REPORT ON THE WORK OF THE STEAMER ALBATROSS.

{Abstract.]
By LiguT. COMMANDER J. F. MosER, U. 8. N.

During the first part of the fiscal year,until December 15,the Albatross
was employed in far-seal investigations, under direction of the Treasury
Department. After an extensive cruise in the North Pacific Ocean,
Bering Sea, visiting the different seal islands, she returned via Japan
and Honoluln. The vessel was relieved from duty under the Treasury
Department December 15, and the latter part of the year was engaged
in fishery investigations off the coast of southern and central Oalifornia
until May, when preparations were made for an examination of the
streams of southeast Alaska, to determine their fishery resources.

During the year there were 163 days spent at sea underway and in
open anchorages, and 13,925 miles were steamed by log. The want of
reliable charts for navigation on the Asiatic coast was felt, and, incident-
ally to the regular work of the vessel, many hydrographic omissions
and errors were noted and corrected. Adttention is called, in the report
of the vessel work, to the many doubtful islands, reefs, and shoals on or
near the regular tracks of vessels between Yokohama, Honolulu, and
San Francisco. Hydrographic notes and observations, particularly of
the Robben and Kuril islands, were compiled which, accompanied by
photographs and sketches, have been transmitted to the office of the
U. 8. Coast and Geodetic Survey.

The itinerary of the vessel was as follows:

Dutoh Harbor, Unalaska........ccueennen July 2-6 | Honolula Harbor, Oahu Island, Eawail, Nov. 7-30
Pribilof Xslands .eceveenreninnnnninnnnn July 8-19 | Sausalito Harbor, California........... Dec. 11-30
Datch Harbor, Unalaska............... July 20-23 | San Diego Bay, Californis .......... Jan, 1-Apr.b
Commander Islands............... July 30-Aug. 9 | Santa CatalinaIsland, California..-..... Apr. 6-10
Petropaulaki Harbor, Kamchatka. ... Aug. 11-18 | Monterey Bay, Colifornia.c..onmeesno Apr. 11-24
Kuril Telands ......ooooenemmeaannnnn, Aug. 22-26 | Snusalito ADChOYREE seeeerereenn- Apr. 25-May 8
Robben Island, Okhotek Sea ..-... Aug.28-Sept.1 | Ports on Puget Sound, Washington....May 14-30
Shana Anchorage, Kuril Islands. .. ...... Sept.4-6 | Ports and auchorages in British Colum-
Hakodate Harbor, Yozo Island, Japan, Sept. 10-19 |  bia aud southeast Alzaka........ ... June 1-30
Yokohama Harhor, J 8PAN ........ Sept. 22-Qct. 22

The commission appointed by the President in June, 1896, to investi-
gate the condition of the fur-seal herds of the Pribilof, Commander,
and Kuril islands consisted of Dr. David Starr Jordan, of Leland Stan-
ford Junior University; Mr. Leonhard Stejneger and Mr. T. A. Lucas,
of the United States National Museum; Lieut. Commander Jeff. F.

Moser, U. 8. N., commander of the steamer Albatross; Mr. O. H. Town-
: . CXLVIL
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send, naturalist; Col.Joseph Murray, special agent of the Treasury, and
Mr, G. A.Clark, secretary. The report covering their work will be made
by that commission., All the commissioners visited the Pribilof Islands,
and Dr. Stejneger and Lieut. Commander Moser were instructed to visit
the Asiatic side, the former being detailed to make the report. ,
Submitted herewith are extracts and tables from the report of Lieut.
Commander Moser covering the subsequent work of the vessel:

PACIFIC COAST FISHERIES.

In summing up the work of this vessel for the six months ending
June 30,1897, that part relating to the salmon and balibut fisheries of
Alagka, which commenced June 6, forming part of the work for the
summer and fall, will not be referred to, but left for the full report for
the six months ending December 31,1897. The fisheries in the vicinity
of Santa Catalina Island and the salmon trials with deep-sea gill nets
will here be chiefly considered.

-Under instructionsof March 24, the Albatross wasdirected to examine
the shelf surrounding the island of Santa Catalina with reference to its
fishing resources. This island lies 18 miles south of Point IFermin (San
Pedro) and is separated from the mainland by the San Pedro Channel.
Its extreme length is 183 miles in a general east-and-west direction,
extreme breadth 7 miles, average width 4 miles, and length of shore
line about 45 miles. It is mountainous, with precipitous slopes, the
highest peak reaching an altitude of 2,109 feet. About 6 miles from
the extreme western end a break occursin the mountain system con-
necting the two parts by a very narrow isthmus about one-half mile
long, which gives it the appearance of two islands when approaching
from the northward. There are several coves in which large vessels
may find a lee, but no harbors for an all-around protection. The pre-
cipitous character of the shore line is sufficient indication that the
shore shelf is narrow. The 50-fathom curve is nowhere more than 2}
miles from shore, and generally within a mile, while the greatest dis-
tance of the 100-fathom curve, so far as the hydrography has been
developed, is less than 4 miles.

The character of the bottom generally is mud, with areas of mud and
sand, or mud and shells, or all combined. At a few points outside of
the immediate shore line and off the eastern and southeastern parts of
the island small areas of rocky bottom are found.

The visit of the Albatross during the first part of April was at a
period when the migratory fishes had not yet appeared, or at least the
advance guard of a few species had only commenced to run. I can
therefore only speak of what might be termed the winter or early spring
fishing. From the morning of our arrival at Isthmus Cove, April 6, to
the morning of departure, April 10, the drag seines, gill nets, trawl
lines, hand lines, and beam trawl were constantly used whenever prac-
ticable, in depths varying between a few fathoms to 130 fathoms. ‘The
prineipal stations were made at Isthmus Cove and vicinity, in Catalina
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Harbor—in the vicinity of Dakin Cove (Avalon) to 86 fathoms, off the
southeast end to 50 fathoms, and off the south end to 132 fathoms. The
results are appended in detail by stations. The largest catches were
made with the drag seine, large numbers of smelt and small herring
being taken; with other gear the results were disappointing.

At Avalon, one morning, some 25 or 30 wall-eyed mackerel (Scomber
colias) and about a dozen rockfish (Sebastodes) were taken with the
triple mesh gill-net; a few yellow-tails had also recently been taken.
Hand-line fishing off the eastern end of the island did not meet with
much success, but south of the island, off what is known locally as Silver
Cafion, where the chart has character of bottom marked “rocky,” we
took by Land lines, in depths ranging from 90 to 132 fathoms, a large
number of rockfish (Sebastodes), the largest weighing 8 pounds.

