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The gunnel family Pholididae is one of the most specialized groups of the northern
blennies distributed in the North Pacific, the North Atlantic, and the Arctic Oceans.
They generally live on the bottom and occupy littoral and coastal sea shore habitats.
Since the Pholididae lack conspicuous external characters such as complicated lateral
lines or fleshy crests, they are still confused with other members of the northern blen-
nies, e.g., with Opisthocentrinae by GREENwWOOD et al. (1966). Compared to external
morphology, internal features such as the hemanephrapophyses (MAKUSHOK, 1958) are
unique among the northern blennies and supply the definitive information on mono-
phyly (sensu HENNIG, 1966).

As the first step in trying to elucidate the phylogenetic relationship and the diver-
sity of the Pholididae and to offer some aid for the northern blenny classification, this
taxonomic review is made below.

Methods and Abbreviations

Measurements. Proportional measurements are made point to point with a
needle-point divider and recorded to 0.1 millimeter. Measurements used in this paper
are defined as follows: total length (TL), the distance from the anterior mid tip of the
upper jaw to the posterior tip of caudal fin; standard length (SL), from the mid tip of
the upper jaw to the caudal flexure; predorsal length, from the mid tip of the upper
jaw to the origin of dorsal fin; pre-anus length, from the mid tip of the upper jaw to
the center of anus, the measurements substitute for the ordinary preanal length which
is difficult to measure in this family because the thick skin around the anal spine
makes the anal-fin origin obscure; body depth, the vertical distance from the center
of anus to the base of dorsal fin; head length (HL), from the mid tip of the upper jaw
to the uppermost cleavage of gill opening; snout length, the least distance between the
mid tip of the upper jaw and fleshy rim of the orbit; eye diameter, the horizontal
diameter of fleshy rim of the orbit; upper jaw length, from the mid tip of the upper
jaw to the posterior tip of maxillary; interorbital width, the least distance between
fleshy rim of the orbits; pectoral fin length, from its insertion to its posterior tip;
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caudal fin length, from the caudal flexure to its posterior tip. These measurements
are expressed in hundredths of SL or HL (abbreviated as 9, of SL or 9, of HL,
respectively) and their ranges and mean values-+s.D. are given.

Meristics. Pectoral fin ray counts are made on both sides and are shown by
mean-8.D. Pelvic fin ray counts are made on cleared and stained specimens.
Counts for the unpaired fins and vertebrae are taken from X-ray negative films. Def-
inition of “abdominal’ and “‘caudal” vertebrae followed that of MAKuUsHOK (1958:9),
i.e., those precede the insertion of the first anal proximal pterygiophore are abdominal.
The formula of caudal fin rays expresses dorsal procurrent rays+dorsal principal rays -
ventral principal rays--ventral procurrent rays, such as 5-+74-7-3, where these rays
are defined as: those rays that precede the dorsal principal rays, those attached to the
hypurals 3, 4, and 5, those attaching to hypurals 1 and 2, those preceding the ventral
principal rays, respectively. When heretofore reported counts exceed the observed
range from present material, then reported values are indicated in parentheses.

Cephalic sensory canal openings. Opening series recognized in this study are pre-
sented in Fig. 1. Since these openings are usually hidden with mucus, mucus must be
removed with care when we try to recognize the openings. Nasal series (na), pores
on the snout near the nostril. Interorbital series (ito), a single pore on the supra-
orbital commissure; this is indicated by an arrow in Fig. 1. Infraorbital series (ifo),
pores surrounding the lower half of the orbit. Anterior postorbital series (apo), pores
on the postorbital canal between the junction of the supraorbital, infraorbital and
postorbital canals and the junction of the supratemporal commissure and the post-
orbital canal, including its terminal pores. Posterior postorbital series (ppo), pores
on the postorbital canal posterior from the junction of the supratemporal commissure,
not including its junction. Occipital series (oc), pores on the supratemporal com-
missure which connects the posterior postorbital canals of both sides excluding its junc-
tion; exceptionally this series is expressed by the following formula: number of pore
on left side-pore on the dorsal midline-pore on right side, such as 1-1-1. Mandi-

