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the lateral body with intrusions of melanophores into
the dorsal and anal finfolds. Postflexion N. oculofasciatus
(not illustrated) have a large, bilobed parietal ridge,
and a pronounced supraocular spine very similar to
those of H. quadricornis (Fig. 9C). Although these taxa
appear very similar, N. oculofasciatus are easily distin­
guished from B. swani and H. quadricornis by having
higher vertebral (40-41), dorsal-fin ray (27-30), and
anal-fin ray (16--21) counts, and numerous spinules on
the lateral body. The spinules are not arranged in rows
and do not develop into dermal plates as in the Agonidae.

Several larval characters show potential for use in
future phylogenetic analyses. Head spination, in par­
ticular the morphology of the parietal ridge or crest,
has at least four character states. Hypsagonus quadricornis
(Percidinae) has a strongly bilobed parietal (Fig. 9).
Agonopsis vulsa (Agoninae) is unique among agonids
having a moderately bilobed parietal crest ornamented
with protruding spinules (Fig. 15). Ulcina olriki,
Aspidophoroides monopterygius, and Anoplagonus inermis
(Anoplagoninae Figs. 25-27) have relatively flat pari­
etal ridges, while Stellerina xyosterna and Chesnonia
venucosa (Brachyopsinae Figs. 28, 29) have highly arched
parietal crests. The hemitripterid N. oculofasciatus has a
large, strongly bilobed parietal ridge (postflexion) very
similar to that of H. quadricornis, thus polarity of the
character may be inferred by using N. oculofasciatus as
an outgroup (large bilobed parietal ridge = pleisio­
morphic state). The presence or absence, number, and
morphology of other head spines and dermal plates
such as the rostral, nasal, supraocular, superior and
inferior infraorbitals, dentary, corona), tympanic, and
postoculars may also be useful.

Development of the caudal fin in agonids may also be
of interest. Adult agonids have one epural, with the excep­
tion of the Percidinae and Bothragonus swani, which have
two. The potential outgroup Nautichthys oculofasciatus
has the pleisiomorphic condition of two epurals (Kana­
yama, 1991). During development, most agonids clearly
have one or two epurals (Figs. 33, 34). However,
postflexion larvae of Podothecus acipenserinus (Agoninae),
Ulcina olriki, Aspidophoroides monopterygius, Anoplagonus
inermis (Anoplagoninae), Stellerina xyosterna, Chesnonia
venucosa, and Pallasina barbata (Brachyopsinae) have
two epurals that fuse to form one during the late
postflexion or early juvenile stage (Fig. 35). Fusion of
two epurals during larval development may be consid-

ered an intermediate state between the pleisiomorphic
state (2 epurals) and the apomorphic state (l epural).

The phylogenetic analysis of the family Agonidae
conducted by Kanayama (1991) is quite thorough and
his classification is supported by larval characters in
most but not all cases. He did not, however, use the
widely accepted outgroup analysis methodology of
Maddison et al. (1984) to determine character polarity.
Also, he did not include any early life history characters
in his analysis. The larval stages of fishes possess a
unique array of characters and adaptations that often
differ greatly from those of adults. These characters are
extremely useful in studies of taxonomy and systematics
(Moser and Ahlstrom, 1974). Future collections and
taxonomic research may reveal the few remaining un­
documented early life history stages of agonid fishes
and their diagnostic characters. Overall, it appears that
larval characters of agonids show great promise for use
in phylogenetic analyses. The early life history charac­
ters presented here, and others not yet investigated,
should be considered in future systematic studies of
this extremely interesting family of fishes.
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Figure 33

Development of caudal skeleton of Bathyagonus alascanus showing the one epural condition. (A) Preflexion
larva 5.4 mm; AFSC, 2MF86, St. G049A. (B) Early flexion larva 7.7 mm; AFSC, Fox 86 III, St. 166, Moc 15,
sample 109, net 2. (C) Midflexion larva 8.5 mm; AFSC, 4MF92, St. GOO2A, 6B5. (D) Late flexion larva 9.9 mm;
AFSC, lCH83, St. G021A, 6B5. (E) Postflexion larva 12.3 mm; AFSC, 5MF91, St. G036A, Methot. (F) Early
juvenile 18.0 mm; AFSC, 5MF91, St. G036A, Methot. EP=epural, HS=haemal spine, HY=hypural, NC=noto­
chord, NS=neural spine, PU=preural centra, U=ural centra, VR=ventral caudal radial.
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Figure 34
Development of caudal skeleton of Leptagonus frenatus showing the two
epural condition. Preflexion, early flexion, and mid-flexion development
identical to B. alascanus (Figs. 33A-C). (A) Late flexion larva 15.2 mm; AFSC,
1CH83, St. G035A, 6B5. (B) Post flexion larva 20.0 mm; AFSC, 4MF81 , St.
G024A, 6B5. (C) Early juvenile 29.0 mm; AFSC, 5MF91, St. G057A, Methot.
EP=epural, HS=haemal spine, HY=hypural, NC=notochord, NS=neural spine,
PU=preural centra, U=ural centra, VR=ventral caudal radial.
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