THE FISHES OF SAN DIEGO, CALIFORNIA.

BY
1 Carr H. E1GENMANN,

Drofessor of Zoology, Indiana University.
(With Plates x—xv1I1).

The present paper contains an account of the observations made by
me on the fishes of San Diego and vicinity from December 11, 1888, to
March 4, 1890.

Especial attention was paid to the spawning habits and seasons, the
embryology, and migration of the fishesof southern California. A diary
was kept of the occurrence of each speecies throughout the year 1889
and part of 18390.

My knowledge of the oceurrence of each speeies is largely based on
observations of the fish bronght into the markets, which I visited twice
or thrice daily, and of those canght with hook and line by the numer-
ous habitual fishermen found on each of the wharves, and of those
canght by the seiners whom I accompanied on several occasions.  Dar-
ing the early part of 1888 each individnal fisherman sold his cateh as
best he eonld and the data for this part of the year are not as full as
tor the latter part of 1888, when praetically the whole cateh was brought
to two markets, where I could see the fish as they were unloaded. The
knowledge of the ocean fishes is largely derived from frequent visits to
ocean tide-pools, from the fish brought to the markets, and from a two-
weeks’ stay on the Cortes Banks.  As a matter of course, hundreds of
speeimens of most species have been observed to every one preserved,
and the present paper is to be looked upon as a eontribution to the eco-
nomie history of the fishes, rather than to the aiatomy of the various
species.

With two exceptions the types of the new species discovered and
otherwise interesting specimens have been deposited in the U. S, Na-
tional Museum. A nearly complete series of types has been placed in
the British Muscum and minor series in the Museum of Comparative
Zoology and the California Academy of Seiences.

The fishing grounds about San Diego are: (1) San Diego Bay; (2)
False Bay; (3) the shoal water (down to 100 fathoms) skirting the
coast; (4) the Coronado Islands; and (5) the Cortes Banks. There
are shallows off Coronado Beach whieh have not been examined.
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The faunze of Nos. 1 and 2 are essentially alike and quite different
from those of 3 to 5. The former are characterized by the presence of
Scicenide, Embiotocide, Atherinide; the latter, by the Scorpenide,
Sphyrenride, Scombride, ete.

San Diego Bay is about 18 miles long by 1 to several miles wide. Its
shores are sandy or muddy. There being no streams emptying into it
it contains pure sea water. False Bay is much smaller and shallower
aund in winter receives the water of the San Diego River.

Only two methods of taking fish are employed in these two bays,
viz, by seine and by gill net. The latter is only oceasionally used, but
so effeetive is the seining that unless it is stopped (all of it is illegal)
the fisheries of the bay will soon be worth nothing.

Ouly two methods of fishing are employed oft” shore, trolling and
bhand-line fislang. The trawl and gill nets are not used. The trolling
is employed to cateh Spanish mackerel and barracuda, the hand line
to eateh white-fish and rock-cod. The gill net and troll conld prob-
ably be suceessfully used in the shoal water oft Coronada Beach.

The young of many of the species the adult of which are always found
outside often enter the bay. For instanee, tinkers abound in the bay,
while adult mackerel are never found, except outside. Young barra-
cuda are sometimes found in abundanee, half-grown Spanish mackerel
enter the bay, and the young Paralebrar cluthratus are common while
the adult is usnally taken outside. '

Those specimens of ontside species living in deeper water are always
larger than those eoming from shallower water.

On the Cortes Banks the yonng of the species of the genus Sebastodes
ahonnd on the elevated ridge, while the adult are always found in deeper
water.

Those representatives of speeies abundant farther north are frequently
much larger than the average size of the northern individuals. For
instance, Sebastodes proriger reaches on an average 10 inches near San
Francisco, while one fonnd here measured about 24 inches. This may
be partly explained by the fact that these specimens usually come from
deep water,

The eolor of the same species of bottom fishes inhabiting the bay and
the outside varies greatly, and even the same species at ditferent depths
or on different bottomn, show remarkable e hanges.

