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species B. reticulatus (C.&V.) (=B. affinis (Kolombatovic)) is more removed from
Lebetus in having a greater number of papillae especially in rows & and d, and a
somewhat higher scale count (more than 33), than B. jeffreysiz (Sanzo, 1911, pl. 9,
figs. 9, 10 ; De Buen, 19304). In Manx waters B. jeffreysii has an offshore distribution

(A)

Fic. 21. Sensory papillae and orifices of cephalic canals in Buenia jeffreysii, male, 31
mm. standard length. (a) Lateral, () dorsal views of head. Abbreviations as in Fig. 7.
Orifices of canals cross-hatched, with greek lettering as in Sanzo (1911).

like Lebetus and has even been taken from the same localities (see also Le Danois,
1910), but differences in precise habitat are perhaps reflected in the different body
form and coloration (Holt & Byrne, 1903, fig. 4).

Some of the characters of Lebetus may be interpreted as adaptations to a mode of life
involving intimate association with dead shells, nodules of calcareous algae, and
stones. The small size of the fish is obviously related to this type of habitat, and the
normal coloration may have cryptic value against a background of Lithothammion.
Te Winkel (x935) has discussed those anatomical features of the gobiid Mistichthys
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luzonensis which may be correlated with the extremely small size of this species at
maturity (standard length 10-0-110 mm.). Although Lebetus is diminutive, it is
appreciably larger than Mistichthys and the only obvious comparable modification
in this genus is the reduced size of the testis, to which may be related the form of the
urogenital papilla as considered above. A more detailed examination of the viscera
than was attempted in the present study would be needed to investigate this question.
Reduction in number of sensory papillae has already been mentioned, and may be
linked with small body size (Barlow, 19618). The significance of loss of the cephalic
canals is unknown ; these are also lacking in Lesueurigobius, which attains roo mm.
in L. friesii, but are present in smaller forms such as Odondebuenia, Buenia, etc.
Another feature of probable adaptive importance is the absence of the anterior
pelvic membrane, since this is also missing in Odondebuenia which appears to have a
similar habitat and which in addition exhibits almost complete separation of the pelvic
fins. While the exact affinities of Odondebuenia await investigation, it seems likely that
inview of the resemblances in arrangement of sensory papillae between this genus and
Gobius the condition of the pelvics is derived from an original gobiid disc structure in
response to environmental demands, and is not primitive as in the Eleotrids. The
advantages conferred by the alteration of the pelvic disc in Lebetus and Odondebuenia
are not obvious. The loss of the anterior membrane seems to have occurred inde-
pendantly in the evolution of the two genera as the exploitation of similar ecological
niches proceeded in two areas from different stocks.

It must be stressed that the above phylogenetic conclusions may at present be
regarded as tentative. Not only does the position of Odondebuenia remain doubtful,
but the alignment of Lebetus with Buenia may well be affected by future work on the
lateral line system of exotic gobies and faunistic exploration in little known areas,
which together could disclose closer resemblances and intermediate forms between

these and Lebetus.

SUMMARY

The teleostean genus Lebetus Winther 1877 (Percomorphi-Gobioidea) has been
studied from new Irish Sea material dredged off the south of the Isle of Man, and
from other examples, including types, in the collections of various British and Scandi-
navian museums. A redefinition of the genus includes the disposition of sensory
papillae ; there is a reduction in number of the latter, and cephalic canals and an
anterior membrane to the united pelvic fins are lacking. Two species were previously
recognized : orca Collett 1874 and scorpioides Collett 1874. Among the various
criteria—coloration, meristic characters, body proportions—used in the past to
distinguish these two species, it was found that only in coloration and development of
the dorsal fins could the present Lebetus material be divided into two groups, termed
orca and scorpioides. The former consisted entirely of males, nearly all maturing or
mature, the latter of females and immature males. The conclusion is reached that
there is only one valid species, by page priority Lebetus orca. A detailed account of
the external anatomy and osteology of this species is provided.

