ndida te  for rehabilita tion.  T his w ill dif fer  f or diffe re nt species and will rely
upon know ledge  of  the species na tural histor y.  A ll anima ls whic h a re  still dependant on a maternal milk
supply would be inc luded whic h may be  a  long pe riod.  A bottle nose dolphin ca lf  in c aptivity did not take
its fir st solid f ood until it wa s almost a  year  old (Cockroft & Ross, 1990).

Ther e a re  studies f ollow ing the re lea se  of  dolphins which have  been held c aptive or bee n bre d in ca ptivity
for display and the n r ehabilitated for relea se to the wild.  T he se studies ma y help eva luate  w hat must be
conside re d if anima ls ar e kept f or  long pe riods before  be ing hea lthy enough to relea se espec ia lly if
animals a re tr ained in ' husba ndr y'  te chnique s a s the y are  in the  US ( For syth, 1995) and gene ra lly become 
ha bitua te d to humans.

De spite  e fforts to acc limate pre viously ca ptive  bottle nose dolphins to the ir ne w e nvironment by using a
se a pen a nd introducing live food, 3 of  9 dolphins e ither  voluntarily re turne d to the sea  pe n or we re
re ca pture d bec ause of se rious we ight loss (G ale s & W aples, 1993) .  The c alf of one  of the se dolphins
disa ppe ar ed and w as pr esume d dea d.  Radio ta gging informa tion on the remaining dolphins lasted for a
ma ximum of 47 days and only f or 5 days with one  a nimal.

Othe r c oncer ns ha ve  be en ra ised about the re introduc tion of  ca ptive  a nimals to wild populations ( Br ill &
Fr eidl, 1993) which ma y apply to r esc ue d a nimals kept for  long periods in rehabilita tion units.  These 
include  the possible introduc tion of disea se  to w ild popula tion, the problems f or anima ls whic h have lost
their f ea r of humans a nd the ability of  animals to be suc ce ssf ul once  re introduced.

Marking and Tagging

Much of  the da ta pr ese nted above  on suc cess rates of  trea tment of str anded animals c an be  cr iticise d
be ca use  little  is know n about the fate of anima ls once  they ha ve  be en re turne d to the sea .   A lthough
re ports a re available to show  that animals c an be  re store d to he alth and r ele ased (e .g. K astelein et al,
1990; Price- Ma y et al, 1995; Bull & Worthy, 1995) the ir  post-re le ase  f ate  is unc lea r.  I n fac t the re  se em



to be no repor ts evaluating the short or long-ter m suc cess of re lea sing anima ls following either re floating
or  r eha bilitation.

One of the w ays w hich ha s bee n most c ommonly pr opose d to monitor  animals once  they a re re lea se d is
to tag or  ma rk them in some wa y. Ma rking involve s using the individual char acter istic s of an anima l to
identif y in the f uture  or bra nding the anima l w ith a  number .  Ta gging involve s attac hing some kind of
ar tific ia l mar ker  w hic h may have  a  me chanism for remote tra cking of  the anima ls using satellite or VHF
tr ansmission.

All of these  methods have dif fer ent pros a nd cons whic h a re  de sc ribed be low using analyse s of the ir 
ef fe ctive ness by US re se arc he rs (I rvine  et al, 1982; Scott et al, 1990) .  Most ma rking a nd ta gging studies
ha ve  be en de ve loped to gather  informa tion about the na tur al history of a nimals.

i)   Natur al ma rks.

This is the most commonly use d method f or re cognition of individual w hales and dolphins.  In dolphins
and some wha le s, photogr aphs are  take n of the dor sal f in which may ha ve chara cteristic coloura tion,
nicks a nd sc ar s e specially along the re ar edge of  the fin.  The fluke s c an be  photographe d in some wha le s
when they ca n provide a similarly cha ra cte ristic rec or d of the  a nimal.  The main a dvantage to this method
is that it is non-inva sive, c hea p and stra ight forwa rd.

The disadvanta ges a re that not a ll animals or spe cie s will be identif iable  in this w ay.  For  e xample,
ha rbour  porpoises have  small dor sa l f ins w hich ar e dif fic ult to photogra ph at sea.  Individual dolphins,
espe cia lly young anima ls, may also ha ve  ve ry fe w distinguishing masks.  Of ten r esighting anima ls re lie s
on luck once  a nimals have bee n r ef loa te d a nd re le ase d.  Since ma rks may not be detec ted until
photogr aphs ar e e xa mined (the y a re  of te n too subtle to be  c onf ir med by e ye  at sea)  its succe ss de pe nds in
pa rt on a  systema tic a pproa ch to c ollec tion of da ta.

ii) Bra nding a nd ar tif ic ial marks

Atte mpts have bee n made to pa int marks on anima ls but the se  ha ve  be en unsucce ssful beca use the  pa int
wa s not tole ra ted w ell.  Although tatooing is w idely used in domestic  spec ies such a s pigs, it does not
se em to have  been used much in c etace ans a nd ma y mer it inve stiga tion.  I t is re latively non- invasive a nd
should le ave  a  pe rmane nt ma rk whic h c ould be  se en on c lose inspe ction.

Fr ee ze- br anding has be en used to mark a nimals w ith a  number  on the dorsa l fin or just a t its base  so it can
be  seen w hen the anima l bre aks the  surf ace  of the  wa te r.  L iquid nitr oge n or a mixture of  dr y ice  w ith
alcohol or a ce tone is used to cool the bra nding iron.  This is then a pplie d f or  ar ound 15 se conds.

Fr ee ze br ands do not give a n immediate mar k.  A n are a of de pigme nta tion evolves over  10 days a fte r
whic h time it bec omes re ada ble.  A lthough fr eez e bra nding sounds ve ry inva sive it is sa id not to illic it
any painf ul re action in the  a nimal although skin damage may oc cur if the  branding ir on is le ft on f or too
long (Scott et al, 1990) .  Howe ver , its use in monitor ing suc cess of tr eatme nt ha s to be re ser ve d f or 
animals brought into r ehabilitation c entre s which will be  kept f or at le ast 10 days if any immediate post-
re le ase  data  is to be colle cted.

Fr ee ze br anding, however , doe s not la st for eve r, gr adually fa ding over time and mor e quickly in young
animals.  It a lso shar es some  of  the sa me pr oblems a s photoide ntifica tion - r esightings w ill tend to a rise
through luck, although once  sighte d c onfir ma tion is much ea sie r at the time tha n w ith photoide ntification.

iii)   Button a nd bolt ta gs



The relative ly la rge siz e a nd ea sy visibility of the  dorsal fin of ce tac ea ns ha s e nc ouraged re sea rc h w or ker s
to a tta ch la rge tags to the  f in for maximum visibility.  These  a re usually circ ula r or re cta ngula r pla stic ta gs
whic h a re  bolted to either side of  the fin using sta inless ste el pins.

