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I N  stl l~lyi~ig fish collectioils made by and for the senior ~vri ter  
in Alaslia clul.iiig 1939, ancl specinlens in the United States 
Natio~lal Museum, we have identified certain species of marine 
fishes which do not appear to have been previously recorded 
Iron1 the Territory. One species, Artediz~s  delacyi, is described 
as new. The others have been lrnown either from inore south- 
erly waters on the North A~nerican coast, or from the Com- 
rnancler Islancls off tlie coast of I<amtchatka. The slxpposedly 
Asiatic genus Crossios is shown to occur in Alaska, and its 
status is discnssed at some length. Sebastodes swzfti is re- 
corded for the second time anti indicated as probably distinct 
from Scbastodes azcrora. The range of Xebastodes rnaliger is 
extended to Priiice William Sound. Correct fin-ray counts 
are given for the three species of Botlzrocara which occur in 
Alaslra. 

Tl-rc burbot of interior Alaslra and adjacent fresh waters in 
North Ainerica and Siberia is nanled as a new subspecies, Lota 
lo fa  leptzcl-a. 

Sebastodes swif t i  Evernlann and Goldsborongh 

S~,Da.slodcs sw~flz.-Evcrinailn and Goldsborough, 1907: 285-86, Fig. 36 
(original deseril)tion; Yes Bay and I<nsnan Bay, Alaska). 

Cttr:~tor of Fislies, United Statcs National Museum. 
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One half-grow11 fish, the third specimen referable to this 
species, was talren by the senior author by shrimp trawl in 
Fredericlr Sound, between Frederick Point and Coney Island, 
Alaslra, on Septenlbcr 1, 1939, at  a depth of 45 to 80 fathoms. 
Since this speciinen corresponds rather well with the descrip- 
tions of Sebnstoclcs azrro~u, it mTas compared with the types of 
S. nzcro?.a and 8. swtfti, and with data from a large specimen of 
8. aurora esa~lli~ied at Stanford University. The following 
cranial spines are present on all 5 specinieils : nasal, preocular, 
supraocular, postocular, tympanic, parietal, coronal, and 
nuchal. The peritoneui~i is always blaclrisli or duslry, the 
n~andible is scaly, tlie interorbital space is flattish with con- 
cavities between the ridges, a11d the lower jaw does not enter 
the profile. OtheT featnres are presented in Table I. The 
data in this table indicate that ScOastodes swift i  has 18 or 19 
pectoral fin rays (8 01. 9 of which are m~branched), instead of 
17 or 18 (6 or 7 unbranched) as in 8. aurora. The nunlber of 
gill-ralcers (counting the one a t  the angle as on the lower limb) 
are 9 01- 10 I 21 in swifti, instead of 6 to 8 -t 16 to 19 in aurora. 
There are 7 soft anal rays instead of 6. Although the series 
of specimens is small, the characters seem sufficiently distinc- 
tive to warrant the continiled recognition of S. swift< as a 
species distinct from S. aurora. 

In  life the specimen fro111 Frederick Sound was a rather 
clear retl over the body and fins. The dark nlarlcings were 
bro~vn on the body and black on tlie side of the face. 

Rcbastodes nzaliger (Jordan and Gilbert) 
r i  1 he range of this roclrfish (see I-Inbbs and Sch~xltz, 1933 : 29) 

is extendecl to the Prince Willia~n Solxnd region, on the basis 
of a half-grown specinien talren by Walter J. Eyerdam in a 
I.lerring net, during the summer of 1940, in the vicinity of 
Tl~umb Bay, Alaslia. I t  deviates froin descriptions of the 
species and of the subgenus Plej-opod~rs to which gqzaliger is 
referred, in having enlbcddecl scales on the posterior and outer 
parts of the mandible. Some specinlens from Puget Sound, 
however, are also scaled in this region. 



TABLE I 

Specimen" 

C o u s ~ s  AND ~ ~ ~ . ~ . S U R E ~ I E N T S  FOR Sebastodes UllTOTa -4XD S .  A'wifti 

U.S.N.M. No. 48239 

Sebastodes swifti Species Sebastodes aurora 

U.S.N.M. 
No. 57821 

I 

Measurements in thousandths of I 1 1 1 

U.M.M.Z. 
No. 126297 

standard length 
Greatest depth of body . . . .  

. . . . . . . . . .  Length of head 
Diameter of eve . . . . . . . . . .  

105  
1 

1 3 3  (5th and 6th) 1 162  
2 

134  Standard length in nlm. 1 260 

Width of inteiorbital space 
Length of upper jaw 

I 1 7 1  147 

. - -- - - - - - - ....... - .. - . - . - 

* The data  are as follolvs: 
S.U. (Stanford University) No. 3890: 'Ltl lbatross" Station 2891, 34O 25' 00" N. Lat., 120° 42' 00" W. Long. 
U.S.N.M. (United States National IvIuseum) No. 48239: "Albatrc~ss" Station 2948, 33" 55' 30" N. Lnt., 119> 41' 30" JV. Long. (types 

64 
187 

Gill-raker formula . . . . . .  7 ill 
Scale formula .......................................... I ?-68 8-14 
Pores in lateral line ................................... I 3 5 
Pectoral fin 17-1 7 
Cnbranched 1 7-6 
Anal soft r a  6 
Dorsal rags 1 X I I I ,  1 3  

of S.  aurora). 
U.S.N.11. (United States h-ational 3Iuseum) No.  57821: " A l b a t ~ o s s ' ~  Station 4234, Yes Bay, Behm Canal, Alaska (holotype of 8. 

s w t f t z ) .  

Least depth of caudal peduncle 
Longest gill-raker 
Longest (101 sal spine (3rd) 
Length of second anal spine 154 
Least preo~bi ta l  distance 1 

68 
1 9 1  

u.M.M.z. (University of Michigan Museum of Zoology) No. 126297: Frederick Sound, between Frederick Point and Coney Island. 

6 t 1 9  
I 

8 t 20 
7-78-16 ?-?-I6 

34 3 3 
18-18 17-1 7 

7-7 7-7 
G 6 

99 
4 7 

152 (4th and 5th) 
175  

2 

102 
6 1 

163 (4th and 5 th)  
197  

2 

1 0  t 2 1  
7 or 8-76-13 or 1 4  

3 2 
19-18 

9-8 
7 

9 t 21  
6-77-14 

3 2 
19-1 9 

8-9 
7 

XI I I ,  1 4  X I I I ,  13 X I I I ,  1 3  , XII I ,  1 3  
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Artedius delacyi, 11eu7 species 

This new cottid, Sronl Icodialc Island, Alaslca, is very closely 
related to Artediz~s lalct,alis, which has been reported as rang- 
ilig from Point Conception, California, to southern British 
Columbia (Hubbs, 1926a: 7 ;  Schultz and Delacy, 1936 : 127). 
We are able to extend the range of A. lateralis to the northern 
end of the Queen Charlotte Islands, where 3 large specimens 
(1J.S.N.M. Nos. 103544-45) were collected by Allan C. DeLacy 
and Wilbert M. Chapinan, on December 12, 1934, a t  Cox 
Island, which is localecl in the eastern elid of Par ry  Passage 
between Langara Island and Graham Island. It hardly seems 
probable, however, that the two species will be f o~u id  to overlap 
in their distribution. Jordan and Gilbert's (1899: 456) rec- 
ord of A r t e d ~ ~ i s  lateralis fro111 Unalaska now proves to have 
been basecl oil speciilleils of' A.stro1ytes fenestralzs, as showii by 
a re-examillation of their specimen (1J.S.N.M. No. 23934) as 
well as other exanlples from the sailie region. The false record 
of A~.ted~zcs la te~al is  from Bering Island has been treated else- 
11 here (IIubbs 1926a : 7) .  

The outstanding appareat distinction of the new species, as 
colnpared with Artedizcs lateralis, lies i11 the thiclter lips and 
tlie less depressed and niore declivous, rnore roluldetl, and 
blnnter muzzle. The width of the upper lip, measnred sagit- 
tally, and the least width of both lips below the sltborbital 
margii~, are each as great or almost as great as the least snb- 
orbital width, instead of being 0.6 to 0.8 as wide (as in adults 
of A. lateral~s).  The head averages shorter, measnring 2.75 to 
2.85 rather than 2.5 to 2.8, usually 2.6 or 2.7 times in  the stand- 
arc1 length. 

