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ABSTRACT 

Morphology and pigmentation of juvenile Sebastes flavidus and S .  
melanops are compared. 
two to five distinct pigment saddles while S .  melanops rarely had 
saddles. Other differences were observed in the pigmentation of 
the peritoneum and head spination. 

All S .  flavidus were found to have from 
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INTRODUCTION 

Sebastes flavidus, yellowtail rockfish, and s .  melanoms, 
black rockfish, are two co-occurring species of rockfish that 

inhabit the nearshore waters of the northeastern Pacific Ocean 

(Eschmeyer et al, 1983). Sebastes spp. are an important 

component of the Pacific coast groundfish fishery, contributing 

45% of the total landings in 1989, with 43,877 mt (Pacific 

Fishery Management Council 1990). 

for approximately 10% of the total rockfish landings with a total 

of 4,217 mt (Pacific Fishery Management Council 1990). Sebastes 

melanow is not specifically managed, but is incorporated into 

the management group termed other rockfish. 

for 4,593 mt or slightly more than 10% of the total rockfish 

landings (Pacific Fishery Management Council 1990). 

Sebastes flavidus accounted 

This group accounted 

Rockfishes are characterized by strong and weak year- 

classes, and much recent research has focused on estimating the 

numbers of juveniles as a means of forecasting year-classes 

(Stephens et al. 1986; Wyllie Echeverria et al. 1990; Moser and 

Boehlert 1991). This research had been impeded by the difficulty 

in differentiating between various species at the juvenile stage. 

Juvenile rockfishes are identified to species by use of meristics 

and pigmentation (Litvinenko 1974; Richardson and Laroche 1979; 

Laroche and Richardson 1980, 1981; Anderson 1983; KendalI and 

Lenarz 1987). Any attribu€es that help distinguish species 
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faster and with increased accuracy benefits any early life 

history study. 

In this study, we examined pigmentation differences between 

two species of juvenile rockfish ( S .  melanops and S .  flavidus) 

which have very similar meristics. We studied both fresh and 

preserved specimens to note any change due to preservation. 

study will aid in identifying those "hard-to-identify" fish. 

This study is also envisioned as a fast sorting technique while 

conducting field work, since rapid and accurate identification 

techniques are often needed to sort large catches of fish. 

This 

METHODS 

Fishes used in this analysis were taken from the Gulf of the 

Farallones (central California) during two cruises, May 30 to 

June 6, 1985, and May 29 to June 3 ,  1986, aboard the NOAA R/V 

David Starr Jordan. 

Stauffer-modified Cobb midwater trawl at a depth of 10 m (Wyllie 

Samples were taken at night using an 80-ft 

Echeverria et al. 1990j. All rockfish were removed from the net 

and frozen for later analysis. 

In the laboratory, Sebastes flavidus and S .  melanom were 

separated based on meristics, using the key developed by Moreland 

and Reilly (1991). Pigmentation (overall body patterns, body 

coloration, chromatophore type and location, fin pigmentation, 

and peritoneum pigments) was recorded for each species. After 

the initial observations, specimens were placed in a 10% 
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Formalin' solution and stored for one to three months. After 

fixation, similar observations were performed and results were 

compared to the fresh specimens. All illustrations were drawn by 

the junior author. Lastly, we examined differences in head 

spination. 

RESULTS 

A total of 162 3. flavidus (standard length (SL) = 39-53 mm) 

and 47  S .  melanops (SL = 30-49 mm) were examined. 

Pimentation 

In 5. flavidus, the melanophores were concentrated into 

blotches, known as saddles, between the dorsal fin and the 

lateral line (Fig. 1). Clear areas of little or no melanistic 

pigment separated the saddles. Typically, three saddles were 

present, but the number ranged from two to five. The common 

saddle pattern found one occurring beneath the spiny dorsal fin, 

one below the soft dorsal fin, and one on the caudal peduncle. 

The two posterior saddles usually had the shape of an inverted 

triangle and the anterior saddle was highly variable. The shape 

and intensity of these saddle marks varied with length; larqer 

specimens (over 45 mm) tended to have darker and more variable 

saddles. 

Use of tradename does not imply endorsement by NMFS. 
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Figure 1. Pelagic juveniles collected off the coast of central 
California of Sebastes flavidus ( A . ,  45 mm) and Sebastes melanops 
(B., 45 mm). 