Ther e a re  a ra nge  of proble ms associa te d w ith the  use of such ta gs.  Fir stly the a ttachme nt pr oce ss is very
inva sive, re quiring tw o or three  hole s to be  ma de  in the fin if the y are  to sta y in pla ce .  This ne cessitates
conside ra ble  handling and the  use of local a nalge sia  to pre vent pain dur ing the  applica tion pr oce dure.
Ta gs ar e often lost either be cause  they ge t pulle d out of  the fin ( or  ma y be ba tte re d out by the anima l
itse lf)  or the  bolt(s)  may migra te  out bec ause of  the pre ssure  of w ater on the tag.

In c oasta l w aters such tags may be come foule d w ith a lgae and bar nac le s.  Resighting rates ma y be
disa ppointing and a lthough ta gs ca n be see n from up to tw o hundr ed me tre s awa y, it r equir es close 
contact to r ea d the  numbers.

iv)  Roto ta gs

Roto ta gs ar e a type of cattle e ar  ta g which ar e applied to the rea r edge of the dor sal f in with a spe cial pa ir
of  plie rs.  They ar e muc h sma lle r tha n button tags a nd so the numbe rs on them a re too sma ll to be  r ead a t
a dista nc e, although the  colour and position of  the ta g c an be  used to ide ntify individua ls.  The y are  much
le ss inva sive tha n button tags a lthough they ca n be shed le aving a te ar in the dor sa l e dge of the  f in.
Fouling w ith barnac les a nd algae  is a n unc ommon proble m.

v)   Spa ghetti tags

Spaghetti ta gs ar e pla stic cover ed stra nds of w ir e c onnec te d to a dar ted tip.  The y have bee n use d most
fr equently to mar k fre e- living w ha les a nd dolphins a s the y can be shot into the  animal.  The re  se ems to be
ve ry fe w advantages to using spa ghetti tags, they ar e she d quite  quic kly a nd ha ve high ra tes of a bscess
formation.  Studies in c aptivity have  show n tha t other  dolphins may pull a t tags a nd ca use damage  that
wa y.

vi)  Ra dio tags

Ra dio tags w er e develope d to remotely trac k anima ls once they ar e a t sea .  This is the re al advanta ge of 
this type  of  tag - it does not r ely on luc k, ac tive monitor ing c an ta ke place .  The tag c onsists of  a
tr ansmitter attac he d to the  dorsal fin in some wa y, usually by bolts thr ough the f in.  The pac kage is
re la tively lar ge as it has to ca rr y batter ie s a s well as the tra nsmitter , although size  is being re duc ed
conside ra bly w ith impr oveme nts in minia tur isation.

Ther e a re  tw o main problems w ith these tags.  O ne  is a ssociate d with the  size  of the  ta g and its
atta chment to the  dorsal fin.  T he  othe r is the  r ela tively short life  span of  the ba tte ries and the ne ed to have 
de dicated la nd or  sea monitor ing f acilitie s to follow the  a nimal.

The siz e of the tag and the  need f or it to be bolted though the dor sa l f in compounds the problems that
we re  de sc ribed for button tags.  A s w ell a s the  inva sive na tur e of the a ttachme nt pr oce ss, the  fixing pins
ma y migra te and the  whole tag be  shed, or if  stra ps or  ha rnesses ar e use d to fix the  ta g it ca n interf er e
with locomotion a nd/or  dama ge  the under lying tissues.

Re ce nt studies ha ve  show n tha t gre ate r ele va tions in plasma  cortisol and c rea tinine are  seen in har bour
porpoises be ing r eleased form he rr ing w eirs and having a tr ansmitte r fitte d w he n c ompar ed to those being
give n a  r oto tag (K oopma n et al, 1995) .  Ra ised plasma cor tisol a nd cr eatinine  a re assoc ia ted w ith stre ss



and this was thought to be due to the  longer  pe riod out of the  w ate r being ha ndled w hic h was e xpe rienc ed
by those anima ls ha ving a r adiotag atta che d.

Ther e a re  ma ny tr ade-off s to be ma de with the design of suc h tags -  they may ha ve longe r batte ry life but
ha ve  to have  less powe rf ul tr ansmission ra nges if  size  is not to be come too lar ge and so on.
Ra diotr ac king is also la bour intensive and ther ef ore  e xpe nsive .

Much smaller  r adiotransmitter s a re  be ing develope d f or  use with roto tags.  T he  tr ansmitter, a bout the 
size  of  a  biro, tra ils behind the anima l.  T hese may over  c ome  some  of the  pr oblems of attac hment.

vii)  Sa te llite  ta gs

Sa te llite  ta gs ha ve  be en used so that a nimals c an be  trac ke d ove r longer  distances w ithout the  ne ed for
constant boa t or la nd monitor ing.  Whilst they ma y give detailed informa tion on move ments and dive
time s the y a re  much more  expe nsive  than ra dio tags. They ar e a lso lar ger  than r adiotags a nd there fore ca n
ca use the  sa me , or possibly more , physical dama ge  to the anima ls.

viii) Ribbon tags

Ribbon ta gs ar e str ips of material or  plastic tie d a round the ca uda l peduncle  ( tail stock) ( Pr oje ct Jona h,
1995).  T hey c an be  ma rked with a numbe r a nd give  a short term r ecord of  the anima l' s moveme nts.  I f
they ar e brightly c olour ed they ca n be easily see n but they will only re ma in in plac e f or  a short period of 
time .

ix)  Elec tronic c hips

Elec tronic c hips ar e now  be ing implante d under the skin of domestic  spec ie s suc h a s dogs and w ild
animals.  These have a n individual code  whic h a re  re ad by spec ia l r ea der s.  T he se could be use d in
ce ta cea ns as they a re simple to place , relative ly non- invasive  a nd cheap.  Howe ver , the re  is no e xternal
evidenc e tha t the y have bee n inser ted a nd would have  to be use d with a tag to a ler t someone to re ad the
elec tronic c hip.

Summ ary

Much de ba te continues about the surviva l r ates following re scue eff or ts.  In ge ner al the absolute  number s
of  a nimals w hich appea r to be  succ essfully r eturned to the sea  is gre ate st with ma ss stra ndings. This ma y
be  a ssociate d, in part, with the  better  ge ne ral state of he alth of
of  these anima ls.  Eva luating the suc ce ss of  single strandings is made mor e dif fic ult by the  lack of
informa tion.

Re floating is the  technique  that a ppe ar s to off er  the best prospects ove ra ll for str anded animals.  One main
adva nta ge  of  r efloa ting is that it limits the degree  of str ess to w hich an animal is exposed.  Not all
stra nde d anima ls will be  able  to be r ef loa te d w he n the  options become  euthana sia or rehabilita tion.

Although the re  is not a lot of publishe d data a bout the f ate of anima ls in re ha bilitation units, it is c lea r tha t
ther e is consider able morta lity. Reha bilitation has mixed r esults a nd significa nt morta lity oc cur s eve n at
ce ntres w ith c onsidera ble e xperience.  Eva luation of  survival is complic ated be cause  in some  institutions
in the US re sc ued a nimals a re  not retur ned to the  se a eve n if they ar e f it enough to be  ( Natchiga ll et a l,
1990).  T her e is also a fee ling that more ne eds to be known about disease in ce tac ea ns be for e anima ls ca n
be  r ele ased (W alsh et al, 1990) .