The fishing here is entirely ih spots: As the vessel drifted over a
favorable looality, probably a small, exposed rock area, as many as five
rockfish would be taken on one line. A few minutes afterwards the
Place would be passed, and then a long wait until we drifted over
another spot. All the places were visited that are known locally as
good fishing-grounds around the island, but so far as could be ascer-
tained there are no large fishing-banks on the shore shelf of this island.
On the south and southeast sides are a few small, rocky patches in deep
water, 80 to 130 fathoms, where if one knows the exact ranges—a ship’s
length makes a difference—a person desiring to handle 100 or more
fathoms of line can obtain several varieties of fish in large numbers,
The visitor to the winter resort at Avalon can go to these spots and get
a “ good day’s fishing,” and the small village at that point can also be
supplied, but the grounds could not be relied upon for large markets.

Migratory fishes come to these shores during the spring and summer
in large numbers for spawning, and the summer visitor finds many
different species in abundance. During our visit, smelt, small herring,
and anchovies were plentiful, the seine bringing in large numbers; and
the local authorities stated that a little later all the fishes so well known
in these waters would be abundant, such as mackerel (Scomber colias),
yellow-tail (8eriola dorsalis), bonito (Sarda chilensis), albacore (Germo
alalunga), barracuda (Sphyrana argentea), etc.

The fisheries around Santa Catalina Island are not vigorously pros-
ecuted; there are a few fishermen at Avalon who supply the local
demands, and a few more at Isthmus Cove who ship occasionally to San
" Pedro. These latter were engaged in setting pots for the spiny lobster
during our visit, and making some preparations for summer fishing.
The demand for fresh fish by nei ghboring cities on the mainland is easily
met by local fishermen, and as the demands become greater this island
may supply a larger amount during the summer season. When the
sardine cannery at San Pedro is running, large hauls are made on this
side of the channel, and no doubt fish of different species can be
taken here in sufficient numbers for canning or salting, but the supply
near the large cities is ample to meet their wants.
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The fishing methods in this vicinity have been fully described in pre-
vious publications of the Fish Commission, and therefore need not be
referred to again. '

The Albatross arrived at Santa Cruz, Monterey Bay, at midnight of
April 11, and commenced a series of investigations off Monterey Bay
and the Golden Gate with a view of ‘determining the grounds resorted
to by salmon while at sea, and all the attending conditions. The
stations were selected with special reference to the character of the
bottom, and as net setting in such great depths was experimental, the
work was commenced under 100 fathoms depth. Seven stations were
made, and while the catch at each station, together with the beam-trawl
hauls, is appended in detail, it may not be uninteresting to add a few
remarks relating' to our trials.

The stations were first selected ou the chart, but before setting the
nets the depth was ascertained by sounding, and, if satisfactory, one
or more hauls of the beam traw] were made to test the bottom life.
The first station was selected near the 100-fathom curve on the south
side of the submarine gorge which penetrates the central portion of
Monterey Bay, in latitude 36° 45’ 30"’ N., longitude 121° 53’ 30" W, at
the sounding marked 127 fathoms, five, dark sand. The lead at this
point indicated soft mud. The vessel was then moved over short
distances, but each sounding indicated muddy bottom. Trials with the
beam trawl showed that proper bottom had been found, and two cod
gill-nets were set in 68 fathoms, latitude 36° 45’ 15 N., longitude 121°
53’ W., C. S. chart No.5500. On account of a dense fog these nets
were not hauled for three days, when the catch was found to be a few
rockfish and dogfish. The nets were badly torn by sharks. In all our
search for proper bottom conditions, the indications of mud as shown
by the lead were not conclusive, for at all such stations in this vicinity
and to the northward the beam trawl gave evidence of rocky bottom,

either by bringing up pieces of rock or marine forms only found on
‘ rocky bottom, besides the net being torn by dragging over rocks. The
shore shelf, say to 500 fathoms, appears to be bowlderous or stony,
generally covered or partly covered with or imbedded in mud.

Station No. 2 was in 39 fathoms, latitude 36° 39’ 30" N,, longitude
121° 53' W., near sounding 38 fathoms, hard gray sand. Two surface
salmon nets were set at this station and remained 18 hours without
result. At a third station,in 5 fathoms, gray sand and rock, inside of
Point Pinos and parallel to the beach of Pacific Grove, where 2 salmon
nets were down 12 hours, only a couple of rock bass were taken.

Station No. 4 was in 278 fathoms, mud and sand bottom, in latitude
360 47' N., longitude 1220 10’ W, The beam trawl indicated very pro-
lific life, bringing up several bushels of sea-urchins, large numbers of
flounders, slime-eels, spider-crabs, starfishes, and other forms. There
were many humpback whales seen in the vicinity. These nets fished
16 hours, and when hauled brought in a number of black-cod and afew
dogfish, rockfish, and spider-crabs; nets very badly torn by sharks.

’
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Station No. 5 was in 581 fathoms, mud and sand, in latitude 36° 43’
N., longitude 1220 12/ W, The beam trawl at this position brought up
about a dozen large macrura, the same number of rockfish and small
flounders, spider-crabs, and many other forms, Easter Sunday inter-
vened, and as a long search had to be made to recover the station the
nets were in position 48 hours, and when hauled contained a number <.)f
macrura and black-cod; nets badly torn, presumably by sharks. This
station is probably the deepest gill-net ~tation that has ever been mz_lde,
and it is doubtful if macrura have ever before been gilled.

Station No. 6 was made in 56 fathoms, sand and mud, in latitude
37000/ 30" N, longitude 122° 20/ 30" W. The beam trawl indicated live
bottom, but the nets, after fishing 40 hours, were empty when hauled.
The conditions at this time were very unsatistactory; heavy wind and
sea prevailed, so that the gear could hardly be handled, but the nets
were well set, for they were clear when hauled.

Station No. 7 was in 68 fathoms, in latitude 37¢ 37’ 30"’ N., longitude
1230 02’ W. The beam trawl indicated recky bottow, the trawl net
being badly cut. The gill nets fished 18 hours, and brought in large
numbers of rockfish, several black-cod, ratfish, dogfish, skates, etc.

These stations were all made between April 13 and 24. En route to
Alaska gill nets were set 4 miles SW. from the Tatoosh Island light
(entrance to Straits of Fuca) in 77 fathoms, live bottom, as indicated
by the beam trawl, and were fished for about 20 hours; they brought
in 1 black-cod, 1 lounder, numerous dogfish, and (rolled up in a few
fragments of what had been a net) a ground sbark 104 feet long.

