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Twentyfour cases of harbour porpoises (Phocoena phocoena) with abnormally shaped tailfluk-
es found dead along the coast of The Netherlands in the period 1934 - 1961 are described and discus-
sed. The phenomenon is not known from elsewere in the world and has not occured earlier or later
(as to 1998). Seven abnormal tails (shaped like a ribbon or a string) are kept in three natural histo-
ry museums in The Netherlands. The other cases are well documented by photographs and/or detail-
ed drawings. Both sources were studied. It is concluded that the abormally shaped tailflukes are cau-
sed by extreme regeneration after manmade amputations of the flukes. Most probably, fishermen had
cut off the tailflukes of bycatch porpoises and subsequently released the mutilated animals into the
sea. All other causes, as given by Slijper (1936) and Van Deinse (1945), are considered highly unli-

kely.

Abnormale staartflippers bij bruinvissen Phocoena phocoena van de Nederlandse kust - Dit artikel
beschrijft 24 bruinvissen met abnormale staartflippers die tussen 1934 en 1961 dood werden aan-
getroffen op de Nederlandse kust. Dit verschijnsel is tot op heden alleen van de Nederlandse kust
bekend en alleen uit deze periode. Van de 24 gevallen worden zeven abnormale staarten bewaard in
drie natuurhistorische musea in Nederland. Van de andere gevallen zijn foto's of gedetaileerde teke-
ningen bekend. Geconcludeerd wordt dat de abnormale staarten het gevolg zijn van extreme rege-
neratie na amputatie (door mensen) van de flippers. Zeven gevallen werden al eerder beschreven
door Slijper (1936) en Van Deinse (1945). Als mogelijke oorzaken voor dit opmerkelijke fenomeen
noemden zij (1) congenitaal teratologisch (aangeboren afwijking), (2) regeneratie na amputatie door
een bootschroef, (3) regeneratie na beten van orka's, tuimelaars of andere bruinvissen, of (4) rege-
neratie nadat mensen de flippers hadden afgesneden. Deze verschillende optie's worden in dit arti-
kel kritisch bezien en op één na (4) als onwaarschijnlijk verworpen. Het zijn hoogstwaarschijnlijk
vissers geweest die de staartflippers van bijvangst bruinvissen afsneden en de verminkte dieren

levend terug in zee gooiden.
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INTRODUCTION

In his thesis, Slijper (1936) described a har-
bour porpoise Phocoena phocoena (LINNAEUS,
1758) with bilateral abnormal tailflukes. He
concluded that the cause of this phenomenon

was teratologic. Van Deinse (1945) described
six other cases of a similar abnormality in this
species. He concluded that these deformations
were the result of extreme regeneration after
traumatic amputation due to (1) a screwpro-



peller, (2) the bites from killer whales Orcinus
orca, (3) bites of bottlenose dolphins Tursiops
truncatus, or bites of male harbour porpoises
or (4) manmade cuts. Viergever (1947) fol-
lows Van Deinse suggesting the same possible
causes. Between 1934 and 1961 24 harbour
porpoises with such abnormal tailflukes were
found on the Dutch coast. To the best of our
knowledge, before or after this period no other
cases have been described or have been col-
lected. Besides, the phenomenon has only
occurred in the Netherlands. This article
describes all known cases of abnormal tail
flukes in the harbour porpoise and critically
reviews the possible causes as given by Slijper
(1936) and Van Deinse (1945). It should be
noted that without the interest of the Dutch
cetologist dr A.B. van Deinse probably noth-
ing was known of this interesting phenome-
non (see Appendix 1).

MATERIAL

A total of 24 cases of strandings of harbour
porpoises with abnormal tailflukes can be
traced in the Dutch stranding archives kept in
the National Museum of Natural History
(RMNH, Leiden, The Netherlands). Van
Deinse (1962) lists a total of 25 cases, but of
one of these cases no details could be traced in
the RMNH-archives, the literature or in muse-
um collections.

Seven of these deformed tails are preserved in
fluid in three Natural History Museums in the
Netherlands:

13-X-1935, RMNH 27300
09-X-1936, RMNH 27302
13-X1-1938, RMNH 27301
26-VIII-1945, RMNH 7456
24-1X-1947, RMNH 7426
13-11I-1949, NMR 999000169
27-X1-1949, ZMA 1408

Photographs of seven cases (some of the com-
plete animal on the beach) are kept in the
archives of the National museum of Natural
History, Leiden and the archives of the author:
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10-X-1934
13-X-1935
03-X-1936
09-X-1936
21-VIII-1938
13-X1-1938
06-X-1946

Detailed drawings of six cases are also kept in
the archives of the National museum of
Natural history, Leiden:

13-X-1935
03-X-1936
09-X-1936
04-VIII-1950
21-11-1954
07-X-1956

Museum acronyms are as follows: RMNH =
Nationaal Natuurhistorisch Museum (National
Museum of Natural History, formerly
Rijksmuseum van Natuurlijke Historie),
Leiden, The Netherlands; ZMA = Zodlogisch
Museum, Universiteit van Amsterdam, The
Netherlands; NMR = Natuurmuseum
Rotterdam  (Natural History Museum,
Rotterdam), The Netherlands.

