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Abstract

The general architecture of the skin of the southern right whale, Eubalaena australis, is
comparable to that described for other cetacean species. As found in bowhead whales,
Balaena mysticetus, of the same family, southern right whales possess an acanthotic
epidermis and a notably thick hypodermis. Epidermal rods and extensive papillomatosis
support these unique characteristics. A “fat-free” reticular dermis makes the integument
of southern right whales more like that of odontocetes than that described for
balaenopierids. Skin samples taken in South African and Antarctic waters showed
evidence of superficial moulting throughout the austral winter and in mid-summer.
Unidentified “microflora” and fungal microbes were detected on the skin of whales

sampled in both South African and Antarctic waters. The predominance of “microfloral”



aggregations on cows and calves in October/November suggests that these micro-
organisms are acquired in coastal waters. A Candida-like invasive fungal infestation of
the skin of a stranded neonate was recorded for the first time in this species and may be
related to the demise of ‘this animal. The film-forming diatom, Bennettella [Cocconeis]
ceticola, was not detected on any skin samples. This may imply that southern right
whales exhibit high cellular proliferation rates, which prevent diatomaceous films from
forming. Neonatal southern right whales undergo a spectacular form of ecdysis
approximately 6-7 days after birth. Histologically, “rou.gh-skinned” neonates possess a
distinct “fault line” above the distal tips of the dermal papillae, that becomes
characterised by intercellular oedema, which causes all the cell layers above the plane to
separate from those below it. The fatty acid composition of the dermal and hypodermal
layers provides indications of prey species consumed as well as reflecting physiological
processes within the digestive system of the southern right whale. Total lipid values in
the blubber of late season cows and calves are reported for the first time. A new hand-
held biopsy system for collecting deep-core integument samples from free-swimming
balaenids is described. It is a practical and cheaper alternative to projectile systems and
the head design allows for the collection of samples that can be used for
multidisciplinary research on right whales (e.g. histology, toxicology and blubber

composition studies).

Keywords: Southern right whale, integument, histology, ecdysis, microbial
aggregations, Candida sp., blubber, fatty acid composition, total fatty acid, deep-core

biopsy.
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and “plane”, refer to Plates 43-45).

Longitudinal section through the upper epidermal layers of an
apparently “rough-skinned” southern right whale calf (00/09).

Note the flattened stratum spinosal cells (f) replacing a true stratum
corneum and the absence of an ecdysal plane at the distal tips of the
dermal papillae (d). (H/E, Mag 100X).

SEMs showing microbial aggregations on the skin (s) of a stranded
neonatal southern right whale (99/05) taken at the University of Cape
Town’s Microscopy Unit during random trial inspections.

(Mag A 250X, Mag B 3 000X).

SEM of an undetermined species of cyanobacteria possibly forming
crypts in the skin of a late season calf (# 90). (Mag 3 500X).
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Plate 54:

Plate 55:

Plate 56;

Plate 57:

Plate 58:

Plate 59:

Plate 60:;

Plate 61:

Plate 62:

Plate 63:

Plate 64:

SEMs of “stonelike” micro-organisms deeply seated in the skin of a
stranded neonatal southern right whale (99/05) (Mag 350X).

SEM of a spore with prosthecate appendages (arrow) found on the

skin of a stranded neonatal southern right whale (99/05). (Mag 10 000X).

SEM of a spherical, smooth spore found on the skin of a late season
southern right whale calf (# 61). (Mag 750X). Insert: SEM of
smooth spore found on the skin of a stranded juvenile southern right
whale (00/11) (Mag 750X).

SEM of a unique spore, with corrugated edges, found on the
exfoliated skin surface (s) of a late season southern right whale
calf (# 84). Mag (3 500X).

SEM showing a “spiky” spore (arrow) found on late season
cows and calves, an early season calf and two non-calves
sampled in the Antarctic. Bacterial cocci (b) and fungal mycelia
(). (Mag 3 500X).

SEM showing yeast colonies on the surface of the skin of a late
season southern right whale calf (# 73). (Mag 750X).

SEM showing actively dividing yeast cells (arrows) on the skin
from a late season southern right whale calf (# 45). (Mag 2 000X).

SEM showing the presence of bacterial cocci distributed on the
exfoliated skin of a non-calf southern right whale
(# 140S) sampled in Antarctic waters. (Mag 5 000X).

SEM showing the mycelia of different fungal species (a + b) on
the skin of a non-calf southern right whale (# 146S) sampled in
Antarctic waters. (Mag 500X).

SEM showing the fungal aggregations on the sides (s) of a skin
sample taken from a non-calf southern right whale (# 149S) in
Antarctic waters. Epidermis (E). (Mag 200X).

SEM of fungal mycelia (f) congregating around degenerating
skin (g) of a stranded juvenile southern right whale (# 00/11).
(Mag 750X).

Xix

88

90

90

91

91

92

92

93

93

94

94



Plate 65: SEM of the skin of a late season calf (# 73) showing encrypted
spores (s) in association with fungal mycelia (f). (Mag 1 000X). 96

Plate 66: SEM of the skin of a stranded neonate southem right whale
(99/05) showing invasive fungal growth. (Mag 750X). 96

Plate 67: SEMs of yeast cell formations found on the surface of the skin of a
Stranded neonatal southern right whale (99/05). A: stalks (arrow), B:
clumps and C: budding (b) yeast cells. Blastospore (o)
(Mag A, 5 000X; Mag B + C, 3 500X). 98

Plate 68: SEM showing small, spherical spore-like structures nestled within
the epidermal tissue (arrows) of a stranded neonatal southemn right
whale (99/05). (Mag 350X). 99

Plate 69:  The integument of a neonatal southern right whale. The separation
of the layers for lipid analysis is possible on gross inspection of the
integument, dermal layer (D), intermediary fibrous/fatty layer (I),
fatty hypodermal layer (H), superficial fascia (Sf), epidermis (E). 107

Plate 70: A maximally expanded minke whale (Balaenoptera acutorostrata)
stomach and proximal duodenum, showing the forestomach (fs),
the fundic chamber (fu), the pyloric chamber (p) and the duodenal
ampulla (da). The connecting channel (cc) is situated between the
fundic and the pyloric chamber. Scale bar = 30 cm.
(from Olsen et al., 1994). 107

Plate 71:  Sketches of the hand-held biopsy system and tools. Rubber bush
(A) fitted with a female brass coupling and nylon cord; male brass
coupling (B) and stainless steel needle (note bevelled tip of the
needle); spring-steel tool for attaching the biopsy head (C); brass
coupling at the base of the biopsy needle (D) showing indentations
for tightening and a hole at the base of the head for air movement;
side view of the biopsy head (E) exposing the spring-steel and trap-
door barbs (F); tool for setting the spring-steel barb (G). 161

Plate 72:  Integument of a southern right whale calf (arrow) and the biopsy
head (b) used for sampling (11 cm x 0.8 cm x 0.4 cm). Epidermis (E). 164
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