Fig. 1. Semidiagrammatic drawing of cephalic sensory canal opening series in Apodichthys
sanctaerosae, NSMT-P 18535. apo, anterior postorbital series; ifo, infraorbital series; ito,
interorbital pore (represented by an arrow above eye); mn, mandibular series; na, nasal
series; oc, occipital series; pop, preopercle series; ppo, posterior postorbital series.
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bular series (mn), pores on the lower jaw beginning with the pore nearest to the sym-
physis and terminating with the pore just behind the posterior tip of the articular
bone. Preopercular series (pop), pores on the preopercle bone.

Synonymy. The synonymy cites only new names, not later identification.

Material examined. Material used in this study is presented in the section preced-
ing to the diagnosis of each species. It is arranged in the following fashion: catalogue
number, number of specimens in parentheses followed by SL in mm, and collection
locality. Dissected and/or cleared and stained specimens with asterisk.

Color pattern. The described color pattern is based on the preserved specimens,
otherwise noted.

Distribution. Geographical distribution of each species is derived from present
material and the acceptable literature which is shown with ecological data in p. 185.

Institutional abbreviations. BC: Department of Zoology, Univeristy of British
Columbia. BCPM: Marine Biology Division, British Columbia Provincial Museum.
FAKU: Department of Fisheries, Faculty of Agriculture, Kyoto University. FSKU':
School of Fishery Science, Kitasato University. HUMZ: Laboratory of Marine
Zoology, Faculty of Fisheries, Hokkaido University. MTUF: Museum, Tokyo
University of Fisheries. NMC: Division of Ichthyology, National Museum of Canada.
NSMT-P: Department of Zoology, National Science Museum, Tokyo. RMNH:
Rijksmuseum van Natuurlijke Historie, Leiden. YCM-P: Yokosuka City Museum.
ZUMT: Department of Zoology, University Museum, University of Tokyo.

Family Pholididae
Pholididae GiLL, 1893, Mem. Natn. Acad. Sci., 8, p. 136.

Type-genus. Pholis SCOPOLI by subsequent designation.

Diagnosis. Fishes of the superfamily Stichaeoidea with, 1) hemanephrapophyses
on abdominal vertebrae, 2) no pleural bone, 3) all dorsal and anal spines and rays
possesing their own pterygiophores (the posteriormost pterygiophores do not seem to
support two spines or rays), 4) branched caudal procurrent rays, 5) no lateral line canal
on body, 6) no fleshy flap or crest, 7) toothless palatines, 8) five branchiostegals, 9)
a pair of free median extrascapulars (tabulare supraoccipitale of MAKUSHOK).

Description. Diagnostic characters are not repeated. Body elongate and later-
ally compressed. Small scales on body (and head in Enedrias). Dorsal fin contains
pungent spines only, counting from 73 to 100 (except for Apodichthys sanctaerosae
which has a dwarf segmented ray in the posteriormost position). Anal fin contains
two spines (very rarely three) and 32 to 53 soft rays. Anteriormost dorsal proximal
pterygiophore embedded between the neural processes of the first and second verte-
brae. No predorsal bone. Pectoral rays 7 to 16. Pelvic fin minute. Pelvic rays I, 1
or absent. Caudal rays 5-9+46-7+46-7+3-7. All soft rays branched save for several
anterior procurrent rays. Vertebral column asymmetric. Vertebral number 80 to
105. Hemal process autogenous to the second pre-ural centrum (CP,) (fused in Ap.
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sanctaerosae). Stegural one paired. Epurals three. Parhypural and hypurals 1 and
2 fused to each other but not to CP,. Hypurals 3 and 4 separated from each other and
autogenous to CP,. Hypural 5 present or absent. Postcleithrum absent. Skull
relatively deep with a high and almost truncate (except for Ap. sanctaerosae) ethmo-
vomerine block. Frontals of both sides not fused to each other. Basisphenoid absent.
Parasphenoid meets frontal at the posterior border of the orbit. Several conical
teeth on vomer. Median extrascapulars (tabulare supraoccipitale of MAKUSHOK) and
lateral extrascapulars not fused to the skull. Parietal with a fused median extrascap-
ulars (tabulare parietale). BAUDELOT’s ligament to basioccipital. Hyoid apparatus
made of dorsal and ventral hypohyals, a ceratohyal, an epihyal, an interhyal, an
urohyal and five branchiostegals. The dorsal and ventral hypohyals interdigitated
to the ceratohyal. Ceratohyal and epihyal not distinctly interdigitated in each other.
Each of them with an exterior lateral flange. Just below these flanges, three branchio-
stegals to ceratohyal and two to epihyal. Branchial arches made of three basibran-
chials, three hypobranchials, four ceratobranchials, four epibranchials, three toothed
upper and a toothed lower pharyngobranchials. Gill membranes broadly jointed and
free from the isthmus.

