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Abstract

Pelagic stages of Urophycis chuss, Urophycis tenuis and Phycis chesteri from the Northwest Atlantic were identified by
differences in caudal fin-ray and epibranchial gillraker counts, body depth and pigmentation. The adult complement of caudal fin rays
inU. chuss (28-34, mean 31.5) and U. tenuis (33-39, mean 36.5) distinguished larvae greater than 7-8 mm SL (standard length). Caudal
fin-ray counts in P. chesteri (32-35, mean 33.3) overlapped those of the two Urophycis species. The adult complement of epibranchial
gillrakers in U. chuss (3), U. tenuis (2) and P. chesteri (4-5) developed at 12-14 mm in Urophycis and at 16-18 mm in P. chesteri. Phycis
chesteri was deeper-bodied (24.4% SL) than U. tenuis (21.3% SL) which in turn was deeper-bodied than U. chuss (19.3% SL). Pelagic
larvae and juveniles of the three species had 3 pelvic fin rays. A size-dependent key to pelagic stages of these species is presented.

Black pigment on pelvic fins of pelagic Urophycis and Phycis was absentin newly-demersal specimens. Differences in pigmenta-
tion on the midline, pectoral fin base, dorso-lateral trunk and caudal peduncle helped to separate 5-10 mm Urophycis larvae.
Ossification generally occurred at a smaller size in U. chuss than in either U. tenuis or P. chesteri for most of the structures examined.
The mandibular arch, dentary, premaxilla, precaudal vertebrae, branchiostegals, cleithra and parasphenoid ossified first. Pelvic fins
were the first fins to develop. The first dorsal fin and the pectoral fins developed last.

Introduction

Hakes of the genera Phycis Rose 1793 and Uro-
phycis Gill 1863 are common gadid fishes on the con-
tinental shelf and slope of the Northwest Atlantic.
Phycis is represented there by one species, the longfin
hake (Phycis chesteri Goode and Bean 1878) (Sveto-
vidov, 1948). Urophycis is represented by seven spe-
cies which are endemic to the western Atlantic, two of
which are the red or squirrel hake, Urophycis chuss
(Walbaum 1792), and the white or common hake, U.
tenuis (Mitchill 1815). The larvae and juveniles of these
two species remain pelagic for 2-3 months. Juvenile U.
chuss become demersal at 25-30 mm in length and
associate with scallops, whereas U. tenuis juveniles
remain pelagic until they are about 50-60 mm in length
(sometimes 80 mm) and settle to the bottom nearshore
(Markle et al., 1982).

Musick (1973) and Wenner (1983) have shown how
adult U. chuss, U. tenuis and P. chesteri may be identi-
fied, but the larvae of U. tenuis and P. chesteri have not
been previously described (Fahay, 1983). The larvae
are similar to those of the fourbeard rockling (Enchely-
opus cimbrius), the threebeard rockling (Gaidropsarus
ensis) and several other Urophycis species (Hilde-
brand and Cable, 1938; Cohen and Russo, 1979; Ken-
dall and Naplin, 1981; Markle, 1982; Markle et al., 1982;
Fahay, 1983). Although U. chuss eggs, newly-hatched
2 mm larvae and 7-15 mm larvae have been described
(Hildebrand and Cable, 1938; Miller and Marak, 1959;
Fahay, 1983), misidentification of these larvae was
possible because unidentified larvae of several Uro-
phycis species co-occur with U. chuss.

Previous attempts to identify Urophycis larvae
(Merriman and Sclar, 1952; Bigelow and Schroeder,
1953) were unsuccessful (Musick, MS 1969; Kendall
and Naplin, 1981). Nichols and Breder (1927) noted
that the pelvic fins were shorter, the body deeper and
the head longer in juvenile Phycis tenuis (=Urophycis
tenuis) than in Phycis chuss (=Urophycis chuss). They
also noted that this species might be confused with
Phycis chuss because the pelvic fins reached the origin
of the anal fin (Bigelow and Welsh, 1925).

