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ABSTRACT: Two of five scalloped hammerhead

sharks (Sphyrna lewini) captured May 1987 in
Hawaii (USA) developed granulomatous exu-
dative mycotic dermatitis localized in the lateral

line canal system. The lesion initially was noted
in the cephalic canals, but over a period of
months extended into the lateral canal. Fu.sar-

ium solani and Vlbrio spp. were isolated from
the canal exudate of both sharks. Bacterial col-

onies were not observed in the canal walls or
surrounding tissues. Fusarium solani infection

resulted in a chronic physical and behavioral

deterioration of the two sharks; one shark was

euthanized in September 1988 and the other in

July 1989. This is the first report of Fusarlum
solani infection in the lateral line canal system
and the third account in hammerhead sharks.

Key words: Husbandry, shark pathology,
Fusarlum solani, Sphyrna lewini, hammerhead
shark mycoses, granulomatous response.

An infection of the fungus Fusarium

solani was described from the bonnethead

shark (Sphyrna tiburo) maintained in a

public aquarium (Muhvich et al., 1989).

The infection resulted in a chronic myo-

sitis with fungal hyphae penetration into

cartilage (Muhvich et a!., 1989). Aureo-

basidium sp. (=Publularia sp.) (Otte, 1964)

and Exophiaba pisciphila (Gaskins and

Cheung, 1986) are two other fungi known

from mycoses of elasmobranchs. Noga

(1990) provides an excellent review of fun-

gal diseases of marine poikilothermic an-

imals.

Kaneohe Bay (21#{176}30’N, 157#{176}50’W), the

island of Oahu, Hawaii (USA) is one of the

pupping grounds for the scalloped ham-

merhead shark (Sphyrna lewini) in the

Hawaiian Islands. In May 1987, five ju-

venile S. lewini (fork length of 402 to 488

mm) were captured by hook and line,

transported in a boat live-we!! for release

into the Sea Life Park Hawaii’s reef tank,

Makapuu, Oahu. The reef tank is a

1,135,550 1 system supplied with saltwater

from a well. Saltwater flow to the tank was

approximately 15,000 1/mm. Water qua!-

ity parameters ranged as follows: temper-

ature 23 to 25 C, salinity 32 to 35 parts

per thousand, pH 7.43 to 7.96, oxygen 5.56

to 5.88 mg/!, total ammonium 0.009 to

0.153 mg-N/!, and nitrite-nitrate 0.721 to

0.772 mg-N/l. A wide variety of Hawaiian

teleost fish, hammerhead sharks, and the

stingray (Dasyatis latus) are displayed in

the exhibit. The hammerhead sharks were

fed a diet of previously frozen smelt (Mal-

lotus villosus) , herring (Clupea harengus),

and squid (Loligo sp.).

In June 1988, one shark (shark A) was

observed with swollen cephalic canal pores

of the lateral line canal system. A whitish

colored viscous fluid was visible as a dis-

charge from the pores. Over the next 3

mo, the swelling progressively increased

and spread throughout the entire lateral

line canal system of the shark. A second

shark (shark B) began to have similar phys-

ical signs in February 1989. Alterations of

swimming patterns were noted in both

sharks. Changes in swim-glide patterns,

slow swimming and occasional rapid burst

swimming behavior were observed with

increased frequency as the disease pro-

gressed. In the final stages, shark B began

to bump the tank rock decor which re-

sulted in a ruptured right eye. Due to their

debilitated condition both sharks were eu-

thanized by a spear shot which severed the

spinal cord; shark A was killed on 29 Sep-

tember 1988 and shark B was killed on 20

July 1989.
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FIGURE 2. Swollen lateral canal pores of a scal-

loped hammerhead shark (Sphyrna lewini).
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FIGURE 1. Right side of the laterally expanded

head of a scalloped hammerhead shark (Sphyrna lew-

mi). Note swollen canal pores and the white exudative

fluid discharge (arrowheads) from the supraorbital

cephalic canal of the lateral line.

Both male sharks were necropsied. Shark

A was 978 mm and shark B was 1,079 mm

in fork length. Both animals had an exten-

sive white exudate with traces of blood

throughout the lateral line system (Figs. 1

and 2). The exudate was more pronounced

in the supraorbital and infraorbita! canals.

No other gross changes were noted.

The cepha!ic canals were sampled for

the presence of bacteria by inoculating

brain heart infusion agar supplemented

with 2% NaC1 and sheep’s blood, and thi-

osulfate citrate bile salts agar (Difco Lab-

oratories, Detroit, Michigan, USA). Bac-

teria isolated from the samples were iden-

tified by the Gramstain, oxidase test (Or-

ganin Teknika Corporation, Durham,

North Carolina, USA), and API 20E sys-

tem (Bio Merieux Vitek, Inc., Hazelwood,

Missouri, USA). The canal exudate was also

inoculated onto Sabouraud dextrose agar

(Difco Laboratories) supplemented with

2% NaC1 containing 10,000 IU/ml peni-

cillin, 40,000 mcg/ml streptomycin, and

actidione 10 mg/ml (all from Sigma

Chemicals, St. Louis, Missouri).