DESCRIPTION OF THE CASES

Case |: 10 October 1934

South of Zandvoort (Province of Noord Holland)
near beachmarker 69 a dead harbour porpoise
with a total length of 135 cm was found. The ani-
mal showed abnormal outgrowths of the tailfluk-
es. Almost nothing was left of the normal flukes:
they are replaced by abnormal stringlike out-
growths (Fig. 1). Both strings had a length of 74
cm. The tail was collected but unfortunately was
wasted. Slijper (1936) concluded that the cause of
this deformation was of teratological origin
(‘Offenbar.. teratologisch..” page 496). He further
noted that the abnormal strings consist of colla-
gen fibers covered with skin (“...einen 74 cm lan-
gen, diinnen Anhang, in dem sich die
Bindegewebe-lamellen der Schwanzflosse fort-
setzen, der also aus Haut und kompaktem
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Figure | Abnormal tailflukes, Case I: 19-X-1934. [photo: H. van Thiel]

Bindegewebe besteht.”). Photographs of this case

are kept in the archives of the RMNH.

Literature: Slijper 1936: 496 (fig.251); Van Deinse 1945:
23-35; Van Deinse 1946a: 158

Case 2: 13 October 1935

South of IJmuiden (Province of Noord Holland),
near beachmarker 58, a dead male harbour por-
poise with a length of 140 cm was found. Both
tail-flukes were replaced by long string-like out-
growths with a length of 88 cm and 44 cm (Fig.
3b). The features of this case are very similar to
case 1. Almost nothing is left of the normal fluk-
es. The boundary between normal fluke and the
abnormal outgrowth is clearly visible (Figs. 3b &
9). Three photographs of the dead porpoise on the
beach and drawings of the tail are kept in the
archives of the RMNH. A detailed 1/1 drawing by
Van Deinse is kept in the archives of the NMR.
The tail was collected by Van Deinse and is
kept in the RMNH-collection (RMNH 27300).
On two of the photographs which were taken on
the beach, it seems that the dorsal fin is also

deformed (Fig. 2, Appendix 1). Van Deinse

(1945; 1946a) did not mention any deformation

of the dorsal fin, as he only received the tail and

the photographs from the finder, so he could have

missed this feature.

Literature: Van Deinse 1945: 23-35 (fig.1); Van Deinse
1946a: 158

Figure 2 Case 2: 13-X-1935; the dead harbour porpoise on
the beach of |jmuiden, The Netherlands. [photo: C. de Raaf]
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Figure 3 Abnormal tailflukes a Case 9: 26-VIlI-1945 (RMNH 7456); b Case 2: 13-X-1935 (RMNH 27300); ¢ Case 4: 09-X-
1936 (RMNH 27302); scalebar = 4 c¢m, for arrow see Fig. 9. [photo: Rob ‘'t Hart]
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Case 3: 3 October 1936
Between Zandvoort and IJmuiden (Province
of Noord Holland), near beachmarker 58, a
100 cm long male harbour porpoise was
found. Outgrowths of the tailflukes are pre-
sent on both sides and have a length of 15 cm
(right) and 9 cm (left). The tail was collected
by Van Deinse, but could not be traced. A dra-
wing of the tail by Van Deinse is kept in the
archives of the RMNH.
Literature: Van Deinse 1945: 23-35 (fig.2); Van

Deinse 1946a: 158

Case 4: 9 October 1936
A dead male harbour porpoise with a total
length of 135 cm was found on the beach near
Kamperland, Noord-Beveland (Province of
Zeeland). The tailflukes were replaced by rath-
er bizarre shaped outgrowths (Fig. 3¢). These
have a length of 44 and 30 cm. The tail was
collected and preserved by Van Deinse and is
now kept in the collection of the RMNH
(RMNH 27302). Drawings of the tail by Van
Deinse are kept in the archives of the same
museum.
Literature: Van Deinse 1945: 23-35 (fig.2); Van Deinse
1946a: 158

Case 5: November 1936

A dead harbour porpoise of unknown sex with
a total length of 125 c¢cm was found on the
beach between Katwijk and Wassenaarseslag
(Province of Zuid Holland). Both tailflukes
were replaced by abnormal outgrowths with a
length of 60 cm. Of this case nothing is kept.
Literature: Van Deinse 1948a: 8

Case 6: 20 August 1937

At beachmarker 78, near Noordwijk aan Zee

(Province of Zuid-Holland) a 155 cm long

dead female harbour porpoise was found.

Both tailflukes showed an abnormal out-

growth with a length of 20 cm. Of this case

nothing is kept.

