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SUnlmlltr 

t\ young male pygmy sperm whllie scr;lIIdcd alivc 
on Galveston Island. Texas. USA and was 
tranSl>ortcd to :t holding t:III" where he died II 
days later. During n~'CrO I)SY. the fi rst two stomach 
compartmcnls (forestomach and fundic chambo:r) 
wcre completely OCelUdloO by:, plastic gartxlge can 
liner. a bread wrapper, II corn chip bag and two 
othcr pi ... -.::cs of plastic sheeting. The small 
connl'Cting channel joining the fundic chamber with 
the last stomach compartment, the pyloric cham­
ber. prcvcllt~'(1 passage of the debris farther along 
the gastrointl'Stinal tracl. 

A )'oung fenllLle minke whale beachl'<l aliw on 
~ht(lgord :, Peninsula ulong thc TC:\3s coaSL Due 
to poor ph)'~ic:11 condition :lIld the Impossibility of 
tmmport, the whale was euth;UlizeJ , Necropsy 
re\'ealed scvenll pieces of pla:;tic in the stomach, 
Gastric comp;lrtmcntllli:r.allon was simil;.r to that 
of the pygmy sperm whale. A single piC«' of plastic 
was found in till' forestom:lI:h allo.l a SI.'Cond in the 
eonn~'Cling channel. Thc pyloric chllmber contained 
three ot her SI.'Ctions of pllls tic. along with approxi­
nmtdy a meter of fishing line. entangled in a lIlass 
of leaves and twigs. 

Ko:y wonls: foreign bodies. Cetacc:l. pygmy sperm 
wh:lle, Kogia, minkc wh:lle. H(llm'lmpu'rtl, pollu­
lion. m:.rinc debris 

IntroducCion 

In Tl.'Co:nt ye:lts there h:ls b...'Cn incrcasing COIICCOI 
rcgarding nlan-nUldc debris and its impact on the 
marine enVlronl11cnt (D:lhlbcrg and 0.1). 19~. 
O;IY ;lnd Shaw. 1987: L;mt. 1987: Wolfc. 1987), 
HcightencJ :lctl\·itK.'S by offshore ot! anJ gas 
IIIduslries. freight shlppmg traffic. fishlllg enter­
prises and beach goc~ ha,'e eonlributed 10 the 
burden of human.generated arlif:lclS IIIJ~-.::tcd IIIto 
surrounJlIlg ..... llets. 

Seveml reports document the effects of sudl 
ilems on a variety of wildlife spt:cit'S. JXlrlicul;lTl), 
marine turtlcs lind birds (Day (.'/ (II .. 1985: Bauer. 
1986: Fry (.'/ (/1 .. 1987). US stra ndeJ marine 
mamnlal network rt'Cords maintained at the 
Smithsonian Institut ion in WashinglOn. DC han' 
documented ninc other C:1St.'S of plastic ingcstion by 
various s{X.-.::ics of cctaceans (Mead, peTS, comm ,). 
Tht' following report dl'SCrib...'S severe gastric 
obstruction by pl:lslle txlgs ;md debris in a pygnl) 
speml whale Clilf and the pn"SCnce of scvcral pieces 
of pi:ts tic in the stomach of a young minke whale. 

Rt'SU1 IS 

/'.rgllly .'".',111 IIlrllh· 
A 2.S III prcgnant pygnl)' sperm whale (KoglO 
br'·I'icl'ps). atXOmpallll-J by a 1.8 m male calf. 
stranded alivt' o n a G;lhl'Ston Island beach 
(29"16.8'N x 94"48. I'W) on I January 1984. Ofli­
cials at Sc;I-Ar-.una I\l annC\\orlo.l in Gal\'eston 
armnged tr.msport of the :lIl11nals to a holdlllgtank 
in the park for observation and Ircatment. 