Arteditu delacyi has none of the distinctive features mllicll 
led to tlie generic separation of Parartediz~s hank~?zson~, All- 
artedizcs corallinzcs, and other species (IIubbs, 1926cc). 

The holotype, a mature male 79 mm. in  standard length (99 
mm. total length), mas collected in  a tide pool in Uyak Bay, 
IZodialr Island, Alaska, by Allan C. DeLacy, on September 26, 
1939, with 2 paratypes, a mature inale and a inature female, 
l.espectively 85 ancl 90 mm. long (total lengths, 106 and 
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112 nlm.). Thc types are clepositcd ill the University of 
Michigan Musearn of Zoology and the TJnited States National 
Museum, as follows: holotype, U.M.M.Z. No. 126490; male 
paratype, U.S.N.M. No. 117494; feinale paratype, U.M.M.Z. 
No. 126491. 

The body is rather robust anteriorly, with a dorsal contonr 
which slopes i11 a weak curve from the origin of the dorsal fin 
forward to the tip of the muzzle and baclnvard to the slender 
caudal peduncle. Greatest depth of body, 4.2 (4.7, 4.9) ;' 
least depth of ealtdal pednncle, 5.1 (5.0, 5.0) in head to end of 
opercular membrane a i d  1.7 (2.0, 1.8) in length of peduncle. 
Lenglh of head, 2.75 (2.85, 2.8). Thr depth of the head is 
about two-thirds the wiclth of the head, which is approximately 
one-fourth greater than the depth of the body. The angle of 
the ~~inzzle in side view is 56" to 59". Length of snout in 
head, 3.4 (3.5, 3.8) ; length of orbit, 4.7 (5.0, 4.7) ; length of 
npper jaw, 1.85 (2.0, 2.1) ; distance from orbit to tip of pre- 
opercular spine, 2.75 (2.8, 2.85) ; froin orbit to upper angle of 
gill opening, 2.5 (2.3, 2.3). Least suborbital width ill orbit, 
1.95 (2.0, 1.9) ; least fleshy interorbital width, 2.0 (2.0, 1.8) ; 
least bony interorbital width, 3.0 (2.8, 2.9). The fleshy inter- 
orbital is almost flat, with a slight mecliaii crease but without 
definitely elevated rims. 

The rather short preopcrcular spine is bifid and coverecl with 
sliin, as in Artecliz~s laleralzs; below this is a blniit, completely 
embedded tubercle. The nasal spines are short and covered 
with skin, and each bears a slender cirrus (either a cirrus or a 
fringed flap in Artedizts lateralis). The teeth are in villifor~n 
bands on the jaws, vomer, and palatines, and are of uniform 
sizc; r1011e is canine-like. The anterior nostril opens as a 
short tube with a postel-ior cirrns; the posterior ilostril is in a 
simple tube half as high as the pupil. There are 2 or 3 cirri 
near the npper posterior angle of the premaxillary. A small 
cirrns is present or absent on the orbit. The snpraorbital 
cirrus is simple or fringed. Thr few cirri on tlle top of the 

1 Thc mcnsureinents of tlre 3 types a le  listccl in tlie follo~ving order: 
lrolotyl~c (male paratypc, female palatypc) . 
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l~eaci are irregularly arranged in 3 trallsverse and in 2 
longitudinal series, with a very few cirri near the midline, 
inchrcling one just in front of the first dorsal spine. There 
arc 3 or 4 cirri along the preopercular margin, and 1 near the 
tip of the bony opercle. On tlie upper and lateral surfaces 
of the hcacl thcre are nnnzerous pores. 

The lateral line pores llunzber 34 or 35, plus 2 on the caudal 
fin. Tlie first 16 or 17 pores bear 1 to 3 cirri, of ~vhich those 
on tlic light areas before and behind the scco~icl nlain dark 
crossbar, ailcl soinetinles tliose in the light area behind the 
first bar, are enlargcd aiid flaplilre; an isolatecl cirrus rnay 
occur on one or more of the liglit areas on the posterior part 
of the body and a flap is either present or absent 011 the light 
spot a t  tlie caatlal base. The lateral line plates are embedded 
anteriorly niid inedially ant1 obsolescent posteriorly; a few of 
the least co i~c~aled  plates bear 1 or 2 ininnte spincs, but none 
could be described as denticnlatp. 

The head is ~vholly scaleless. The dorsal bailcl of serrate 
scales extends froin above the first pore in the lateral line to 
tlie base of the last soft dorsal ray, thns not nearly to the end 
01 the last clorsal membrane. The lo~verinost scales in each 
row tend to coalesce basally. There are 26 (27, 30) scale roms, 
and a iiiaxinium of 9 or 10 scales i11 a row. 

Fin rays : dorsal, V I I I  (1X, TX)-16 (16, 15) ; anal, 12; 
pectoral, 14-15 (15-14, 15-15) ; pelvic, 1, 3. Tile doi-s;~l fins 
are barely connected a t  the base. The spinoas dorsal is cspe- 
cially high in the holotype, bnt in all 3 specimens the first 2 
spines are notict~nbly shorter tliaii are the third to the sixth, 
wllicli are of subeqaal height. Only the female, however, 
agrees closely with Artediscs latcrczlis (Hubbs, 1926 : 6) in 
having the first 2 spines subequal ailcl about 0.7 as hifill as 
those ~vhicli Sollow. The height of each spine in percentage of 
the height of the highest one is as follows: I ,  78 (75, 64) ; IT, 
86 (82, 69) ; 111, 99 (97, 100) ; IV, 100 (98, 93) ; V, 96 (100, 
98) ; VI, 96 (98, 93) ; VIT, 84 (97, 90) ; VIII ,  58 (79, 82) ; 
I X  - (57, 53). Measuuemt~nts into the head of the loagest 
ray in each fin: first dorsal, 2.5 (2.8, 3.1) ; secoild dorsal, 2.1 
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(2.0, 2.0) ; ailal, 2.4 (2.5, 2 3 )  ; pectoral, 1.25 (1.3, 1.3) ; pelvic, 
2.5 (2.9, 2.5). The pectoral fin extends to above the base of 
the foilrth (or third) anal ray. The pelvic reactles two-thirds 
(or little ~uo re  tllall half) the clistailce to tlle origin of the 

anal fin. 
111 coloration this species agrees closely with Artedizu later- 

ulrs and its closest relatives. I n  the holotype, however, the 
pattern is considerably obsclrred by the general dar l i e~~jng  of 
the wllole body (no doubt a feature of the nuptial male). The 
top of' the head is blaclrish, and the bars and light blotches of 
the back do not contrast sharply. The darliened color of the 
lower sides of the urosoilze extends nearly to the anal fin, 
instead of leaving a wide transhlcent band, and the ventral 
light spots tend to be small and complete, mther than being 
nlarkedly enlarged and cut off into scniicircles, as m the female 
type. The belly is dnsliy instead of clear, ancl the groulid 
color oC the, lo~ver side of the head is sooty blacliisb, instead of 
l)uvplisll gray. Tlie anal is sooty blacli, with little trace of the 
dark ant1 light checlrering 011 the rays. The caudal and pec- 
toral fills are also clarlcenetl a11d slro~v olily a trace of the llgllt 
spots on the cluslzy rays. The pelvic 1s blaclilsh rather than 
wliitish. Instead of being light with dnslry uermiculations, 
the dorsals are sooty, with light spots arranged in  rows ~vhich 
clo not reach the upper margin of the fins. Between the first 2 
s ~ i n e s  is a conspicuous transparent area, separatccl by a con- 
cave edge froin the blaclr upper par t  of this niembraiie (the 
felnalc sllows these marlilugs very faintly).  Oiie paratype, a 
less Ilighly clcveloljed nldle, some-what approaclles the female 
i11 its colol.atio~l. 

Tlie first tlarli crossbar cstends froni the fourth to se3enth 
(or fifth lo  eighth) clorsal sl3lues downward and forward to the 
asil of the pectoral fin. The second bar is ~ ~ e a l t c r  than is the 
first or  the tl~irtl. Tlie third bar extends cloxvn\vard and 
slightly forward Sroill tlrc base of the thircl to fifth (or second 
to filth) dorsal soft rays to the lateral line, so as to partially 
eilclosc a pronli~ieilt light spot 011 tile lateral line. Oiily 
n~ottletl traces, best illclieated by paired blotches on the lateral 
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line, 'epresent 2 dark bars lying betwceii the third bar and the 
clarls half-ring which ellcloses ventrally the prominent light 
semicircle around the end of the dorsal base. A dark bar a t  
the caudal base is deflected forward on the axial liilc to par- 
tially slxrromid a bright oval spot. Traces of the darlc bars 
are evident below the lateral line. The 3 or 4 blotchq- clark 
bars below the eye are scarcely discerilible i11 the males. 