Literature: Van Deinse 1945: 23-35; Van Deinse 1946a:
158

Figure 4 Abnormal tailfluke, Case 7: 21-VIII-1938 [photo: C.
Leyenaar]

Case 7: 21 August 1938

This harbour porpoise was found on the beach of
Westerschouwen (Province of Zeeland). The
adult male had a total length of 145 cm. Nothing
of the normal flukes was left. Only on the left side
a 94 cm long stringlike outgrowth was found. The
right string was probably rotten off. Some of the
most distal caudal vertebrae were visible (Fig. 4).
This case resembles the first two cases. Three
photographs of the dead porpoise on the beach are
kept in the archives of the RMNH. The tail was
collected by Van Deinse, but could not be traced.
Literature: Van Deinse 1945: 23-35 (fig.3); Van Deinse

1946a: 158

Case 8: 13 November 1938
On the beach of Scheveningen (Province of Zuid-
Holland) an adult male harbour porpoise was
found. The animal has a total length of 150 cm.
The tailflukes showed abnormal outgrowths on
the tips of the flukes (Fig 5b). The length of the
stringlike outgrowths was 17 cm and 4 cm. The
tail was collected by Van Deinse and is now kept
in the RMNH-collection (RMNH 27301).
Literature: Van Deinse 1945: 23-45 (fig.3); Van Deinse
1946a: 158
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Figure 5 Abnormal tailflukes, a Case |6:27-XI-1949 (ZMA 1408); b Case 8: 13-X-1938 (RMNH 27301) [photo: Rob ‘t Hart]

Case 9: 26 August 1945

A decomposed female harbour porpoise with a
total length of 186 cm was found on the beach,
one kilometer south of Noordwijk aan Zee
(Province of Zuid-Holland). The bizarrely
shaped tailflukes had a length of 36 cm (right)
and 24 cm (left) (Fig 3a). The tail was collec-
ted and is kept in the RMNH-collection
(RMNH 7456).

Literature: Van Deinse 1945: 35; Van Deinse 1946b: 19

Case 10: 20 October 1945

A decomposed male harbour porpoise with a
total length of 122 c¢cm was found between
Renesse and Scharendijke, Schouwen,
(Province of Zeeland). The abnormal out-
growths of the flukes had a length of 45 cm
(right) and 34 cm (left). The tail was collected
and preserved by the finder, mr. J. Viergever.
During the disastrous February storm in 1953,

Mr. Viergever's house with all his belongings,
including his collection, washed away after
the bursting of the dikes (dr. P.J.H. van Bree,
pers. comm., April 1996).

Literature: Van Deinse 1946b: 19

Case | I: 06 October 1946

On the beach of Westerschouwen (Province of
Zeeland) a female harbour porpoise with a
total length of 140 cm was found. Both tail-
flukes showed long string-like outgrowths.
Both strings had a length of 40 cm and a width
of 1.5 cm. In the archives of the RMNH a pho-
tograph of this tail is kept. The tail itself was
not collected.

Literature: Van Deinse 1948a: 8; Viergever 1947: 13-14

Case |2: 24 September 1947
This harbour porpoise was found on the beach
near Noordwijk aan Zee. Both tailflukes were
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Figure 6 Abnormal tailflukes, a Case 15 |3-lll-1949 (NMR
999000169); b Case 12:24-IX-1947 (RMNH 7426), scale-
bar = 4cm. [photo: Rob 't Hart]

deformed (Fig. 6b). This case is similar to
case 15. The tail is preserved in the RMNH-
collection (RMNH 7426).
Literature: Van Deinse 1948b: 23

Case 13: 29 July 1948

South of beachmarker 4 on the island of
Schouwen (Province of Zeeland) a dead har-
bour porpoise was found. According to Van
Deinse (1949) the porpoise had a total length
of only 60 cm. The strings of the abnormal
flukes measured 22 and 20.5 cm. This case
arises some questions. A total length of 60 cm
in a harbour porpoise represents an unborn
foetus. A newborn harbour porpoise has a total
length between 67 and 90 cm (Kinze 1994). A
very small newborn measured 63 cm (Schul-
ze 1987). After three to four months the new-
born porpoise reaches a total length of 100-
110 cm (Fisher & Harrison 1970). In case the
length of this animal was taken correctly, then

the abnormal fluke-outgrowths should have
developed intra-uterine. For several reasons
this is not plausible to consider. Most proba-
bly the length of this animal was not correctly
taken, or not correctly reproduced by Van
Deinse in his list of stranded cetaceans of
1948. The tail was collected and preserved by
the finder, mr. J. Viergever, but got lost in the
1953 flood (see case 10).

Literature: Van Deinse 1949: 32

Case 14: 20 Septenber 1948

A dead harbour porpoise with a total length of
145 cm was found on the beach of Noordwijk
aan Zee (Province of Zuid-Holland). Both
tailflukes were abnormal.The strings of the
flukes had a length of circa 25 cm. Nothing is
kept of this case.

