IL—GEOGRAPHICAL DISTRIBUTION OF THE GADIDE OR THE
gl(l)jll){CEAMILY’ IN ITS RELATION TO FISHERIES AND COM-

By KARL DAMBECK,*

A.—~CHARACTERISTICS OF THE GADIDZ.

Next to the herring, the cod is perhaps the best known and most jm-
Dortant family of fishes, on account of its extended and very productive
Sheries and commerce. The study of its characteristics aud gencral
QIStribution, however, i8 not only interesting to the fisher and business
Ban, but also to the naturalist, on account of their bearing upou the
Telations existing between currents, temperature, saltness, and depth
of the ocean; the modes of distribution of animal and vegetable life,
ang many other unsolved problems. According to the careful and re.
'able juvestigations of Dr. Albert Giinther, of the British Museum, the
aily comprises 22 genera, 60 species, and numerous varieties. Of
€se, 9 genera, with 41 species and several varieties, are especially im-
g?r.tant-, viz: Gadus, with 19 species; Merlucius, with 3; Phyecis, with
i Molva, with 3; Motella, with 5; Brosmius, with 2; Couchia, with 3, and
a’}iccps and Lota, with 1 species each, while the other 13 genera, with
arell‘ 19 .species, are si-mply connecting and travsitional forms in this
iqge Series of widely-distributed fish, and are far less numerous in indi-
. “lals as well as in species. The fertility appears to decrease in the
W(l“’idual in proportion to this multiplicity of genera and species.
Way, for instance, find with the ling and the cod three to nine
; S:‘?&, 1877., 111, pp. 158, 224, 345, 422.—Rovi§ed by Tz).x.'leton 1. Bean.—Dambeck’s
.18. compiled from various sources, some of them antiquated, and, consequently,
ntrz;mug no reference to recent discoverifzs. .Mauy statements oI'i'ered a8 facts arc
Somme “,r and f)bhors doubtful. Some guuemllza.tl.ons aro wmade from msut.hoxent data,
© eutirely founded on error. After making due allowance for misstutements
Eg::{u"lusions of uncertain value, there still remains much that is inter.estiug. The
to ld;:-l'ue which he z}cce‘pts differs from that adopted by many American authors,
ief synonomy 18 given:
g Yulgariy (maoculosa) = Lota maculosa, (Le 8.) Rich.
3 u:”;lﬂa‘ris = Lota Tnaculoaa var. vulgaris, Jenyns,
adyy a,fo; :hua-callanas = Gadus morrhua, L. ]
adug igrc';lﬁ"ii —T. Mcfafwgrammue f:quﬁnuu, (L.) Gill
3 us ¢ ‘s—ﬁllfz'clz‘zua carbonariug, (L.) Bon. .
CO“chia m.t,odu.v = Ahcf (?yadua tomcodus, (Walb.) (Full.
hyeiy r:’ﬂ;nw-ia-—. Ctlza.ta, ar:qentata, (Rumh‘..) Gill.
Py, a"?;.iw_ Uropftycu‘a regius, (Walb.) (‘l'l]li
adus Cali}'oia"msil l«;{m chuas,(WL!.lb.) (éll 1' Gill
roﬂmi-ua o Ilwllﬁ—-— er(?gadua 1)1‘0;::11:&110,( 1 .‘) . ill.
garis = Brosmius brosme, (Fabr.) White.
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millions of fully-developed eggs, while Lotella and Halargyreus have
only a few thousand. .

The cod family has a remarkable tendency to variation, as is most
strikingly apparent in the difficulty of defining genera and species; the
species show many varieties (Gadus morrhua, near Great Britain, bas
two, a light-colored one in the north and a dark one in the south)s
the genera, numerous species, &c., throughout the whole family. The
caudal or tail fin is never placed at the end of the terminal vertebré,
but has its lower portion slightly in front of it, and even unites somé
times with the anal fin; the scales are frequently ctenoidal,® and thus
also similar to those of the fishes of former ages. Sometimes the eyes aré
very large, which is usually considered as peculiar to the more recent
forms of fishes, as the number of barbels also is most probably an indi-
cation of the stage of development, increasing or diminishing with the
antiquity of the fish. The head is often comparatively small, as with
Brosmius vulgaris; often large, as with Gadus macrocephalus, and some’
times the lower jaw is elongated and hook-shaped—a mark of antiguitys
according to the analogy of the salmon. I therefore conclude that the
family is still in the process of development, namely, from fresh-water
into salt-water fish. I do not assert, however; that the saltness of the
ocean is greater at present than in former ages, but I wish to state the fact
that the codfish, Gadide, also at previous periods lived in regions of the
sea where the water was bat slightly salt; for in the present time, Q0
they live more particularly in fresh and brackish water, or in gea-water
of not more than 2 to 3 per cent. of salt.

The Lota vulgaris is a true fresh-water fish in the lakes and rivers of
Central, Northern, and Eastern Europe, Northern Asia, and nort,hef}1
North America, and yet, according to Pallas, it also occurs in the Arcti®
Ocean, on the coast of Siberia, as far as Indigirka, and according ¥
Ratbké in the Black Sea, and according to Yarrell in the Frith of Fortb:
OmMMWMnmewmowwﬂmMMhddMMNMWSmmHMOme
rivers again. Thus the cod migrates up the Tweed. The Gadus macr?
cephalus, according to Pallas, frequents the ocean around Ka:mtscha‘-lfa
and America, but ascends the rivers in May and returns to thé ocean 10
August and September, after remaining about four months in fres
water.,

They all live in regions of the sea where the water contai
little salt, especially at the mouths of rivers, fresh-water basins, por
&c. They require a temperature of the water of from 39° to 440; v
Lota vulgaris can endure a somewhat lower tewmperature, and the sout>”
ern forms, Physiculus and Uraleptus, will bear a somewhat higher; thv#
the tamily belongs to the temperate zone, and its occurrence indicateﬂ
unmistakably a medium temperature, even where such might not
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*The gadoids, as now limited, all have cycloid scales.—T. 1. B. 1of
t Microgadus tomcodus has been transferred suddenly from salt water to a fresh-w2
aquarium-and kept alive for months.~—T. H. B.