Wheil received fresh i n  formaldehyde, the types sho\vecl life 
colors much like those of Artedius lateralis. Especially 
noticeable in  the males was the transparent salmon-ocher color 
on the side of the abdomeii and the lower par t  of the tail re,' 0 1011. 
The liead was reddish; the dark bars on the bacls, bright coral- 
line (that is, pinkish lavencler, like coralline algae) ; the light 
bars, olive. The first dorsal fin was boldly marlsed with deep 
red spots, and with a brillialit red wedge between the first 2 
spiiies (as in A .  lateralis). The markiiigs on tlie second dorsal 
and anal were grecilish blaclc in one male, reddish brovn in the 
other. 

The adnlt female, as in A .  lateralis, was greenish on the lower 
par t  of the head, and the flesh of the belly region and above the 
anal fin was tinted with the same color. There was a strong 
overwash of ocher oil the posterior sides of the abdomen. The 
light areas along the lateral line and between the tlorsal 
blotches were bright coralline. 

We talse pleasure i11 nainiilg this species for its collector, oar 
former student and collaborator, Allan C. DeLacy. 

Radzclinzcs asp~.ellus Gilbert 

The following specimens, collected in  Alaslsa, appear to pro- 
vide the most northerly and westerly records of this species, 
which has hitherto been liiiowii to occur from "Burrad Inlet, 
B. C., to Farallon Islands, California" (Schultz and I>eT~acy, 
1936 : 127). I11 the United States National Museuin tlrere are 
3 collections made by tlie "Albatross" in 1887-88 as follo~vs: 
No. 53651, from Station 2882, a t  46" 09' 00" N. Lat., 124" 22' 
30" W. Long.; No. 53652, froin Statioil 2870, a t  46' 44' 00" N. 
Lat., 124" 32' 0 0  W. bong. ; and No. 53653, from Station 2872, 
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a t  48" 17' 00" N. Lat., 124" 52' 00" W. Long. One specislien, 
U.S.N.M. No. 60433, is from Kasaan Bay, Prince of Wales 
Islarmd. The most westerly record for this species is for two 
specimens, U.S.N.M. No. 103684, trawled by the Zap?-ora, on 
Jruie 15, 1932, a t  56" 10' N. Lat., 153" 38' TV. Long., which is 
solnewhat south of Koclialr Island. Another example, U.M.1I.Z. 
No. 127696, was trawled with shrimp in  the general vicinity of 
1'etcrsblu~-g, in 1939; i t  was received from Earl  N. Ohmer. 

Myozocephalzrs parvzclzcs Gilbert and Burke 

MIJO t occpl~altcs purv~~l~~s.-Gilbert : ~ n d  Burke, 1912 : 59-60, Fig. 12 (orig- 
inal deseriptioi~ ; Medni aiid Bering Islands). Schmidt, 1929a : 
411-14 (as probable synonym of Po~ocotlzcs sellaris) . Soldator 
and Lindberg, 1930 : 236-38 (comparisons). Rendahl, 1931a: 44 

(gcmus) ; 1931b: 46-49 (Avatcha and Achomten bays, eastern 
1C:~mt chatlta; dcscriptioil and critical notes). 

01' this species the senior author collected 3 specimens, 54 
to 59 111111. in standarc1 I~ i lg th ,  in rocky tide pools a t  Sea Lion 
Neck and a t  I'alovina Beef on St.  Paul  Island of the Pribilof 
group. They are the first to be recorded for the North Amer- 
ican side ol' Bering Sea-if 111. parvzclzcs is distinct frosli 31. 
sells? is. The St.  Pal11 specinlens agree with the ctistinctive 
Peatures of M .  p a r v u l ~ u  as pointed oat  in  the original descrip- 
tion. There are no pricliles behind the pectoral (perhaps, as 
Sclil~iiclt thinks, because all examl~les of parvzc71c.s are youlig 
Prom tide pools). There are no pores above the anal fin. As 
Schnliclt intimated, however, the value of this character needs 
checlriiig. The idea that Jf. .sellaris has such pores niay have 
been drawn from the small light spots shown 011 Bean's plate 
(1887 : PI 18) of " C o i t ~ ~ s  qz~adrifilis." These spots probably 
~*eprcsrnt the positioii of priclrles which become well developed 
only is1 aclnlt males, as stated for the nominal subspecies Poro- 
c.oft/r.\ scllarrc oclzotens~.~ Schmidt ( 1 9 2 9 ~ :  411). The color- 
ation agrees in  full  detail with that of the holotype of 3I. pay- 
v ~ r l ~ i c ,  as described and figured. The criteriosi of the more 
nrunc.rous dorsal spines (9 instead of 8 )  does not hold, as 2 of 
o ~ u  fish have 8 aiid only 1 has 9 spines. The eye varies from 



about 0.07 to 0.08 of the standarcl length. Rendahl (19317): 
47-49) indicated a siinilar variation in  the number of dorsal 
spines, and gave ~iieasurements of the eye in  small specin~e~is 
as 0.085 and 0.088. 

Tlle Alaslian specimens of Ill. parvzclqu certainly belong to 
a species different from M. sellaris, as represented by an ex- 
aniple 53 mm. in standard length, collected in Peter tllc Great 
Bay, Siberia, and sent to the University of JIichigan by the 
nluseum of Zoology of the Academy of Sciences a t  Leningrad. 
The specimen has 4 well-developed, sharp preopercular spines ; 
a large eye (0.12 of the standard length) ; 2 ridges behind the 
eye instead of only 1 ;  fine cirri in place of broad supraorbital 
and occipital flaps; 2 cirri instead of none between the 2 just 
melitiolied; and a thin instead of leathery sliin. The fin rays 
number : dorsal, VIII-12 ; anal, 9 ; pectoral, 16-17. 

Tlle fin rays of our specimens vary as follows : dorsal, V I I I  
or IX-13 or 14;  anal, 11 or 12 (last ray of dorsal and anal 
comited as a double ray)  ; pectoral, 17. 

It seems certain that the St. Pan1 specimens are identical 
with M. parvzc l~u ,  but the status of the species of "Porocottzis" 
is so confused that we do not here attempt a final decision as to 
~rhether  p a v v t ~ l ~ i s  is a valid species. I11 these fish the extra 
preopercular spine, often beld to be diagnostic oP P o r o c o t t ~ t s  
(the tliird spine from above), is either absent or wealtly tle- 
velopeci. This evidence confirms the ti-e:ttment of Gilbe1.t aiitl 
Bmke anti of Rendah1 (19310: 4 3 4 4 ;  and 19311): 46) ,  a.110 
synonymized Porocott?rs -with Myoxoccp)hnltis. Furtller coii- 
firmation is furnished by an adult of Myoxocephalzrs poly- 
crca~~tlzoccphal~cs from neai- King Cove, Alaslra, for this speczi- 
inen has 4 spines on each side, rather than the usual number, 3. 

An examination of pertinent material in  the United States 
National Mnseuni does not negate tlie conclusion that d l .  par- 
vziltts is probably a valid species. 

Thc specimens from St. Paul  Island were described in the 
field a s  follo\vs : The niarliings are  twld Tlie nlaili light s;~ddle 
varies: i t  may he creamy ancl oliue-brown, bright coralline 
(pinkish l ave~ i t l c~ ) ,  or variegated with coralline; i t  lnay be 
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Solloweil by a s i~ ia l l e~ ,  coralliiic blotch. The sadclle on the 
caudal peduncle is creamy to olive, or olive-white, or duslry 
pinkish. The bright speck a t  the caudal base is bright rosy, 
silver-rose, or silver-white. The head and nape arc variegated 
with cream, 1-osy, ancl greai,  or are very deep olive. The nalU- 
row bar below the niiddle of the first dorsal may be greeilisli 
black, becoming bright red near and on the fin. Most of the 
rest of the back is deep duslcy. The dark sadclles become blaelr- 
ish near a light margin. The spinoils dorsal is irregularly 
iiiarltecl, but  is mostly dark rnedially aiicl paler fore and aft .  
The dull soft dorsal is barred with deep olive, but the anal is 
crossed by bright piiilr or red bars. The caudal fin has a yel- 
low lower margin and in  one or two specime~is a yellowish 
postel-ior edge, and its deep greenish bars lie on a blotched 
base of bluish gray, becoming pink toward the margin of the 
fin. Tho lower par t  of the body may be boldly spotted with 
silver, or finely specklecl with blue-gray. The n~aiii, curved 
light bar on the pectoral fin is aliliost white, becoming cream 
below; or brownish, gradiiig to watery orange on lower p a r t ;  
or largely pinlc. Posteriorly this fin is blotched with greenish 
black and pillit or orange. 