Howe ver , the  proble ms of  ca ptivity and the  diff ic ultie s of relea sing anima ls which a re ha bitua ted to
huma ns me ans that if r escue d anima ls ar e taken into ca re they should be ke pt for a  shor t a per iod a s
possible and r eturned to the population they ar e thought to ha ve  come  from it their cha nc es of  surviva l are 
to be optimise d.  Contac t w ith other ma rine mamma ls must be  ca re fully conside re d to avoid the tra nsfer 
of  pathogens in e ither  dire ction, espcially with the  r ecognition that morbillivirus inf ec tions ma y be
ende mic  in some spe cie s (Duignan et al, 1995) .   E ff orts must be ma de to ensure anima ls ar e fit e nough to
cope  with the dif ficult demands of  se a conditions.  If  ca ptivity ha s bee n prolonge d, re conditioning to
undo and tra ining a nd ma ke them human a ver se  as used f or long- te rm ca ptive  dolphins (Br ill & Frie dl,
1993; L yc an & Kinsman, 1995), ma y also be ne cessa ry.  This is a daunting unde rtaking.

If  neonatal anima ls ar e to be  ra ised there  must not only be  othe rs of  the same spe cies in the rehabilita tion
ce ntre, but also some kind of  se a pen to e nsure  a nimals c an fora ge under  natura l c onditions and have time
to a cclimate .  The requirements for soc ial groups for neona tes r aises importa nt questions about the 
inte rests of  the other  a nimals in the  group.  I f the re  is no veterina ry or  othe r r ea son f or them to re ma in in
ca ptivity, this w ill pose gre at difficulties.  Whether  suitable 'companion' a nimals are  like ly to c ome  into a 
re ha bilitation ce ntre if  they ar e not a lre ady the re will be  diff icult to judge.   Some re sea rc h is nee de d to
aid people involved in r esc ue  work to decide  when an a nimal is a  ne onate  a nd unable to survive  on its
ow n as this will be  diff icult in juve nille  a nimals.

The bigge st pr oblem when it c ome s to de ter mining sur vival r ate s is the lac k of any hard data  a bout the 
long te rm fa te  of  a nimals w hich ar e r ef loa te d or relea sed f rom r eha bilitation c entre s.  T o determine
surviva l rates once  animals a re put bac k in the  sea we  would benefit from some kind of monitor ing.
Howe ver , none of the methods cur re ntly ava ilable are  perf ec t.  Some  a re invasive in natur e w hile other s
suff er fr om disadva nta ge s suc h a s poor likelihood of  r esighting.

Bolting r adio or sa tellite tr ansmitte rs to dorsal fins will ne ed to be c ar efully e va lua te d.
Ther e is now  e vidence fr om studies with ha rbour  porpoises that this proc ess is str essful (Koopman et al,
1995) a lthough it may ha ve no impa ct on surviva l.  T he  informa tion that ma y be made ava ilable by the
use of such te chniques c ould gre atly improve  ma na gement a nd tr ea tme nt of  live  stra nded anima ls in the
future.

If  r adio or sa tellite ta gs ar e to be used, the most se nsible a pproa ch would be to de sign car ef ul studies
wher e the  smallest possible  number  of  a nimals a re  ta gged.  All these studies do not nee d to be  unde rta ke n
in e ver y country.  Those  ar ea s having the highe st incidence  of  a ny pa rticular  stra nding c ould be used to
de te rmine  shor t ter m sur vival ra te s a nd the results could then be use d to inf or m tre atment in other  plac es.
Ther e see ms to be  no justif ic ation for ad hoc use of ra dio-tags w her e insuf fic ie nt infor ma tion will be
ga ined about a ny one spe cie s or type of  stra nding to a llow conclusions to be dr awn.



7. PR AC TIC AL IM PLICA TIONS OF D IF FER EN T OPTION S

Ther e a re  thre e sce nar ios w hich will be  conside re d her e a nd their broad advanta ges a nd disadva nta ge s
disc ussed.  These  a re be ach trea tment only; bea ch tr ea tme nt plus limited holding f ac ilities;  bea ch
tr ea tme nt and full rehabilita tion centr e(s).

Be ac h t re atm ent only.

In this option, a nimals are  e valua ted on the  be ac h a nd a de cision made w he the r the y could be  r efloa ted
and relea sed w ithin the next 1-2 days e ither  at the site of  stra nding or  a  more  suitable but near by site .  If 
animals a re not a ble to be re floated or  do not do we ll when re floating is attempte d the y are  e uthanase d.

This appr oac h relie s on having ver y w ell tra ine d people both to car e for  the anima ls and assess the ir state 
of  health.  For maximum suc ce ss there  needs to be  an inve stment in tr aining, equipme nt to fa cilitate c ar e,
such as dry suits, as we ll as stre tcher s a nd pontoons.  T he  pr ovision of  proper  tr ansport is a n important
pa rt of  such a  appr oac h for  shor t trips to near by, mor e she lte re d bea che s, when ne ce ssa ry.

In this option ef forts should also be  made  to dea l w ith the  whole str anding situation.  I n the  US, on- shore 
re sponse str ategies include  teams tra ined with individuals assigned to var ious roles (G er aci & Lounsbury,
1993).  For example , one  pe rson ma y be dedic ate d to pa ssing informa tion to the public a nd the pre ss
about the  pr ogress of the a nimal(s).  T his is a n approach w hic h could alle via te  pr essur e on those  dealing
with the anima ls and e nsure  that their attentions ar e not dive rted fr om the a nimals nee ds.  Colle ction of
da ta  should form another  importa nt role  of  the te am so that a pr ope r eva luation ca n be ma de.

The advantage of focusing e ff orts bea ch ca re  in this w ay is that the ava ilable data indic ate s tha t ref loating
and rapid re le ase  is the  wa y in which most a nimals a re  sa ve d.  People  would bec ome  more  f amiliar and
pr ac tised at dealing w ith a nimals in this wa y.  O n-shore tr eatme nt is the prima ry focus of str andings work
else whe re  in the world a nd there  is c onsider able exper ience  to draw  on in developing appr opr ia te
pr ogramme s.

The major  disa dva ntage  of a  pure ly be ac h based approac h, is that animals may ha ve to be  e uthanase d
when ther e may be  some  prospe ct of  the the ir  re ha bilitation if  take n into car e.
The cost implications of  such be ac h c ar e a re  not minimal.  On- going training would be nee ded a nd
equipme nt pr ovide d and mainta ine d.  A  c ommitment to ma intaining a system only used spor adica lly is
also ne ce ssa ry.