Sebastodes vexillaris varies from flesh eolor to the brightest scarlet
and olive color. A local fisherman explains the color of this fish by
the fact that fishes in shallow water are likely to be blacker, those in
deep water lighter, and those on hard, rocky bottom of moderate depth
bright red.  Seorpeua guttata deserves special mention. It is fonnd
both in the bay and outside, on the rock-cod banks. Those found in
the bay are dull colored, ¢hiefly brown, varionsly mottled, while those
from the ontside have the brown replaced by the brightest searlet.
The eolor is so strikingly differeut that I have repeatedly thought the
two fishes to be distinct.
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Four lists of the fishes of San Diego have been published.  Jordan
and Gilbert in their tirst list, veferred to as J.and G., 'S0 (Proc. U, S. Nat,
Musx., 1550, 23) gave notes ou fifty-seven species collected by them.,  Rosa
Smith, in her first list, referred to as R. Smith, 'S0 (Nov., 1830), enume-
rated cighty-two species.  In their second list Jordan and Gilbert, 'S0a
(L e. 452) enumerated eighty three.  The fourth, or Rosa Smith’s second
list, 785 (West .\merican Scientist, June, July, and August, 1885), con-
tained the names of one hundred and nine species,

In the Proceedings of the U. 8. National Musemm for 1881, Jordan
and Gilbert give notes on the fishes of the Pacific Coast in general.
This paper is quoted as J.and G.,’S1; their synopsisof the fishes of North
America as J.and G.,’82. Owr three papers, Notes trom the San Diego
Biological Laboratory, 1, 11, and 111, are referred to as 789, "89a, and 90,
The other papers are quoted in full.

The present list emmumerates one hundred and seventy species and
varieties.  Of these I have observed all but the following during my
stay at San Diego. (1) Carcharinus lawiclle; (2) Manta bivostris; (3)
Hippocawpus iugens; (4) Stphostoma punctipinne; (5) S. Califoruicnse;
{6) Gusterosteus microcephalus; (7) Carany caballus; (3) Cheetodipterus
Jaber; (9) Neoclinus blanchardi; (10) Sphearoides politus; (11) Diodon
hystrie. 1 am not certain whether numbers 3, 7, 8, 10, and 11 of the
foregoing should not be discarded. They have not been taken here
within the last ten years. The others have been taken cither by Rosa
Smith prior to 1887 or they have been authoritatively recorded from
here by others.  The species (60) added to the San Diego fauna during
the period covered by this paper have already been ennmmcrated: in
the Proceedings of the U. S, National Museum, 1888, 463: the West
American Scientist for October and November, 1889: the Proceedings
of the California Acadewmy of Scicncees, second series., vol. 111, p. 1, 1890,
and in the American Naturalist Febrnarvy, June, and December, 1391,
and January 2. Of the sixty species added over twenty were new to
science, most of the others being forms already well known from the
northern part of California. Comparatively few sonthern species have

, been added.
I have found surprisingly few species of pelagic fish eggs.  This is
probably due to the limited meaus of collecting them and to the fact
, that at least 30 per cent of the teleosts inhabiting the region are vivip-
. arous.
The following synoptical key will perhaps assist future investigators
. to identify some of the species of fish eggs found at San Diego.

| A key o the species of ora obserred.

' * The egg ix large and has a leathery covering; the young leaves it in an advanced
\ stage possessing most of the characters

of the adnlt. ... .. .. ... SELACHIANS, t
g 4. Egg case flat, purse shaped ... ... ... ... SCYLLIORHINUS,
dd. Egg case spirally twisted, subconical.... .. ..o ... HETERODONTUS.

t Ouly two of the many genera of Selachians found here are oviparous.
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* * The egyg is small, with a zona radiata for covering; the yonng leaves it as a
Larva.
a. The cgg is hatched in the mother.

b. All the intraovarian foou is supplied by the lurge yolk, which always contains
one or more oil-globules. Youngleaving
motherin larvalstages. ... SEBASTODES,

bb. Intraovarian food mostly supplied by secretions of the ovary. Eggs small,
owing to the nonformation of fool den-
toplasm. Development characterized
by the hypertrophy of the hind gutand
later by the hypertrophy of the fins and
theireapillaries. Young leaving mother
in o mature stage. ... EMBIOTOCID.E.