E:<lemal features examlllt'<l for species idcntifica­
lion included height and position of the dors.l1 fin. 
as well as toolh COUn! and the occurrt'ncc of throat 
grOO\'CS (Fig. I). [)01'S:11 fin hdght of Ihe calf ..... as 
6,S elll (3.6% of 101:1 1 bod)' lenglh). In the d ..... arf 
SpeOil whale. Kogut SilllllS. the dorS:11 fin is S!lid to 
be taller rd:ll i\'c to tOt ll1 body length (Caldwell anJ 
Caldwell. (989) ;md in r ... 'Cords of the Texas M;mnc 
Mummal Strandlllg Net .... ork. the dorsal fin has 
r.mg ... '<1 from 6.2 .., 7.4-1. of 10t:11 body 1cngth ror 
Kogiu .flllllI.J (n=3). Nagorsen (l98S) slates th:lt 
d01'£:11 fin heighl in Kogut sim/lS is greater than So,. 
of total body length The lip or the dorsal fin was 
poslt1Oned 1Q.l cm from the tiP of the rostrum (5 Y. 
of total body lenglh). The dorsal fin IS locatl'<l more 
postenorly 111 Ko1(,IU brl' I'ln'ps than 11\ KagUl .fill/US 

(Nlshlwakl, 1972), There ..... ere 12 leeth In each 
lower areaJe. Tooth countS h3\'e been gl\'en for 
Kugia br.'I·icl'ps and for KClgUl SI/lIIl,f a!o 10 16 and 



94 R. J. TIITp1e.I' ami S, M(lrll'il: 

"gun' I. Photograph of pygm)' spenn .... hl.le l-alf Illustrating small dorsal tin lind its posterior pla~'Cmcnl . 

8- 13 pOI irs, respectively (Caldwell Olnd C l ldwcll. 
1989), rendering this feature nOlldiagnostic in 1[1(,' 
present case. The throat grooves s;lid to be present 
0 11 SOUl\' KlJgi(l .f;lIIlI.f (leatherwood t ' t al,. 1983) 
wen' lacking in the slr:LI1dl'<i l:alf. Morphologic 
features of the ;\Ccompanying female supported the 
diagnosis of pygmy speml whale. Her dors<LJ fin 
measured 7.2 em in height (2.5"1. of lOla I body 
length). she had 13 pairs of mandibu1:1T tL-cth and 
her dorsal tin lip W;\5 locllted 187 em from the tip of 
the ros trum (64% of Iota I body length). 

Both whales were examined by the SC:H\ranm 
r.:onsulting veterinarian. Al though both appc3red 
wcakt'ned, only the female showed O\'ert signs of 
serious debilitation. Both animals wen: placed on a 
regimcn of antibiotics. corticostcroids and "ita­
mins. In addition, e[C(: trolytc nuids. mixed with 
herring gruel, wen: given to the calf by stomllch 
tube. 

The female was supported upright in shallow 
water to assis t her access to air with minimal 
exertion. The calf was allowed to move about freely 
and was onen found "oluntarily positioning himself 
near the mother's rostrum . However, the female 
weakened rapidly and dicd on the e\'ening of 4 
January. Necropsy demonstrated multiple active 
ulcerations throughout the glandular stomach 
chambers. 

In contrast. the caWs condition appeared to be 
improving. Although initially swimming only at the 
surfac(: of the pool. he gmdually began to 
incorporate shallow divcs into his swimming 
behll \-iours. It is often diflicult to interest a stranded 

cetacean in food but on the eighth and ni11lh days 
in captivity the c;llf ;Icceptcd squid offered to him 
by Sea-Ar.mm tnliners. 

However. on the tenth day. the calf was notably 
depressed and rcfuSl.'<I to cat. He weakened rapidly 
and died the 5.1me afternoon. The calf was 
InIOSported imm~'djately to Te:l:;ls A & M Univer­
sity where necropsy demonstrated severe obstruc­
tion of the first IwO stomach clmmbers by an 
assortment of plastic bags, including 1I garbage bag, 
corn chip bag. bread wrapper and two o ther plastic 
bag pieces (Fig. 2). 