In distribution L. orca is restricted to the European Atlantic boreal region, and a
full list of records is provided in an appendix. The species is known chiefly from
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coarse grounds, and has a wide bathymetric range from about 2 to 375 m. Investiga-
tion of gut contents, using a points system of assessment, shows that L. orca is
exclusively predatory, feeding on small demersal animals which largely comprise
crustacea and polychaetes. A number of endoparasites are listed. The male repro-
ductive organs are peculiar in the relatively small size of the testis and the long free
sperm duct ; ““ seminal vesicles ” are present. Sexual differences exist in the form
of the urogenital papilla, which in mature males has an unusual terminal circlet of
vascularized papillae. In Manx waters, the breeding season probably commences in
March and may extend to August. 140 to 270 ripening oocytes have been counted in
mature females. Sexual dimorphism is found in coloration, and size of dorsal and
anal fins. Examination of scales indicates that duration of life may be at least two
years, with sexual maturation at one or two years. Maximum total length recorded
is 39-0 mm. Investigation of life history and growth in the Manx specimens was
complicated by the high selectivity of the sampling gear employed.

In a discussion of the systematic position of Lebetus, it is shown that the skeleton is
typically gobiid, and the arrangement of sensory papillae together with other features
suggest that the nearest relative of this genus among the European gobies is Buenia
jeffreysii (Glinther). Previous grouping of Lebetus with two Mediterranean genera
lacking an anterior pelvic membrane (Odondebuenia De Buen and Cabotichthys
Whitley) is criticized. The validity of Cabotichthys is doubted, and the suggestion is
made that loss of the anterior membrane in Lebetus and Odondebuenia occurred
independently during their evolution and occupation of a similar habitat in different
areas.
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APPENDIX
Distribution of Lebetus orca

A list of published and unpublished records known to the author is given below. A complete
sequence of information is as follows : locality, number of specimens, sex, museum number,
standard length -+ caudal fin length or total length in millimetres (mm.), depth of water in
metres (m.), nature of ground, date of capture, and authority in the case of published records.
When a number of records from the same locality or area are given in the one publication, these
are separated by semicolons and the authority placed at the end. Abbreviations employed are :
c., coarse ground ; cl., clay ; d., damaged; gr., gravel; h., hard ground ; Lith., Lithothamnion ;
m., mud ; midw., midwater ; Mod., Modiolus ; n.d., no date; s.,sand ; sh., shells; st., stones ;

surf., surface ; t.l, totallength; w., weed.

IceLanp: Off S. and W. coasts, Eystra Horn to Breidifjérdur, ‘‘ pelagic fry ... rather rarely
(Taning, 1940 ; Saemundsson, 1949).

FaeroES : Off N. coast, and Faero Bank, postlarvae (Taning, 1940).

RockaLL : On and near Rockall Bank, 1908 (Téning, 1940).

Norway
Hemnefjord (Trondelag) : one & (ZMO J4o001), 23:0 + d.mm., July 1882 (Collett, 1885).
Sendfjord (Sogn og Fjordane) : Batalden, one ?@ (ZMO J4000), t.I. 22-0 mm., 375 m., summer

1875 (Lilljeborg, 1884 ; Collett, 1902).
Fedjefjord (Hordaland) : Herdla, two 38 (ZMB 4174, 4175), 2425 + d. and 26:0 4 7-25 mm.,

n.d. and 20 Aug. 1918.

Serfjord (Hordaland) : Between Bruvik and Stamnes, one & (ZMB 5294), 240 + 625 mm.,
20-30 m., gr.s., 11 July 1953.