Be ac h t re atm ent plus lim ite d holding facilit ies

This option de pends upon be ac h c ar e a s above  but with the  provision of mobile  pools for  c ontrolle d re- 
floa ting at the bea ch he ad or  in a  te mpora ry pool at a  more  distant site  ( like the  one at Ea st Winc h
RSPCA w ildlife  hospita l) .  The use  of  mobile  pools sounds a ttr ac tive but has se ver al pote ntial
disa dva ntage s.  E nsuring a suita ble, flat site with an adequate water  supply ma y not be  e asy.  Wa te r
quality may also be come poor if pr ope r filtr ation units a re  not ava ilable.  T he  time  and eff or t spe nt in
esta blishing a  te mpora ry pool ma y diver t a ttention a nd re sourc es fr om the immediate nee ds of  the anima l.
Ther e is also the  important issue of stress on the a nimal involved.  Noise  fr om ge ne rator s, the human
ac tivity around a nd conf ine d natur e of suc h a pool a re  like ly to add to the a nimals'  distress.

Ther e a re  also conc erns about the nee ds of  huma ns de aling w ith a nimals in the se  te morar y pools.  There 
is a  risk that ra ther than be ing used f or ve ry short periods the y a re  used for days.  People  c aring for
animals w ill not be  unde rcove r a nd without proper  re st fa cilitie s.  T hey may be come tir ed and
disc our aged and the  animals suff er  as a  re sult.



The situa tion whe n suc h a pool c ould, ther ef ore , be useful is re str ic ted to w he n no she ltere d site exists f or 
re floating w ithin a  re asona ble distance .

Using tempor ar y pools at ce ntres a lre ady dea ling with mar ine lif e is a dif fer ent ver sion of this option.
The pra ctica l requirements for w ater and e nsuring it is of suita ble  quality may be  more  e asily me t, but
animals w ill have  to be tra nspor te d to suc h sites for wha t should be an evaluation stage best car ried out
on-shor e or ve ry close  to it.  Pools at ce ntres such a s this may be  suitable for longer  term holding a nd
tr ea tme nt fa cilitie s but they will then ne ed to e nsure  that they ar e of an adequate siz e and have  proper 
fa cilitie s f or  both huma ns and a nimals involved in suc h c ar e.

Inve sting in move able, tempor ary pools repre sents a conside rable  fina ncial inve stment.    Once  such
pools a re  available  the temptation would be to use the m a nd possibly reduc e e ff orts to find a she ltere d site
for ref loating.  They ma y a lso c ha nge  f rom being 'te mpora ry' to being used in a  se mi-pe rmane nt situation
when, in fac t, their sma ll size should not a llow this.  T empor ar y pools do not see m to be  a fe ature  of 
re sc ue ef for ts in othe r par ts of  the world so no inf or mation on the ir  usef ullne ss elswher e is ava ilable.

Be ac h t re atm ent plus r ehabilitat ion c entre 

This option would involve bea ch ca re as above, but r ehabilitation c entre (s) w ould be  available  to trea t
animals w hic h wer e not a ble  to be ref loate d quickly but w hich ar e thought likely to sur vive.

Re ha bilitation of  c eta ce ans c annot be  unde rtake n half hea rtedly.  Poor c onditions will re sult in suffe ring
of  the anima ls involve d.  A s outlined in sec tion 5, ba sic  r equir eme nts c onsist of a padde d r ound or  oval
pool at least 9 metres in dia meter .  Sa lt wa ter  toge ther with full tr eatme nt ar e r equir ed.  The a bility to
control w ate r tempe ratur e is desir able and a nimals nee d to be able to be  monitored 24 hours a day.
Support systems f or  the anima l in the  w ate r and handling fa cilities a re also ne ede d.  T he ref or e
re ha bilitation de ma nds purpose built ac commodation c osting hundr eds of thousa nds of pounds to build
and ope ra te.

If  it is conte mplated that ne ona ta l a nimals are  to be rehabilita ted the sc ale  of the  oper ation will esca late
further .  Se a pens and the pr ovision of  live  food will be  e sse ntial.  The compa ny of  othe r a nimals of the
sa me  spec ies to help lea rning of  f ora ging and other surviva l skills w ill be simila rly e ssentia l.  I f the se ar e
not ava ilable it is diff icult to e nvisa ge how a  hand r ear ed ce ta cea n could ever  be  r ele ased to the wild.

The geogr aphic al siting of such a fac ility is debata ble.  T ransport is str essful f or  ce ta cea ns and must only
be  c arr ie d out in suitably equippe d vehicles.  How long a  sick a nimal ca n toler ate  e ven the be st quality
tr ansport is not de finable exactly as it w ill depend upon the ca se involve d, but journe ys over  2- 3 hours
ne ed ca re ful justif ica tion.

The costs of  building such a centr e may dive rt funds f rom othe r eff or ts to ma intain an ef fec tive be ach
re sc ue ef for t.  D ec isions may be  biased towa rds r eha bilitation by the  de sire to use suc h fac ilities.

Of  c our se  the main advantage and justif ica tion for suc h a  f acility is that some  animals w ill be tre ate d and
re le ase d tha t would othe rwise  ha ve  died or  been e uthanase d.

Summ ary

Ther e is no question tha t the  most importa nt step is to e nsure  top quality be ac h tre atment of str anded
animals.  For the  majority this will give them their  best c hance  of  survival and it is there fore the most
cost-ef fe ctive  option and a rguably the most humane a pproa ch.  Pr olonged ha ndling a nd inappropr iate
ca re  all add to the  stre ss an animal exper ie nce s and r educe  its cha nc es of  surviva l.  Bea ch ca re would be
fa cilitated by tr aining and c ontingency planning to de al with the w hole of  the str anding eve nt to e nsure 



the anima l's inte re sts a re not mar ginalise d by pr essur es fr om the public  a nd me dia  f or infor ma tion and
involve me nt.

Te mpora ry pools only off er advanta ges in ver y limite d situa tions.  Ef for ts might be bette r spe nt ensur ing
good tr ansport wa s ava ilable to a nea rby she lte re d site, ra the r tha n finding a suita ble  loca tion for a 
te mpora ry pool.  Their  use should be re str ic ted to bea ch he ad use w he n c onditions (such a s bad we ather )
pr event the re floating of a n anima l a t the  site  or its tr ansfe r elsew her e.  A nimals should not be  kept in
such pools f or  more  than 48 hour s.

Ther e a re  ce rtain basic requirements which should be  met at any rehabilita tion centr e w hich should not
only include  the physica l c onditions but a lso the  compete nc e of the  staf f to de al with the a nimals.   No
one site would be  a ble  to dea l w ith a ll animals that may be  ca ndida te s f or  re ha bilitation.  The number s of
animals a ny one site w ould be  de aling w ith w ould be ve ry low a nd it may not be possible  to mainta in the
quality of the  ca re  that is e sse ntial.



8. DISC USSION A ND  CONC LUSIONS IN  THE UK CONTEXT

The dif ficulties, opportunities and pra ctice s w hich ha ve be en outline d in the  e arlie r par ts of  this re port ar e
now use d as a bac kground to c onsider the situation in the  U K.