The stomach of the pygmy spenn whale consists 
of four grossly definable components (Rice and 
Wolman, 1990) (Fig. 3). The first (forestomach) 
and second compartments (fundic chamber) arc 
larges!. The fundic chamber is followed by the 
connl:cting channel, 11 narrow tubular compart­
ment. The fourth division, or pyloric chamber, is 
also tubular but the lumen diameter is considerably 
larger than that of the connecting channel 
preceding il . In this case, the small size of the 
connecting channel effectively prevented passage of 
the bags further along Ihe alimentary canal. A 
serous nuid was found in the peritonea l cavity and 
an impression snlear contained many neutrophils 
and bacteria. indicn live of acute peritonitis (Fig. 4). 

"'[j"ke whale 
On 27 Ma rch 1988 a 5.8 m balaenoph:rid 
whale was reported st mnded in the surf on 
Matagorda Peninsula near Pon O'Connor, Texas 
(28' 34.0S'N x % '3.05'W) (Fig. 5). Witnesses 
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f.' igurt 2. The Slom:u;h (S) of the P)'gmy sptrm whale C'.Ilf 
has been optncd to re~'eal plastic bag.t. including D bread 
wrapper (W) and garba~ bag (8 ). from the first t ..... o 
stomach compartmenl$. 

Figure 3. lniaci SIOnHtch of Ihe pygmy sperm ..... hale 
stomach b<:fore opening cornpartmenU. llluslr.lted Me the 
!crminlll ocS()phagu~ (E), forestomach l FO), fundI\: 
chamb<:r (FU). pylOriC chamber (1') and ini tial duodenum 
(0). Bar scale "'ca. 7 em. 
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f.lgurt 4,lmpression smear from ptriloneal fluid. SlDined 
with Giemsa's, illustrating numerous leukocytes. 

claimed to have SiX'n the whale in the surf as early 
as 25 M.m:h. 

Photographs of the whale were submitted for 
spccil!S idenlification to Ihe Smithsoni'lIl Institution 
and to Sea World Research InstitutdHubbs Marine 
Science Center, prompting tentativl,' designation as 
a minke whale (B(I/al:lropll'rtI l/CllfQrostrafll) . This 
diagnosis was confirmed by me:lsuring the long aXIs 
of a tympanic bulla (9.4 cm). Among the balaenop­
terids. such small bullae are found only in the 
minke (Mead, peTS. comm.). Measurements of 
bullae from Ihe collection of the Smilhsonian 
Institution resulled in lengths from other balaenop­
terid whales (blue. fin , sci. Bryde's) in excess of 
11 .0 em while those of two adult minkes were 8.0 
and 9.5 em. In addition, bullae lengths do not Sttm 
greatly affected by the age of the whale; bulla 
length in a neonate fin whale was 11.5 cm while 
that of adult lin whaks ranged from 12. :5 to 13.0 cm 
(n=3). 

Upon examination by repreS<.'!Hativcs of the 
Texas !\brine Mammal Stnmding Network . the 
whale was found to be a female and ,Ippear\'<i to be 
severely weakened and emaciatl'<1. The nllending 
veterinarian :Idministered corticosteroids intr:I \'e­
nously and intramuscularly. However. no signifi­
cant response to therapy was apparent and. due 10 

10gistic:!1 difficultil'S in trunsporting an animal of 
this size from the beach and to its poor physic;!1 
condition, the whale was euthanized by iTura\'CIlOus 
barbiturates. 

The abdominal and thoracic ca\'ilies were 
e:(aminc<i immc<iiately. reve.ding no ob\'ious ab­
normalities. However, incidental fllldings included 
several pil'Ces of plastic in the stomach (Fig. 6). 
Compartmentaliza tion of the stom:!f;;h ..... as similar 
to that of the pygmy sperm ..... hale. A single piece of 
plastic "'as found in the forestomach and :I second 
in the con necting channel. The pyloric chamber 
contained three other sections of plastic, along wilh 
approximately a meter of fi shing line. entangled in 
a mass of lea\'es and twigs. No other abnonnalitil'S 
were notc<i and a cause of death was not 
determined . Neither of the ovaries possessed 
corpora, confirming that the whale was sexu:llly 
immature. 

