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A highly compressed body and soft, largely cartilaginous skeleton make ragfishes unusually flexible,
although they are not exactly “limp like a rag” as characterized in early literature. They also are not as
fragile as sometimes reported, possibly from examination of partially decomposed carcasses washed
ashore, but have thick, tough skin. The juveniles and adults differ greatly in appearance and were originally
described as different species. The transition to adult form occurs between 40 and 60 cm standard length.
Body deep in juvenile, elongate in adult. Eyes small. Mouth terminal and large. Dorsal and anal fins single,
long, and high, comprising 50–56 and 33–44 soft rays, respectively. Caudal peduncle long and slender.
Caudal fin large and paddlelike, rounded in juvenile and emarginate in adult. Pectoral fins fanlike, pedun-
culate, 20–22 rays. Pelvic fins and scales present in juvenile, absent in adult. Two nostrils, close together
toward front of snout, on each side. Lateral line canal single, with keel of minute spines. Teeth uniserial,
s m all, sh ar p , clos ely  an d  ev en ly s et; v o mer in e an d  p alatin e teeth ab s en t. Gill mem b r an es  s ep arate, f r ee f r o m 
the isthmus; except joined and attached to the isthmus for a short distance anteriorly. Branchiostegal rays 6
or 7. Gill rakers 7–17 on first arch. Swim bladder absent.* Vertebrae 66–70. Juvenile light brown blotched
yellow and purple, adult dark purplish brown. Total length to 213 cm (7 ft). Juveniles in shallow water or
offshore near the surface; adults near bottom and deep, to 1,420 m. Reported to feed on cephalopods and
small fishes, but intake of those prey is evidently in minor amounts compared to intake of jellyfishes.
Distributed in North Pacific Ocean from California to Japan. One species.

Ragfish morphology and biology have not been adequately described. The following information was
p ro vided  b y K . Gu s Thies f eld (H u mb old t State U niv er sity , Califo rn ia) . Th e car tilag in o us  s keleton , “watery”
muscle tissue, lack of a swim bladder, presence of a prominent fleshy keel along the ventral midline, lack
of pelvic fins, and lack of scales indicate adult ragfish are deepwater cruisers. Juveniles seem to have an
affinity for sheltering beneath jellyfishes and floating objects. They are frequently caught in jellyfish-
infested waters and a live-captured juvenile, evidently the first reported to be held alive, took shelter under
floating debris. Ragfish have been collected with partially digested jellyfishes in their guts. Although rag-
fish reportedly eat squids and other fishes, none of the nearly 40 fresh-caught ragfish dissected by Thiesfeld
had squid beaks, fish bones, or crustacean carapace fragments. The morphology of the gill arches and gut is
unusual and may be specialized for a diet composed of jellyfishes, salps, and ctenophores. Thiesfeld coined
the term “gelativory” for this type of diet.
________
*Lockington (1880:65 [ref. 2817]), Jordan and Gilbert (1883:619 [ref. 2476]), Jordan and Evermann (1896:972 [ref. 2443]), Regan

(1923:610 [ref. 26855]), and McAllister (1968:151 [ref. 26854]) all reported the swim bladder to be present in Icosteus. However,
G u s Th ies f e ld ( p er s . co m m .) f o u nd  n o  s w im b la dd e r  in  a d ult a nd  juv e n ile  s p ec im e ns  ( m or e  th a n  60 )  h e d is se c te d; a nd  A n n C. Ma ta r es e 
and coworkers (pers. comm. to Thiesfeld) found the organ to be lacking in larval and postlarval Icosteus. I did not find a swim
bladder in the two juveniles and one adult I dissected after learning of Thiesfeld’s observations.
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The systematic position of the Icosteidae has not been established with certainty. When Lockington
(1880 [ref. 2817]) described Icosteus he remarked that its relations are probably with the blennioids. Regan
(1923 [ref. 26855]) suggested that ragfishes may be specialized, degenerate perciforms. The taxon has been
proposed as a separate order Icosteiformes (e.g., McAllister 1968 [ref. 26854], Gosline 1971 [ref. 26857])
and as a suborder Icosteoidei of Perciformes (e.g., Greenwood et al. 1966 [ref. 26856]). The latter treatment
is followed by recent authors (e.g., Nelson 1994 [ref. 26204], Eschmeyer 1998 [ref. 23416]). The sequence
of fin formation and a reduced number of pelvic fin rays (present in juveniles) are blennioid-like characters
whereas the eggs, larvae, and early juveniles superficially resemble those of stromateoid fishes (Matarese et
al. 1984 [ref. 13672]).