Hordaland : Bergen area, one, t.I. 29-0 mm. (Lilljeborg, 1884 ; Collett, 1902). Solsvig, one
& (ZMB 771), t.L. 31-0 mm., 56 m., sh.s., July 1899 (Collett, 1902). Herlovaer, one Q (ZMB

536), t.1. 280 mm., 37 m., sh.s., July 1898 (Grieg, 1899 ; Collett, 1902).
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Hardangerfjord : Espevaer, one & (ZMO J3999), 26:0 + 6-0 mm., 145-180 m., c.s., July
1873 ; Lyngholmen, one @ (ZMO J4021), 30-0 + 7-0 mm., 110 m., August 1873 (Collett, 1874,
1875a). Nordre Bratholmen (Hjelvefjord), one &, 235 + 7-0 mm., 50-100 m., sh.s.,, 30 Mar.
1903 ; Bognestremmen, one @ (ZMB 1966), 26:5 + 60 mm., 20—40 m., gr.s., 26 Apr. 1903 ;
Guldholmen (Solsvik), one @ (ZMB 2009), 28-0 + 6-0 mm., 30-60 m., 25 Sept., 1903 ; Djupevik,
one & (ZMB 1893), 23-0 + 6-0 mm., 40-80 m., sh.gr.s., and one ?9, 27'5 4+ 5:0 mm., 20-60 m.,
sh.gr., 2 July 1909 ; Straumastein (Jondal), one 3 (ZMB 1887), 18'5 4 4-0 mm., 100-200 m.,
sh.s., 15 June 1909 (Greig, 1913).

Stavangerfjord : Hvitingse, one @ (ZMO J4020), t.l. 28-0 mm., 37 m., July 1872 (Collett,
1874, 1875a).

Rogaland : Egersund, one & (ZMO J4023), 24'0 4 6:0 mm., 55 m., s., 12 Aug. 1880 (Ccllett,
1885).

SWEDEN

Kosterfjord (Goteborg) : May 1895 (Duncker, 1928). Sneholm, one, t.l. 35 mm., 100 m., st.;
Sacken, one, t.1. 39 mm., 8o m., coldwater coral reef (Loénnberg & Gustafson, 1935).

Gullmaifjord (Goéteborg och Bohus) : August 1926 (Duncker, 1928). Flatholmen, two, 15-20
m., red algae (Lonnberg & Gustafson, 1935).

DENMARK

Kattegat : Anholt Light NW. by WiN., two, 45 m., 18 Apr. 1902 (Otterstrem, 1912). Anholt,
one, t. 1. 16 mm., May 1902 (Petersen, 1919). SW. Anholt Harbour (56° 37’ N., 11° 22’ E.),
fifty-four, upper and midw. in 18 m., 14 Apr. 1925 ; S. Anholt (56° 30-5" N., 11° 35" E.), sixteen,
upper and midw. in 31 m., 14 Apr. 1925; E. Store Middelgrund (56° 33'5" N., 12° 13" E.), one,
midw. in 48 m., 8 Apr. 1925; 56° 15" N.,, 11° 53’ E., nine, 13.0-17-0 mm., upper and
midw. in 25-26 m., m.s., 20/2I Apr. 1925 (Johansen, 1925). Hessels, about twenty young,
August 1918 (Petersen, 1919). Yderflakket (between Sjaellands Odde and Hjelmen), one &
(ZMC 91), 144 + 4-0omm., 1T m., st.gr.w., 18 Aug. 1876 (Winther, 1877). Sjaellands Odde, one &
(ZMO 89), 14'5 + 4'5 mm., 22 May 1913.

Great Belt : “ fairly often single or a few young specimens ”’, ¢. 18-20 m. (Petersen, 1919).
Torresg (N. of Fiinen), June 1912 ; Oddens Havn, May 1913 (Duncker, 1928). SE. Romsg
(55° 30’ N., 10° 52’ E.), five, midw. in 30 m., 16 Apr. 1925 (Johansen, 1925). Kerteminde, one,
t.l. 15-0 mm., 4 m., 19 May 1904 ; Nyborg, “small young ”’, Aug. 1917 ; E. Palegrund, two,
t.1.: 3.5 and 4.5 mm., 6 Aug. 1917; E. Vresen’s buoy, one, t. 1: 5.5 mm., 24 m., 19 Sept.
1917 (Petersen, 1919).