Genus Crossias Jordan and Starks 

This genus, now reported for the first time for Nortli 
Anierica, mas based by Jordan and Starks (1904: 296) on a 
new species, Crossias allisi, from J a p a l ~ .  I t  was indicated as  
related to Psez~doble~.cnius and Bcro, though differing in  hav- 
ing 3 pelvic soft rays, no palatine teeth, and no penis. The 
resemblance of Cross!as to those genera is probably superficial, 
and con-elated with a I-ock-reel habitat; the species of Crossias 
also loolr very much lilre thc members of the Ainericail tide-pool 
group Oligocottinae (IIubbs, l926b, and Schnltz, 1938). 

The genetic relatioiiships of C~oss ia s  obvionsly lie with My- 
ozocephali~s ant1 Porocottus, as stated by Schmidt (19290: 
503). I n  fact, the distinction of C7.oss?ns froni Jfyozocepltal?is 
is not t,renchant. The sapposedly diagnostic features of Cros- 
sias, as pointed out by Sclimidt, are as Sollo\vs: 
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. . . . on the second and third ray in the niale 1-2 rows of short spinc- 
like appendages. On the lower side of the pectoral rays of the male 
osscus tubercles. Cutaneous flaps over the eyes (supraorbital flaps) and 
on tlle occiput. Cirri on the tips of spines of the first dorsal fin. Lateral 
line consisthlg of two r ~ \ \ ~ s  of porrs, one above the other below tlic central 
cl~annel, mlricli is closed, \rilllout senles and pores. Small sculpins. . . . 

The clasping structures on the pelvic fins are apparently 
developed in all species of C ~ o s s z a s ,  tllongh evident only ill 
nuptial nlales. Similar structures, however, are developed i11 
a t  least one species of N y o x o c e p h a l z ~ s .  I11 a mature inale of 
M. azillal-is from near TCing Cove, Alaska, tlie secolid pelvic ray 
carries a trace of tubercular elilargemelits and the third ray 
bears strong bony processes in 1 row brairching into 2 irregu- 
lar rows. Nuptial tnbercles are developed on the inner side of 
the pectoral fills of nlales in  several species of iMyosocephalzrs, 
for i~istalice in  AT. p o l y a c a l ~ t h o c e p h u l ~ r  (Jordan and Evrr- 
mann, 1898: 1977, footnote; also in  a spcci~ilen at  hand fro111 
near Ring Cove, Alaslca) and in 31. v c l - ~ t ~ c o s l ~ s  ochotc?ts?.s 
(Schmidt, 1 9 2 9 ~ :  418, Fig. 4 ) .  

The tentacles 011 the head and spiilorls ilorsal fin are llo~le too 
distinctive, because they are occasionally or evc.11 cl~aracteristi- 
cally simple in sollie forms of Ct~ossias, according to the Rus- 
sian ichthyologists cited. When simple, they are not very 
sharply ctistillgllishable fro111 the cirri developecl on the top of 
the lic~acl iilicl Sroln the filaii~eutous lips of thc dorsal spines, 
~vhich are developed in  sollie species of Myoxoccplzala~s, par- 
ticlllarly in  M .  nige?. (which was taken with Cl-ossias albo- 
?~~aczclatzrs i a  reef pools on the Pribjlof Is la i~ds) .  

Ail esalniilatioll of the material a t  halid slro\vs that the 
clraracters of the lateral line are also diEerences of degree. In 
Cl-ossins all is^ the axial pores are obsolete even in  the half- 
gl-own, and the regularly arranged, paired lateral pores, one 
above aiitl one below each obsolescellt lateral line plate, w e  at  
the eiicl of relatively long side tubes. I n  adult spcci~nelis of 
C. albonzuczclatzu, these structures are similar, except that very 
small axial pores are developed anteriorly, where the lateral 
porcs are increased in  nllruber and tend to lose their regular 
arrangement. I11 the species of i l lyo.rocepl~al~rs  the plates vary 
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fro111 \veal< to strong, and froill concealecl to exposed, bnt the 
axial pores re r i~a i~ i  open, ancl the lateral pores are typically 
less clistaiit from the axis of the lateral line (large adults of 
M. ~ ~ o l y a c n ~ ~ l l i o c c ~ ~ l t a l ~ i s ,  111. jaok, ilf. a ~ z l l u r ~ s ,  and ill. ?tiger 
were examined). 

In the young of Crosslus c~lbo~~~aczclutz is  about 25 111111. loilg 
the lateral line (undeveloped towarc1 the caudal) is a conspicn- 
ons tube opening by large axial pores, ancl the paired lateral 
pores have been developed only near the head. The process of 
lateral line formation in C.  albornucz~latzis is apparently as fol- 
l ows  the main tube with its pores develops from the head 
baclrward; before the tube and line reach the cauclal fin, paired 
lateral pores develop near the heacl, and again this process con- 
t inl~es  baclward (these pores ~vhen  first fornieti are small, but 
they graclually enlarge) ; later each lateral pore near the head 
becomes multiple, aiicl this change proceeds baclr~varcl; in the 
rnea~iti~ue the axial pores beconle redltcecl in size and then 
~bl i te~atecl ,  from the tail region forward (the retrogression 
reversing the direction of the progressire clevelopnient). The 
same sequence of events talres place in Myoxocephalz~s,  but a t  a 
slower rate. 

A11 For~ns ol: Crossias appear to be sinall fishes, but the 
adult size varies greatly i11 iWyoxoce~17~ulzcs. They tend to be 
inore coniprc.sscd and nlore brightly colored, but ill these 

too there is inuc11 variation in iWyosocephalus. 
F ~ ~ r t l ~ e r  s t~ tdy  of various species of the two groups ~vi l l  be 

needed to judge the aclvisability of nlaintaining Crossias as a 
genus distinct froill i&?!jo.~occp/~~l'lLS. Pending such an iavesti- 
gation, the s ta tus  qtco shoulcl probably be maintained. Tara- 
iietz (19357, : 88) has synonymized C ~ ~ o s s i u s  with Porocottzcs, 
altlrongh recogiiizing Porocoitlrs as tlistinct from Myoxo- 
cephalz~s.  

The resemblance between Cl'ossias Oerinyi Soldatov (1916) 
ant1 81-gy~ocottzcs  may be more than superficial and suggests 
the possibility that Crossias as no1v constituted is a poly- 
phyletic group. 

I t  inay be noted that C ~ o s s i a s  Dcviwyi, in violation of the 
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diviclecl iuto two Soralae, neither of which bears the naine of 
tlre spccies (Soldatov, 1916 ; Schmidt, 192971 : 504-5 ; Soldatov 
and Lintlberg, 1930 : 231-32, Figs. 3 9 4 0 ) .  Renclahl restricted 
the nanie Crossias Oerzngi to "Crossius 1)eriq~ge fornia nze- 
ridronalis," which therefore became a synonym. Until inter- 
gradation between the two forins is proved, Crossias borealis 
Soldatov should probably rank as a full species. 

Crossias albomzaczilat~rs Sclrnlidt 
Cro.sara,5 albo~~1aculu1~i.s.-Schmidt, 1916:  619-21, Fig. 4 (origiiial dclscrip- 

lion; Mcdili Tsland) ; 19296:  504, 506 (eoinp:~risons; variation; 
Mcdni Island). Soldatov and Pavlc~~~ko,  1930 : 230, 233-34, Fig. 
41 (description, in Russian). Rendnhl, 1931b : 37-39 (Listwcn- 
itellnaja Bay, eastern Kamteliatka; description ; coiapnrisons) . 