Discussion 

Ingestion of foreign objecls by celaceans in the wild 
has not been frequl'ntly documented. These renlain 
the only confirmed cases of foreign body ingestion 
in the records of the Texas Marine Mammal 
Stranding Network from 1981 through 1988. How· 
evcr, of the 674 cctacean strandings reported duro 
ing this period, only 138 stomachs were thoroughly 
examined for this possibility. Nine other cases of 
plastic ingestion by cetaceans on re.:o rd at the 



96 R. J. Tarpfe.11 alld S. Mandt: 

Fij!urt' 6. Debris recowrcd from sionJach ofminkc wh~k. 
mcJudmg piC\.\'s of pbslic. fishing line and manne !;Tllss. 

Smithsoni"n Institution in W;Ishington, D.C. in­
volve a variety of sp.. .. cies. including a Gulf-Slre'lnl 
beaked whale (M.'sup{odiJII 1·,/mINI/-IIS). striped 
dolphin (Slmel/(l ('o,·rll{"OIlIl/(/). Cuvier's beaked 
whale (Ziphill,f ('(lI'irOJlris). pygmy spcml whale 
(Kugiil hrl'l'ic/·p-,,). dwarf sperm whale (Kogia 
Sill/liS), Dalrs porpoise (Plro(,ol'lloid('~' (laNI). Risso's 
dolphin (GraIl/JlIIS grist'lIs). spcrm whale (PhrsN1" 
1II(lCroC('pl/{/{II.~) and mink;: wha1c (&I /a('1I011(C'fU 

(J(,lIlOroS(faw) (Mead. pers. comm.). Kaslclcin and 
Lava1cije (1 992) recovered pllrt of a plaslic bag :l11d 
a s~'C t ion of fishing line from the storn;lf.:h of ;1 

harbour porpoise (P/rQ({JI'IUl p/rOCOl'lUl). Plastic in­
gestion by a bowhead whale (HI/{aell(/ lII.L'sticl'fluj 
from the lli:aufort Sea along Alaska's north slope 
has been noted. consisling of a SI..'C tion of clear 

plastic sh\.'Cting (approxim;lIc1y 12 x 12 em) in the 
forestomach (George, pers. eomm.). 

Several accounts document ingestion of a v,lriel), 
of objccts by captive Cet:lCC:;IIIS. Brown (>f (1/. (1960) 
reported starvation in a Pacific whitc-sided dolphin 
(urgl'llorh)"lrcluu oNiquidl'lrs) in which the entire 
stomach W,IS found to be occluded by seven cotton 
gloves. These authors noted several fatali ties 
occurring in oceanaria as a result of foreign body 
ingestion. Ridgway (1965) ad(kd 'flashbulbs. cups, 
plastic toy~, nel floa ts. and rubber 1>.111s' to thc lis t 
of sW:lllowed foreign obj\.'Cts. He described inges­
tion of a rubbo..'r suction cup with ap(Xlrently no 
ill dTeets in a Pacific whitc-sid.:d dolphin : the 
cup rem,l ined in the stomach until the dolphin 
died from olher eauses about olle year later. In al 
least one case, stasis of fish in the fo restomach 
(presumably due to e)(tensivc mucosal ulceration) 
resulted in gastric :lIld ocsophagcal occlusion 
(Ridgway and Johnston, 1965). 

Successful clinical intervention in cases of fo reign 
objoct ingestion by cetaceans has bo..'Cn documented. 
Ridgway ( 1965) dcscribed removal of a plastic floal 
from the stomach of a Pacific bollk-nose dolphin 
(Turisop.f gil") by manually reaching into th\.' 
for\.os toTllach. On another occasion. a slX'Cia l snare 
was used with an endoscope to retrieve an eye­
glass piece swa llowed by a bottlenose dolphin 
(Wirtsch:lfter. 1977). 

The tWO C:ISCS presented in this r\'port repr\.'sent 
e)(posure to man-m;ldi: debris in the natur-II 
environment. With regard to the pygmy sperm 
whale. around- the-clock surwillance by Sca-Ar:tnm 
st:ln· assured that there h:IJ ~.'en no \'xposure to the 
r;.'Co \'ered debris while in the holding tank. 
Unfortlln,\lely, presence of :1 gastric fore ign body 
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tl\:urt 7. \'c:nlroll ........ ' of hc;Id 3nd nc;:k of a Kol!.'U 
IUu5lntUn, ~mnll. undtf~lun, low~r jaW 

was not susJX"Cted in the pygmy sperm whale on the 
basis of dinic:II signs: howe\"Cr, had thdr e;tl.l~lenCe 
Ix'~' n known. successful removal of the b;tgs would 
have been hampered by Ihe unique anatomy of the 
mouth of Ihe pygmy sperm wh:lle. 