aa. The egg is hatched in water.
¢. Nonpelagic eggs.
d. Eggs very large, 5 millimeters or nore in diameter. ... ... Poricuriys.j
dd. Eggs mucl less than 5 millimeters in diameter.
e. Zonaradiata withount filiments or projeetions.
/. Eggs cohesive (pelagic?); several oil globules. . OLIGOCOTTUS ANALIS,
(LEPTOCOTTUS. ?)
Jf. Eggs adhesive, protoplasm yellow, no oil globules.
CLUPEA MIRABILIS,
ee. Zona radiata with filaments scattered over its whole surface.
y. Filaments numerous, placed direetly on the zona.
[FUNDULUS PARVIPINNIS.
gg. Filaments few, very long, tapering, set in sheaths ot the zona.
(GOBIESOCID.E. )
h. Eggs large 2.4 millimeters in diameter, amber colored.
TYLOSURUS EXILIS. §
ggg. Filumnents few, their disk-like basal expansions hollow, fitting
into projeetions of the zona.
(ATHERINID.E.)
i. About ten filaments; several oil-globules during the ecarly
stuges .. .ATHERINOPSIS.
cee. Zona radiata with filaments or other processes on restricted regions.
J. Mushiroom-shaped processes near micropyle.

GASTEROSTEUS.
Jj- A meshwork of filaments attached in a cirele about the micro-
pyle.  The zona much elongute, club-
shaped, attached to lower surface of
rocks.
ZIPHLOGOBIUS CALIFORNIENSIS,
Jije Numerous fine filaments forming o cushion over nearly half
the zona; yolk salmon pink; white
aml deep purple oil-globules.
[SESTUES,
k. Spawuning in Marel in rocky tide pools of the ocean beach,
I. GILBERTL
kk. Spawning in May in the bay. I. GENTILIS.

t We have not seen the developing eges of this species. They are prohably fast-
encd to objects in sone way or other.  The male is provided with alarge (nidamen-
tal?) gland.

§ The eggs of the other members of this tumily oceurring herehave not heen exam-
ined,
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cc. Pelagic eggs.
I. A large number of ova embedded in atransparent matrix;
no oil globule, FiERASTER.
1. Ova separate.
m. No oil globnle.
n. Yolk in large segments, clear.

o. Ronnd ova........___. STOLEPLHORUS COMPRESSUS,
00. Oval ova..STOLEPIIORUS DELICATISSIMUS AND
RINGENS,

mm. One or more oil globules.
. Embryo developing black pigment in the ovnm.
q. Oil globule at the tims of hatching sitnated a
the anterior end of the yolk.
PARALABRAX NEBULIFER,
pp. Embryo developing black and brownish pigment
iu the ovum.
r. 0il globule at the time of hatching sitnated
at the anterior emtdl of the yolk.

s. Yellowish pigment at the time of hatching
in definite regions, viz:—at the month,
at the middle of the body, over the
anus and at somo distance hehind the
AnuS. . PARALABRAX MACULOFASCIATUS,

rr. Oil globule at the time of hatching at or
near the posterior end of the volk.

t. Chromatophores appearing when gastrula
covers about one-third of the volk, pro-
liferated from the embryonie shield and
the entire embryouic ring; fewer chro-
matophores on the tail at the time of
hatehing..SCIAENA SATURNA (and other
species of Sciaenidae?)

tt. Chromatophores appearing when the
gastrula covers abont two-thirds of the
yolk, proliterated from the embryo only ;
nwore chromatophores on tail at the time
ofhatching. . HyrsorserTa ¢ UTTULATA.

aaa. The eggs are hatched in a brood-ponch along the ventral surface of the
U SYNGNATHIDAE.,

UNIDENTIFIED EGGS.
Species No. 1. Plate X, figs. 6-9.

One egg of this species was dredged August 14, at 9:15 a. nm., in the
stage represented by fig. 6, PL 1. The egg is transparent, the globule
amber-colored. The €88 measures 0.80 millimeter, the oil globule 0,12
millimeter. The pigment cells were minuate and the difference between
yellow and black not well marked.