A series of young to adult  specilnens of this sculpln, tlie first 
to be reported Prom North America, were collected by the 
senior author arid H. D. Gray in a tide pool on tlie blaclc lava 
reef of Sra  I~ ion  Neclc, near the north end of' tlie east side of 
St. Palil Island, Pribilof Islands, in  Bering Sea, on J u l y  23, 
1939. A young exainple was fourld in  a large eollectioii made 
by slrrimp trawl a t  a depth of 10 to 20 latlion~s, a t  the junctioli 
of Fredericlc So-tliid and Dry  Stra i t  in  Southeastern Alaska, on 
Septcmbcr 1, 1939 (circurnstanees niake i t  seen1 almost inlpossi- 
blc that this specimen was inadvertently nlixed with the ti.a~vl 
collection). 

EIitlierto the sptlcies has been k n o ~ ~ ~ i i  only from Medni 
Islarltl of tlrc Coninlander group, off the ICaintchatBa coast 
oppoalte the encl of tlrc Alei1tiaii clrain, and froni the east coast 
of Kanrtc~hatka. I t  is of interest that Myozocephalzu .rziger 
alrtl Ill. ~ ( L I . L ~ Z L ~ I L S ,  talten 111 the sairie pool on St. Paul  Island, 
are  also reported froiii Medni Island. 

The specimens a t  band correspond well with the published 
acco~iiits of Crossias ulDomac.rslatzis. The one nuptial male 
sho~vs the clasper-like appendages on the pelvic rays, just as 
clescribcd and figilred, but  the processes on the pectoral rays 
are rudimentary. 011 tlie top of' the head there are 3 pairs of 
rmlltifid tentacles alicl iiuinerons sinlplc cirri, as in  no other 
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species of the genus. The tips of the dorsal spines and the 
adjacent edge of the interspiaal membranes bear clusters of 
cirri (the figure of C. a l b o ~ ) ~ a c z c l a t z ~ s  s l i o ~ ~ s ,  by artist 's error, 
a single cirrus on each spine). 

Coullts of dorsal and anal rays in the St.  Paul  specinlens 
average lover than those assigned the species (Table 11),  but 
this cliscrepa~lcy is probably due to our practice of colultiag 
the last soft ray i11 these fills as a double ray. 

TABLE I1 
PIS-x.iv COUNTS IS CI.OSSI'C(S n l b o ~ i ~ c ~ c ~ l a t ~ i s  FROII ST. PAUL ISLAND 

-- -. - 

1 Number of Fill Rays 

Dorsal soft rays 3 9 8 
Anal lays 
Peetoi;~l  r a p  (right) 

The specimen fro111 Fredericlr Sotnid corresponils with young 
of lilre size fronl St.  Paul Island. The fin rays number: dorsal, 
IX-16 ; anal, 12 ; pectoral, 15-14. The upper par t  of the body 
as well as the top of the head is covered with papillae (these 
later develop into cirri on the top of the head). On the pec- 
toral there are 2 characteristic blackish blotches, one large and 
submedian, the other ventral. 

The followiiig life-color description was based on the nuptial 
male, with variations as ~110~~11 by other specimens in pareathe- 
sis. The large, llght dianioncl on the nape is dusky coralline 
(often brown or olive but generally with niore or less coral- 
line-that is, lavender-pink ; the dianiond is olive-bro~va i11 the 
largest fish, which has dark saddles and a briclr-red occiput). 
The 4 (rarely 3 or 5)  light areas behind the iiuchal one are 
more or less coralline, anci slightly (to strongly) veriniculated 
with brown (sometimes leaving the ground color in round 
spots). The last of the light bars forms a rounded saddle 
(which is generally the iliost strongly tinted with coralline, and 
is similar in  color to the round spot on the ca~tdal  base; the 
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latter spot is soineti~lles preeaish). The dark bars are deep 
b r o ~ ~ ~ n  (deep olive to briclr-red). The lower sides are inarlred 
with rather round a i d  regular, coralline to greeilisll spots 
(sometimes reddish-centered aud green-edged; fc~v ,  irregular 
and illore or less silvery i11 the young). I11 the one mature malc 
these spots beconre illtensely silvery on the sides of the brlly 
(as in only a few of the other specimens) ; and in this illale 
only, these silver spots are set off by a blaclrisll edge. The sides 
of the abdomen are salmon; the lower parts, creainy white; 
the breast, silvery; the throat, whitish (in most of the Seniales 
and i11 all the yonng the abdomen and the lower sides ol' the 
head are watery green).  The spinous dorsal bears an  antel-ior 
and a posterior reddish blaclr bar (sometimes scarcely reddish ; 
bright red inside dusky edges in  the largest specimen;  mi- 
f o r n ~ l y  reddish in young). The soft dorsal is variously hal.red 
with reddish; the anal is fillcly barred with pink and blaclrish 
green. The caudal is val-iably marked wit11 reddish (red to 
b r o ~ ~ ~ n )  crossbars. 

Botltrocara pusilla (Bean) 

T ~ v o  Alaslran specimeiis referable to this species were eol- 
lected in 1939, one bj7 the senior author a t  a depth of 45 to 80 
fathoms in Fredericlr Sound between Fredericlr Point and 
Coney Island, and the other by Ear l  N. Ohmer, i11 the geiieral 
viciizity of Petersburg. When checlred with published ae- 
counts, they were fouiicl to differ in having a greater nuinber 
of rays in the vertical fills. They were therefore coillpared 
clirectly with the types of all three species usually referred to 
the genus Uotl~rocara, and the fin rays in  the types were re- 
counted. The type of May~tea  q~tcsilla Bean (U.S.N.M. No. 
45360) has 110 dorsal rays + 7 on the upper half of the caudal 
fin, and 99 anal rays + 7 on the lower half of the caudal;  the 
type of Botl~rocara mollis Beail (U.S.N.M. No. 45359) has 110 + 
6 or 7 dorsal rays aiid 94 + 6 or 7 anal rays (these co~xnts were 
made with great difliculty, owing to the poor condition of the 
types). The type of Bolhrocara voraigera Gilbert (U.S.N.M. 
No. 75820, in  good conditioii) has 14 pectoral rays, and 110 i- 7 
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dorsal rays and 99 i- 7 anal rays, and rather strong teeth on the 
palatines. The teeth in the jaws of B. nzollis are wealier than 
in remigcra or pusilla, but otherwise similar; there arc a few 
on the vomer, but nolie occur on the palatines of the partially 
destroyed type. The niouth cavities of nzollis and rcmigera 
are brownish and the suout is longer than in  pzuilla. Other- 
wise the three species look reinarliably alike. Certainly one 
must doubt the validity of the separation of nzollis and renzi- 
gera, but pusilla is obviously a distinct species. A definite 
determination of tlle status of these species as 717ell as that of 
the genus must await the study of ainple fresh material. 

Chapnian (1940 : 3 9 4 0 )  has recently recorded and discussed 
a specimen of Bothrocara, referred to B. nbollis, from off Queen 
Charlotte Islands. I-Io~vever, since his fin ray counts differ 
from those of the types of Bothrocaru, Dr. Cliapn~an kiiidly 
sent the specimen to the Natioiial Mlxsenin ancl upon compari- 
son with types it  turned out to be a specinleii of Lycodapzcs 
mandibzclaris Gilbert, which has been reported from off Cali- 
fornia. Thus the range is extended coilsiderably to the iiortli- 
ward. Our counts are:  dorsal, 86; anal, 76; pectoral, 8. 

L o t a  lota leptura,  new subspecies 

Gadus Lota (identification correct to species) .-Richardson, 1823 : 20 
("evcry river and lake in the country," tha t  is, along "the sllore 
of tho Polar Sea"; natural history; account may refer entirely 
to intcrgrades, leptuvax mac~ilosa; probably excluding references 
to  Penilant 's account). 

Lota iota.-Regan, 1911: 218-21 (range, i n  par t ;  size in Alaska). 
1;ota vzclgaris (synonym of Lota lota) .-Guilther, 1862 : 359-60 (sy- 

nonymy, range, and records, in par t ) .  
Gadus (Lota) maczclosa (misidcntificntioa as to subspccics) .-Richardson, 

1836: 248-51 ("every river and lake from Canada to the north- 
ern extremity of the continent"; Pine Island Lake; For t  Good 
Hope, lower Maclrenzie River; detailed description; account may 
refer entirely to intergrades, lepturax maczclosa; natural history). 