The Distr ibution of  St randings in the  U K

Ther e a re  some  striking patte rns in the  stra ndings of wha le s a nd dolphins which should of fer  c lue s to the
most appr opr ia te distr ibution of  r esour ces.  The data for  live  stra ndings from the  beginning of 1992 a nd
the end of 1995 is given for Engla nd and W ales in Ta ble 8.1 and for  Scotla nd in Ta ble 8.2.  This pe riod
wa s chose n a s both str andings coor dinators w ere  in post dur ing this time  a nd there fore ha s the  most
re liable data.

Ther e a re  about 35 anima ls strande d a live ea ch ye ar ar ound the  c oast of Br ita in.  Ar ound 60%  of the se
animals stra nd in Scotla nd. T he ha rbour  porpoise is the most c ommon spec ie s to str and individually in
the whole  of  the UK .   Some  spec ie s a re  surprisingly a bse nt fr om the list of live strandings including
bottlenose a nd Risso's dolphins, both of w hich ar e f re que ntly se en in Br itish c oasta l w aters.  The pelagic
common dolphin (De lphinus de lphis), w hite- sided dolphin a nd white -beaked dolphin a re involve d in both
ma ss and individual stra ndings.

In the Engla nd and Wales, a round half  of the  live  ha rbour  porpoises w ere  f ound on the W elsh coast or
bordering countie s.  T he  ma jority of the r emaining live str andings of  ha rbour  porpoises occurr ed on the
ea st coast of Engla nd fr om Northumber la nd to Suff olk.   L ive str anded common dolphins have a  south- 
we stern distribution w ith a nimals most commonly f ound in Cornw all a nd Wa le s.  N o mass str andings
ha ve  be en re corde d in Engla nd and Wales in the pe riod 1992- 1995.

In Scotla nd, mass stra ndings acc ounte d for  18% of  the numbe r of str andings and involved some  55% of 
all anima ls strande d.  T he We ste rn Isle s, Or kne y and Shetla nd we re the sites of  live  ma ss stra ndings in
the per iod 1992-1995. As historica l data a lso c onfir ms (She ldr ic k, 1989) , as elsew he re in the wor ld, pilot
whales, sper m wha le s, white -side d dolphins a nd white -beaked dolphins are  the species most commonly
ma ss stra nding. I ndividual ha rbour  porpoise str andings we re  wide ly distr ibute d around Scotla nd.

Although this is only a sma ll da ta  se t, it c onf ir ms pa tte rns see n in the  N atura l H istor y Museum's histor ica l
da ta  of  live  a nd de ad anima ls.  Ha rbour  porpoises we re  the most common individually str anded a nimal
be tw een 1967-1992 ( She ldric k, 1989; A non, 1992; A non, 1993) .  Ma ss strandings of pilot whale s have
be en most common in Sc otland, but have also bee n rec or ded on the  ea st England c oast and individua l and
ma ss stra ndings of pelagic dolphin spec ies have  a lso been r ecorded for long per iods in Sc otland
(She ldr ic k, 1989) .

In the pa st there  seemed to be a  peak period for mass str andings be tw een O ctobe r a nd Ma y although it
ha s bee n sugge ste d tha t this assoc iation is less mar ke d tha n it was in the  mid- 1980s and bef or e ( Anon,
1993).

Howe ver , live and dead stra ndings do not par allel ea ch othe r e xa ctly.  For  example  in 1992 the re wa s a 
ma rked incre ase in the  stra ndings of common dolphins in Cor nwa ll (A non, 1993)  w hic h is now
conside re d to be due to the ir  incidenta l c aptur e in fishe ries.  Unsur prisingly per ha ps, live  stra ndings wer e
not similarly inc re ase d in that ar ea at that time .

Ther efore  it c an be  se en that ther e a re  importa nt 'hot spots' for str andings, partic ula rly f or  ma ss stra ndings
whic h a re  conc entra ted in Scotla nd and the  I sla nds in par ticular .  This distr ibution could r ef lec t the  higher 
de nsity of those species in the wa ter s off  the Sc ottish c oa st than elsew he re and the ir pr oximity to
migr atory routes (E vans, 1980).



Ha rbour  porpoises a re the most c ommon spec ie s to str and individually and ther e is a conce ntr ation of
these in Wales and bor de ring counties.  The south-we st of  E ngland a lso see s live str andings re latively
fr equently but ha s a high c oncentr ation of  dead stra nded common dolphins beca use of fishe rie s by- ca tch
whic h w ill never be  influence d by rescue a ttempts.  Elsew he re in the British Isles live  stra ndings are 
spor adic eve nts w hich ca n occ ur almost anywhere .

These f indings suggest  t hat  r esour ces dire ct ed to de aling w ith m ass strandings nee d to be 
conc ent rated in Scotland.  Mass st randings t her e not  infr equently involve lar ge r spe cie s and t hus
equipme nt  will ne ed to be provided whic h c an de al with these sit uat ions.  An ability to deal w ith
spor adic individual st randings w ill be the  m ost  import ant  f eat ur e of str at egies to assist  st rande d
ce taceans in England and Wale s.

The relat ive ly low num be rs of  live  st randings and their w ide geographical spr ead poses pr oblem s
in providing good qualit y c ar e.  It w ill be dif ficult for  people  to gain t he same de gre e of exper ie nce 
and knowledge as in ot he r c ountr ie s w he re st randings are much more common.

Causes of  St randings in the  U K

i) Ma ss Stra ndings

It is not possible to de ter mine exactly what ca uses ma ss strandings in Scotla nd.  Klinowska' s  da ta 
(K linow ska, 1985; 1986) would suggest that a nimals a re  af fe cte d by ge oma gnetic anoma lie s which re sult
in mistakes in na vigation.  Sinc e the  w est c oast of Sc otland a nd Or kney and She tla nd ar e relative ly close
to migr atory r outes of  c eta ce ans ( Eva ns, 1980) this gives some  suppor t to the  hypothesis.  Future  studie s
should he lp de ter mine if  animals in str andings ar e a ff ected by dise ase.

ii) Individua l str andings

The conditions show n in Table  8.3 have bee n assoc iated with live  stra ndings of individual ha rbour 
porpoises and dolphins in the  UK  w hic h have subse que ntly died or  be en euthana se d.  I t see ms as if  in the 
UK  a s e lsewher e, disea se  plays a n impor tant role in individual
stra ndings.   Similar conditions have  been r ecorded as ca uses of  de ath in har bour porpoises



Table 8.1.  LI VE ST RAN DE D CET ACE AN S I N ENG LA ND AN D W AL ES -  1st Janua ry 1992 - 31st
De ce mbe r 1995

SP EC IES MA SS IN DIVID UA L OU TC OME

Harbour  porpoise 0 28 15 died on bea ch
7 died in re ha bilitation
3 eutha na sed
2 died during tra nspor t
1 thought to be r ef loa te d O K

Comm on dolphin 0 12 7 died on be ac h
3 died in re ha bilitation
2 re habilita te d

St riped dolphin 0 6 2 died on be ac h
1 died in re ha bilitation
1 eutha na sed
1 re floated, r estra nde d & die d
1 re habilita te d