Four hours later the tail is just beginning to develop. The oil glob-
ule is very sparingly pigmented; the yolk sack in the neighborhood of

- the globule is covered with many yellow and oue or two black cells,
The color cells on the embryo are very small and uumerouns, the black
Onies as usual are on the dorsal, the yellow ones on the ventral surface
of the embryo,
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Another egg was found August 28, and is represented in fig. S. The
tail is mueh developed and the pigment more conspicuous,

On hatching the yolk sack is 0.80 millimeter long, and the total
length of the larva (fig. 9) is 1.4 millimeters. The globule is well pig-
mented and there are a number of eliromatophores on the yolk sack
below, in front of the globule. The chromatophores are pretty evenly
distributed over the fish.

Species No. 2. Pleuronichthys ccenosus ? Plate x, figs. 10-13.

A single egg of this species was found April 26, at 12:30 p. m. The
marginal infolding of the gastrula was well begun.

The egg was smaller than that of Hypsopsctte and was supposed to
be that of Pleuronichthys cenosus. It measured 0.71 millimeter in dia-
meter and the single small globule was scarcely more than 0,08 milli-
meter in diameter. , '

The blastopore closed somewhat over seven hours after the stage
represented in fig. 10.  Nineteen hours after fig. 10 pigment has been
formed, the embryo is comparatively narrow. In place of Kupffer’s
vesicle there was a double vesicle, one behind the other, as represented
in figs. 11 and 12, This was in all probability a pathological specimen.

In the figures only black-pigment cells are drawn; in later stages
numerous greeuish-yellow cells become prominent wherever there are
black ones. They are especially abundant about the head aud on the
body near the end of the yolk sack.

SUMMARY OF THE DAILY OBSERVATIONS.

The following lists are an abridgment of the detailed reeords kept
for the species.

The following abbreviations have been used:

b. Found in San Diego Bay.
? or 4. Ripe female or male, or temale with young if a
viviparous species.
¢. Eggs were proeured (usually by skimming).
y. Young were taken.
. Abundant.
f. Few.
¢. Common.

Numbers ordinarily indicate the date of the month when specimens
were seen.  Thus, after No. 11, Augnst 20, 28, indicates that specimens
were taken on August 20 and 28, If a number is followed by an * it
indicates the number of specimens taken., Thus, under No. 59, October
31, 1* indicates that one specimen was taken on October 31, ete.

=
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!

Speeies. | Jan. | Fely. l\lar.'A\pr. May. [June.
|

July. Dec.

Aug. |Sept.| Oet. | Nov.

i~

. Branehiostomna clon-
gatum.............

. Heterodontus fran-
@] cocondnneaoaE

. Squalus acanthias. ..
. Seylliorhinus veun-
triosus .....
Galeus eali S..
Triacis semitasciatus
Rhinotriacis henlei. .
. Galeorhinus zyop-
terus..............
Carcharhinus glau-
CUS ..enen. coonoadil
10. Carcharhinus lami-

1o

D oMM pew

11. Sphyruna zygena....l.
12. Alopias vulpes......
13. Squatina squatina. ..
14, Rhinebatns pro-

ductus .......... ..
15. Rhinobatusexasper-

alis . ... ..... oo
16, Rhinohatus triseri-

atus...............
17. Urolophus halleri . ..
18, Pteroplatea mar-

morata
19, Dasybatis dipterura.
20. Myliobatis californi-

CUE . L.
21. Manta birostris
22, Phoxinus orcuttii .
23. Albula vulpes...
24. Clupea mirabilis ....
25. Clupea sagax........
26. Perkinsia othouops. .
27. Stolephorus ringens.|... ...
28. Stolephorus delica-

tissimus ... L.