Phylogenetic position of the Pholididae. MAKUsHOK (1958) classified the super-
family Stichaeoidea, all of whose members are included in the Zoarceoidae of GOSLINE
(1968) that is finely defined by several osteological features, into four families, i.e.,
Anarhichadidae, Pholididae, Ptilichthyidae, and Stichaeidae. Each of the former
three families has its own unique character which is not shared in the other. Thus
the three are considered monophyletic but their sister-group relationship can not be
deduced from the data given by MAKuUSHOK (1958). It may be postulated that in-
tensive investigation of the Stichaeidae will reveal its polyphyly and that its members
represent several plesiomorphic sisters of the highly specialized three other stichaeoid
families. Or sister-groups of the stichaeoids should be invoked in the other northern
blennioid lineages just as is the case of present classification of the perciform suborders
and beryciform fishes (cf. GREENwOOD et al., 1966; GOSLINE, 1968).

Key to Genera

la. Interorbital pore (ito) absent.
2a. Head without scales................ .. ... .. ... . . ... Pholis
2b. Head covered with small scales™ .............................. Enedrias
1b. ito present.
3a. Pelvic fin present. Abdominal vertebrae less than 46. First and second
anal spines equal in size.
4a. Infraorbital pores (ifo) 6. Principal caudal rays 7+7 or 746. ........
............................................... Allopholis gen. nov.
4b. ifo 5. Principal caudal rays 6-+6................. Rhodymenichthys

* Scales may not appear in young less than about 50 mm SL.
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3b. Pelvic fin absent. Abdominal vertebrae more than 49. First anal spine
thickerthan the:SeeoN s « s siw s w6 w05 645 005 wis 513 558 95 558 B 558 56 308 Apodichthys

Genus Pholis SCOPOLI

Pholis (GroNovius) ScopoLi, 1777, Introductio ad Historiam . . ., Tribus IX, p. 456 (type-species
Pholis maculis annulatis [= Blennius gunnellus] by monotypy (Gronovius, 1763, Zoophylacii
Gronoviani . ..)). For the authorship, see International Commission of Zoological Nomen-
clature (1925, Smithsonian Miscel. Coll., 73).

Muraenoides LACEPEDE, 1800, Hist. Nat. Poiss., 2, p. 324 (type-species M. sujef by monotypy).

Centronotus BLocH and SCHNEIDER, 1801, Syst. Ichth., p. 165 (type-species C. fasciatus by subsequent

designation).
Dactyleptus RAFINESQUE, 1815, Anal. de la Nature . . ., p. 82 (type-species not given).
Gunnellus FLEMING, 1828, Hist. Brit. Anim. . . ., p. 207 (type-species G. vulgaris).

Ophisomus SWAINSON, 1839, Nat. Hist. Monocard. Anim., p. 277 (type-species Blennius gunnellus by
original designation).