Whit e-sided dolphin 0 2 1 died on be ac h
1 died in re ha bilitation

Whit e-beaked dolphin 0 2 1 died on be ac h
1 re floated

Bott lenose dolphin 0 1 died on beac h

Unident if ied dolphin 0 3 3 re floated

Sper m w hale 0 1 died on beac h

Killer whale 0 1 re floated, r estra nded and
euthana se d

Pygm y spe rm whale 0 1 died on beac h

TOTA LS 0 57 29 died on beach
12 died in r ehabilitat ion
4 euthanased on beach
2 re float ed, r est rande d, &
euthanase d or die d
2 died in tr ansport 

5 succe ssfully re float ed
3 succe ssfully re habilit ate d

T he da t a i n thi s ta ble  i s der i ve d f r om t he  Br i t ish Nat ur a l Histor y Museum's dat a  base , Pa ul Je pson, of  t he  Insti tut e  of  Zool ogy, a nd Ja m e s Bar ne t t , ve te ri na r y sur ge on at  the W e ymouth Se a  Li f e 
Ce nt r e  who has a t te nde d m a ny l i ve st r ande d a ni m al s.  I t  i s possi bl e  not  al l  l ive  str a ndings ha ve  be e n inc l ude d e spe c i al l y if  t hey a r e suc ce ssf ul l y re f l oat e d be c a use  i nfor m a ti on ma y not  ha ve 
be en pa sse d on.  The  t abl e  al so inc l ude s a ni m a l s whi ch a r e not  r e c orde d as l i ve  st ra nde d on the  Nat ur a l Hi stor y Muse um's dat a  base , but  whi c h post m ort e m  e vi denc e  indi c at e d the  a ni m a l  ha d
l i ve  st ra nde d ( Pa ul  Je pson, St r a ndi ngs c oordi na tor  f or  E ngl a nd &  W a le s, pe r sona l  c om m unic a t i on) .



Table 8.2.  LI VE ST RAN DE D CET ACE AN S I N SCO TL AND  -  1st Janua ry 1992 - 31st Dec ember 
1995 (From data supplied by Bob Re id, Scottish Strandings Coor dinator )

SP EC IES MA SS OU TC OME IN DIVID UA L OU TC OME

Minke Whale 0 5 2 eut ha na se d
3 re f l oat e d

Comm on dolphin 0 4 2 di e d on be ac h
1 re f l oat e d, di e d l a t e r
1 re f l oat e d

Long-finned pilot 
whale

2 (7 & 3 anima ls) 7 di e d on be ac h
2 eut ha na se d
1 re f l oat e d

1 di ed

Nort her n bot tlenose 
whale

0 2 2 re f l oat e d

Whit e-sided dolphin 1 (7 animals) 1 di e d
6 re f l oat e d 2 1 di e d (by- c at c h) 

1 re f l oat e d

Whit e-beaked
dolphin

1 (2 animals) 2 re f l oat e d 5 3 di e d on be ac h
2 re f l oat e d

Sowe rby's be aked
whale

1 (3 animals) 3 di e d on be ac h 0

Killer whale 1 (11 a nimals) 1 di e d
7 re f l oat e d
3 st a ye d i n wa t e r 

1 di ed i n wa t e r

Harbour  porpoise 0 9 5 di e d at  si te 
1 di e d & 1 e ut ha nse d i n r e habi l i ta t i on
2 re f l oat e d

Sper m w hale 1 (11 a nimals) 11 di e d on bea c h 3 3 di e d on be ac h

St riped dolphin 0 3 2 di e d on be ac h
1 eut ha na se d

Cuvier's beake d
whale

0 1 re floated

Unident if ied 1 (2 animals) 2 re f l oat e d 1 r e fl oa t ed

TOTA LS 8 (46 animals) 23 died
2 euthanased

21 r efloated or
st ayed in wate r

37 18 died at sit e
3 euthanased at sit e
2 died/euthanased in
re habilit ation
1 re float ed, died late r

13 r efloated



whic h w er e f ound de ad in Br itish w ate rs (Baker & Mar tin, 1992) .  If  drow ning in fishing nets is ignore d
(a s the se  will not live str and) ca use s of de ath included pa rasitic and bac ter ia l bronchopneumonia s,
star vation, tr auma, ente ritis, pulmonar y oedema  a nd se ptica emia.  I n dolphins f ound dea d, ba cterial
pneumonia  wa s the  c ommonest c ause of de ath ( Baker , 1992).

Ther efore  ther e a re  no c lea r dif fe rence s in disea ses betw ee n a nimals found de ad and those  live  stra nde d.
Ther e is also no one single  c ause of disea se  that ca n be picke d as be ing partic ula rly pre valent in
individua l a nimals which live  stra nd.  How ever, ther e is not e nough data  in the  UK  yet to be  c onf ident
about this c onclusion.  Suc h inf or mation w ould he lp in diagnosis and prognosis.

___________________________________________________________________________

Table 8.3 -  COND IT ION S THO UG HT TO  BE  RESPON SIBLE  FO R DEA TH  IN  I NDI VI DUA L
ST RA NDE D CET ACEAN S IN TH E U K BET WE EN 1991- 1995 (data  f rom Paul Jepson, Str andings
coor dinator, E ngland & W ale s & H ar ry Ross, Scottish strandings netw or k)

SPECIES PROBABL E CAU SE  OF D EAT H

Ha rbour  Porpoises Ce ntral nervous system dise ase -  e nce phalitis, abcessa tion etc 

Se ptica emia - Str eptoc oc cus c anis

Se ptica emia - Salmonella  sp

Pneumonia  - pa rasitic

Congenita l def ect -  Te tr alogy of  Fallot

He ar t disease

Dystocia

Star vation a nd/or  hypothermia  in neonates

Bottlenose dolphin attac k ( Sc otland)

Dolphins Ba cterial pneumonia 

Hydr oce phalus

Re na l f ailur e

Stra ngula ted hernia 

No A bnormalities De tec te d

___________________________________________________________________________

Ne ve rtheless, in the U K as elsew he re (O bendorf & Arundel, 1988) it is also clea r tha t not all anima ls
individua lly stra nding a re disea se d.  A s T able 3.1 shows, e ven though all har bour porpoises live strande d
in the UK  be tw een 1992 a nd 1995 ha ve evide nc e of disea se or  star vation,  this is not tr ue  for some
dolphins (Pa ul Je pson, Stra ndings coordina tor E ngland & W ales, personal communication).  The re for e, it
is not possible to simply a ssume  that a ll individually stra nde d anima ls ar e ser iously diseased or 
compromised in some  wa y.



These f indings suggest  t hat  t her e is conside rable  sc ope f or  assisting anim als involved in mass live 
st randings in Scotland.  For individual anim als w hic h str and t he re will ne ed to be  c are ful
evaluat ion of the ir  condition.  The prognosis f or  harbour  porpoises is probably worse t hat f or 
pe lagic  dolphins.