It was intended to continue this work a few days off Cape Flattery,
but the weather was so unfavorable that all further trials were aban-
doned, and the vessel entered the sound to complete her preparations
for work in Alaska, ' '

Deep-sea gill nets, I think, can be used to 1,000 fathowms if the proper
gear and proper weather conditions are obtained. The nets furnished the
Albatross were not specially rigged and consisted of three salmon gill
nets and three cod gill nets, all 30 yards long of 16-6 flax,and hung to
6-thread tarred mavila. The salmon nets were: One 53 meshes, 6-inch;
45 meshes, 7-inch; and 40 meshes 8-inch; floats, 1 fathom apart. The
cod nets were 1 each: 24 meshes, 6-inch; 21 meshes, 7-inch; 18 meshes,
8-inch; floats, 2 fathoms apart. The floats used were glass, and alter-
nate ones on the salmon nets removed. The lower coruner of the nets
were unchored with 10-pound Chester folding anchors. The buoy line
was 6 and 9 thread stuff and usually from a third to a half the depth of
water was added to stray line. The hauling was done from boats by a
small hand winch, This could have been done from the vessel by steam
winch, but there was danger of carrying away the light gear, ot (?nly
by the heavy strain of the winch, but by the jump of the vessel in a
seaway. For hauling by steam specially heavy gear will be necessary.

The buoys were ordinary trawl-line buoys, the number increasing
with the depth of the set. At 581 fathoms four buoys were used on
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each line, and the line further relieved by a glass float at cach 100
fathoms. The glass floats are excellent if properly made; those sup-
plied seemed to be thin and not well sealed—about half becoming
“drunken” under the pressure, and therefore useless.

The positions were obtained by sextant angles on shore objécts and
compass bearings, yet in several instances some difficulty was experi-
enced in recovering the buoys. Large buoys can not be used without
increasing the gear very much in weight, and it is probable it the size
were very much increased the jump of the buoy in a seaway would move
the moorings. A very small metal nun-buoy painted red and white,
fitted with a socket for the staff of a small white flag, would be most
suitable, [t is true that a vessel could lie near the nets, but some
method would have to be adopted to light the buoys for night work.
This course would, however, be frequently defeated by the weather.

The weather on the Pacific Coast is not favorable for these investi-
gations. The prevailing northwest winds, while not blowing a steady
gale, at times approach it and send in a sea too heavy for work of this
nature. When the winds slaclken the fogsrelieve them. Moderate and
smooth seas are necessary to work the nets and use the beam trawl
successfully, and clear weather to locate the positions.

The greatest enemies to the nets were found to be sharks, for which
the gilled fish no doubt formed a tempting bait. A bite of the net was
usually taken with the fish. In someinstances the nets came up almost
in ribbons, and one set was always under repairs. From 15 to 20 nets
are needed in these investigations. When detained at an anchorage on
account of uufavorable conditions outside, the drag seine was used,
surface gill nets and hook trawls set, and boats employed in trolling
and hand-line fishing.

Many fish taken by hook trawl and gill nets were found completely
hollowed out, nothing remaining but the head, vertebra, and skin.
This is the work of the slime eel, which, introducing itself inside the
fish, sucks out the fleshy portion: A few specimens taken in the beam
trawl have been preserved.

The fishermen of Santa Cruz and Monterey state that they took
salmon in the bay every month during the winter of 1896-97; that the
salmon follow the bait, anchovies, and sardines, and can be taken when
the bait is inshore; that no salmon are taken in gill nets, but that
during the summer when the run is large they take several tons a day,
and all by trolling. During our visit no salinon were taken.

Referring to the investigations by deep-sea gill nets it will be seen
that at every station occupied there was good live bottom, and at every
set, except No. 6, fish were taken, showing that the nets were doing
their work; but in no instance were any anadromous fishes captured.
Judging from the forms of the bottom fish taken in the nets, the hauls
of the beam trawl, the general nature of the bottom, and considering
the subject of structure and pressure, it is my opinion that anadromous
fishes will not be found in ocean depths,
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TABLES.
1. ———I{ecord of ocean tempu atures and specifio gravttws (surface).
Station. | ’lompor-
ature by | Tempor-
Date. | Time of day. 1 attached u‘Flll‘O
H hermom- of nir
Lat. N. i Loong. W, v eter.
1
1886, o+ o + nu o o
July 1 53 45 00 | 156 40 G0 47 47
1 53 47 00 | 158 09 Q0 40 48
1 53 40 00 | 169 22 00 46 49
1 53 37 00 | 160 41 00 46 47
2 53 456 00 | 162 12 00 46 47
2 5330 00 | 164 07 00 45 43
2 53 46 00 | 105 28 00 44 43
3 Duteh Harbor........ 40 41
8 56 20 30+ 109 34 00 40 43
24 6424 15 169 08 30 45 46
24 54 31 00| 170 08 00 44 45
24 54 40 060 | 171 30 (0 45 44
25 64 45 00 | 172 48 (0 45 45
25 64 46 20 | 174 17 00 45 47
25 54 58 00 | 175 24 00 45 40
25 54 50 00 1768 38 00 46 48
27 55 03 35, 170 07 18 | 47 48
H East.
27 55 05 00 - 170 55 00 | 46 49
27 65 07 007 178 53 00 | 46 46
28 5507 00 : 177 30 00 | 48 48
28 55 05 00 176 09 00 | 46 48
28 55 05 00 1 175 28 00 | 46 48
28 5503 00 ° 175 15 00 46 47
29 6503 00 | 174 08 00 45 46
29 5502 20 | 173 15 00 46 48
20 54 58 00 | 172 21 00 46 48
29 54 55 00 | 171 12 (U 46 47
30 .| 5451001 170 08 G0 46 46
31 Bering Islond . ....... 51 47
Ang. 2 Coppor Islnnd ........ 47 46
9 55 22 1 165 44 46 48 49
10 54 42 30 162 65 00 51{ ° 58
10 63 45 00 | 161 15 G0 61 55
11 53 17 00 | 160 35 00 50 53
1 52 59 00 | 150 64 60 52 58
16 .| Petropaulski ......... 5¢ 55
19 Aratcha Bay ......... 43 80
19 52 04 00 : 158 49 00 49 54
20 51 36 00 | 158 30 €O 46 50
20 5115 30 ¢ 157 53 30 51 64
gg : 60 49 00 . 157 22 G0 52 65
: I 50 23 00 | 156 53 00 48 48
2i 49 48 00 | 150 13 30 49 50
3 49 30 00 , 155 21 00 45 48
1 48 12 00 | 154 56 00 42 45
21 48 43 00 | 154 36 00 40 4
22 48 39 00~ 154 20 00 38 41
%g 48 34 11| 153 52 (o 42 44
2 48 20 00 ' 153 37 00 38 48
5 i 48 22 00 . 153 20 00 43 45
2 Matualsland......... 49 50
35 Sundunoi Rocks . 38 45
] Ushishir Island 39 48
26 | 47 32 30 | 152 14 45 40 45
2 47 38 00 [ 151 30 00 53 52
9 47 42 00 | 150 44 00 46 42
a 47 48 00 | 149 30 €0 47 45
37 47 54 22} 14D 03 00 56 54
b 48 03 00| 148 09 00 53 53
28 48 09 00 | 147 11 00 56 56
=® 4818 00 | 146 21 00 57 57
28 | .48 26 30 | 145 28 00 54 57
30 Robben Island ....... 58 56
Sopt. 3 .| 4835001 144 11 30 53 57
T3l 48 40 07 | 144 00 17 56 56
5 ' 48 29 00 144 41 00 47 54
3 47 66 00 | 145 13 w0 65 64
3. 47 28 00 | 145 48 00 56 63
. 3 40 56 27 146 22 32 57 o8
3! 46 38 00 | 146 45 00 56 [\
40 18 00 | 147 05 00 55 53
1 45 54 00 | 147 17 00 53 63
8 45 31 30 | 147 32 80 55 68
4516 30 | 147 44 00 68 64
6 45 17 00 | 148 51 00 b8 61
¢ 45 20 00 | 145 58 00 58 62
7 4524 00 | 145 03 QU 57 60
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1.—Record of ocean temperatures and specifio gravitics (surface)—Continued.

