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SKELETAL LESIONS AND DEFORMITIES IN LARGE SHARKS

John M. Hoenig' and Alexander H. Waish?®

ABSTRACT:

Four blunt-snouted sandbar sharks (Carcharhinus plumbeus) were noted among 335 exarmined

over a 13-yr period Radiographs of one specimen revealed that the three rostral cartilage rods were ahnar-
mally short and failed to join at the anterior tip. The delormity appeared to be congenital. Four cases of
vertebral lesions were noted in three species of shark (Carcharhinus plumbeus, Negaprion breviegstris and
Odontaspis laurus). The vertebral columns bad fused eentra, rbs and neural arches, extra deposition and
erasion of caleificd material in the centra, and in one case, COMPression of centra. The causes af the vertebiral

lesioms are unknown

INTRODUCTION

The causes of mortality in large sharks are
poorly known because sharks generally have low
cornmercial value and are often difficull to
obtain for study (Springer, 1960; Ronsivalli,
1978). Occasionally, obviously deformed spec-
imens and specimens with internal abnormali-
ties discovered incidentally during dissection
have been described (Dawson, 1964, 1966, 1971,
1976), but extensive work remains 1o be done
Skeletal pathology is of particular interest to the
fisheries biologist since the hard pans [re-
quently contain growth marks used for age
determinations (Stevens, 1973, Hoenig, 1979).

While conducting studies on growth rings in
shark vertebrae, the first author oblained one
specimen with a deformed chondrocranivm and
four with vertebral lesions. Additional data on
three cases of ecranial deformity also were
obtained. This paper describes the observed
specitnens and presents data on the frequency
ol occurrence of the cranial deformity.

MATERIALS AND METHODS

The species, sex, length, weight, date and location
of capture of the specimens are given in Table |

One specimen of a sandbar shark (Carcharhinus
plumbeus, specimen #1) wilh a squared-off, blum
snoul was abtained for examination at the 1977 Bay-
shore Mako Tournament, an annual fishing tlourna
menl held at Bavshore, Long Island, New Yark. A
review of the fishing logs from the same lournament
over the last 13 yr produced records of three more
C. plumbeus with deformed snouts (specimens #2,
3, and 4]

The snout region of specimen #1 was examined
for open wounds, scar tissue or olher indications of
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injury. The length and shape of the narial falds were
I\Oh:d and a T.‘ldiO:u_'.l'il.ph wis taken of the L'I"l()mhu-
cranium. The radiograph was compared (o the dried
chandrecranium fram a normal C. plumibeus, Moe-
phomettic measurements were made according to
the procedure in Bigelow and Schroeder (1945)

The four vertebiral esions were obtained (rom dif -
feremt sourees. Unflortunately, each specimen was
preserved differently (Table 1). Radicgraphs were
taken of each specimen

RESULTS

Macroscopic examination of the head of the
blunt-snouted C. plumbrus (specimen H1)
revealed that the anterior edze of the snout was
shortened and flattened and formed an abrupt
angle at each side of the head (Fig. 1) instead
Both nares were present
although the right narial opening was smaller
than the left. The radiograph (Fig. 2) showed
that the cartilaginous rods that form the ros-
trum were abnormally shart and failed 1o join
together at the tip of the snout as in a normual
rostrum, The pigmentation ol ‘t]‘n- snoul region
was |l!"|l'(‘l'nﬂ|'k}l'{)|(‘ ul](l lh(’r(‘ weaere nag C?:ll:'l'l.l-:'ul
scars, open wounds. necrotie tissue, or other evi-
dence of injury
The morphometry of specimen #1 is given
Table 2. The measurements are similar to

of being round

in
those given by Bigelow and Schroeder (1945)
for two normal specimens except that the snout
is about half as long as normal.

The most severe vertebral lesion was {rom C.
plumbeus specimen #5. The exlernal appear-
ance of the shark was unremarkable. The bend-
ing and fusion of the ribs and the caleified
swelling around the centra were noted at two
locations during dissection of the shark (Fig. 3)
A radiograph showing a dorsoventral view ol
the delormed sections is presented in Figure 4
The white “butterfly” in each centrum is the
double cone of calcilication or middle zone. The
black triangles in the centrum are the periph-
cral caleilications (using Ridewood’s (1%921)
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TagLe | Capture data far specimens of sharks examined during this study.