Fehmern Belt: SE. Staberhuk (54° 22’ N., 11° 23" E.), one, midw. in 23 m., 17 Apr. 1925
(Johansen, 1925).

BritisH ISLES

Northumbeiland : Off Alnmouth (55° 24’ N., 1° 31:5” W.), larvae, 8 Sept. 1925 (Ehrenbaum
et al. (1929) attribute this record to Schnakenbeck (1928) but a search through this paper has
failed to reveal it).

Clyde Sea Area : Kilbrennan Sound, one @ (BMNH 9o.10.20.9-10), t.l. 37-5 mm., 22 Mar.
1888 (Giinther (1888) as & Gobius jeffreysii ; Collett, 1896). Between Scalpsie Bay and Cock of
Arran (55° 44’ N., 5° 11’ N.), one &, 26-0 4 8-0 mm., 135-160 m., m.; Largs Channel (55° 45" N.,
4° 54" W.), one @, 290 ++ 7-0 mm., 35 m., h.; Firth of Clyde (55° 41" N., 5° W.), one &, 270 + 70
mm., 93 m., m. (Patience, 1906). E. Cumbrae, off Cock of Arran, in over 146 m. (Elmhirst,
1926).

Ireland : Inislyre Harbour, Clare Island (Mayo), one, 9 m., sh.st., May 1909 (Farran, 1912).
Ballynakill Harbour (Galway), several, including two @&, 12-0 + d. and 16-0 ++ 4-0 mm., and
two 99, 105 + d. and 170 + 50 mm. (BMNH 1903.4.14.4-7), 2—5'5 m., sh.st.Lith.; 30 mi
WNW. Cleggan Head (Galway), one, ?9, 135 m. (Holt & Byrne, 1903).