Asternopteryx RUPPELL, 1861, p. 288 (in GUNTHER, Cat. Brit. Mus., 3) (type-species A. gunnelliformis
by monotypy).

Urocentrus KNEr, 1868, Sitzungsb. K. Akad. Wiss. Wien, math. nat., 58, p. 342 (type-species U. pictus
by monotypy).

Type-species. Blennius gunnellus LINNAEUS.

Diagnosis. ito absent, ifo 6, head without scales, first and second anal spines
equal in size.

Description.  Pholis is the least specialized genus in the Pholididae and contains
four species. Although Pholis is not proved to be monophyletic (possibly paraphy-
letic in the sense of NELSON, 1971), I tentatively treat it as a valid taxonomic unit.
Body elongation is not so prominent for this family (P. gunnellus and P. ornata) or
more or less prominent (P. fasciata and P. picta). In relation to the elongation,
vertebrae (and dorsal and anal rays) increase in number from 81 to 101. Abdominal
vertebrae less than 46. Body elongation does not accompany the reduction of paired
fins except for some individual variation in P. fasciata (loss of pelvic fins; JENSEN, 1942).
Cephalic sensory canal opening formula is generally: na 2, ito 0, ifo 6, apo-ppo 33,
oc [-1-1, mn+-pop 4-5.

Key to Species of Pholis

la. Vertebrae less than 89. Head without faint vertical bar.
2a. Abdominal vertebrae 34 to 38. A series of 10 to 12 dark circles on dorsal
TNy BASE: 5. mumsmesmas s st oo onmnesess 5 ee e fem: ss Pholis gunnellus
2b. Abdominal vertebrae 38 to 41. A series of 12 to 14 U- or V-shaped dark
markings on dorsal finbase ................... ... ...... Pholis ornata
Ib. Vertebrae more than 89. A faint vertical bar just behind eye.
3a. Pectoral fin length 38 to 549, of HL. .................... Pholis fasciata
3b. Pectoral fin length 24 to 349, of HL. ...................... Pholis picta
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Fig. 2. Pholis gunnellus (LINNAEUS), NMC 73-68-1, 122.3 mm SL, collected from Kattegat
Strait, Denmark, Jun., 1965.

Pholis gunnellus (LINNAEUS) “Rock gunnel”
(Fig. 2)

Blennius gunnellus LINNAEUS, 1758, Syst. Nat., ed. 10, p. 259.

Ophidion imberbe LINNAEUS, 1758, Syst. Nat., ed. 10, p. 259.

Blennius enropoeus OLAFSEN, 1772, Reisendurch Island., p. 81.

Blennius muraenoides SUJEF, 1779, Act. Acad. Petropol., p. 195.

Muraenoides sujef LACEPEDE, 1800, Hist. Nat. Poiss., 2, p. 324.

Ophidium mucronatum MITCHILL, 1815, Fish. New York, p. 361.

Gunnellus vulgaris FLEMING, 1828, Hist. Brit. Anim., p. 207.

Gunnellus guttata Y ARREL, 1836, Hist. Brit. Fish., p. 269.

Gunnellus ingens STORER, 1857, Bost. J. nat. Hist., 6, p. 261.

Gunnellus macrocephalus GIRARD, 1857, p. 263 (in STORER, Bost. J. nat. Hist., 6).

Material examined. NMC 64-884 (1:110.7), Quebec, Canada. NMC 72-246 (1:
82.8), Nova Scotia, Canada. NMC 73-68 (2: 122.3 and 119.1), Denmark. NMC 75-
1895 (1: 31.7), Newfoundland I., Canada. NMC 73-337* (1: 110.5), Newfoundland I.

Diagnosis. Abdominal vertebrae less than 38, dorsal spines less than 80, a series
of 10 to 12 circles on dorsal fin base.