Samples of brain, cephalic canals, lateral

line, liver, spleen, pancreas, and kidney

were collected from both sharks and placed

in 10% neutral buffered formalin for his-

topathological evaluation. Tissues were

embedded in paraffin, sectioned at 5 �m,

and stained with hemotoxylin and eosin.

Selected sections were stained with Go-

mon methenamine silver nitrate and pe-

riodic acid Schiff (Humason, 1979).

Microscopically in cross section the lat-

eral line canal was engorged with exudate

(Fig. 3) composed of epithelioid cells, mac-

rophages, neutrophils, red blood cells, and

occasional fungal hyphae (Fig. 4). Epithe-

lioid cells were widespread, infiltrating the

canal walls (Fig. 5), adjacent muscle, and

connective tissues. Bacteria! colonies were

not observed in the canal wall or surround-

ing tissues. Overall, the host response was

localized and best characterized as chronic

and granulomatous. Internal organs were

unremarkable microscopically.

The following microorganisms were iso-

lated from the lateral line exudate of the

sharks. Bacteria: Vibrio damsela (sharks A

and B) and V. alginobyticus (shark A).

Fungus: Fusarium sobani was recovered

from both sharks. Fusarium sobani from

shark B was identified by P. Nelson (Nel-

son et al., 1983) deposited in the Fusarium

Research Center (Department of Plant Pa-

thology, The Pennsylvania State Univer-

sity, University Park, Pennsylvania, USA;

accession number S-1227).

In these scalloped hammerhead sharks,

Fusarium solani produced a granuloma-
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FiGURE 3. Cross section of lateral line canal with

chronic inflammation (arrowhead) and exudative flu-

id present in canal of a scalloped hamerhead shark

(Sphyrna lewini). H&E. Bar = 100 urn.

tous exudative mycotic dermatitis of the

lateral line canal system. A granulomatous

response to pathogens has been reported

in elasmobranchs from a fungal liver in-

fection (Otte, 1964) and nematode infec-

tions of the brain, ovary, and uterus (Cre-

dille et a!., 1993).

The rapid growth of husbandry tech-

niques now allows for the routine housing

of 70 shark species. The following sharks

have been maintained at Sea Life Park

Hawaii’s reef tank with no clinical signs

of mycoses (maximum longevity in paren-

theses): Carcharhinus gala pa gensis (6 yr),

C. melanopterus (4 yr), C. amblyrhnychos

(3 yr), Triaenodon obesus (4 yr), Nega-

prion acutidens (5 yr), Ginglymostoma

cirratum (6 yr).

Many factors could be associated with

Fusarium solani infection. Fusarium spp.

are common aquatic fungi in water pipes

and tanks (Austwick, 1984). Cuticular

abrasion followed by fungal colonization

of wounds is well documented in crusta-

ceans (Brock and Lightner, 1990) and skin

abrasion colonization in sharks also is likely

(Muhvich et a!., 1989).

Resistance to disease (Fries, 1986), en-

vironmental stressors, and species or age

characteristics could be important to Fu-

sarium spp. infection of sharks. An ana-

FIGURE 4. Fusarium solani hyphae in the ce-

phalic canal exudate of a scalloped hammerhead shark
(Sphyrna lewini). PAS. Bar = 25 urn.

tomical feature characteristic of hammer-

head sharks may also be associated with

Fusarium spp. infection. The lateral ex-

pansion of the head of hammerhead sharks

as illustrated for Cestracion (=Sphyrna)

tiburo (Garman, 1888) and Sphyrna zy-

gaena (von Bonde, 1933) has altered the

cephalic canals.

We believe that the debilitating nature

of F. solani infection and the absence of

internal organ involvement raises intrigu-

ing questions about mycotoxin production.

Smith et a!. (1989) speculated about F. so-

lani toxigenic capabilities. However, the

knowledge of F. solani ability to produce

.,�=:. ..::., ,.
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FIGURE 5. Cranulomatous inflammation of the

cephalic canal (C) wall of a scalloped hammerhead
shark (Sphyrna lewini). H&E. Bar = 25 urn.
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mycotoxin(s) is still only rudimentary and

more detailed studies are needed (Marasas

et a!., 1984).

This is the first report of Fusarium so-

bani infection in the scalloped hammer-

head shark Sphyrna bewini and an infec-

tion of the lateral line canal system. It is

the third account of F. solani in hammer-

head sharks. An imm unocom promised

hammerhead shark, an anatomical char-

acteristic, or physiological response may

predispose them to “fusaniomycosis” in

captive facilities.
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