The melanophores on S .  melanops were uniformly distributed 

over the sides of the body except where they tended to 

concentrate between muscle segments (Fig. 1). Only 6 of the 47 

- S .  melanops had one very faint saddle mark below the soft rays of 

the dorsal fin, extending from the fin base to the lateral line. 

On the body surface, a dark stripe of pigment ran along the base 

of the dorsal fin from the nape to the caudal fin. 
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Fresh specimens of S .  melanom were transparent, pale green, 

while specimens of s. flavidus were beige to light yellow. Dark 

melanophores covering the body surface of both species were 

concentrated in the dorsal half. Both species had orange and 

yellow chromatophores interspersed with the melanophores, with 

the largest concentrations at the base of the caudal and anal. fin 

and between myomeres. 

The intensity of the black spot located in the spinous 

dorsal fin varied between the two species. In S .  melanops, the 

spot was small and faint. In S .  flavidus, the spot was large and 

intense. This difference was noted in all specimens. 

Both species had pigment at the base of each anal spine. 

Sebastes flavidus had numerous large spots that covered the base 

of each spine, while S .  melanops had much smaller pigment spots, 

typicalIy, only one tiny chromatophore per spine. These 

characteristics remained constant throughout the size ranges 

studied. 

Sebastes rnelanoDs had pigment on both pectoral fins. There 

was at least one melanophore per ray, occurring over the entire 

proximal portion of the fin. In S .  flavidus, 4 0 %  had no pectoral 

fin pigment and these fish ranged from 40-44 mm. 

was observed, there were only a few melanophores observed (mostly 

one spot on one ffn only), and these were located in the middle 

When pigment 

of the proximal side of the fin. 

specimen size. 

Fin pigment increased with 
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The color of the peritoneum, as viewed externally, varies 

somewhat between both species. For S .  melanoDs, the peritoneum 

typically had scattered black spots with a dark shade between 

spots. 

anus. For S. flavidus, the peritoneum also had scattered black 

spots, but little or no dark shading was observed between them. 

No concentration of pigment around the anal vent was found. 

pattern was exclusive to each species, and both patterns 

persisted for all size ranges examined. 

There was also a concentration of pigment around the 

Each 

After preservation, the color of each species turned to an 

opaque white, with S .  melanow appearing darker in overall color 

than S .  flavidus because of the many melanophores spread 

uniformly over the body surface. The chromatophores disappeared, 

but the melanistic pigments remained, although they faded in 

intensity. The patterns evident in the fresh specimens were 

still visible in S .  flavidus, but the pigment became much more 

faint. 

between specimens stored for one month or three months. 

when samples'were stored f o r  a year, the pigment pattern in S .  

There wasn't a noticeable difference in pigmentation 

However, 

flavidus became hard to distinguish in some specimens. 

Head SPination 

The only noticeable difference among the head spines of the 

two species was with the nasal spines. 

melanom were short and stubby in all individuals, while those of 

- S. flavidus were about twice as long as those of S .  melanow. 

The nasal spines of S .  
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The spines of S.  flavidus were also pointed to a sharp tip (in 

86% of the examined fish). This difference persisted for all 

sizes examined. 

DISCUSSION 

The presence of the saddle pattern offers the greatest 

opportunity for rapid and accurate discrimination between S. 

flavidus and S.  melanow. Other differences which may be used to 

differentiate between these two species are the amount and 

pattern of the pigmentation of the peritoneum, the differences in 

the shape and size of the nasal spine, and the intensity of the 

dorsal spot. The pigmentation on the anal fin ray bases and 

pectoral fin were less pronounced between the species. 

Our observations of saddle pigment patterns of juvenile S ,  

flavidus (also observed by Anderson (1983)) differed from those 

of Laroche and Richardson (1980), who did not describe the saddle 

patterns. Since the patterns tend to fade with increased time 

after preservation, this could account for the difference. There 

also may be a geographical difference, since Laroche and 

Richardson (1980) studied fish from off the Oregon coast and we 

studied fish from off central California. 

Differences in meristics still remain the main method for 

distinguishing rockfish species, but other characteristics are 

fin&hg increasing use in identifications. 

stages of more species are described, pigment will probably 

As early life history 
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become more important in identifying species. 

differences in pigmentation described above, the accurate 

identification between S .  flavidus and E. melanow will increase. 

These differences in pigment will become more important in 

identification due to the ambiguity of meristics caused by damage 

of the fins or overlapping counts. 

By using the 
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