Description. D. (LXXII-LXXVI-LXXVII-(LXXXVI). A. 1I, (37)-40-42-
(48). Vertebrae 35-36—(38)448-50-(51)=83-85-(89). P,. (10)-11-13, 11.740.75. P..
I,1. C.5+6-7+6-8+42-4=20-22 (usually 547+7-+3). Measurements (%, of SL):
predorsal length 12.8-15.5, 13.341.1; pre-anus length 49.6-53.6, 51.34+1.6; body
depth 8.8-11.7, 10.7+1.1; head length 12.5-15.8, 13.6-+1.2. Measurements (9, of
HL): snout length 16.0-20.0, 18.6+1.5; eye diameter 19.2-24.0, 21.0-£1.9; upper jaw
length 28.8-31.2, 30.14-0.8; interorbital width 8.9-11.6, 9.9+ 1.1; pectoral fin length
42.9-50.9, 47.4+3.0; caudal fin length 52.0-59.1, 55.94-2.9. Cephalic sensory canal
openings show following variations: ifo 7 (2 of 12 instances), apo+ppo 35 (1 of 12),
443 (1 of 12), oc 1-1-2 (1 of 6), 2-1-1 (1 of 6).

Color pattern. An oblique dark bar across the eye. A series of equally spaced
10 to 12 dark circles on the dorsal fin base. Anterior circles clear while posterior
ones obscured. Fourteen to twenty dark bars on the anal fin.

Distribution. From English Channel, England, north to Murman in the eastern
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Atlantic (absent in the Baltic Sea). Iceland. Western Greenland north to about
70°N. From Massachusetts and the George Bank north to the eastern coast of
Labrador in the western Atlantic (Fig. 16). The infraspecific status requires further
investigation on the geographic variations among these several isolated populations.

Fig. 3. Pholis ornata (GIRARD), NSMT-P 18583-1, 78.2 mm SL, collected from Patricia Bay
(48°N, 123°W), British Columbia, Canada, May, 1978.

Pholis ornata (GIRARD) ““Saddleback gunnel”
[Japanese name: Aya-ginpo]
(Fig. 3)
Gunnellus ornatus GIRARD, 1854, Proc. Acad. nat. Sci., Phila., 7, p. 149.

Material examined. BCPM 971-55(8:100.0-134.1), Washington, U.S.A. NSMT-P
18524-18526 (3: 100.6-107.6), Washington. NSMT-P 18583* (3: 78.2-114.3), British
Columbia, Canada. NSMT-P 17302-17303 (2:87.5 and 89.3), Hokkaido, Japan.
NSMT-P 10065-10070*%-10075 (11: 36.0-93.6), Hokkaido.

Diagnosis. Dorsal spines less than 80, anal soft rays less than 38, a series of
U- or V-shaped markings on dorsal fin base.

Description. D. LXXIV-LXXX. A. II, 34-38. Vertebrae 38-41-+42-46—81-
86. P,. 11-13, 11.940.7. P,. I, 1. C. 5-6+6-8+6-7+2-4=20-24 (usually 67+
7+3). Measurements (9% of SL): predorsal length 11.6-15.8, 12,9-+1.1; pre-anus
length 47.9-68.2, 56.84+3.6; body depth 10.5-13.4, 11.8-+0.8; head length 11.5-15.6,
13.14+1.1. Measurements (% of HL): snout length 15.7-23.1, 18.9-+1.4; eye diam-
eter 17.7-24.6, 20.24-1.5; upper jaw length 25.5-33.0, 30.3-+2.2; interorbital width
7.9-14.4, 10.7-£1.5; pectoral fin length 28.6-52.4, 40.5-+5.6; caudal fin length 46.4—
70.1, 56.9-£5.6. Cephalic sensory canal openings show no variation.

Color pattern. Twelve to fourteen U- or V-shaped dark markings on the dorsal
fin base. Dusky bars in series along sides of body broadest at midside and disap-
pearing ventrally in the eastern Pacific form, while these bars are more or less obscured
in the western Pacific form. Several radiating dark bands around eye; a vertical one
below eye prominent.

Distribution. North California to British Columbia in the eastern Pacific.
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