Literature: Van Deinse 1951: 23

Case 15: 13 March 1949

A decomposed, decapitated porpoise of un-
known sex with an estimated total length of ca
120 cm was found near Noordwijk aan Zee
(Province of Zuid-Holland). Both tailflukes
were abnormal. The strings on the flukes
measured 23 and 6.5 cm. (Fig. 6a). The abnor-
mal tail was collected and is kept in the collec-
tion of the Natuurmuseum Rotterdam (NMR
999000169).

Literature: Van Deinse 1950: 23

Case 16: 27 November 1949

On the beach near Bloemendaal (Province of
Noord-Holland) a female harbour porpoise
with a total length of 149 cm was found. On
the tip of the left fluke an outgrowth with a
length of 11 cm was visible (Fig. 5a). This tail
was collected for the collection of the
Zoological Museum Amsterdam (ZMA 1408).
Literature: Van Deinse 1950: 24

Case 17: 04 August 1950

A dead harbour porpoise with a total length of
ca 140 cm was found on the beach of
Noordwijk aan Zee (Province of Zuid-
Holland). The sex of this animal is unknown.



Figure 7 Abnormal tailfluke, Case |17: (04-VIII-1950) [illustra-
tion: A.B.van Deinse]

The description of the strings of the flukes is
bizarre and unlikely to be true. According to a
drawing of the tail (made by Van Deinse after a
personal communication with the finder) kept in
the archives of the RMNH, the outgrowths of
the left and right flukes are fused 20 cm from
the boundery between the rest of the normal
fluke and the abnormal outgrowth (Fig. 7). The
length of the fused string measured 20 cm. This
case must be judged with some scepsis. It seems
very unlikely that the collagen fibers of the two
outgrowths will fuse together in a swimming
animal.

Literature: Van Deinse 1951: 64

Case 18: 1950

Van Deinse (1951) mentioned in his list of
stranded cetaceans in the year 1950 that two
(case 17 & 18) harbour porpoises with abnor-
mal tails were found, but he did not list any
details of these cases. In addition to case 17,
nothing is known of the presumed second case
of 1950.

Literature: Van Deinse 1951: 64

Case 19: 21 February 1954

On the beach between Zandvoort and
Bloemendaal (Province of Noord-Holland) an
adult female harbour porpoise with a total
length of 146 cm was found. On both flukes
abnormal tissue was visible (right fluke: length
3.5 cm, width 3 cm; left fluke: length 4 cm,
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width 3.5 cm). A sketch of the tail by Van
Deinse is kept in the RMNH-archives.
Literature: Van Deinse 1955: 103

Case 20: 31 October 1954

Near beachmarker 73 north of Noordwijker-
hout (Province of Zuid-Holland) a dead porpoi-
se with a total length of 120 cm was found. Both
tailflukes showed outgrowths each with a length
of 15 cm. Measured from the spinal column, 10
cm of the normal fluke was left. Of this case
nothing is preserved.

Literature: Van Deinse 1955: 103

Case 21: 01 November 1954

Just north of Noordwijkerhout (Province of
Zuid-Holland) near beachmarker 77 a dead por-
poise of unknown sex with a total length of 140
cm was found. Both tailflukes were abnormal.
Measured from the spinal column, only 10 cm
of the normal flukes was left. The strings meas-
ured 15 and 3 cm. Of this case nothing is pre-
served.

Literature: Van Deinse 1955: 103-104

Case 22: 19 August 1956

An adult male porpoise with a total length of
150 cm was found on the beach at IJmuiden-
Zuid (Province of Noord-Holland). Both tail-
flukes were abnormal, one showed a string with
a length of 26 cm, the other had a string with a
length of 6 cm. Of this case nothing is preser-
ved.

Literature: Van Deinse 1957: 153-154

Case 23: 7 October 1956

A female harbour porpoise with a total length of
ca 125 cm was found between beachmarkers
49-52 (Province of Zuid-Holland). The left
tailfluke was normal, but on the right fluke
abnormal tissue (length 11 cm, width 3 cm) was
present. The tail was collected and preserved by
the finder. Unfortunately, it could not be traced,
despite serious efforts, and must be considered
lost. In the RMNH-archives a sketch of the
deformed tail, made by the finder, is kept.
Literature: Van Deinse 1957: 154
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Figure 8 Cross-section through one of the healthy tailflukes
of an adult @ harbour porpoise Phocoena phocoena:

a cutaneous layer; b subcutaneous fat layer; ¢ ligamentous
layers of radiating collagen fibers; d the core of dense
fibrous tissue: [drawing L. A. Man in ‘'t Veld]

Case 24: 23 August 1961

A female harbour porpoise with a total length
of about 150 cm was found between
Scheveningen and Kijkduin (The Hague,
Province of Zuid-Holland). On the left tailflu-
ke a string of 11 cm was present. The right
fluke was normal. Of this case nothing is kept.
Literature: Van Deinse 1962: 33

ANATOMY OF THE NORMAL TAIL

The tailflukes of cetaceans are a pair of flatte-
ned horizontally disposed extremities of stream-
lined contour. In cross section they show a
complex of nonskeletal connective tissues
which are connected to the last ten or so cau-
dal vertebrae (Felts 1966). The flukes contain
four different tissue components (Fig. 8).