- Irish Sea: Up to 2 mi off Bradda Head (Isle of Man), eight, t.1. 3-5-8-0 mm., at 4:5-7-2 m.,
18 May-19 July 1939 (Bal, 19404). 2} mi WSW. Chicken Rock (Isle of Man), one, 37 m., sh.,
29 May 1947 ; 1% miSW. by W. Chicken, one, 37 m., sh.gr.m., 5 Aug. 1947 ; 2 mi. WSW. Chicken,
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one, 37 m., sh., 11 Sept. 1947; 3% mi WNW. Chicken, four, 49 m., sh.s., 6 Aug. 1048 ;
3mi SW. by S. Chicken, two, 42 m., sh., 21 Sept. 1948 ; 3 mi W. 5° N. Chicken, one, 51 m., sh.st.,
21 Sept. 1948 ; 4% mi ESE. by 5° E. Langness (Isle of Man), one, 35 m., st.Mod., 24 Sept. 1948 ;
6} mi ESE. by 5° E. Langness, one, 42 m., sh.st.gr., 25 Sept. 1948 ; 3 mi ESE. Douglas Head
(Isle of Man), three, including @ 18-0 + 5-75 mm., 29 m., sh.Lith., 22 Nov. 1948 ; 1} mi WSW.
Chicken, one & (PEM), 26:5 - 6:5 mm., 44 m., m.s., 10 May 1949 ; 4 mi SW. Chicken, one Q
(PEM), 28-0 4 6-2 mm., 40 m., sh.st. (Jones, 1949, 1950, 1951). Five mi E. Douglas Head, one &,
23'5 + 6-5 mm. and one @, 235 + 5'5 mm., 33 m., sh.Lith.,, 22 Sept. 1948 ; } mi NE. Calf
Stack (Isle of Man), one &, 26:0 -~ 6-8 mm., sh.st., 7 May 1957 ; -1 mi N. Calf Island, eleven
348, 20'5 + 5'5 to 26:75 + 7-25 mm., and nine 22, 2375 + 6-25 to 28-0 + 6:5 mm., 18-35 m.,
sh.st.Lith., 25 Mar. 1958 to 31 Oct. 1960 ; 14 mi N. by E. Calf, one @, 250 + 6:0 mm., sh.m.,
4 Apr. 1960 ; 4 miS. Spanish Head (Isle of Man), one @, 28-0 + 7-0 mm., 53 m., Mod., 11 Mar.
1958 ; Off Aldrick Bay (Isle of Man), two 2%, 23-5 + 5°5 and 2575 4 6-5 mm., 20 Oct. 1958 and
5 Nov 1959 ; 4+ mi W. Bradda Head, two 3&, 23-25 + 65 and 30-0 -+ 75 mm., one @ 23-0 -
6-0 mm., 25 Nov. 1958, and two @9, 17:0 + 4-75 and 245 - 6'5 mm., 14 Apr. 1959, 27 m.,
sh.st.m.s.w.; 24 miS. Perwick Bay (Isle of Man), four 38 (including BMNH 1961.10.17.1, 3),
230 + 6-2 to 28-0 + 6:3 mm., one @ (BMNH 1961.10.17.2), 29:0 + 7-0 mm., 10 Feb. 1959, and
two 3&, 17:0 + 45 and 200 4 5-0 mm., 16 Nov. 1959, 35 m., sh.st.gr.Lizh.; } mi W. Port Erin
Breakwater (Isle of Man), one &, 1575 + 4-4 mm., 9-27 m., st.gr.w., 28 Sept. 1959 ; W. Calf
Sound, one &, 23-0 + 5-75 mm., sh.st.m.s., 29 Sept. 1959 ; Aldrick Bay, one @, 145 + 40
mm., 18 m., sh.gr., 2 Oct. 1959 ; 2% mi W. Calf Sound, one @, 26:75 -+ 6-75 mm., sh.st.gr.,
16 Oct. 1959; 4 mi N. Aldrick Rock, one &, 2425 -+ 5-75 mm., sh.am.s.w., 9 Dec. 1959 ;
4 mi SW. Chicken, one @ (BMNH 1961.10.17.4), 2825 + d. mm., 51-58 m., sh.gr., 1o Feb.
1960 ; 6% mi W. Sound, one &, 22:0 -+ 6-0 mm., and two 2@, 25-25 + d. and d. mm., 49-64 m.,
sh.gr.m.s., 3 May 1960 ; 5 mi W. Sound, one &, 245 -~ 675 mm., 55 m., 8/14 June 1960 ; 9}
mi W. Port Erin, one &, 23:5 -+ 6-0 mm., 60-65 m., sh.m.s., 8 July 1960 ; 13 mi N. Chicken, one
&, 26-0 -+~ 6:0 mm., 42 m., sh. and abundant Flustra, 3 Feb. 1961 ; 3 mi WSW. Chicken, one &
(BMNH 1961.10.17.5), 25'0 4 6-5 mm., 42 m., sh., 1o May 1961 ; also from Manx area, exact
localities unrecorded, three 3&, 16:0 + 4°5 to 26-5 -+ 7-0 mm., and three 29, 22-0 + 5-0 to 285
--7-25 mm.