29. Stolephorus com-y
pressus. [

30. Synodus lucioceps. ..
31. Tarletonbeaniatenua
32, Diaphus theta......_
33. Stenobrachins len-

copsarum ......... 2
34 Myctophum towu-

35. Myctophum calitor
niense ... |,

CIr ... ...
37. Salmo iridens
38. Cyprinodon macu-

larius ..
39. Fundalus

41, Tylosurus exilis .__.
42. Scomberesox Dbrevi-
rostris ... . .. |......
43. Hemirhamphus rosa
44. Exoewtus californi-
T o
45. Siphostoma puncti-
Dpinne ... leaenen
46. Siphostoma auliscus- |... ...
47. Siphostoma lepto-
rhynchum ........{ ..
48. Hippocampus ingensf......
49. Gasterosteus micro-
cephalus ... ... o [, 5
50. Mugil eephalus .. ...
51. Menidia tenius..... |
52. Atherinopsis cali-
forniensis ...
53. Atherniops affinis. ..
94. Sphyriena argentea
55. Remora remora . . ..
56. Xiphias gladius.
57. Scomber colias. ... ..
58. Seomberomorus
maculatus.........|. . | .
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lAug. Sept.‘ Oct. | N

Mar. | Apr. |May. June. July.

|

Species. ‘ Jan. [ Feb.

59, Sarda chilensis......
60. Orcynus alalonga .../
61. Enthynnuspelamys.
62. Trachurus pictura- ‘

4

(il coogmobosocs oo
63. Caranx chrysus ca- |
ballus. cmeesven- .
64. Serioladorsalis...
65. Stromateus simil
limus. .-.....

66. Pnrnlahrax clathra-
o oc 000 coctEea0os

67. Paralabrax maculo-
fasciatus ..........

68. Paralabrax mnebuli-
(1)
69. Stercolepis gigas.... ...... P PO ] e |
70. kenlstlus californi-

SOLA - -ccnvennne
72. Girella nigricans
73. Caesiosoma califor-
niense
74. Roucador stearns
75. Sciwna saturna .....
76. Genyonemus linea-

. Mcuticirrhus undu-

latus

79. Cvnmcmn nobile .

80. L\noqcmn parvi-
pinne .............

81. Seriphus politus ...

82. (yerres cinereus..

83. Abeona minima.....
84, Brachyistius ire-
Atus -

86. Hyperprosopon ar-

Zenteus c.veeeenoa- Q Q ‘
87. Holconotus rho-

doterus - ........-. 1
88. Amphistichus  ar-

genteus .........--
89. Hypsurns @aryi..---
90. BEmbiotoca jacksoni.
91. Phanerodon laterale.
92. Phanerodon atripes .
93. Phanerodon ortho-

NOtNS. ..cccccee--- Ibnoood koooaolitcacs s
94. Phanerodon furca- |
1 112 PR a. a.
95. Rhacochilus toxotes. ...... 3

96. Damalichthys argy- |
roSOmusS.... ea==
97. Trochocopus pul-
BT c sooco0c0a0ce0 a. 1%, llesocoo
98. Pldts’glo%sus semi-
[ S 1T L1 P B Rty
99. Pseudojulis modes- '
F 11 P SR PR e
100. Pomacentrus ruhbi- l
PV 13 1 L]: PPN M PRSP
101. Chromis punctlpm
uis .
fi0o3 Ch.\\todl} erus
ber zonatuis . .o.coolesencn|eocconlonanne
103. Caulolatilus prin-

104. Gobius nicholsi.....lcocoofomnnen loascso
105. Lepidogobius gil-
il oo ossemoaccons
106. Lepidogobins
caudas. .---...---..

107. Cleyvelandia longi-
pinnis......

108. Gﬂhchth)s mira-
hilis c.cvocuceian--

109. Typhlogobius cali-
forniensis .......-.

110. Ophiodon clongatus.
111, Zamoleplsfrenatus. o
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Rt PROCEFDINGS OF
Speeies., ’ Jan. | Feb. J Mar.
112. Sebastodes panci- *7’ : .

113.
114,

163,
164.

166.
167,
169.
170.

. Sebastodes go
5. Sebastodes rufus....|.
7. Sebastodes ovalis...
. Sebastodes mys-

. Sebastodes proriger.
. Schastodes — atrovi-

. Sebastodes melanos-

. Sebastodes miniatus
. Sebastodcs ruber....
. Scbastodes rosaceus.
. Sebastodes constel-

. Sebastodes @reus ...
. Sebastodes chloro-

. Sebastodes cos .
. Sebastodes gilli
. Nebastodes elongatus
. Sebastodes levis ....[
. Sebastodes  ruliro-

. Sebastodes auricula-

. Sebastodes rastreli-

. Sebastodes chryso-

. Sebastodes serriceps,
. Scorpaena guttata ..
. Leptocottus armatus
. Leiocottus hirundo. .
. Oligocottus analis..
. Icelinus anstralis. ..
. Paricelinus hopliti-

CREM N . 3
. Scorpaenichthys

. Brachiopsis sp..-...
. Gobiesox rhessodon
. Gobiesox eigen-

. Eopsetta jordani. ...
. Paralichthys cali-

(T cconeccosaees
THEE) 500006600000
tomus........
Sebastodes pinniger.
latus..............