They are covered by a cutaneous layer (epi-
dermis and dermis), not different from other
regions of the body. Under the skin a subcuta-
neous fat layer is present. This is far tinner
than on the body. Under this layer several
ligamentous layers of radiating collagen fibers
are found, extending from the caudal verte-
brae. The bulk of the tailflukes is formed by a
core of extremely tough, dense fibrous tissue
within the sheath of the previous mentioned
ligamen-tous layers. The laminae of this
white-fibrous tissue are anteroposteriorly
directed. In this core, a deep arterial system is
found which is surrounded by a complex of
venous channels. At the juncture of the subcu-
taneous fat layer and the ligamentous envelo-
pe a pattern of superficial veins is found
(Roux 1883; Felts 1966; Purves 1967;
Greenwood et al. 1974).

The fibrous mass of the core consists of hori-
zontal, vertical and oblique bundles of colla-
gen fibers. This fibrous mass is extremely
tough. Entire dolphins of hundreds of kilo's
can be pulled up by cabels passed through
holes cut in the tailflukes or dorsal fins. The
material can be easily cut, but it can not be
torn apart. The flukes and dorsal fin have, in
this way, remarkable physical properties,
unique for cetaceans. The core formes a solid
attachment to the caudal vertebrae and to the
lateral vertebral ligaments.

The tailflukes are of great importance in body
hydrodynamics. A second function is the pos-
sibility to disperse body heat through the tail-
flukes. A vascular adaptation in cetaceans is
the countercurrent heat exchanger (heatloss
and heat-retention), as seen in the flukes, flip-
pers and dorsal fin. This consists of a central
artery surrounded by numerous veins. When
the dolphin must disperse body heat, the arte-
ry dilates and the blood must return via the
peripheral venous system where its heat is lost
to the surrounding seawater (Scholander &
Schevill 1955). In the male dolphin the abdo-
minal testes are cooled by this system (Rommel
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Figure 9 Cross-section through the tail of a case 2 (13-X-1935) at the boundary between normal and abnormal tissue (see

arrow in figure 3b). a ligamentous layers of radiating collagen fibers; b idem; ¢ the core of dense fibrous tissue; d. abnormal

outgrowth of the core. [illustration: LA. Man in 't Veld]

et al. 1992, 1994; Pabst et al. 1995). In the
female dolphin the uterus is cooled this way
(Rommel et al. 1993).

FEATURES OF THE ABNORMAL FLUKES

In most of the cases, the largest part of the nor-
mal form of the tailflukes is lost. The normal
symmetrical flukes are replaced by bizarre
stringlike outgrowths of abnormal form. In 18
of the 24 tailflukes the deformation is bilateral.
In most of the preserved tails the boundary
between normal and abnomal tissue (the cut-
line) is clearly visible. Cases 1, 2, 4, 7 and 11
are very similar: both normal tailflukes are for
the greater part absent and are replaced by small
stringlike outgrowths. In these cases the

sharp boundary between the rest of the normal
fluke and the abnormal outgrowth is clearly
visible. The cases 3 and 9 are similar in form but
more is left of the normal fluke and the out-
growths are broader. In cases 3 and 9 the boun-
dary between normal and abnormal tissue is
also clearly visible. The cases 8, 16, 19 and 23
are also very similar: a great part of the normal
flukeform is left and the outgrowths are located
on the distal parts of the flukes. The dense con-
nective tissue has a remarkably regenerative
ability (Junqueira & Carneiro 1983). The abnor-
mal strings all originated from the central core
of the tailfluke (Fig. 9). Unlike Slijper (1936)
and Van Deinse (1945) we found no skin cove-
ring the abnormal outgrowths.
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POSYIBLE CAUSE

| Congenital dbnormality?

Slijper (1936) mentioned the first case of
bilateral abnormal tailflukes in a Dutch har-
bour porpoise. He briefly described the cause
as teratological, so in his opinion the porpoi-
se was born with abnormal flukes. As the 24
cases of abnormal tailflukes are very hete-
rogenous in appearance and only known from
one locality (the Dutch North Sea coast) and
one particular period (1934-1961) it seems
unlikely that the abnormal flukes are a conge-
nital deformation.