Western English Channel : 6 mi W. Rame Head (Cornwall), one, t.l. 11-0 mm., midw. in 48 m.,
24 Oct. 1913 (Clark, 1914). Rame Penlee, one, 6:5 mm., 13 m., 3 July 1919 ; 54 mi WSW. Rame,
one, 50 mm., 38 m., 21 July 1919 ; 4% mi S. by W. Rame, two, 4-0 and 7:0 mm., 31 July 1919 ;
34 mi NE. by E. Eddystone, one, 6-0 mm., midw. in 55 mm., 5 Aug. 1919 ; 33 miS. 14 W. Rame,
two, 5-0 and 6-0 mm., 4I m., 5 Aug. 1919 ; 4 mi S. 17 W. Rame, one, 7-0 mm., midw. in 41 m.,
8 Aug. 1919 ; 3 mi E. Eddystone, two, 6-0 and 7-0 mm., 37 m., 8 Aug. 1919 ; 5 mi SW. by W.
Rame, one, 5:0 mm., 50 m., 11 Aug. 1919 ; 20 mi S.W. 5 W. Eddystone, eleven, 5-0 to 12:0 mm.,
surf. and midw. in 75 m., 9 Sept. 1919 (Clark, 1920). Off Plymouth Sound (50° 17" to 18" 30” N.,
4° 10" to 117 W.), three at 3-8-18-1 m., 13/27 June 1924 ; 10 mi SW. Eddystone, eight, 17 June
1924, and two, 15 July 1926, at 12:4—-57-8 m.; 5 mi N. Eddystone, eighteen, at surf. to 52 m.,
25 June 1924/30 June 1926 ; c¢. 2§ mi N. Eddystone, six, at 14-30 m., 17/19 June 1925 ; 2 to 3
mi E. Eddystone, one hundred and thirty, at 3-3-43'1 m.,, 1 July 1925/22 Sept. 1926 ; other
postlarvae recorded May/Oct. and Dec. 1927 ; July/Oct. 1929 ; June/Oct. 1930/34 ; May, Sept.
and Oct. 1935; June, July and Oct. 1938 ; Aug. 1939 (Russell, 1926a, b, 19304, b, 1935, 1936,
1939, 1940). 200 to 300 yds. (4 to 6 cables) NNW. Eddystone, occasional, sh.gr. (Marine Biological
Association, 1957 ; ground described by Smith, 1932). Falmouth Harbour (Cornwall), one ¢,
tl 21-0. mm., 33 m.,, sh., 13 July 1897 (Holt & Byrne, 1898). 34 to 47 mi S. 17° to 27° W,
Eddystone, one, t.l. 33-0 mm., 90-97 m.; 46-4 mi S. 25 W. Eddystone, one, t.l. 310 mm., o1
m., sh.st.gr.s. (Crawshay, 1912).

FrRANCE

Western Channel : estuaries of Morlaix and Penzé, near Roscoff (Finisterre), fifteen, 1o-0 -
30 to 175 + 4'5 mm., 5-8 m., “maerl”’ (Le Danois, 1910, 1913). Baie de Morlaix, Roscoff,
“rare”’, 4~15 m., sh.maerl (Cantacuzene, 1956). Off NW. Finisterre (48° 40" N, 5° 4 W., and
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48° 43" N, 4° 45" W.), one, t.l. 77o0mm., in 113 m., s., 7 May 1906, and two, t.1. 110 and 12-0 mm.,
in over 100 m., st., 19 Sept. 1910, respectively (Fage, 1918 ; Schmidt, 1912).

Bay of Biscay : Sables d’Olonne (46° 27" N., 6° 30" W.), two, t.l. 24-0 mm., 166 m., m.s., 20
July 1886 (Collett, 1896).

DousTtruL RECORDS

Fage (1918) regarded larval fishes from the Straits of Gibralter (Atlantic) as possibly referable
to Gobius scovpioides, at the following stations : 35° 45" N., 5° 50 W, sh.st., in 58 m., 21 Feb.
1909 ; 35° 50’ N, 6° 3 W,, st., in 490 m., 21 Feb. 1909 ; 35° 57" N,, 6° o’ W,, m,, in 275 m.,

23 June 1910 ; 35° 51" N, 5° 58’ W,, clay, in 343—720 m., 8 Sept. 1910. Station details are from
Schmidt (1912).



Bull. B.M. (N.H.) Zool. 10, 3 PLATE I

PLATE -1

Male L. orca (BMNH 1961.10.17.5) with extended first dorsal fin. From colour-transparency
by Mr. D. J. Slinn. Scale 5 mm.