SHEIE o500 0 a0coa0s |

vinetus .. .........

LTS I o etets o o «

melas ...l

marmoratus.......

Isesthes gentilis

- Isesthes gilberti....|.
. Heterostichnus ros-

tratos. .....oo.oL L

. Heterostichus ros-

Ung3 31 |,

. Auchenopterus in-

tegripinnis....._..

5. Neoclinus  blanch-

. Fierasfer dubius ?

. Otophidinm taylori.
. Merlucius productus
. Citharichthys sordi-

dus ...............

fornicus...........
Hippoglossina
stomata...........
Xystreurys liolepis.
Pleuronichthys
CBNOSUS. . ......

0 Hv]tlsopsetta guttu-

T amoor R
Symphurn

canda .............
Spheeroides politus.

. Diodon hystrix.....

Chilomycterus cali-
forniensis.........

Molamola .......... ..

Oct. | Nov.‘ Dec,
i ¢

oy
Apr. | May.

June. (July. | Aug. Sept.
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GENERAL REMARKS ON THE INDIVIDUAL SPECIES.

I have endeavored to collate references to San Diego fishes.

BRANCHIOSTOMID.XE.
Branchiostoma elongatum Sundevall.

Cooper, in Cronise, Natural Wealth of California. 498, 1868. Jordan & Gilbert,
’81. 29 (not seen). As B.lanceolatum. Gill, Proc. U. S. Nat. Mus., v. 1882,
515; Rosa Smith, July, ’85, 55. E. Am. Nat. 1892, 70.

Before 1891 three specimens of this species were known from San Diego
Bay. They were taken by Dr. Cooper in 10 fathoms of water near Rose-
ville. During July, 1891, I took a large number near Ballast Point,
where a dredge was decpening the channel.

HETERODONTIDE.
Heterodontus francisci (Girard).

Jordan & Gilbert, ’80, 34; Rosa Smith, July, ’80a., 458., id., 82, 30. R. Smith, '85.
This species is very abundaunt at San Diego both in the bay and out-
side. The eggs are often driven ashore and lodged between rocks in
tide pools or are thrown on the beach. Several eggs ready to hateh
have in previous years been found during January. A female abount 1
meter long opened March 27, 1889, by some fishermen, contained an egg
inclosed in its twisted shell.

SPINACID Z.
Squalus acanthias Linnazus.

E. & E., ’89,1; '89a, 12.

This species is very abundant at the Cortes Banks. One specimen,
taken in July was with young, 22 millimeters long. One individual
caught a short distance off Point Loma, January 9, 1890, was with
young, 11 millimeters long. In these the external gills had already
disappeared and the characteristic color of the adult was developed.
It has not been seen in the bay.

SCYLLIDXE.
Scylliorhinus ventriosus Garman.

Rosa Smith, '85. E. & E., ’89,13.

We have not, seen the adult ot this species at San Diego. The empty
dried egg cases arve frequently thrown up on the beach and occasionally
live ones are found. They are extruded during December (February
at Santa Barbara, J. & G.). The young have been described by us L ¢.

It has not been taken in the bay.
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GALEORHINID A,
Galeus californicus (Gill).

J. & G. 80, 34, as Mustelus californicus; R. Smith, 80, Mustelus hinnulus.
J. & G. ’80a, 458; id. ’81a, 31. R. Swmith, July, ’85.

This species is quite common in San Diego Bay. A specimen eaunght
with hook and line, February 14, 1890, was with young. There were
fourteen and the yolk was all or nearly all absorbed. The Specimen
was mutilated and the young had been taken from it when it was ex-
amined. They were evidently nearly ready to be freed.