2 Propeller strikes?

Van Deinse (1945) mentioned the injury by a
strike of a screw or propeller of a vessel as a
possible cause of the amputation of the tail-
flukes. Reports of injuries in cetaceans by a
propeller strike are rare in literature. Roest et
al. (1953) described a Cuvier's beaked whale
Ziphius cavirostris with a large gash which
was thought to have been caused by a ship’s
propeller. Bloom & Jager (1994) described
the injury and subsequent healing of a propel-
ler strike in a bottlenose dolphin. The dolphin
was hit dorsally and the injury consisted of a
series of eleven curved slash wounds. Ri-
chardson et al. (1995) mentioned collisions
between vessels and bottlenose dolphins in
the Gulf of Mexico: there dolphins were inju-
red or killed occasionally by strikes of
SCIrews.

These cases prove that the blades of the pro-
peller can cut like knives, suggesting that it is
not unlikely that parts of or an entire tailfluke
can be cut off when it is struck. Since bilater-
al amputation without injuring the spine has
occurred in 18 of the 24 cases described here,
it seems unlikely that they have been caused
by a propeller strike. Kremer (1991) reports
that harbour porpoises react very shyly on
motorboats. The species is timid and does not
approach boats. Harbour porpoises are often
sighted from boats, but tend to change beha-
viour and move away (Taylor & Dawson

1984). Avoidance may occur up to 1 — 1.5 km
from a ship (Barlow 1988), but is stronger
within 400 m from a vessel (Polacheck &
Thorpe 1990; Richardson ef al. 1995). From
this point of view it is very unlikely that in
the period 1934 - 1960 so many collisions be-
tween motorvessels and harbour porpoises
occurred (resulting in the deformed tailfluk-
es) and after 1960 not a single case has been
reported.

3 Killer whale attacks?

Van Deinse (1945) mentioned attacks of killer
whales Orcinus orca as a possible cause of
the traumatic amputation of tailflukes. The
killer whale is an opportunistic feeder. The list
of prey species is extensive. The fact that kil-
ler whales attack, kill and eat cetaceans (inclu-
ding harbour porpoises) is well documented.
Eschricht (1866) reported the stomach con-
tents of a single killer whale: the decomposed
and skeletal remains of no less than 13 har-
bour porpoises and 14 seals. Van Dieren
(1931) found the remains of two pregnant har-
bour porpoises in the stomach of a male killer
whale stranded on 31 july 1931 on the island
of Terschelling in the Netherlands. Leatherwood
et al. (1988) published dramatic photographs of
killer whales pursuing, herding and enclosing
a harbour porpoise. The whales played with
the chanceless porpoise for over 30 minutes,
lifting it out of the water and forcing it back
and forth before killing and eating it. Evans
(1988) observed killer whales pursuing har-
bour porpoises off Southwest Ireland, and
Bloch & Lockyer (1988) reported killer wha-
les that attacked and ate a harbour porpoise
just outside Torshavn in the Faroes.

The fact that killer whales are able to bite off
parts of flukes and flippers (in the case of fin
whales) is reported by Mitchell & Reeves
(1988). Lopez et al. (1996) mentioned a case
of a bottlenose dolphin in which lesions on
the tailflukes were the result of a killer whale
attack.The harbour porpoise is a slow swim-
mer. The maximum observed swimming



speed is 22.2 km/hr (Gaskin et al. 1974). The
killer whale may reach a speed of 38 km/hr
(Sigurjonsson 1994). So it seems unlikely for
a harbour porpoise whose tail has been bitten
off to escape from a hunting killer whale.
Besides, it is very strange that no other
reports of degenerated tailflukes are known
from coastal waters where killer whales and
harbour porpoises are much more common.
In the Dutch coastal waters the killer whale
has always been rare (Kompanje 1995). In
conclusion we can state that the theory of
Van Deinse (1945) [bilaterally bitten off
tailflukes without injuring the spines by kil-
ler whales] is not plausible.

4 Interactions with other cetaceans?

Schulze (1987) described how a common
dolphin Delphinus delphis attacked and inju-
red a harbour porpoise. Ross & Wilson
(1996) described the violent interactions
between bottlenose dolphins and harbour
porpoises in the Moray Firth in Scotland.
They examined dead harbour porpoises . The
majority (63 %) of these porpoises died a
violent death, characterized by multiple ske-
letal fractures and internal organ damage,
caused by agressive attacks of bottlenose
dolphins. This molest was well illustrated in
their article. H.M. Ross (personal communi-
cation, 1995) performed autopsies on har-
bour porpoises which had been killed by bot-
tlenose dolphins, but did not find any bitten-
off tailflukes. Van Deinse (1945) suggested
bitten-off tailflukes by bottlenose dolphins
and male harbour porpoises as a possible
cause for the amputation of the tailflukes.
This seems, however impossible as these
species do not seem to be able to bite
through the central core of the tailfluke.
Bites of cetaceans will result in the well-
known rake marks rather than amputations.