Temp. of |
Station. Temper- A ;
amrg by | Temper-| sgml.mon Specifio | S]:,tslglfl n
Date. | Time of day. attached | ature e | P | & g
thermom.| of air. | 8P ET&V. | BTAV ty. ‘1‘5"3 © to
Laut. N. | Long. E. .
t, g eter. taken. .
189“‘ o " o 1 on o o [}
Sept. 7| 12m..........] 4525 30 144 04 30 56 62 74 1.0230 1. 024266
7 . 143 17 00 56 59 T4 1, 0228 1. 024066
7 142 32 00 58 58 74 1.0224 1. 023666
8 141 46 00 53 57 74 1. 0228 1. 024066
8 141 21 00 66 64 74 1. 0230 1. 024266
8 141 10 00 67 68 74 1.0234 1. 024666
8 140 42 00 68 68 4 1. 0234 1. 024666
9 . 140 16 00 68 86 74 1.0234 1. 024666
9 139 54 00 68 68 74 1. 0236 1. 024866
9 139 37 00 68 69 74 1. 0236 1. 024866
9 139 42 00 69 69 74 1. 0236 1. 024866
10 140 12 00 70 68 74 1. 0232 1. 024466
10 ,Japan ..... 68 68 74 1.0230 1. 024266
20 142 17 00 67 70 70 1. 0240 1. 024630
20 141 56 20 - 68 68 70 1.0238 1. 024430
20 141 36 10 69 69 70 1. 0238 1. 024230
21 141 19 00 08 68 70 1. 0238 1. 024430
21 140 55 40 72 69 70 1. 0238 1. 024430
21 140 42 30 77| 72 70 1. 0240 1. 024630
21 . 139 67 30 76 73 70 1. 0242 1.024830
22 . Gulf of Tokio........ 70 Li11) 70 1. 0202 1. 020830
Oot. 22 6p.m. .| 34 50 00 140 35 00 73 68 70 1. 0242 1. 024830
22 | 12p.m. 34 61 00 { 141 30 00 kil 68 70 1. 0246 1. 025230
23| 6a.m. 34 50 00 | 142 29 00 3 66 70 1. 0248 1. 025230
23 |12m... 34 57 00 | 143 25 30 75 67 70 1.0246 1. 025230
23 6p.m 34 44 00 ( 144 25 00 75 67 70 1. 0246 1. 025230
23 | 12 p.m. 34 35 00 | 145 60 00 74 85 70 1.0248 1. 025430
24 6a.m. 34 24 00 146 61 00 74 85 70 1. 0248 1. 025430
24 | 12m... 34 15 30 147 47 00 % 68 70 1. 0248 1. 025430
24 6 p.m 34 09 00 148 66 00 5 68 70 1. 0248 1. 025430
24| 12p.m 34 07 00 150 05 00 74 67 70 1. 0248 1. 025430
26 | 6a.m. 34 05 00 | 151 10 00 73 86 70 1. 0246 1. 025230
26| 12m... 34 04 19 152 04 00 74 72 70 1. 0246 1. 025230
25| 6p.m 34 02 00 | 153 25 00 74 70 70 1. 0246 1. 025230
25 12p.m 34 02 00 154 40 00 73 09 70 1, 0246 1. 025230
26| 6a.m. 34 04 00} 155 38 00 73 68 70 1. 0248 1. 025430
26 {12m.. 34 04 11 156 21 30 72 72 70 1. 0246 1. 025230
26| 6p.m 34 10 00 | 157 42 00 76 4 70 1.0248 1. 025430
S 26 12p.m 34 10 00 | 1568 45 00 73 71 70 1. 0248 1. 025430
27| 6a.m 34 20 00 | 159 50 00 72 72 70 1. 0250 1. 025630
27 12m.. 34 25 30 | 160 54 46 72 72 70 1. 0250 1. 025630
27 6p.m 34 25 00 161 45 00 71 74 70 1. 0250 1. 025630
271 12p.m 34 26 00 162 46 00 70 73 70 1. 0250 1. 025630
28| 6a.m.. 34 25 30 163 50 00 n 74 70 1.0248 1. 025430
28 [ 12m 34 26 18 165 01 25 71 74 70 1. 0248 1. 025430
28 | 6p.m........| 342400 166 10 00 71 74 70 1. 0248 1. 025430
28 | 12p.m.... 167 25 00 72 7% 70 1.0248 1. 025430
20| 6a.m. 168 35 00 72 74 70 1. 0246 1. 025230
20| 12m...... 169 32 23 [i}1] 73 70 1.0248 1. 025430
20, 6p.m 170 50 00 72 73 70 1.0248 1. 025430
29| 12p.m 172 00 00 72 73 70 1.0248 1. 023430
30| 86a.m 173 20 00 73 74 70 1. 0250 1. 025630
80 {12m.......... 174 18 15 72 75 70 1. 0252 1. 025830
80 ) 6 175 45 00 70 74 70 1. 0252 1. 025830
80 176 55 00 60 73 70 1. 0252 1. 025830
81 178 00 00 89 72 70 1. 0252 1. 025830
81 178 65 00 67 70 70 1. 0262 1. 025830
31 179 58 00 67 85 82 1.0236 1. 026200
West.
31 179 06 00 67 66 82 1. 0236 1. 026200
Nov. 1 178 23 00 85 66 82 1. 0240 1. 026700
1 174 21 15 66 67 82 1.0242 1. 026800
1 173 31 00 09 85 82 1.0242 1. 026800
1 172 40 00 70 66 82 1. 0242 1. 026900
2 176 31 00 72 67 82 1. 0242 1. 026900
2 170 56 45 72 n 82 1. 0242 1. 026900
2 170 10 00 72 69 82 1. 0242 1. 026801
2 1069 23 00 72 69 82 1. 0242 1. 026800
3 168 37 00 73 68 82 1.0244 1. 027100
3 167 41 14 % 72 82 1. 0244 1. 027100
F] 166 57 00 75 74 82 1.024 1. 027100
3 166 02 00 74 772 82 1. 0244 1.027100
4 165 19 00 6 72 82 1. 0242 1. 026900
4 164 19 00 76 75 82 1.0242 1. 026900
4 163 38 00 76 76 82 1. 0242 1. 0268800
4 162 563 00 76 76 82 1. 0242 1. 026900
b 161 56 00 77 78 82 1.0240 1. 026700
5 . 160 50 00 77 80 82 1.0240 1. 026700
5 6pm........ 160 22 00 78 80 82 1.0242 1. 026900
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1.—Record of ocean temperatures and specifio gravitics (eurface)—Continued.