Tistal
- ) Dt Total weight
e i Spevies erdlectod Sex leagth (em)  (kg) Lecatian Fgmarks
1 Carcharhinus plumbeus BT ¥ t730 30 Lang Isbard, NY liend smpeat; fead sawved
2z Carcharhinus plumbeus 5/28/75 F 1251 15 Loy lslanad, XY Bunt smout; specimen
discarded
3 Cascharkinus plumbei G/2TITL - 17 4.6 32 Long leland, WY blund snoal; specimen
discarded
H Carcharhinus plumlens 6/25/70 ‘ 1597 25 Lomg [slamd, NY bilunt snowt; specimen
dicarded
G Carcharhinus plumbeas 841276 B 193 0 NI Lamg Lilasd, RY vertchral lesion, cofumn
preserved in formalin
ii Caveharhtnws plumbses TILA/05 i abaout NR Easl Caan, US vertehral lesion, column
215 em tlried
7 Megigrrion hrevirasirix THRATT I ET T NI Mokile, Alabama veriebral lesion, calumn
presevved in aliohed
5 Crbom tarpls faurics B/R6/T7 M 2070 31 Delzware Bay verielzal lesiom, column

w-rayved and disearded

*NH = nol recorded

TapLE 2 Comparison of proportional dimensions of a blunt-snouted sandbar shark (C. plumbeus, specimen
# 1) with two normal specimens.

ipocimen A1 Marmal specipmen Peormal specimen
Sex, todad lengrh F, L.730 mm M. T4l mm 1496 mm
Dristanne fram snpoa® o i % TL 5 TL % TL
Eye 72 12 — =
Nesirils 28 I & 41 13
Mnuth ™ LR 8.2 T8
Pectaral 251 202 247 207
Lsk drraal 477 25 253 AT
el el 1082 BLS i al.3
Pelvic B LR 411 47 1
Anal 168 GBLT G615 IR
Upper caud. ph 1,252 724 T3 . Tez
tst gl (dspe ) Pl 16D = —
Interspace betwesn
181 anl Zral donal g P B il i)
2wt dorsal and caudal 130 75 74 71
Pebeic and anal R Th - =
Anal and causdal Vi 1] T4 T
Mo rils o 24 (*] )
Heaght of
Fiamt dowsal 244 3R] lag 124
Secan] doansl 39 a4 3l )
Haorizonial dism. eye 31 [ 21 15
Cill epeaings leogih
First KR+ a7
Secand 57 A3 - in
Third a2 15 - 3L
Fourth S na - 30
Filth 32 an 24 %4
Guith 7% 05 - —
T h dormuls Tl 04104

* Propoertional dimensions of the rormal specimers are take
b a1l meassremeenls {rom the sncut are talien Trem the cenl
and tha right vide motredes 3 mam bess than the cenler Thiss the smot-noet 1] diztanee v 32 anim em the lell, 23 i in e certer gl 25 mm

o Trom Bigelow amd Schromber (19486]
of the snmst Tl heft side of 1he stout protredes 4 i [aether ot than the center

em the right
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nomenclaturel The seehon in the tap ol the
ligure. frem the region around the gill shis,
shows severe fusion wnd compression al at least
a dozen centra The lower section of the houre,
{rom the reging at the caudal end ol the vis-
ceral cavity, shows Tusion and compression ol
the centra swhere the column undergoes slish
Yateral bending tseohosis) Anterior 10 Lhe region
ol bending it the lelt in the Hgure) only twao
coentra are Tused However, the contra show ero
sinn and extra deposition of caleified material
Only one vertehral lesion was noted o the
other specinen of O plumbens (specimen #6)
but the complete vertebral eolumn was nol
avaslable tor sudy The lesion appears as a
swollen. fused mass The radiograpl (Fig 3.
Literal siew ! shows no evidence ol Disioen or
compresston ol the centva The conliguration of
the double cong ol caleification is normal and
there s no evidener ol erosion of caleihed
malerial The lesion appears o consist of depo-
sition Al estra caleificd material o the periph-
erally calethied zone of the centrom foulzide the
natochordal shea b ane oo the arch bases The

shight musalignment and irregular spacing

Photagraph of head ol delormed sandbar shark (€. plumibeus, specimen #17 showing shart

between the centra s probabby an artifact of

drving.
The &

appeared vormal when collected. The section

brevirostris shark (specimen &7
of the vertehral column was ghtzined for an age
determination stuch Removal of mssele tissue
from the coliuma revealed that the ribs were
Bent into a wavy pattern instead of hemg nooa
straight hortzontal row Radingraphy revealil
a minor degree of erosgn and extra deposition
of caleified material in the periphieral caleibid
region ol some of e contrg and possihly some
calvification of the carliage asociated with the
ribs (bransverse progesses)

The O. tarrus shark tspecimen 85 appearsl
pormal at captire Two regions of swelling were
discovered along the vertebral column durmg
dissection bul the entire column was nol exam-
Lacdiographs were taken of the twn
deformed regions (Fig 60 Unlortonatels . both

ined

the carcass and the verteliral sections were e
demt]y discarded before Turther analysis conlild
Lee made The radingraph shows threc contra
with estra depwsition ol caleified material The
double cones nl caluibication triddle zones: ane
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Padienzraph ol heacd of delormed sandbar shark (€ pleembees. specimen 810 shawing shar-

encd restral coade carroses ) thay Tanl 1e cammnmste al 4he anterion lifs

<till ewiclent in Hhe atlected contra mml hiere is
ney evichenee ol Tnsion Tl l,:-;lf;l”l'l while slreaks
TN antern |'l||\'|.|'r|||r|j. P e moroal conslea
are the caleibed Faonellae onthe 3T ||J|||'l.l| PO