5 Interactions with sharks?

The fact that cetaceans and sharks interact in
tropical waters is well-known and frequently
observed (Wood et al. 1970; Corkeron et al.
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1987a; Corkeron et al. 1987b; Norris 1994).
Actual interaction between sharks and
cetaceans in northern waters like the North
Sea has never been observed. Anselmo &
Van Bree (1995) described a harbour porpoi-
se found dead on the Friesian island of
Ameland, The Netherlands, which, accor-
ding to the authors, had been injured and kil-
led by a porbeagle Lamna nasus. It seems
however not plausible that sharks which nor-
mally occur in the North Sea (like the porbe-
agle) do attack healthy porpoises. The case
reported by Anselmo & Van Bree (1995) is at
best due to scavenging on a moribund or
dead porpoise. A harbour porpoise which
stranded alive in March 1993 on the Friesian
island of Ameland and was rehabilitated in
the Harderwijk Marine Mammal Park
showed injuries on its caudal keel.
According to R.A. Kastelein (pers. comm.
1995) these were probably due to shark bites.
From another area, Williamson (1963)
described a 79 cm long harbour porpoise
from the stomach of a Greenland shark
Somniosus microcephalus. According
to its length this was a stillborn fetus. Arnold
(1972) and Templeman (1963) both descri-
bed a find of a harbour porpoise in the sto-
mach of a white shark Carcharodon carcha -
rius. Wood et al. (1970) observed various
degrees of injuries on flippers, dorsal fins
and tailflukes of dolphins caused by sharkbi-
tes. Surprisingly, they never encountered a
cetacean with a significant portion of their
flippers, dorsal fins or tailflukes missing as
the result of a shark attack, whereas in sea
turtles sometimes entire flippers were mis-
sing. Lopez et al. (1996) decribed 15 cases
of cetacean strandings in Spain with clear
signs of shark attack and 13 cases of possible
attacks, but no cases of bitten-off tailflukes.
In conclusion it is unlikely that a shark
attack results in a (bilateral) amputation of
the tail-flukes. Besides, the shark species
that normally occur in the Dutch part of the
North sea are not capable to injure a porpoi-
se in such a significant way.
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Figure 10 AB.van Deinse (with hat and pipe) and two of

his students holding a dead bycatch harbour porpoise
Phocoena phocoena of which the abdomen was cut open
by fisherman, 01-VII-1923, beach between Katwijk and
Scheveningen, The Netherlands. [photo: L. Pouderoyen]

6 Manrmade amputations?

The sharp boundaries between the normal
fluke form and the abnormal outgrowth strong-
ly indicates that the tailflukes were cut-off
with a knive by man. Harbour porpoises often
become entangled in fishing nets. According to
Kastelein et al. (1995) harbour porpoises have
not developed a way to cope with vague bar-
riers like fishing nets. They react to the nets
not by swimming around them, but quickly
swim through the obstacle. During their expe-
riments, harbour porpoises swam closer to the
nets when fish were attached to the nets. It is
documented that harbour porpoises are inci-
dentally captured alive as bycatch of different
types of fishery (IUCN, 1991). Dutch fisher-
men considered the harbour porpoise as a
rival: the porpoise also preys upon herring
Clupea harengus. In relation to this rivalry
Strijbos (1927), Van Deinse (1945) and
[Jsseling & Scheygrond (1949) reported the

practice of Dutch fishermen of cutting open
the abdomen of bycatch harbour porpoises and
young bottlenosed dolphins and subsequently
throwing them (still alive) back into the sea
(Fig. 10). Van Deinse (1945) reported a dead
harbour porpoise found in January 1939 on the
beach near Schevenin-gen, having the tailfluk-
es cut-off. On that occasion fisherman declared
that it was commonpractice to cut off (and
even eat) the tail-flukes of porpoises that were
caught alive in their nets. In the light of rival-
ry between fisherman and popoises, cutting-off
tailflukes and throwing the live animals back
into the sea, can be seen as a variation of the
brutal practice to cut open the abdomen (as
described above). The animals with open
abdomen would die within minutes after being
thrown back, but the ones with cut off tailfluk-
es could be able to survive, resulting in the
described extreme string like deformation of
the tailflukes.

The harbour porpoises with abnormal tailfluk-
es are only known from the middle and south-
ern parts of The Netherlands, south of
IJmuiden. From the Friesian Islands (Wadden
Sea) along the northern coastline of The
Netherlands not a single case is known, de-
spite the fact that strandings of dead cetaceans
from these islands were alway reported in
detail.

In the period 1939 - 1945 no cases have beco-
me known. This could have two reasons. (1)
Most parts of the North Sea coast of The
Netherlands were a forbidden area during the
Second World War, so searching for stranded
cetaceans was almost impossible; and (2) no
herring and other trawler fishery took place in
the Dutch coastal waters during the Second
World War (M. Romers, pers. comm. February
1996). Barros & Odell (1990) mentioned pos-
sible fishery-related mortalities in bottlenose
dolphins in the Southeastern United States:
‘Evidence suggesting such interactions inclu-
ded gunshot wounds, tail flukes cut off, and
lacerations of various kinds’.