Triacis semifasciatus Girard.
J. & G.’80,34; R. Smith, 80; J. & G. '80a, 458; id. '81, 31; R. Smith, ’85, July.
E. & E. ’89a, 13.
The females of this species are abundant in the bay during sum-
mer and are frequently taken with hook and line. A few are also found

in winter. Embryos in advanced stages were taken from the mother
in September and October. The young have been described 1, ¢.

Rhinotriacis henlei Gill.

E. & E., 89, 13,
A single specimen of this species was taken with hook and line Sep-
tember 7, 1889. It contained but three embryos in either uterus,
each 115 millimeters long.

Galeorhinus zyopterus Jordan & Gilbert.
R. Swmith ’80, as . galeus; J. & . "B0a, 458; id. 81, 32; id. 'R, 871; R. Smith ’85,
July; E. & E. ’89a, 13.

Common in the bay in summer or during the early part of gestation.
Two females taken August 30, 1890, had young 50 millimeters and
80 millimeters long respectively. One specimen was taken off Point
Loma, February 14, 1890.

Carcharhinus glaucus (L.).
E. & E. ’89, 1.
Three large specimens, nearly 3 meters long, were taken in San Diego
Bay May 14,1889. 1t was fonnd to be quife abundant on the Cortes
Banks during July and August.

Carcharhinus lamiella Jordan & Gilbert.

R. Smith ’80; J. & G. ’80a, 458. J. & G.’81, 32 all as Eulamia lamia. J. & Q.
Proc. U. S. Nat. Mus. v. 110, 1882, as Carchavius lamiclla; id.’82, 60 as Eulamic
lawia, and 873 as C. lamiclla. R, Swmith, ’85, July.

Only two specimens of this shark have been taken as yet. They
were procured by Jordan & Gilbert in 1880.

R B
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SPHYRNIDAE.
Sphyrna zygena (L.).
E. & E. ’%9a, 10 and 11.

This species is not uncommonduring summer. A large specimen was
taken on the Cortes Banks in August. One was caught in the bay
on September 6 and others were taken oft Point Loma August 28
and September 24, It seems to be always accompauied by FEcheneis
remord.

ALOPIDAS.
Alopias vulpes (Gmelin).

Two specimens of this speeies were takeu in the fall of 1890,

SQUATINID A.

Squatina squatina (I..).
R. Smith ’80; J. & G.’'80a, 458; id. '81, 33; R. Smith ’85, July.
This species is probably found in the bay thronghout the year. It
is not infrequently caught oft' the wharves. Specimens were seen on
April 20, 1889, and January 15 and Febrnary 11, 1890.

RIINOBATIDA.
Rhinobatus productus Ayres.

J. & G.780, 3t; R. Smith 805 J. & G. ’80a, 458; id.’81, 34; id. ’82, 876; R. Smith
"85, July.
Caught oft the wharves in spring.

Rhinobatus exasperatus Jordan & Gilbert.

J. & G.’80, 32; R. Smith '80; J. & G. ’80a, 458; id. ’81; id. '83, 63 und 876; R.
Smith ’85, July.
Commen in the bay.

Rhinobatus triseriatus Jordan & Gilhert.
R. Smith, '80; J. & G, '80a, 458; id., '81, 34; id., '82, 64; R. Swith, 85, July.
Not uncommon in the bay.
DASYBATID.E,
Urolophus halleri Cooper.

J. & G, ’80, 31; R. Smith, ’80; J. & G.,’80a,457; id., 81, 35; id., 82, 46; R.Smith,
83, July.
Verv ¢
ery commeoi.
Pteroplatea marmorata Cooper.

J. & G., 80, 31; R. Smith, '80; J. & G., *80u, 457; id., 81, 353 id., 82, 47; K.
Smith, ’85, July.
Common.
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. Dasybatis dipterura Jordan & Gilbert.
J. & G, 80, 815 R. Swith, 805 J. & G, '80a, 457; id., '81,85; id., 83, 48; R. Smith,
85, July.
One specimen taken with hook and line in October, 18895 another
in a seine November, 1890,

MYLIOBATID A,
Mpybliobatis californicus (ill.