The family-group name was first used by Jordan and Gilbert (1880:307 [ref. 2469]) in a comparison of
Icosteus with Icichthys, although first use is sometimes attributed to a later work (Jordan and Gilbert 1883
[ r ef . 2 47 6 ] )  w h ere th e au tho r s  in clu ded  I cos teu s, I cich th ys , and  Ba th ym a ster  in th e f am ily . Au th o rs  cu rr en tly 
r ecog nize I cich th ys an d Bathyma s ter as  b elo ng in g  to th e Cen tro lo ph idae ( Stro mateo id ei)  and  th e Bathy mas -
ter id ae (Zoarcoidei), respectively.

Genus Icosteus Lockington 1880

Icosteus Lockington 1880:63 [ref. 2817]. Type species Icosteus aenigmaticus Lockington 1880.
Type by monotypy.

Schedophilopsis Steindachner 1881:396 [ref. 4232]. Type species Schedophilopsis spinosus Stein-
dachner 1881. Type by monotypy.

Acr otus  Bean  1 8 88 :6 3 1 [r ef . 2 27 ] . Ty pe sp ecies  Acr otus  willo ug hb yi Bean  1 8 88 . Typ e by  mo no typ y.

Icosteus aenigmaticus Lockington 1880

Icosteus aenigmaticus Lockington 1880:63 [ref. 2817] (San Francisco market, California, U.S.A.).
Syntypes: CAS (2), lost in 1906.

Schedophilopsis spinosus Steindachner 1881:396 [4 of separate] [ref. 4232] (San Francisco, Cali-
fornia, U.S.A.). Holotype (unique): NMW 59817.

Acrotus willoughbyi Bean 1888:631 [ref. 227] (Quinaielt Indian Agency, Damon, Washington,
U.S.A.). Holotype (unique): USNM 39340 (lost).

D I STRI BUTI O N : N o rth  P acif ic: Berin g  Sea to  s o uth er n Calif o r n ia, Ok h o tsk  S ea, an d P acif ic co as t
of southern Honshu, Japan.

REMARKS: Lockington (1880) based the description of Icosteus aenigmaticus on two juvenile
specimens (25 cm [10 in] and 29 cm [11.5 in]) “procured in the market of San Francisco” which
evidently were lost in the 1906 earthquake and fire. The disposition of a smaller specimen col-
lected in Washington and reported by Lockington (1880) to be in the museum of the University of
California at Berkeley is u nknown . Another sp ecimen , USNM 27398 , is s ometim es lis ted as  a pos sible
syntype but was collected at Point Reyes, California, in 1880 by D. S. Jordan and is not a type.

Schedophilopsis spinosus was based on a juvenile measuring 17 cm (6.7 in) caught in deep
water near San Francisco (Steindachner 1881:397 [ref. 4232]). Steindachner’s and Lockington’s
ragfish types were not illustrated, but that was not unusual for 19th century ichthyology.

The holotype of Acrotus willoughbyi measured 161 cm (63.5 in) long. The fish was found on
the beach, and afterward preserved in brine. By the time T. H. Bean received it at the U.S. Na-
tional Museum a half a year or more later, it was so fragile that he stated his intent to give it to the
osteologist, Frederick Lucas, for a skeletal preparation. Lucas provided observations on the skele-
ton (Bean 1888:631–632 [ref. 227]). Sometime later the specimen was discarded or lost; it was not
found during inventory in 1980 or again in February 2003. Bean (1888) reported that the m us eu m
h ad  r eceiv ed  a co lo r  s ketch  o f the h o lo ty pe pr ep ared by  th e collecto r, Ch ar les W illo u gh by ; the
sketch was not published.
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Summary Lists

Genus-Group Names of Family Icosteidae
Acrotus Bean 1888 = Icosteus Lockington 1880