I,ota maculosa.-Bean, 1881 : 244, 268, 271 (Nulato, Yukon River ; 
range, in part) .  Jordan and Gilbert, 1883 : 802 (range, i n  
pa r t ) .  BC;LII, 1884 : 23540  (aaturnl history, in part  ; reaches 
60 pounds in Alaska). Mnrdock, 1885: 130 (Meade River and 
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Kuaru, Alaska; natural history). Turner, 1886: 92 (Yukon 
River, a t  Nulato, and from Mission to For t  Yukon; natural 
l~istory).  Bean, 1887: 303, PI. 14, Fig. 2 (records and dis- 
tribution in Alaslta; natural llistory liotcs by Nelson). Jordan 
and Gilbert, 1895: 486 (Yulton, Nnsliagalt, and other livers 
of nortllern Alaska). Gill-~crt, 1896 : 456 (Nushagalt, Alaska). 
Jordan and ICvcrmann, 1898 : 2550-51 (range, 111 part) .  Bean, 
1903: 701-4 (rangc, in par t ;  natural history in Alaska). 
Everrnalln and Goldsborougl~, 1907a: 224, 349 (records in 
Alaslta and through the Yukon basin; not including tlie copied 
figure) ; 1907b: 111, 114 (litcratnlc records for Canads, in 
par t ;  nlay refer to  intergrailes, lepltil-ax maculosa). IIalkett, 
1913 : 25, 79 (range, in par t ;  not tlie figure). 

Lola lola ?i~acttlosa.-Berg, 1933: 750-51, Fig-. 721 (diagnostic char- 
acters; synonymy and rnIlge, in pa r t ;  the pertinent material 
refers to the "American nalim" as an  inhabitant of eastern 
Siberia; references to otlier treatises on this form in Russian). 

The hlrrbot of tlle Yukon lllver systein i a  Alaska and 
Canada, and of other strranls ant1 lalies in Alaska, are obvi- 
ously separable, a t  least s~tbsl,ecifici~lly, fro111 Lota lota lota of 
Europe and most of Sihcria and froin Lota lota rnaclclosa of 
eastern North America. The work of Bcrg (1933: 747-51, 
Figs. 718-21) and the examination of young specilllens i11 tlie 
United States National Museum show that the same hitherto 
unnamed form inhabits the streams of Siberia ("Anadyr and 
to tlie south to the l iu r fa  Bay region"), north ant1 east of the 
range of L. I .  lota, which occnrs southeastward to Salrhalin. 
This zoogeographical pattern finds a partial parallel in tlie 
distributioii of Dallia pccior.al6s, Cutostonatcs catostonzus, and 
certain salmonoids. 

Limited material i11 the Uiiited States National Museum sug- 
gests that intcrgracles between the subspecies leptzcra and 
nzaculosa inhabit the Mackenzic ancl Frasrr  river systems and 
the Rocky Mountain waters tributary to Hudson Bay (but 
apparently not the lakes and streams near Hudson Bay) .  The 
few specimens a t  h a i d  from the Il'Zissouri lZiver system also 
appear so~newhat intermediate b e t ~ ~ ~ e r a  the two snbspecies, 
though they are probably referable to L. I. maculosa. Material 
from the Columbia River s-j~stem has not yet been measured. 
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The most diagnostic feature of Loia lota Leptura seeills to be 
the slender, long, and acute posterior end of the ~socercal 
caudal region. This character is expressed as a ratio: clistailcae 
froill notch at  end of dorsal fill to end of vertebral coluniil, 
divided by tlie distance between the iiotches at  the ends of the 
dorsal and anal fins (Table 111). There is little overlal, and 
no apparent age variation in the ineasurenients. The two 
lxublished figures of leptzcra, based respectively on an Alaskan 
:rnd a, Siberian speciineii (Bean, 1887, P1. 14, Fig. 2 ;  Berg, 
1933, Fig. 721) accurately portray this distinctive character, 
by which leplzcra differs from the European subspecies, lolir, 
as ~vcll as from the corninon Ainei~ican form, naaczclosa. 

I11 other respects L. 1. leptura appears to agree closely nit11 
L. I .  n~ucaclosi~. 011 the average both America11 forins have 
shortcr pectoral fins than the typical, European snbspecies 
(Tables V to  VI I l ) ,  partially coi~fi~lning the distiliction 
pointed out by Jordan and Evernlaiiii (1898 : 2551). The tlis- 
tanee from the tip of the snout to the origin of the dorsal fin 
probably averages slightly greater in lcptw.a and n~acz~losa 
than in lota (Tables V to VIII) ,  tho~xgh tlie difference does not 
deserve the emphasis accorded by Berg (1933 : 750-51). Be- 
cause of the slightly shorter pectoral fin and longer predorsal 
space in lept~hra and ,nac~closa, the pectoral fin in the adults 
u~snally fails to reach the vertical froin the origin of the dorsal 
fin. I11 L .  I.  lola, the pectoral reaches approximately to below 
the origin of the first dorsal fin, varying some in either clirec- 
tion. This difference is brought out in Berg's excelleizt fig~ures 
(1933: Figs. 718-21) of L .  I .  lota and L. I .  leptzcra, in Jordan 
and Evel-inann's cut (1900: 3308, PI. 364, Fig. 897) of L. 1. 
mac~closa, and in most of the drawings of the European Sornl, 
for instance the one given by Began (1911 : 220, PI. 20, Fig. 1). 
A few of the figures for L. I .  lota by Em.opean authors show a 
pectoral as short as in a typical exaiilple of leptzcru or rnaczc- 
losa, but these illustrations are rather crude. The criterion 
under disculssioii is expressable as a ratio, distance from tip of 
snout to origin of dorsal fill divided by distance froin tip of 
snont to end of pectoral fill (Table IV).  I t  will be noted that 



TABLE IV 
DISTANCE FROM TIP OF SNOUT TO ORIGIN OF DORSAL FIN, DIVIDED BY DISTANCE FROM TIP OF SNOUT TO END OF PECTORAL FIN, IN Lota lota 

The data are taken from Tables V to VIII, with additional figures for adults of L. I .  maculosa. 

* The averages are taken from the base data. 
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TABLE V I I  
MEASUREI\~ENTS AND COITNTS O F  POSSIRLR TNTEILGR iDBS,  

L o t a  lota:  leptura x ?nac?closa 

' Other d:rta are given ill tlic t e ~ t .  

in this r rs l~ect  the young of t l i ~  American forills tend to agree 
with the adalts ol' L. 1. lota. 

To jndge from our liniited iilatcrial and fro111 the iiunlerolts 
figures which have been published, the Europeail for111 has a 
niore rounded as well as a longer pectoral fin. The longest rays 
are I11e eighth a i d  ninth, 'ather than the sixth, seventh, or 
eiglrtlr (leptul-a) or the fifth to seveiitl1 (macz~losa) .  I11 this 
character ~ ~ ~ a c t c l o s n  closely resenibles Pietschmaiin's figures 
(1934: PI. 3 )  of the pectoral fills 01 the fossil species, Lota 
ll?clai. 

Bcaii (1884) discussed various possjble criteria, but coil- 
clncled, in  agreement with Goode a~rcl Beail (1879 : 4 2 ) ,  that the 

-- 
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Spcci~rreil number* 

St:lrrdard length, nlm. 

l ' l l o~~~and ths  of standard 
Ic~llgtll 

Doi sal fin notch to anal fin 
11ot~h ( A )  

Dorsal fin ilotell to  end of 
~ c l t e h r n e  (B) 

TIP  of snout to origin of 
dorsal ( C )  

Tlp of siiout to end of 
pectoial (D) 

Length of pectoral 
T~c~igth  of head 

B 
R:rtio, - 

A 

For t  Simp- 
son (Mae- 
ltelrzie R.) 

-- 
84 

--- 

190 

5 6 

9 7 

368 

340 
127 
213 

1.73 

Yellowhead 
L. (Frascr 
R. system) 

85 

310 

59 

96 

374 

363 
129 
231 

1.63 

- 

Wntelton 1,. 
(Glacier Nn- 
tio~rnl Park)  

- - 

86 

shin 

1.75 



TABLE V I  
MEASUREMENTS AND COUNTS OF Lota Zota maculosa 

I II / I  I1 I1 

General locality* New England Great Lakes-%. Lawrence System Upper Mississippi River Basin 11 Missouri River System 

Specimen Number* ................... .. ...................................... 