Temp. of

Station. Temper- | specimen Speoific
ature by | Temper- g4 time | Speeifio gm:is re-
Date. | Time of day. attached a‘&ug’ sp. grav. | gravity. | du cw

-1 of air. : o C,

Lat.N. | Long W. [thermom s 16
1890. o a1t o u ° -3 o

ov. 23 62 00 | 159 41 00 7 80 sg % g%g b 326000
23 27 00 | 150 27 00 i 79 8 LoKz) 3 02209006700
¢ 23 02 30 | 169 01 30 i 80 s2| Lozo| 1020000
H 22 31 00 | 158 47 00 7 80 g2 Loxs| 1026500
8 22 03 00 | 158 82 00 7 80 g Lozms) 102000
‘ 21 31 00 | 168 18 00 77 80 | 1 38| L O
7 Honoluly, H.I........ 8 81 s2| Lozz| 1OZME
30 21 21 00 167 28 00 6 78 67| 1.025 1025707
Dec. 1 22 58 00 | 154 27 30 ki 78 67| Lo2s8| 1025067
2 2483 10 | 161 19 15 7% 78 67| 10258 1025087
3 26 15 00 | 148 20 00 74 76 67| 1.0258 o
4 27 47 00 | 145 37 00 73 73 67| 1.0258| -1 025967
5 2917 20 | 143 03 25 68 70 67| 1.0258) 10 91
8 80 26 00 | 140 09 00 69 70 67 1.0256| 1 022767
7 81 36 80 | 137 02 00 68 68 67| 1.0256| 1.02 &

8 32 53 00 | 183 32 00 65 69 67| 1.0262| 1,0263
9 84 01 25 | 130 00 12 66 71 671 1.0248 | 1.024087
10 85 55 45 | 126 17 80 60 63 67| 1.0248  1.024887

2.—Record of accepted sounding stations of the United States Fish Commission steamer
Albatross for the fisoal year ending June 30, 1897.

EASTERN PORTION OF BERING SEA SOUTH OF PRIBILOF ISLANDS.

Position. Temperatures.
Date, | Serial Time of Depth Character of
number. day. Lat.N. | Long. W. bottom. Adr. fo tl?;:—
1896. o ¢ u o ¢ u | Fmas. . a
July 7| Dr.3634] 4.14p.m. | 54 51 00 | 167 27 00 664 | bk. VoL S........ 48 36.3
v 7| Hy.3666| 8.18 g.m. 54 51 00 [ 167 46 00 671 | gn. M.bk.vol.8 .| 43 43 36.4

1PROM BERING ISLAND TO KAMCHATKA COAST.
East.

Aug. 9 [*Hy.8660| 3.05p.m. | 5511 80 16539 00 41 | fue. gy.S.bk.Sh.| 52 48 ]........
Hy.3681| 6.21 p.m. | 508 30 | 165 26 00 | 2,250 | fne. gy. 8. bk. P.C| 49 49 3.0

9| Hy.366211.16 p.m. | 54 49 42 | 164 36 00 | 2,665 | M. fne.dk.5. P ..| 52 49 35.0

10 | Hy 30663 | 5.242.m. | 54 51 00 | 163 46 00 | 3,117 | bu. M. {ne.dk.S.} 64 49 35.2

10 SHy.3664 [11.0la.m, | 54 42 30 | 162 55 00 | 2,077 { bu. M.dk.S. P...; &7 50 85.0

10 |*Hy.3665| 4.20 p.m. | 54 8500 | 162 11 30 473 | bo.M.qk. 8. P...i 58 44 38.0

10 EHy.3666 | 5,49 p.m.| 54 32 30 | 161 58 30 686 | bn. M. fune.S.P..] 63 44 87.4

10 5Hy.3667 | 7.07p.m. | 54 20 00 | 161 50 00 453 | bn. M.dk.S.P...| & 45 37.0

7SOUTHEAST COAST OF KAMCHATEKA.

.m. | 611700 158 10 00 127 En. M.Co.dk.S.P| 63 49 82.7
m. | 6116 00 | 168 03 00 100 | bk.S. P
m. | 5108 00| 157 48 00 96 | bk.S..ccenaenenn 60 b1 83.1

8 ALONG KURIL CHAIN.

Aug. 21 | Hy.3660| 8.42p.m.| 4843 00| 154 31 00 M| 4| 3887
22 | Hy.3670| 8.32 o | 483300 15¢ 53 00 2| 31| 8
22 | Hy.3071| 5.01a.m.| 48 32 00| 164 65 00 411 87 feeeenoes
22 | Hy.3672| 11.19a.m.| 48 36 00 | 153 59 00 5| 42 ao,;
22 | Hy.3673| 7.54p.m.| 48 26 00| 153 33 00 471 45 “7
23 | Hy.3074 [ 10.26 a.m.| 48 19 00 | 153 23 00 a8 44 gg‘s
23 | Hy.2675| 2.24 p.m.| 48 13 00| 163 20 00 8| 40
24 ["Hy.3676 | 10.68 a.m. | 47 35 00 | 152 48 30 46| 38 .

1Except station Hy. 3600, geographical positions on this line are independent of shore features.
*Accopting posltign of A%‘i mgen, Bering Island, ns plotted on Stejneger's map, it bore NE. by
E Er-i(t]n:eg.). dis:ant 3 milea from Hy. 3660.
derial temperatures to 1,000 fathoms.
Pt:‘i:)o &3’ :I(‘l{xtp Rt. Pt. to Cape Kosl(l)ﬁ'. 8950 08 first Pt. left of Ext. Rt. Pt. te Konloff. 770 02' Ext. Rt.
t. Kronotaki.

E ‘:012:“3?%’“{. Rt. Pt. to Kosloff. 91° (l)g’ Ext. Rit.§b.7 ‘tn {%mnouki.c :;eoggﬁ)s&og t:a?fg({{lredrf‘%ck
xb ofut, N.16° E., mag. Mt. Kronotski, N.74° W., mag. y N. “ .
:'(7}3:05%' Ext. Rt‘i. Pt.to Kotlall!o . 1012 Kosl‘(’)ﬂ' to dlebtel'che;io ro}«:k‘:o t%: : r?soslom N.46° 30' W., mag.

graphical positions, approximate, without relativn to shol . + station Hy. 8676
8Geo hical positi roximate, without relation to shore features, except station W'y, SOU5,
9Posi 101]1) refurygg u;) x::ab:gp“x“ Old Village, Lower Ushishir Island, as in lat. 470 30'56.8" N.,

long. 1620 47! 65" E., determined by this vessel.
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2.—Record of accepled sounding stations of the United States Ilish Commission stcamer
Albatross for the fiscal year ending June 30, 1897—Continued. )

' SEA 0 OKHOTSK FROM LOWER USHISHIR ISLAND TO ltOiiBE,\’ ISLAND.