[ L Ulll\.llll' the notoslioedal \1|r'.|||| hal are

L'||.1!.u'lt'n\|.|l ol the vertebsrae ol e orecho

lehicd dlerised slharks A pplegate. 1967

DISCUSSION

The snonl (l('{-:.u il AR Liv Iae o commmgeena-
ital condhiton that alfeets only the suont region
was no evidence ol disease

SHOCE ||||"|'I Ty

or vhier almvrmalitn The other three records
ol lunt-snomited C plambens are presunned to
represent the same congenstal conddition wnee
photopraphs show these specimens o be aaidar
mappraratce Lo specimen &L TE w0 then
ol estumate of b IIl'IlIIl'III v ool reenerence
075%1 1

.l_!.'lufllll.'r'lr‘\ evatiined eom 1963 (o 1977 a1 e

ol this condition s lonr oul ol 335
H;l} shere Mok Tourpzoment) This s a0 nwni
e eshorneele ~inee 1 -\.|]-:1'|._|| elort was e
tew lewik Tore Uhis cesmdition andd less |:-ﬂl||-l||||l.t'(§

cases sy Yo e been overlooked

Blunt-snauted € plumbeus have Lecn
reported by Lawler (197681 and Schwartz (19731
Lawler noted that both neees were present in
Bl ol his specimens though the shape of one
naris and e conhguration af the Ampoilae ol
Lerenzini were abmormal due 1o the abnormal
shaprr of the snont e did not specnlate o the
arigin of the delonnity

Note of Lawler’s (19760 aor Schwartz'=s (1975
specimens were larger than 93 cm total length
This size corresponds 1o fish ol age 3 vroor less
il they are growing at the rate af oormal b=l
Vet
study were 1730 and 1750 cm total leneth

thawler Specimens #Loand 3 in thie
Fes[H tively l|||'rl‘\|llllll:.'-II|!_§ lo an age ol alwwl
16 s according o Lawler’s (1976 growth core
Thes, AU woulll agspear that this deforminn
the severily IlH'lt'(l s il I_',l'n:'.||.|\ L Lhe
alnility of the shark 1o survive

\“ JUHI ||| l"ll' -{|1'||l|||l-:'-:| sl { llH'Jr.IIJ.l‘k iR
m this stods andd Tsnh ol Laowler’s [ 1976) RS
mnens were lemales Schwartes (19730 s
e was o rade The lac that more Females

thaon mades sweve Lonad wath the dedormts can
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FiGung 3. P\m'l(‘l!z.m.p'n ol a section of the vertebeal columm of € ;rfunlhr'lm. specimen H3 The protroding
Immp,\ on the venlral surface are delormed el Seale s om

Ficvre 4 Radingraph showimge dorse-vestral virws ol two sectons ol the vertelral column ol € plem

Bous, speecimen #3
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FiGure 3

probably Le attribuled to the greater abun-
dance of females in inshore waters (Springer,
159601

The vertebral lesions noted in this study var-
1ed 1 severity. The mildest caszes consisted of
peripheral depasition of caleilied material
witheut medihcation of the basic structure of
the centra (e g, Fig 51 The maost severe case
(Fig 41 showed alt of 1he following: eroson and
cleposition- of calcified material, fusion ol cen
lra, comnpression (including formation of hemi-
verlebrae) and scoliosis

Fisure B
w the column s an artifact al preservation

Badiograph showing lateral view of C plundsius, specinen BG

The etiology {or ctiologies) of the vertebal
lesions is nol known Vertebral lesions in sharks
have nceasionally been reported (Clark, 1964,
Sadowsky, 1971, 1973). Schwarts

(1973) speculated that diseases such as tuber-

Schwarle,

culosis or salmonellesis. malnutntion, or injurs
may be the cause of the determily he noted
There are many other possible causes. For
example. myxospondian parasites commuonls
invade the cartilage ol teleost fish and conild
prn(lll(‘? lesions of the sptie TI-’H']I"I’I'HI!._'; those
noted in this study (Needham and Woolten

Rudingraph of & section ol the vertebral column ol O teuries . specimen 85 The mild benil



1978). Alternatively, the lesions could represent
arthritic changes associated with the aging pro-
eess. In this regard, it is interesting to note that
all four sharks in this study and these in
Schwartz's (1973) and Clark’s (1964} studies
were fully mature adults and thus probably 20
yr old or more (Lawler, 1976, Hoenig, 1979).
However, age related arthritic changes are more
likely to he generalized rather than focal as seen
in these four cases

An estimate of the [requency of oceurrence
of vertebral lesians is not possible since no svs-
tematic eHort was made to obtain specimens.
The fact that we happened to come acress four
specimens suggests that these conditions must
be cominon
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