Standard length, mm. ........................... .. ........................ 
Thousandths of standard length 

............ Dorsal fin notch to anal fin notch (A) 
...... Dorsal fin notch to end of vertebrae (B) 

.................. Tip of snout to origin of dorsal (C) 
..................... Tip of snout to end of pectoral (D) 

Length of pectoral ................... .. ................................ 
First dorsal base .................................................................. 
Length of head 

D 
D 

Ratio - ................... ..................... .................................................... ' A "" 

Second dorsal .................................................................. 1 72- 

I I I -- 
* More exact locality and other data are given in the text. 
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prilne difference between the European and American forms 
lies in the ilulllber of vertebrae (60 or 61  in lota; 64 i11 nzaczc- 
losa).  Some new vertebral co~lilts in  maczclosa, lota, and lep- 
t u ra  art: listed: 

Counts for Lotu I. ?nacztlosu- 
Round Pond, Connecticut River drainage, Ncw IIampshire: 24+  

38=62 ;  24+38=62 .  
Potsdam, New Pork  : 25 t 38 = 63. 
Otter Lalce, Michigan: 24 + 37 = 61; 26 + 36 = 62. 
North Branch of .Flambeau Rivcr, Wisconsin: 25 t 39 = 64; 26 + 

38 = 64 ; 27 -1- 38 = 65. 
Missouri River systcm, Wyomiilg : 25 + 38 = 63. 

Couilts for  Lotu 1 .  lolu- 
E~~ropc: 24 + 36 = 60 ; 24 + 39 = 63. 

Coiiilts for Lola I. leptzl~a- 
A1:lslca.: 2 5 + 3 8 = 6 3 ;  2 5 + 3 9 = 6 4 ;  2 6 + 3 9 = 6 4 ;  26+40=66 .  
Sibcria: 26+40=6G;  26+38=134; 2 6 - 1 - 4 0 ~ 6 6 ;  2 6 + 4 0 = 6 6 ;  2 5 t  

39 = 64. 

These data on the number ol' vertebrae indicate that the 
Enropean and co i l i~ l io~~ Americall forms of Lota possess ap- 
proximately the same number of vertebrae, but that the Alas- 
Iian and Siberian form (leptzcra) has on the average more 
vertebrae. A11 adcquate number of counts might indicate ail 
average of one or two more vertebrae in  lcplzw-a than in  lota 
and macz~losa. 

Certain co~lnts aiid ilieasurcinents for the three subspecies of 
Lota  lota as here recognized are given i11 Tables V to VJII.  
We fiiid no acceptable basis for the separation of other sub- 
species, though we have studied material from various parts 
of the ranges of the three forms here recognized. No adequate 
material is a t  hancl, however, to checli on the status oP Lota  lota 
kamc.nsis Marlrun (1936), from the ICania River of the Volga 
system. Marlrun thought illat this form may be iiiternlediate 
between the Enropeall subspecies aiid the " L o t a  lo2a 172acz~- 
losa" (= L. I. l pp t z~ra )  of northeastern Siberia. Fortnaately, 
Marlian made a statistical study of the characters of the ICa~na 
River lornl. I n  comparing onr counts with his, it mould seem 
that on the average L .  1. lcpltrra has fewer fin rays, a slenderer 
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tail region, and a longer clistance from the tip of the snout to 
the origin of the dorsal fin. A great difference appears in the 
meas~~remeats for the distance from the tip of the snout to the 
end of the pectoral fin, but here either a slip in translation or 
a typographical error seeins evident in Marlcun's figures. 

DESCRIPTION.-The fol lo~~ii lg descriptioil is based on the 
holotype, U.S.N.N. No. 29916, a speciillen 535 mni. from tip of 
snout to end of last vertebra, collected by E. W. Nelson at 
IZotlik, Alaslca, June 20, 1881. IZotlilr is near one of the 
inouths of the Yuleon Rirer, on Norton Sound. In  addition 
certain measurements and coui1ts of 22 paratypes are recorded 
in Table VIII.  Locality and other data foT each specimen are 
given in the list which f o l l o ~ ~ s  this description. 

Sixty-nine paratypes (U.S.N.M. No. 76848), from 28 to 63 
mm. in standard length, were caught i11 a linen trap at  a lake 
near Nijni Kolymsk, Siberia, by K. 117. 'CTTiddiilg, ill September, 
1914. In the sanle inonth he took 134 paratypes (U.S.N.M. No. 
76847), 23 to 64 111111. long, froill a pond near Kolyma, Siberia, 
in a cloth trap. 

The measurements of the holotype are expressed in thou- 
sandths of the standard length. Length of head, 221; length 
of snout, 65.5; diameter of eye, 25; fleshy interorbital width, 
64 ; tip of snout to rear edge of maxillary, 97 ; postorbital length 
of head, 135 ; greatest depth of body, 122; distance from notch 
at posterior end of second dorsal to similar notch at rear of 
anal fin, 43; distance froin notch at  posterior end of second 
dorsal to tip of last vertebra, 89; distance from tip of snout 
to origin of first dorsal fin, 389 ; distance froin tip of snout to 
posterior tip of pectoral fin, 351 ; length of pectoral fin, 135 ; 
length of longest ray in first dorsal fin, 52;  longest ray of 
second dorsal, 67; longest ray of anal fin, 60; longest ray of 
pelvic fin, 122 ; length of base of first dorsal, 71 ; the sixth and 
seventh pectoral rays are longest. 

The number of fin rays i11 the holotype are as follon,~: dorsal, 
12-73 ; anal, 75 ; pectorals, 20-20. 

Nine gill-ralcers were connted 011 the first gill-arch. 



TABLE VII I  

MEASUREMENTS AND COUNTS OF Lota lota leptura 

General locality* I Siberia 1) Alaska 

Specimen number* ...... 

Standard length, mm. 
Thousandths of stand- 

ard length 
Dorsal fin notch to 

anal An notch (A) 
Dorsal fin notch to 

end of vertebrae 
( B ) ........................... 

Tip of snout to ori- 
gin of dorsal (C) 

Tip of snout to end 
... of pectoral (D) 

Length of pectoral 
First dorsal baso ...... 
Length of head ......... - 

C Ratio, - ........................... 
D "" 

Fin rays 
First dorsal .................. 

............ Second dorsal 
Anal .................................... 
Total .................................... 

l l l t  

* More exact locality and other data are given in the text. 
t Holotype. 
5 Ono count of fin rays in this series. 





NO. 431 The Ich thyo logy  of Alaska  25 

DATA FOR SPECIMENS OF L o t u  lotn, FOR WIXICH COUNTS AND 

MEASUREMENTS ARE GIVEN IN TABLES V TO VIII  

These specimens are in the collectioiis of the United States 
National Museum (U.S.N.M. ) , University of Michigan Museum 
of Zoology (U.M.M.Z.) , and the University of Wisconsiii 
(U.W.). Other specinleiis were nieasured for the critical 
ratios. 

L o t u  lota lota (Table V )  

1.-U.S.N.M. No. 105233: Tyln River, Sakhalin; July 26, 1929. 
2.-U.S.N.M. No. 24188: France; M. Goldsmith. 
3.-U.S.N.M. No. 28427: Lngo di Como, Italy;  I tal ian Commission, 

Berlin Fishery Exhibit. 
4.-U.M.M.Z. ---: ITanrdermccr, Holland ; J a n  Metzelaar, December 

20, 1926. 
5.-U.S.N.M. No. 28574: Seine River, France; Mus6um dJHistoirc 

Naturellr, Paris. 
6.-U.S.N.M. No. 2200: Leeds, England. 
7-8.-U.S.N.M. Nos. 28600 and 21166: France; Museum dlHistoire 

Naturellc, Paris. 
9-10.-U.S.N.M. No. 10098: Lacas Malarew, Sweden. 
11-12.-U.S.N.M. Nos. 41110 and 41102: Lake of Morat, Switzerland; 

Dcpartrnent of Interior and Agriculture, Switzcrland. 
13.-U.S.N.M. No. 10096: Europe; Bonaparte collection. 
14-15.-U.S.N.M. 17333 : Sweden; Widegren. 

L o t a  lota ,~?~acz~losa  (Table V I )  

16-20.-U.M.M.Z. No. 126770: oxbow of Connecticut Rivcr, 1.75 miles 
soutllwest of North IIaverllill, New IIainpshire; J. R. Bailey and J. A. 
Oliver, August 10, 1939. 

21.-U.M.M.Z. No. 126771: Otter Brook, a t  Grange, Coos County, New 
EIampsl~ire; Bailey and Oliver, August 18, 1939. 