Positiqn. l i | ‘Temperatures.
Serial Time of - e e — Character of
. Dato. > Depth. |
number. day. Let.N. |-Loug. W, bottom. ! Air. 15;:;: t]é(‘,lf.
— ——— || — |-

1896. o s 1 o 1| Fms. | l
Aug. 26 [Hy.3679( 7.27a.m.| 47 31 30 | 152 45 48 37 [P eeeeeeanaaa. . | 451 39 38.7
20 |21 y.3680| 8.14 a.m. | 47 31 30 152 30 ¢0 685 | P ...... 45 i 40 35.7
26 $Hy.3081| 8.27a.m.| 47 31 42 152 32 00! 1,164 . fne. gy. S........ 44 I 39 35.2
206 1§ Hy.3082) 11.07 a.m. ) 47 3200 | 152 21 00 . 1,5 bn.M.fne.gy. S+ 44, 39 34.7
26 (6Hy.3683| 122p.m.| 4733 00| 152 07 00 | 1,712 | fne. gy. S . 47 I 39 35.2
26 | Hy 36841 4.25 p.m.{ 47 36 00 151 468 00 | 1,830 ' bn. M.dk.S.....} 53 63 ).-.e....
26 | Hy.3685| 9.32p.m.| 474030 | 151 05 00 ] 1,836 | bn. M. fne. S..... | 49| 50 35.7
27 { Hy.3686| 2.32a.m.| 47 4500 | 150 23 30 | 1,836 { bn. M. fne.S.....1 43 | 47 35.9
27 | Hy.3687| 7.46a.m.; 47 50 00 149 42 00 | 1,843 | bn. &yL M. fue. S 48 50 36.0
27 | Hy.3688{ 1.02p.m.| 475530 ' 148 56 00 | 1,562 | bn. M. fne. 8.....| 55 \ 55 35.8
27 | Hy.3689] 5.41p.m.| 48 01 30 | 148 18 30 | 1,426 bn. M. fne. S..... 65 55 36.0
27 | Hy.3680] 10.35p.m.| 48 08 00 | 147 34 00 064 | 1t.bn. M. qtz.S..| 56! 56 36.0
28 | Hy.36011 3.27a.m.| 48 15 00 | 146 51 00 796 | It.bn. M. qtz. 8 \ 57| 59 30.0
28 | Hy.3602| 8.02a.m.| 48 21 00 | 146 08 00 698 | bn. M. fue. S..... b8 56 36.2
28 [ Hy.3693| 12.47 p.m.| 48 27 45 l 145 20 30 155 |‘bn. M.crs. vol. S.| 58 ' 56« 33.0
98 | Hy.3694 | 3.46p.m.| 48 31 48 | 144 54 51 27 | fne. G.R.Sh.....| 57! 48 35.0
28 | Hy.3695( 5.30 p.m.| 48 29 00 ‘ 144 42 30 16 [ TKY ceecenannnnns 58 | ) I PP

’SEA OF OKHOTSK FROM ROBBEN ISLAND 10 ITURUP ISLAND.
) T
Sept. 2| Hy.3696| 5.44 p.m.| 48 22 00 I 144 41 00 20 | fne. S.P......... 55 47 40.0
2| Hy.3697| 9.04p.m.| 48 05 00 | 145 01 00 71 M., b4 55 31.0
3| Hy. 3608 | 1.40 . 1. 47 43 00 . 145 28 00 631 | gn. M. S b4 54 37.0
3| Hy.3608: 6. 12a,m.| 47 20 30 \ 145 54 00 | 1,584 | gn. M. fne. S.. b3 56 35.0
3 Hy.3700]| 11.08a.m.| 46 58 00 ' 146 20 00 | 1,818 | gn. M fue.S 57 58 35.9
8| Hy. 37011 4.18p.m.| 46 35 00, 146 49 00 | 1,820 | lt. bu. M. 8 62 55 36.0
3| Hy.3702( 0.13p.m.| 46 15 00 | 147 07 00 | 1,817 ; bn. M. fne. S..... 55 55 345.8
4 | Hy.3703] 2.18a.m.[ 4548 00 * 147 22 00 1. 825 | gn. M. fne. S..... 53 54 36.0
4| Hy.3704| 4.28a.1m.| 45 40 00 | 147 28 00 | 1,761 {;n. M. foe. S..... 53 53 35.9
4 Hy.3705, 6.25a.m.| 453130 ! 147 3230 1,078 | bn. M. fne.S..... 63 54 86.0
4 Hy. 3706, 8.20a.m.| 45 23 00 147 39 30 | 1,107 ; bn. M. fne. S..... 54 54 36.0
4| Hy.3707 | 9.25a.m.| 45 18 00 i 147 42 00 668 | bu.M.crs. S..... b4 ‘ 54 36:5
7SEA OF OKHOTSK FROM ITURUP ISLAND TOWARD LA PEROUSE STRAITS.
Sept. 8 | Dr. 3652 | 10, 00n,m.| 45 16 30 ' 147 53 00 56 [....eu..
6 { Dr. 3653 10.30 a.m. - 45 14 00 ; 147 52 30 57 50.5
6 | Hy.3708 | 10.53 a. m. 45 16 00 | 147 62 00 58 50.0
6 | Hy.3709 | 11.48 a. m.' 45 18 30 l 147 45 00 \ . 04 58 35.7
6| Hy.3710| 1.20p.m. 45 18 00 . 147 31 00 810 | gn.dM.S......... o0l s5 36.0
6 |Hy.37111 4.06p.m. 145 19 00| 147 09 00 | 1,641 gn.M. fne.S..... 60 ‘ 54 36.0
6| Hy.3712| 9.06p.m. 45 21 00 146 27 00 | 1,744 j 8o M. foe.S..... 60 58 35.8
7| Hy.3713] 1.53a.m.} 45 23 00 | 145 46 00 [ 1,700 ! gn. M. S......... 61 58 30.0
7TIHy. 3714 6.30a.m.! 45 25 00 ° 145 02 00 | 1,649 ' gun. M.S......... 80 57 35.9
7 | Hy. 3715 | 10.43 a. . l'45 97 00 | 144 21 00 408 | gn. M.cre. S. P...| 62 54 36.5
7 |Hy.3716; 2.38p.m.! 45 81 00 143 38 00! 122 | gy. S ............ 62 50 83.0
7| Hy.3717| 5.22p.m., 45 34 00~ 143 12 00 68| gn.M.......... 61 57 84.0
7 {Hy.3718; 6.50p.m.' 45 36 30 : 142 58 00 62| gn. M .._... eeeel 60| O 32.0
[l |

! Geographical positions on this line referred to obs.spot at Old Village, Lower Ushishir Island, as

in lat, 47° 30’ 56.8// Ni, long. 152° 47/ §5' E.