The only Phycis larvae that have been described
were from the Northeast Atlantic (D’Ancona, 1933;
Russell, 1976). Although these larvae and P. chesteri
have overlapping dorsal and anal fin-ray counts, elon-
gated pigmented pelvic fin rays, and 3+6 hypural cau-
dal fin rays, they differ from P. chesteri and Urophycis
larvae in having an initial number of four pelvic fin rays
instead of three and by the presence of two temporal
spines (Russell, 1976). Further studies may indicate
that P. chesteri actually belongs to the genus Urophy-
cis. In this paper, descriptive information on the
pelagic stages of U. chuss, U. tenuis and P. chesteri is
presented and early development of these species is
compared.

Materials and Methods

All specimens in the collections of U. chuss, U.
tenuis and P. chesteri from various areas of the
Northwest Atlantic (Table 1) were preserved in 5-10%
formalin. Upon examination in the laboratory, length
measurements were recorded as standard length (SL)
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Fig. 2. lllustrations of three U. chuss specimens listed in Table 2.
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Fig. 3. lllustrations of three U. tenuis specimens listed in Table 2.
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Fig. 4.

Meristics

The numbers of fin rays (dorsal, anal, caudal, pec-
toral and pelvic), epibranchial gillrakers, and vertebrae
for each species are listed in Table 3. The adult com-
plement of vertebrae and pelvic fin rays was attained
very early in the larval stage of each species (<5.5 mm)
(Table 4). In U.chuss and U. tenuis, the caudal and anal
fin rays were next to attain their full complement
(7.7-8.0 mm), followed by the second dorsal fin rays,
first dorsal fin rays and epibranchial gillrakers, with the
pectoral fin rays being the last to attain the adult
number (about 15-16 mm). In P. chesteri, epibranchial
gillrakers may be the last character to attain the adult
complement. With the exception of epibranchial gill-
rakers the ranges of all meristic characters of the three
species overlapped to some extent, the least amount of
overlap being for caudal fin-ray counts in U. chuss
(28-34) and U. tenuis (33-39), with the range of counts
in P. chesteri being similar to that in U. chuss (Fig. 5).
Despite the differences in fin-ray counts, the caudal
structure was similar in U. chuss and U. tenuis (Fig. 6).
Apparent differences in the structure of the neural
spine on the second preural centrum are atypical and
cannot be used to distinguish between U.chuss and U.
tenuis.

4.5 mm NL

11.0 mm SL

28.9 mm SL

Illustrations of three P. chesteri specimens listed in Table 2.

Observations of cleared and stained pelvic fins
from larvae and juveniles of various sizes revealed the
extreme reduction of the ventral-most fin ray with
growth (Fig. 7). This third ray was reduced to anub and
was not visible externally in adults.

Morphometrics

The means and ranges of the proportional mea-
surements (percent of standard length) for snout
length, head length, preanus length and second dorsal
fin length were essentially the same in the three spe-
cies and were of nousein species separation (Table 5).
However, despite some overlap in the ranges, the mean
percentages for body depth at the vent and at the
origins of the firstand second dorsal fins were lowest in
U. chuss, intermediate in U. tenuis and highest in P.
chesteri. Thus, the measurements of body depth at
these three positions were the most useful morpho-
metric characters for species separation at the larval
and early juvenile stages (Fig. 8).

Morphometric data of U. tenuis from the Gulf of St.
Lawrence had character means which were similar to
those for the Scotian Shelf specimens.
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TABLE 3. Numbers of fin rays, epibranchial gillrakers and vertebrae in larval and juveile U. chuss, U. tenuis and P. chesteri of
various sizes (D1 = first dorsal, D2 = second dorsal, Sup = superior, Hyp = hypurals, Inf = inferior, R = right, L = left, Pc = pre-

caudal, and C = caudal.)