Icosteus Lockington 1880 = Icosteus Lockington 1880

Schedophilopsis Steindachner 1881 = Icosteus Lockington 1880

Incertae Sedis Genus-Group Names
None

Unavailable Genus-Group Names
None

Species-Group Names of Family Icosteidae
aenigmaticus, Icosteus Lockington 1880 = Icosteus aenigmaticus Lockington 1880

spinosus, Schedophilopsis Steindachner 1881 = Icosteus aenigmaticus Lockington 1880

willoughbyi, Acrotus Bean 1888 = Icosteus aenigmaticus Lockington 1880

Incertae Sedis Species-Group Names

None

Unavailable Species-Group Names

None

Literature Cited

Bean, T. H. 1888 (19 Sept.) [ref. 227]. Description of a new genus and species of fish, Acrotus willoughbyi, from
Washington Territory. Proc. U. S. Natl. Mus. v. 10 (no. 672): 631–632.

Eschmeyer, W. N., editor. 1998 (May) [ref. 23416]. Catalog of fishes. Center for Biodiversity Research and
Information, Spec. Publ. 1. California Academy of Sciences, San Francisco. 3 vols. 1–2905.

Gosline, W. A. 1971 [ref. 26857]. Functional morphology and classification of teleostean fishes. The University
Press of Hawaii, Honolulu. 1–208.

Greenwood, P. H., D. E. Rosen, S. H. Weitzman and G. S. Myers. 1966 [ref. 26856]. Phyletic studies of
teleostean fishes, with a provisional classification of living forms. Bull. Am. Mus. Nat. Hist. v. 131 (art. 4):
341–455.

Jordan, D. S. and B. W. Evermann. 1896 (3 Oct.) [ref. 2443]. The fishes of North and Middle America: a
descriptive catalogue of the species of fish-like vertebrates found in the waters of North America north of
the Isthmus of Panama. Part I. Bull. U. S. Natl. Mus. No. 47: i–lx + 1–1240.

Jordan, D. S. and C. H. Gilbert. 1880 (18 Oct.) [ref. 2469]. Description of a new species of deep-water fish
(Icichthys lockingtoni), from the coast of California. Proc. U. S. Natl. Mus. v. 3 (no. 154): 305–308.

Jordan, D. S. and C. H. Gilbert. 1883 (early Apr.) [ref. 2476]. Synopsis of the fishes of North America. Bull.
U. S. Natl. Mus. No. 16: i–liv + 1–1018.

Lockington, W. N. 1880 (18 May–8 July) [ref. 2817]. Description of a new genus and some new species of
California fishes (Icosteus aenigmaticus and Osmerus attenuatus). Proc. U. S. Natl. Mus. v. 3 (no. 123):
63–68.

Matarese, A. C., E. G. Stevens and W. Watson. 1984 [ref. 13672]. Icosteoidei: development and relationships. In:
H. G. Moser et al., eds. Ontogeny and systematics of fishes. Am. Soc. Ichthyol. Herpetol. Spec. Publ. 1:
576–577.

McAllister, D. E. 1968 [ref. 26854]. The evolution of branchiostegals and associated opercular, gular, and hyoid
bones and the classification of teleostome fishes, living and fossil. Natl. Mus. Can Bull. 221: i–xiv + 1–239.

Nelson, J. S. 1994 [ref. 26204]. Fishes of the world. 3rd edition. John Wiley & Sons, New York. i–xvii + 1–600.

Regan, C. T. 1923 [ref. 26855]. The fishes of the family Icosteidae. Ann. Mag. Nat. Hist., Ser. 9, v. 11: 610–612.

S t ei n d ach n er , F.  18 8 1  [r ef . 42 3 2] .  Ich t h yo l o g isch e Bei t räg e (XI ) . Si t zu n g sber .  Ak ad .  Wi ss.  Wi en  v.  83  (1.  Ab th . ) :
393–408, Pl. 1.



Checklist No. 14. Icosteidae — ragfishes

__________
4

Acknowledgments

The California Academy of Sciences Department of Ichthyology provided financial and technical support. I
thank Gus Thiesfeld for contributing results of his ongoing research to the family account for this checklist.
David G. Smith searched again for the Acrotus willoughbyi holotype.

Suggested citation format:

Mecklenburg, C. W. 2003. Family Icosteidae Jordan & Gilbert 1880 —

rag fish es. C alif. A cad . S ci. An n otated Ch eck lists o f Fishes N o. 1 4. 4 pp .

Copyright © 2003 by the California Academy of Sciences

San Francisco, California, U.S.A.