1440 48’ 38" E.

2 Babuskin Rock, south (true) 3 mile.
3SW. end Lowoer Ushishir, S. 68° E., true; S.end Ketoy, 8. 48° W, true.
45W. end Lower Ushishir, 8. 80° E,, true; S.end Keotoy, S. 280 W, truo.

5SW. end Lower Ushishir, S.92° E,,

true; S, end Ketoy,S. 14° E,, true.

$Right ond Ketoy, S.44° E., true: North Ushishir Peak, S.86° E., true.
The five preceding bearings are all independent of goographical positions of the stations and have

not been adjusted.

7 Positions on this line are geographical without relation to shore features.

Robben Island is assumed to be in lat. 482 31’ 30"/ N, long.

TPosition xi‘iim on B. A.

chart No, 2405 of Shaua Village, Iturup Island, is acoepted. Lat, 450 15’ N., long. 1470 66 E.
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8.—Reoord of stations of the steamer lbatross where long-heam trawl was used.

i
Position. Temperatures.| Wind. T .
—_ T'm
3 . g =3
> Time of . X Clharacter of -] -1
“ Datoe. 2 Ly
1 bottom. b ;.S
fé' day. Lat. N. [Long. W. | g g ’.2 e 8 ,E'E
O <] = S |~
4 i8] 8 1|8 S E
o [ " o ¢ " Fms,
Santa Oatalina Is-
1897 land, Oalifornia.
3662 | Apr. 8| 11.00 a.m.| 1y off Avalon, Da- | 69 | 68 | 51.7 | 47 | Fro. gy. s...| Variable.0—1 { 11
kins Cove. 10
3603 | Apr. 8 | 11.39 a.m.| Near preceding | 69 | 58 | 52.6 | 47 |..... @0 -nene- IO N S |
station.
3004 | Apr, 8| 1.30 p.m.| 2'off Avalon, Da- | 70 { 58 | 40.7 | 80 |..... o .-.... c.do....j0—1] 13
kins Cove. :
8605 | Apr. 9| 1.07 p.m.| 33 17 00 {118 24 00 | 76 | 61 |.._... 69 |..... do...... cdo...fo—1| 9
Monterey Bay and
vietnity,
3666 | Apr. 13 | 11.02 a.m.| 36 45 00 |121 53 00 . 64|56 1...... 68 | M.e.bldr ...| West ...(1—2 8
36067 | Apr. 13 | 12.04 p.m. | 86 45 00 {121 52 00 | 64 55 | 47.7 1 90 ..... do ...... ...do.... 2, 12
3668 | Apr. 13 | 2.44 p.m.| 36 40 00 [121 63 00 | 67 | 56 48.7 | 30 | S.mica ..... W.byS.[1—2| 11
3668 | Apr. 16 | 4.43 p.m.| 36 47 00 (122 11 00 | 55 | 57 | 42.7 278 | Gn.m.fne.s | §SW ...|[0—1 | 15
3670 | Apr. 17 | 11.44 a.m.| 36 43 00 {122 12 00 | 58 | 54 | 37.8 581 DI, B..... Calm ... 0! 27
3671 | Apr. 21 | 10.52 a.m.| 37 00 00 {122 20 00 | 53 | 50 |.... .. 56 |..... do...... NW.bywi5—6; 15
3672 | Apr. 24 ) 10.47 a.1m.| 37 37 00 (123 02 00 | 56 | 49 49.0 | 68 | S,00,r ... NW ... 2| 21
Flattery Bank.
8673 | May 14 | 0.50 a.m. | 48 21 45 il24 60 30 | 54 | 47 [ 45.0 { 77 | Gn.n.s.....| West. ..|1—2 |....
i

Results of Beam-trawl Hauls.

No, 3662.—Many flounders of 2 speoies, 1 quite
large, many emall; many small sculpins; several
large holothurinns; many sea-urchins, 2 apecies;
2 soft crabs with mossy backs; 1 naked mollusk;
1shell with small ascidians attached; fow small
whells of two specios ; fow large herinit-crabs; fow
brachiopods with cup-corals attached; fow bard
red starfish; 3 very small starfish; 2 fragmnents of
spongo; 4 small shrimps.

No. 8663.—Several Jarge flounders, 2 species,
many young and small; sevoral young sculpins; 1
small octopus; 1 small fish; 3 small shrim )8; 1
large rod holothurian; 2 hard red starfish; 1 large
gray starfisli; 1 very small starf'sh; 1 very small
ophiurun; many sea-urchins of 2 specios; 2 pon-
natula, 1 very small; 1 large worm in tube; 1large
and 3 small shells.

No. 3664.—2 large flounders of difforent species,
few small; 1 red sculpin; several small sculpins;
2 alligator-fish; few young rockfish: 1 small
blenny; many sca-urchins, 2 specios; few small
shriml)s; 1 small hormit erab; 1 tiny spider-crab; !
1 cushion starfish; sevoral hard starfish with
short arwa; 1 large soft starfish; 1 large shell;
few small shells; 1 10lothurian; 1 naked mollusk;
1worm; skate egg-cases, bryozoa, hydroids, otc.

No. 8665.—36 smnll flounders, 2 or §'species; sov-
eral flounder fry; 1 sculpin; small sculpins of
several species; ‘1 adult and 2 small alligator-fish;
fow young rockfish; 1 small skato; 1 small octo-
Dus; sea-urchine, 2 species; sovoral red holothu-
rians; 1 hard-skinned holothurinn covered with
warts; 1 small ophiuran; sevoral small starfish, 2
or 3 species; fow small shrimps; 1 large worm
intube; 2 naked mollusks; 1 small sea spider.

No. 3666.—1 cultus-cod, fewnle, 39? inches, 213
puunds, §t0nmch ompty; 1 cultus-cod, female, 304
Inches, 12 pounds, reaigun of fish well digestod in
stomach; 4 chimera; 3 red rockfish; 1 skato; 3
small flounders; several oung rocktisli; 2 small
octopus; 1 bushellarge wﬁvito 4nemones; 1 prawn;
few small shrimps ot 2 apocies; 1 cach of 2 species
of holothurians; 1 small crab; 1 hermit-crab; sov-
eral small shells of sovoral species; 1 small crus-
tacean; 3 starfish of difforent species; many small
and & few large worms and tubes; several cup-
corala. A bowlderthe size of ahogshead, coverod
withanemonosand cup-corals, wasntlso broughtup.