Figure || Three ways in which the tailflukes or harbour
porpoises were cut-of, recognised during this study.
[illustration EJ.O. Kompanje]

Classification of cuts

A study of the preserved tails, the detailed
photographs and the drawings, revealed three
different types of (man made) cuts (Fig. 11).
Cases 1, 2, 4, 7 and 11 are of type 1; cases 3
and 9 are of type 2; and cases 8, 12, 15, 16, 17,
19 and 23 are of type 3. Due to absence of
photographs or drawings, the cases 5, 6, 10,
13, 14, 18, 20, 21, 22 and 24, can not be clas-
sified with certainty. Cases 5 and 10 most
likely belong to type 1 and cases 20, 21 and 24
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are most likely caused by cuts of type 3.

The cases 1 up to and including 7 and 9 & 10
(types 1 and 2) were found between 1934 and
1945. The cases 11 up to and including 24
(type 3) were found between 1946 and 1961.
The transition between type 1 and type 2 is
gradual, but the types 2 and 3 are very diffe-
rent, suggesting two different habits of mutila-
tion that caused the different features of the
tails. Only case 8, which is classified as type
3, was found in the first period (1938).

DISCUSSION

The healing ability of skinwounds in cetace-
ans is remarkably good (Van Utrecht 1959;
Geraci et al. 1986; Corkeron et al. 1987a,
1987b; Kastelein et al. 1990). Despite this,
normal woundhealing is not possible when the
tailflukes are cut off laterally of the spinal
column. The distance between the wound-
edges of the sharpe wound is too large for the
skin to overbridge and close the wound.
Besides, the central core of the fluke is too
dense. Wound constriction and wound closu-
re can not take place. On the other hand, the
wound does not dry out, because of the con-
stant irrigation of the wound with seawater.
This permits the central core to grow out of
the fresh wound. The dense fibrous tissue of
the core regenerates more rapidly than the
skin, resulting in the abnormal flukes: they are
an outgrowth of the central core (Fig. 9). Such
severe wounding with bizarre and abnormal
woundhealing would obviously affect (at
least) the locomotion of the porpoise, espe-
cially in such important bodyparts as the tail-
flukes. Gilmore (1961) mentioned that whales
without flukes or flippers or parts of those
missing, are able to swim and live a normal
life. This author described a humpback whale
Megaptera novaeangliae with one fluke mis-
sing, a gray whale Eschrichtius robustus with
both flukes missing and two blue whales
Balaenoptera musculus with parts of both
flukes missing, but without abnormal out-
growths. Kleinenberg et al. (1969) reported
beluga's Delphinapteruss leucas with defor-
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med tailflukes, pectoral fins and lips. The
most common deformation is a damaged edge
of the tailfluke. Healed wounds on the edges
of the tailflukes are common in several cetace-
an species. The sperm whale Physeter macro-
cephalus which got stranded on 3 January
1970 on the Spijkerplaat, off Breskens, The
Netherlands showed many healed marginal
wounds on his tailflukes, but with skin cove-
ring all over (illustrated in Buijs & Dudok van
Heel 1980).

The fact that harbour porpoises can survive
for some time without functional tailflukes is
proven by the cases described above. Unfor-
tunately nothing is known of the healthstate,
stomach-contents and pathological features of
the 24 harbour porpoises with abnormal tail-
flukes. Detailed autopsies were not perfor-
med.

Dolphins possess a vascular countercurrent
heat exchanger that functions to cool the
abdominal testes in the male and the uterus in
the female. Arteries in the posterior abdomen
are juxtaposed to veins returning cooled blood
from the surfaces of the dorsal fin and the
tailflukes (Scholander & Schevill 1955;
Rommel et al. 1992, 1993, 1994; Pabst et al.
1995). The deformed, afunctional tailflukes
should have had there influence on the cooling
of testes and uterus, and might have disturbed
the spermatogenesis and the maternal func-
tion. It also could have been a threat to the
health of the developing fetus in the case of
pregnancy. Unfortunately nothing is known
about the state and function of the sexual
organs of the porpoises described in this arti-
cle.

CONCLUSION

It must have been common practice on some
fishing-vessels in the period between 1934
and 1961 to cut off the tailflukes of live
bycatch harbour porpoises and to throw the
mutilated animals back into the sea. This bru-
tal habit must be seen in the light of rivalry

between fisherman and (fish eating) porpoi-
ses. Given the nature of mutilations and the
healing abilities of the different structures in
the tailflukes, wound healing does not result
in normal scarring but in the stringlike flukes
that were first described by Slijper (1936) and
Van Deinse (1945). All other explanations
given for the amputations, such as interactions
with killer whales, bottlenose dolphins, other
harbour porpoises or sharks, injuries from col-
lision with screw propellers are wrong. A con-
genital origin of the abnormalities is also con-
sidered impossible.
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APPENDIX | Case 2: 13-X-1935 (RMNH 27300), meticulously documented by dr A.B.van Deinse. [archives National

Museum of Natural History, Leiden]
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