Survival Rat es of  Strandings in the U K

Ta bles 8.1 a nd 8.2 show the  outc ome of live str andings in E ngland, Wa les a nd Sc otland betwee n 1992- 
95.  In Scotla nd, a n ove rall sur vival r ate  a s judged by the  numbers of a nimals retur ned to the  se a, of  40%
(34 out of 84)  wa s achie ved.  The major ity of e ff orts wer e dir ec ted towa rds r ef loa ting with the outcome
be ing mar ginally be tte r for  mass that individua l str andings.  It ha s bee n estimate d tha t of the 70% 
conside re d suitable  for retur n to the  sea, r efloa ting was succ essful in 65% of cases (Ross & Reid, 1995) .
This is a  lowe r sur vival ra te  than in N ew Ze ala nd whic h may be  to lac k of exper ience  or  diff er enc es in
the cause s of the  stra ndings.

The rathe r dif fer ent nature  of str andings in England a nd Wa les is probably re sponsible for the  ve ry poor 
surviva l rate in re scuing live str anded animals in the se ar eas.   I n contr ast to Scotla nd ther e w er e no mass
stra ndings see n in Engla nd and W ales so only individua l str anded animals w ere  seen a nd these  c arr y a
poor er pr ognisis.  Ove ra ll only 14% ( 8 out of 57)  of  a nimals live str anded during 1992- 1995 we re
succ essfully r eturned to the sea .  The poor sur vival r ate s with har bour porpoises we re evide nt in both
Sc otland and E ngland a nd Wa le s.

Ef forts to r ehabilitate anima ls in the UK ha ve be en disappointing to date.  I n Scotland 2 ha rbour 
porpoises whic h w er e taken into ca re eithe r die d or we re eutha na sed.  In E ngland a nd Wa le s a ll 7 of  the
ha rbour  porpoises have  died a s have 2 othe rs whic h die d dur ing transport.  Surviva l has been some what
higher with dolphins.  T wo of  five  common dolphins w er e suc cessf ully rehabilita ted a s w as one of tw o
striped dolphins.  Another white -side d dolphin also died during attempts to r ehabilitate it.

The poor sur vival r ate  a ssociate d with har bour porpoises ma y be bec ause this species is more  like ly to be
suff ering fr om se rious dise ase w he n the y str and than dolphin spe cie s (Pa ul Je pson, personal
communica tion) .  Husba ndry of  ha rbour  porpoises has also pr ove d dif ficult in re habilita tion.  One  f eatur e
ha s bee n mar ke d ventra l fle xion appar ently a s kind of muscle spa sm (I an Robinson, Ve ter inary Mana ge r,
RSPCA w ildlife  hospita l, Ea st Winc h, pe rsona l c ommunic ation) w hich ha s not re solve d with laxative s
give n bec ause similar signs have  been a ttr ibute d to constipation else whe re  (K astelein et al, 1990) .

Re float ing animals has alre ady proved t o be a practical opt ion in t he  UK and should be pursued.
The prospect s for  m ass stranded animals should be  good if  r esour ces and exper tise ar e e ff ect ively
de ploye d.  Invest me nt in de ve loping and re fining ref loating te chnique s w ould be  usef ul.  Ref loating
also has the  pote nt ial t o be suc ce ssf ul for animals individually st rande d if assesse d t o be suitable
candidate s. Harbour  porpoises have  be en part icularly poor  prospe cts f or re tur n to the sea to date .
If  r ehabilit at ion is t o be conte mplat ed ther e nee ds to be  inve st ment in im proving the U K's abilit y to
unde rtake  such care .

Im pr oving Asse ssm ent

Ma king the dif fic ult dec ision about prognosis is not e asy.  None  of  the approac hes outlined in Se ction 4
give  unequivocal answe rs.  There  is little  data  a vailable  a bout how these par amete rs ha ve  be en used in the
UK  a nd their  r eliability.  Although the re is now an impre ssive  system to c ollec t post mor tem data  a bout
stra nde d cetac eans, ther e is no syste m to colle ct, c ollate and e valua te ve ter inary medica l data a bout
stra ndings.



To allow reliable  prognostic indic ators to be develope d, a syste m is nee de d t o ensur e a c omm on
collect ion system  of dat a f rom t he  clinical and physic al examinations of  stranded animals. This
should be  ce nt rally collect ed toge the r wit h dat a on pr ogr ess and outc ome  f or cr itical e valuation.

Im pr oving Care  of  Stranded Ce tac eans

i) First a id

The initial ca re given to a  stra nded ce tac ea n is likely to be cr itica l in the  f ina l outcome for the  animal.
Expe rie nc e in other  countries pr ovide s a good a pproa ch to dealing w ith a nimals in the f ir st insta nc e.
Howe ver , only ver y few  people  in the UK  ha ve  expe rie nc e of dea ling with strandings a nd mista ke s c an
ar ise out of  good inte ntion but ignor ance. Ceta ce ans have  spec if ic ne eds w hic h may be neglec te d but
could make a  signif ica nt diff ere nc e to the  outc ome inc luding positioning in ste rna l rec umbency and
ke eping a n a nimal c ool.  Impr oving the level of  know le dge  of a bout ca re of  ce ta cea ns is a n important
goal.

In the UK  ther e is no inter est a mong the a uthor ities in suppor ting ef for ts to r esc ue  live  stra nde d cetac eans
as ther e is other  c ountr ies such a s the  USA, Ne w Zea la nd and A ustra lia.  E lse where  r egula tions exist to
tr y to ensur e good qua lity ca re is give n.  For example , under the U S Mar ine Mammal Protec tion Act,
1972, off icial pe rmission has to be given to tr ea t a  stra nded anima l.  T he re ar e many dif fer ent
or ga nisations who have  deve loped plans for  dealing w ith str anded ce ta cea ns in the UK .  Ma ny of  these
ar e par t of the Mar ine  A nimal Re sc ue Coalition (MARC) which is dedica ted to providing a ppropriate 
re sponses for str anded marine  ma mmals.  Tr aining courses ha ve alrea dy be en run.

The promising start  whic h has be en made  on t raining in the UK should be extende d. The
de ve lopme nt of  a syste m of ac cre dited t raining for bot h lay pe ople and vet erinary surge ons in fir st 
aid tre at ment and r efloating of st rande d c et ace ans w ould be  be ne fic ial in improving car e of
st rande d cet ac eans.

Planning and t raining should not  j ust  be dir ect ed to t he animals' c ar e but  also to deal w ith t he
whole of the  stranding incide nt. Individuals de dicat ed to public  information and c ontrol should be
part  of  a te am  to alle viate  pressure on those involved in anim al care .  Infor mation about  the cause s
and tre at ment of st randings and de tails of  t he species involve d should be pre pared in advanc e and
be  available  t o t he  public and pre ss.

ii) Re floating

Re floating has pr oved to be  a  pr ac tic al and eff ec tive response  to r escuing stra nde d anima ls but nee ds to
be  c arr ie d out with ca re  and patie nce .  Tr ia l ref loa ting ca n a lso pla y a n impor tant role in the a ssessme nt of 
an a nimal.  Re floating, like fir st aid, re quire s tra ined pe ople if unnec essar y har m is not to be ca use d to an
animal.  The  provision of suitable  equipme nt is a lso e sse ntial.