SL Dorsal Anal Caudal Pectoral Pelvic Gill Vertebrae

(mm) D1 D2 (A) Sup Hyp® Inf Total R L R L rakers Pc C Total
U. chuss
53 - —_ — 9 2+5 7 23 — - 3 3 0 14 35 49
6.5 3 46 141 1 3+5 8 27 12 12 3 3 1 15 35 50
7.7 5 49 47 1 3+5 9 28 12 13 3 3 1 15 34 49
8.1 3 49 45 12 3+6 1" 32 13 13 3 3 2 15 34 49
9.6 4 57 51 12 3+6 11 32 13 14 3 3 2 14 35 49
10.6 8 58 49 13 3+5 12 33 13 13 3 3 2 14 35 49
111 7 54 46 12 3+6 1 32 14 15 3 3 2 15 34 49
129 9 55 51 11 3+6 1 31 14 15 3 3 3 14 35 49
13.0 9 55 51 " 3+6 1" 31 14 15 3 3 2 15 35 50
147 9 58 54 1 3+6 11 31 16 15 3 3 3 15 34 49
15.6 9 53 56 11 3+6 11 31 16 15 3 3 3 15 34 49
20.4 11 55 50 1 3+6 11 31 15 17 3 2 3 16 32 48
29.6 1 55 52 12 3+5 10 30 16 16 3 3 3 15 34 49
108.0 10 58 54 13 3+6 11 33 17 17 3 — 3 15 34 49
U. tenuis
55 —_ 27 29 8 3+6 9 26 —_ — 3 3 0 15 35 50
6.9 — 46 39 11 3+6 12 32 8+ 12 3 3 0 15 35 50
7.7 4 43 37 13 3+6 1 33 9 9+ 3 3 1 16 34 50
8.0 4 44 43 14 3+6 12 35 10 13 3 3 1 16 35 51
9.1 4 46 40 14 3+5 12 34 12 14 3 3 1 16 34 50
10.1 8 48 41 13 3+6 13 35 12 12 3 3 1 15 34 49
1.4 7 51 45 14 3+6 13 36 14 14 3 3 1 16 34 50
125 5+ 52 46 14 3+6 13 36 14 14 3 3 2 15 35 50
13.8 8 51 43 14 3+6 13 36 15 15 3 3 2 16 34 50
147 10 52 46 14 3+6 13 36 15 16 3 3 2 16 34 50
15.8 10 52 49 15 3+6 14 38 15 17 3 3 2 15 35 50
27.8 10 54 47 13 3+5 12 33 17 17 3 3 2 16 33 49
39.6 11 56 48 14 3+6 14 37 17 17 3 3 2 16 33 49
97.8 11 58 52 15 3+6 14 38 17 15 3 3 2 16 34 50
- P. chesteri

45° — — — — — — — — — — — o 15 ~35 ~50
131 — ~56 48 13 3+6 12 34 16 16 3 3 3 15 35 50
171 9 55 47 13 3+6 13 35 16 16 3 3 3 14 36 50
18.1 9 54 49 12 3+6 12 33 16 16 3 3 4 14 34 48
19.1 10 55 49 12 3+6 12 33 18 18 3 3 4 15 36 51
28.1 9 62 52 12 3+6 1" 32 16 16 3 3 4 15 35 50
29.7 11 56 47 12 3+6 12 33 16 16 3 3 4 15 35 50
30.2 9 56 50 12 3+6 12 33 16 17 3 3 4 15 36 51

? Hypurals 1-2 and 3-5.
° Notochord length (mm).

TABLE 4. Range of meristic characters in adults and approximate size of developmentin U.chuss,
U. tenuis and P. chesteri larvae. Adult ranges compiled from Musick (1973), Markle
(1982), Wenner (1983), and this study.

U. chuss U. tenuis P. chesteri
Adult Size Adult Size Adult Size

Characters range (mm SL) range (mm SL) range (mm SL)
First dorsal fin rays 911 12.9 10 14.7 8-11 <171
Second dorsal fin rays 53-64 9.6 50-58 1.4 50-63 <131
Anal fin rays 45-56 7.7 41-52 8.0 43-53 <131
Caudal fin rays 28-34 7.7 33-39 7.7 28-35 <13.1
Pectoral fin rays 16 15.6 16 14.7 14-17 <13.1
Pelvic fin rays 3? <5.3 3 <5.5 3 ~4.5°
Epibranchial gillrakers 3 12-14 2 12 4-5 16-18
Total vertebrae 45-50 <5.3 47-50 <5.5 45-52 ~4.5°

2 Third ray rudimentary in demersal juveniles and adults.

® Notochord length (mm).