22-27.-U.M.M.Z. No. 126772: Round Pond, 8.5 miles northeast of 
Pittshurg, Coos County, New Hampshire; Bailey and Oliver, Septenlber 
6, 1939. 

28.-U.S.N.M. No. 61432: Cross Lake Tl~oronglifare, Aroostook 
County, Mnille; W. C. I<endall. 

29-30.-U.S.N.M. No. 16865 : LaBc TVlmlipiscogec [New Han~pshire] ; 
J. Sutllcrland and R. Appleton, November 29, 1876. 

31-34.-U.M.M.Z. Nos. 127002-4: Sebngo Lalie, Maine; G. P. Cooper 
and party, July 8-11, 1938. 

35.-U.M.M.Z. No. 67941: Big Wolf Creck, Alpena County, Michigan; 
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Carl L. Hubbs and C. Willard Greene, July 11, 1925. 
36.-U.M.M.Z. No. 56533: Eas t  Tawas, Iosco County, Michigan; Wal- 

ter Koelz, October 22, 1917. 
37.-U.M.M.Z. No. 57000: Bear Creek, 5 miles south of Houghton 

Laltc, Miel~igan; Charles W. and Edwin P. Creaser, August 10, 1922. 
38-40.-U.M.M.Z. No. 117653: Otto Lake, near headwater of Blanche 

River, a t  Swastilta, Ontario; Carl L.  and Laura C. Hubbs, August 23, 
1930. 

41.-U.M.M.Z. No. 69593 : Black River, just above junction with Eas t  
Branch, Moiltmorency County, Michigan; J a n  Metzclaar and T. H. Lang- 
lois, August 13, 1925. 

42.-U.M.M.Z. No. G7703: Sunken Lalte, Presqne Isle County, Michi- 
gan;  Carl L. IIubbs, September 17, 1925. 

43.-U.M.M.Z. No. 88920: Big Stone Bay, Eminet County, Michigan; 
EIubbs and party, July 1.7, 1927. 

44.-U.S.N.M. No. 68934: TAalte IIuron a t  Port  Sanilac, Micl~igan; 
Scovell, June 20, 1894. 

45-46.-1J.M.M.Z. No. 100103: 1,:llrc Sislto~r-it, Isle Royal, Michigan; 
Walter ICoclz and party, August 21, 1929. 

47-48.-U.M.M.Z. No. 80525 : lZrls11 Lalte, M:~rquette Count,y, Micliigan; 
Walter Icoelz, August 26, 1924. 

49.-U.S.N.M. No. 20977: Onter Island, Laltc Superior; J. W. Afilner. 
50.-U.M.M.Z. No. 72273: Saginaw Bay, opposite Nayamquint Point 

xiid Linwood, Micliignn; T. 13. Langlois, May 4, 1926. 
51.-U.S.N.M. No. 20847: Seneca Falls, New York; E. G. Rlaclrford, 

November, 1877. 
52.-U.M.M.Z. No. 81541: Cryst,:~l Lalte, Benzie County, Michigan; 

Cliarles W. Creaser, J ~ i n e  7, 1927. 
53.-U.M.M.Z. No. 53684: Lalre Mindemoya, Mailitoulill Island (in 

Lalte Huron), Ontario ; Walter Koclz, November 12, 1917. 
54.-U.M.M.Z. No. 56555: Lake Huron, off Alpena 14 miles SE. ;t S., 

Michigan; Walter I<oclz, October 7, 1917. 
55-57.-U.S.N.M. Nos. 34121-23: Labrador; L. M. Tunier. 
58.-U.S.N.M. No. 21911 : tributary to James Bay; C. Drcxler. 
59.-U.S.N.M. No. 64865: Wl~ i t e  Oalt IJaltc, a t  Deer River, Miilnesota; 

A. J.. Woolman. 
60.-U.S.N.M. No. 20392: Fort  Riplcy, Minnesota; R. Kennieott. 
61-68.-U.Rf.Rf.Z. No. 78618: North Branch of Flambeau River, 4 

iniles ~rlcst of lpifield, Wiscoasin; Edrvin P. Creaser and Samuel Jones, 
August 24, 1928. 

69-71.-U.W., collectioils 133, 135, and 136: North Turtle Lake, Wis- 
consin; George Wagncr, August 1-9, 1907. 

72.-U.M.M.Z. No. 96539: Trout Lalte, Vilas County, Wisconsia; Still- 
man Wright, July 7, 1927. 
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73-74.pU.W. collection 127 : Fence Lalre, Wiseensill; Wagner, Ju ly  23, 
1907. 

75-79.-U.M.M.Z. ---: Missouri River system, Wyoming; James R. 
Simon. 

80.-U.S.N.M. No. 20939: liansas City, Missouri; Theo. S. Case, Feb- 
ruary, 1878. 

81-82.-U.S.N.M. No. 37777: Big ISorn River, Montana; Capt. Cllarlr~ 
E. Bendire. 

83.-U.S.N.M. No. 6433 : Fort  Pierre [Sout l~  Dakota] ; Dr. 1Iayden. 

Poss ib l e  Intergrades, Lota lota: leptura x maculosa 
(Table V I I )  

84.-U.S.N.M. No. 21195: Fort  Simpson [on Maekeilzie River] ; R. 
I<clmieott, August 20, 1859. 

85.-U.S.N.M. No. 70450: Yellomhead Lake [Fmscr River drainage, 
near Contincntd Divide], British Columbia; Ned I-Iollister, Septembrr 
1, 1911. 

86.-U.S.N.M. No. 87593: Waterton Lalre [Hudson Bay drainage], 
Glacier National Park;  Vernon Bailey, July, 1923. 

Lota lota leptacra (Table VIII)  
87-90.-U.S.N.M. No. 76847: pond near Kolyrna, Siberia; N. Mr. 

Widding, September, 1914. 
91-93.-U.S.N.M. No. 76848; lake ilear Nijni  Kolyrnsk, S~be r i a ;  Wid- 

ding, September, 1914. 
94.-U.S.N.M. No. 60698: Lalie Bcnnett, "Alaslra" [presumably Lake 

Benrrctt, British Columbia, on southern headwater of the Yukon River]. 
95 and 103.-U.S.N.M. No. 32902: Yulion River, a t  Andraefslry, Alaslta; 

E. W. Nelson, winter, 1877-78. 
96-102.-U.S.N.M. No. 34032: Nusllngak River, Alaska; C .  L. Ifcliay,  

October 20, 1882. 
104-5.-U.S.N.RiI. No. 10102 : Yulron River. 
106-7.-U.S.N.M. No. 29917 and 32823: Yukon Iiiver, a t  Nulato, 

Alaska; E. W. Nrlsoli, March, 1881, and January, 1878. 
108-10.-U.S.N.M. Nos. 32456-58: Kodiak, Alaska; Wm. J. Fisher. 
111-12.-U.S.N.M. Nos. 29916 (holotype) and 29915: Kotlik, Alaslta 

[near mouth of Yulron River] ; E. W. Nelson, J anu :~ ry  20, 1881. 
113.-U.X.N.M. No. 29918: Yulion River; E. W. Nelson. 
114-15.-U.S.N.M. Nos. 38905 and 38901: Kowalr River, Alaska; Lt. 

G. M. Stoney, January 10, 1886. 
116.-U.S.N.M. No. 104429: Naltnek River, Alaska; Claude Flock, June 

12, 1931. 
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Snpplementary Stateinelit 

As this paper passes through page proof we receive a pnbli- 
cation by Andriashev (1939)  which bears on the status of the 
species of Cottidae here discussed. He  lists M y o ~ o c e p h u l u s  
parv t~ lus  on page 43, with a cluestion mark, presumably as to 
its validity. Following Taranetz ( 1 9 3 5 ~ )  Andriasher (1939 : 
43 and 6 6 )  synonymizes Crossias with Porocottzcs (see also p. 
1 3 ) ,  erroiieoasly regards Crossias alOonzaczclatzcs as a western 
subspecies of Porocottus Bradfordi, and records albouzaczilatzcs 
lroin Attn and Agattn Islands of the Aleutian Chain There- 
Sore our records of Crossias are not the first for North America. 
P o ~ ~ o c o t t n s  1)raclfo~Zi Rutter ( in  Jordan and Evernlauli, 1898 : 
2862-63) is clescribed as having the pelvic rays serrate in the 
male, and s h o ~ ~ l d  perhaps be referred to Crosszas rathei. than 
Myosoccplzn11c.s. 
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