Whilst much cr iticism ha s bee n made tha t r ef loa ting ma y r esult in a nimals simply dying out a t sea 
unobser ve d a s a justif ic ation for anima ls be ing take n into car e (e.g Walsh et al, 1990) , the re  is no
evidenc e tha t anima ls fa re any better  in r ehabilitation c entre s whe re  the mor ta lity rates ar e high.  T he re is
no data  a bout the  f ate  of a nimals relea sed f rom r eha bilitation. The  a nimal's be st chanc e is likely to come
through r apid ref loating as handling and c aptivity w ill a dd to the anima l' s str ess a nd re duc e it' s sur vival
pr ospec ts.



The use  of mobile  inflatable pools will only ha ve  adva nta ge s in situa tions wher e r ef loa ting at the site of
stra nding or  a t a  near by be ac h is not possible.

Tr aining of pe ople to assist in re float ing w ill be an impor tant feature of  a re scue plan.  Lar ge
numbers of people  w ill be r equir ed to assist  with mass st randings and even with individual
anim als, many people m ay be  needed.

Te st  re float ing should be use d in animals whose  c lincinal signs are  e quivocal and must not be
rushed.  Prope r e quipm ent in ter m of float at ion syst em s f or  the animals and protec tive ge ar for t he 
care s w ill be nee de d.

iii) Re ha bilitation

The Repor t of the  W orking Par ty on Tr aining, Equipme nt and Rehabilita tion Fac ilities de sc ribed the
ce ntres a vaila ble  f or UK  ce ta cea n rehabilita tion in Appendix 2 of the ir re por t to the Mar ine  Mammal
Re sc ue/Br itish Dive rs Strandings Meeting, 27th Fe bruar y 1994, Unive rsity of G re enw ic h.  I t is evide nt
that none  of  these can f ulf il the essentia l requirements for a  shor t ter m rehabilita tion centr e a t the  c urr ent
time .

The sma ll number of  stra ndings tha t occ ur in the UK and the ir wide ge ogr aphic al spre ad place  pressures
on the fe asibility of the provision of rehabilita tion fac ilities.  Of  all the  stra nded anima ls only a ve ry small
pe rc entage w ill be candidates for rehabilita tion. Ba se d on the  data  f rom 1992-1995, rehabilita tion was a n
option for a bout 5 anima ls a yea r in the w hole of  the UK.

About two thir ds of  animals f or re habilita tion would be har bour por poise s and the re st pe lagic  spec ies of
dolphin.  Ha rbour  porpoises a re pr oba bly a mong the lea st likely to survive  as they ofte n str and w ith
se rious dise ase w hich is not ame na ble  to tre atment.  G ive n the  c onstr aints on transport of a nimals, any
one fac ility c ould only ser ve  a limited ar ea .Ther efore , in pur ely c ost ter ms the investme nt in spec ialised
re ha bilitation ma y be difficult to justify e spe cially as they will lie idle f or  pr olonged pe riods of time.  T he
pr ovision of  c are  f or ne ona ta l a nimals car ries even gr eater  de ma nds in c ost a nd commitment.

Pr oblems also arise  when pe ople ar e dea ling with only a ver y f ew  ca se s on a sporadic  ba sis.  T hey do not
be come exper t and know le dge  c an be  lost with changing sta ff .  Poor ca re me ans a dditiona l distr ess f or an
animal.  How ever, ther e undoubte dly a re  animals w hic h could be  succ essfully tre ate d if suita ble f ac ilities
exist.  W ith good f acilitie s and incr ea sing exper ience  succ ess r ate s are  like ly to incr ea se as they ha ve 
else whe re  (K astelein et al, 1990) .

Capt ivity st re ss is a we ll re cognised proble m in cet ac eans.  Bringing anim als into c are  adds an
additional str ess t hat  m ust  be m inimise d.  U sing unsuitable  facilit ie s w ill c ause an anim al's healt h
to dete riorate .  There fore re habilitation should only be under taken w hen it is known that  adequat e
facilit ie s e xist.

If  t he financial investm ent  c an be  made  in a re habilit ation ce nt re essential re quire ments for short 
te rm  (w ee ks)  c are  include:-  a minimum  of a 9 me tr e diamet er  oval or  r ound pool wit h padde d
side s; support  for animals in the wat er ; f ully tr eat ed salt  wate r supply; a c ontrolled envir onment; 
isolation fr om  the public; handling f ac ilities;  24 hour observat ion f acilitie s;  expe rie nc ed and
qualified care rs.

Longer te rm tr eat me nt de mands be tt er facilit ies including a se a pool to gain fitne ss in sea
conditions.  N eonat al animals should not be taken into re habilit ation facilit ie s.  Ther e is little



pr ospec t that hand reare d c et ace ans c ould be  re le ase d to the w ild as the y will not  have  lear nt  basic
foraging, survival and social skills.

iv) Ta gging a nd Ma rking

A we ll re cognised proble m w ith the  re sc ue of  stra nde d cetac eans is that there  is no relia ble  data  a bout the 
post-re le ase  f ate  of the se anima ls.  There  is no one  single  me thod which c ombines a non-inva sive
te chnique  with re liable inf or mation gather ing.

Ca using stre ss to a nimals w hich ar e a lr eady in distr ess w he n str anded is unde sirable  and the re for e
me thods w ith unjustifiable de gre es of  inte rvention on the  beac h cannot be justifie d.  U sing na tur al ma rks
ma y see m the  idea l approach, but sinc e many of the spe cie s which stra nd in the UK ar e e ither  pela gic or
ha rbour  porpoises, the  like lihood of re sighting is slim in any e vent.  Bottle nose dolphins f or  whic h the 
te chnique  is best deve loped a nd used in the UK, a re ra rely found live  stra nde d in the U K.

Curr ently ther e is no syste ma tic  tagging or mar king of  live  stra nde d cetac eans in the U K.  O ne  animal ha s
be en fr ee ze br anded be fore re lea se  fr om re ha bilitation (James Ba rne tt, per sonal communica tion) .  Fr eez e
br anding doe s not c ause any notice able distr ess to a nimals and show s the  pote ntial to be a humane 
ma rking method for anima ls in re ha bilitation.

When re float ing or releasing animals fr om re habilitation, t her e are  some  simple  marking
pr oc edure s w hich should alw ays be use d.  F ir stly the  dorsal fin should be photographed and a
ce nt ral r ecord ke pt .  Se condly, biode gr adable r ibbon t ags like  t hose descr ibe d by Pr oje ct  Jonah
(1995) should be at tac he d t o the  anim al.  In the 48 hours f ollow ing t he re float ing of a stranded
anim al, sche me s should be e st ablished t o search c oastline  and se a c lose to the str anding point  to t ry
and inc re ase  t he likelihood of f inding animals in im me diate  diff icult y.

The use  of r adio and sat ellit e t agging may provide use ful data but is invasive.  It should only be
cont emplated if par t of a w ell planne d proje ct which w ill gene rate re liable inf orm at ion.  Ad hoc use 
of  such t ags c annot  be  j ust if ied.
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