J. & G, 'S80, 31; R. Smith, 'S0.
Common.
MANTIDA.
Manta birostris (Walbanm).

No anthentie speeimens have heen recorded from lere,

Jordan & Gilbert eredit it to San Diego on the authority of whalers.
Mr. Medina claims to have seen one about five years ago. None of the
other fishermen know anything about it.

CYPRINIDE,
Phoxinus orcuttii Eigenmann & Eigenmann,

BE. & E., 90, 2.
This speeies is very abundant in the Temeeula River, at the Temecula
station, and in its tributaries. Some specimens were also tound at San
Bernardino.
ALBULIDA.

Albula vulpes (Linniens).
J. & G, ’80, 30; R. Smith, '80; J. & (i, '80a, 437; id., '81, 87; id., '82, 258; R.
Swith, 85, July.

This species has not, at any time during the past year, been abun-
dant at San Diego. It is occasionally eanght during the summer and
carly spring. A few speeimens were taken September 10 and it was
not seen again till December 19, when a single small individual was
taken. 1 have not seen it with ripe sexunal elements,

CLUPEIDA.
Clupea mirabilis Girard. (Plate xX1.)
J. & G., ’80, 30; R. Smith, '80; J. & G., '80a, 457; id., ’81, 37; id., 82, 263; R.
Smith, ‘85, July. Eigenmanun, Am. Nat., 1, March, 1889.

This speeies entered San Diego Bay September 11, 1839, and no more
were seen atter February 15, 1890. It spawuns probably during the
whole time of its stay here, as ripe females were seen the first and last
days it was taken. The young have not been observed in the bay
during smmmer. The whole of the catel is sold fresh.

On January 3, 1858, a ripe male and a ripe female were procured, and
although the fish had been dead some time fertilization was success-
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fully attempted. The eggs are very adhesive, and come from the ovary-
in long strings.  Shortly after they have been deposited they lose their
adhesive power, and if they are then freed from the objeets to which
they have become attached they do not adhere again.

The membrane at the time of deposition is greatly shriveled and
does not become distended till some time afterwards.

The yolk is eollected in small spheres; it is grayish while the proto
plasm is yellow and eollects at the side of the egg. This fact enables
one to trace the formation of the germinal disk quite readily. In an
hour the protoplasm is well collected at the ectodermal pole, while proe-
esses extend from it over the yolk and others probably in between the
yolk spheres. Frequnently there is also a slight thickening of proto-
plasm over the eatodermal pole. The fate of this has not been deter-
mined. Fig. 4.

One honr and fifty minutes after fertilization one of the eggs began
to segment. The segmentation furrow deseends slowly, prodneing
slight folds on the surface of the blastomeres on either side of the fur-
row. With the deseent of the furrow the blastomeres become more and
more separated. When the furrow has reached the base of the germi-
nal disk it slowly closes up again, the blastomeres becoming closely
appressed. At one hour and fitteen minutes from the heginning of the
first segmentation the second furrow appears. At one hour and forty-
five minutes the thivd eleavage has been completed in several eggs. (Fig.
15.}) Ttisnow seen that the segmentation is not quite symmetrieal, and
the third eleavage, whieh invariably leaves cight eells in pelagic eges in
this case, produees five or six or seven as well as eight, and these are
not very regularly arranged. This fact is undoubtedly due to the has-
tening of the segmentation in some cells and the retardation in others.

The development of this species does not difter greatly from that of
the shad, and the accompanying figures probably sufficiently illustrate
the different stages.

The meridian of the emibryo comes to lie in a horizontal plane.

Two days after fertilization the embryo begins to move and the heart
bheats.

Six days and a half after fertilization one ot the membranes was
empty, but the fish could not be found. The remaining embryos
remained aetive in the shells five days longer when all of them died.

The larvee or young of this species T have never found.

Clupea sagax Jenyns.
J. & G., 80, 30; R. Smith, 80; J. & G., 80a, 457; id.,’SL, 87; id., '82, 263; R.
Smith, "85, July.

This species enters San Diego Bay about the first of September
(large ones were first seen the past season on September 10) and
remains titl some time in Mareh. Large schools of them are found
about the wharves. Tew are caught in seines, and many of these are


































































































