Fordgn body mgcstion by the pygmy spcml 
"hale is l"SJX'<."i:tll)' i nter~'Sting whell Ill.:luth struc­
ture IS I:onsider~-d Unlike moSI cetaccans. Ihe 
mouth of KQgw. rather than bemg large and 
·SC'issor·li \£. consists of a rolther )mall lower Ja ..... 
POSIIIOIIl-d Ixne;IIh an ovcrh;mgml rostrum lFlg. 
7), 1111s fcatun:. coupled "Ith thl' rdau\d)' small 
SiLt· of the calf. suggests thm the a lllmal hud to 
l',~en conslder.lble elTon to s\\,llIo" hags III such 
qu.lnlit}' 

Sinc ... a pori ion of Ihe b;ISl> h,Id con la inl'J 
pU.IC<:Sl>!.·d foods, chemorl",~puon 111;1 )' h.l\e pl;l)'l-d 
;1 role III detl'Cllon of Ihe plastic by the c:1if Tasle 
buds, perh:lp5 rudimelll:lry, h,I"e Ix..:n JI')CnbeJ III 
some Spt.":ll·S of odontOl.'etl'S (Don<1ldson. 1977: 
Yam:Is:.lkl N til. 1978: Nachllgall and 11:1 11 , 1984) 
and !lughl MTH' as the Tl,,"eplOrs for such .1 sllmu· 
lu) , In JdliltlOII, p~gmy sJX'nn "h:lll') arc thought 
to fl",-d l'~clu~l\dy 011 sqUid (NI~hl";lkl, 1971), ,lIld 
It is concl'l\ablc that these b"gs. su ~p!:mil'c.I .!IId 
ghtl l'nng in the watl'r culumn . rn:!) h:! vl' InggeTl-d 
an instincttml mgesllve n.·SI>OIISI.· by :t yuung ~alf 
inl':q)l'ri~'nCl'd in prey con~ulllplion. 

The clTcumSI;mce of pl;l ~ t ic Il1ge)1I0n by the 
minke whuk is :llso spt."ula!lvl' Little is kno" n of 
th ... dblribution and fl"Cding hJblt) Ofillb '1X'<:les Il1 
Ihe "l'stl'Tn Gulf of Mell ico d urmg I hl~ 111111.' of thl' 
)l'ar I-I owewr. If the ·Iung ... · or 'cngulfml'nt' t~pe.:lf 
feeding Slrategy lIt1nbuted 10 ror4u,11s Iitere u.S\.-d 
(P1\ Onln:I). 1979). incorporatIon of thIS mall'nal 
11110 the mgl'Sta cou ld ~'asily occur The chm­
cal )igmfieance of Ihe pbslie s ..... allowl" b~ the 
minke whail' IS abo uncle;lr. The Im rr.:lW lumcn 
of th;,' connl'(: ting channd has bl",n d~'SCnlx-d III 
Olher mystlcctes (JungHlUs. IS9li: 1"losolaw:! and 
KmmY;I. 197 1: Tarplcy 1'1 (II.. 1987) Jnd concern 

h3s been c:xpressed regarding Ihl' liab.hty such an 
ammgement poses ror gaslric obstrucllOn in cases 
of foreign body mgestion (Albert. 1981). Howc\·cr. 
while the eonnl'C\lng channel was partIally accl ud t-d 
along a IX'rtlon of il) length by the sect ion of 
plastic shCl'ting. thr~ o ther pieces had successfull y 
pass.:d to th(,' nexl eomp.mmenl . the mloric 
chamber. TI1l'r<.'fore. the thrent or to t;11 blocbge 
was reduced in this elise since the plastic .S\.'\: lIons 
were relati\'dy small. 
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