0. 3667.—8 small rocktish, of 3 species; 1 col-
pout; 1 small flounder; 1 smal] octopus; 1 holo-
thurian; 2 sea-urchins. ;

No. 3668.—1 large and fow small long-finned sole ;
1 small fish; few shrimps; 3 amall shells of 2 spe-
cies; 1 parasitic crustacoan; 1 ophiuran.

No. $669.—1 rockflsh (8. ruber); 1 Jarge skate
with rockfish in stomach; 1 small skate; 15 large
flounders, of 3 species; several slime cols; 1
small pelagic fish, with very long tecth; 2 small
fishes; several large and fow small spider-crabs;
1 small apemone; few small moduswe ; several her-
mit-crabs; 1 barrel sea-urchius, ap: arontly of
samo spocies ; soversl small hard atarflsh ; soveral
small brittle starfish with many arms; several
shrimps; 1 fragmont sponge; several shells.

No. 8670.—8 maoruri, 4 male and 4 female, 1
with apparently vipe ova;3large tiounders ; many
red small rockflsh (probably Sebnates); seversl
young rockfish; 1 small dusky fish, and 1 very
small brilliant-scaled fish, both evidently pelagio;
6 large syider-cmbs, with long thin red legs;
many small ditto; 1 largo crimson prawn; few
small shrimps; 2 sea lice; few very small sea-
urchins; 3 smnllatarfish with many arms; 2 small
starfish of different specics; 2 ophiurans, 1 very
small; many small shells of several apecies;
many shells (Gnsteropoda) mostly with small, red
anemones nttached, and o fow with hermit-crabs;
many small, rod anemones: fow small Pennatula;
2 xmﬁod mollusks; worms of soveral species; 4
sea mico; 1 small squid; 1 small medusa; 1 skate
ogg-case with anemone attached.

No0.8671 —Several Jurgo and fow small flounders
of 2 or 3 specios; ova of larger flounders ncarly
ripc, showing pivk through skin: few small rock-

. fish; 3 alligatorflsh; 2 young squid; 1 shrimp;
| fow uen-urghins; goveral starfish; several ophi-

urans; several s!m]lséa 011‘14 ;pocios; few worms
nd sea mice; 8 naked mollusks.

° No.3672.—4 large flounders, 2 onch of 2 spt?cien;
1 small rockfish; 1 large skate; 1 alligator-tish,
ova well developed ; 1 smallghrimp; 1 smlnll star-
fish; few ophlurans; many crinoids; 2 amall
shells, 1 with hermit-orab; 1 sea-urchin; 1 large
groen worm; 2 smn{l crabs; 1 large anemono; 1
8 rent coral.

""X"ll. gl(‘:‘;g.n-—l large barndoor skate, 8 pounds; 1
large flonndor with young shrimps in stomach; 4
chimarn; 2 small alligator-tish; 2 flounder fry; 1
young squid; soveral sholls, few with hermit-
crabs; severnl shrimps and prawns; severalophi-
urans; few fragmonts sponge; 1 large starfish,
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4.—Reoord of gill-net stations of the U. S. Fish Commission steamer Albaiross.

“ Position. Tempora-| g | ¢ Wind. Nets set.
2 - £ %
E Date. Time. $| g E gg g %
cl Lat.N. |Long.W.| (3|8 (=2 g § g 5 al
] . HiBIB ]| & J 8 |ole
& (a8 {8( 6 a |Sl85] &
[ o o ¢ "
Santa Catalinag Is-
1897 land, Oalifornia.
Apr. T{7p.m.....[ 1 8" BE. of Ava- | 64| 68....16-100 rky. | Variable| 12|11 | 2| Menha-
lon,Dakins Cove. den.
: N RN 7. SN d0.ecencann.... . 60 58/....16-10] rky. |....do...]1-22] § | 2| Do.
Monterey Bay and
vi:tyﬂit . .
1| Apr.13 | 10 a.m....| 36 4515 | 121 63 00 | 64| 5547.7| 68| m.S.bldr.]....do ...[0-1 | 70| 2| Cod.
2 13 {230 p.m..| 36 3930 | 12153 00 | 57| 6648.7| 39|gy.S.mica| W.& S.11-2x 19, 2| Salmon.
3 4| 5pm..... Off Pacifioc Grove, | 60| 67|....] b|gy.S.rky.| WNW ..[3-22| 13; 2{ Do.
Pofot Pinos, ‘ 1| Salmon,
4 16(4p.m..... 36 47 00 | 122 10 00 | 55| 57|42.7| 278 gy- én SSW.... 17{ 2| Cod .
tne. S. -
5 17| 1 am....| 8643 00 | 1221200 | 57| 6537.8| 681 gy.m.S. | Variable |01 | s1)f §| Salmon.
6 -219.30 a.m_.| 37 0030 | 1222030 | 63| 50|....| 56 gy.m.S.| WNW..| & 48{% g:‘;_‘"’"
7 24 | 10.30 a.m.| 37 3730 | 123 0200 | 56; 40,49.0| 68( S.Co.R.{ NW ....| 2 20{; %fd‘”"“'
Flattery Bank.
8 | May14.] 830 a.m_.| 48 2130 | 1248015 | 63} 4g5.0) 80 gu.m.S.| W.&N.) 2 22‘“ Saimon.
Sets marked x made at surface; femuinderon bottom.
Results of gill-net trials. .
April 7.~1 anchovy. ach empty. 1large flounder; 2 dogfish; 6 crabs;
Apri Barre: branch of cherry tree with anemone attached (pre-

. n,

0. 1.—One net badly torn. 8 rockfish (S.
paucispinis), 8 badly eaten by sea lice—skin only
remaining; average length of 5 not destroyed, 261
inches; average weight, 8 1bs.; 4 females, al

gerved section with anemone).

No.6.—Cod net badly torn; 3 black-cod, all
fernales; average length, 30§ inches; average
weight, 113 pounds; 2 stomachs em(;)ty; 1 with

with emptsy stomachs; 1 male with flsh bones. 1 ( small piece fish bone; ova partially developed; 9
rockfish (S. melanops), 20 inches long, also badly | Macruri; 8 males, 1 female; average length, 244
eaten. 1 cultus (badly eaten), 38 inches long. | inches; average weight, 23 pounds.

8 ground sharks (2 badly eaten), 1 with beaks of No. 6.—~Barren, Set from ship.

lnrlge octogus in stomach. 3 dogfish.
0.2.—Barren,

No. 8.—2 rock-bass.

No.4.—One cod and one salmon net badly torn; 7
black-cod; 3 males aud 4 females; averago length,
28inches; average weight, 83 pounds; 3 stomachs
empty; otheras with fish ilones, young shrimps,
amf medusa. 3 red rockfish; bodies of 2 badly
eaten; the other, 19 inches, 3 pounds; male, atom.

No. 7.—1 rockfish (3, entomelas); female; 18 in-
ohes; 8 pounds; stomach ompty. 8rocktish(S. pau-
cispinis); 1 ba(ily eaten by sea lice and slime eels;
eel found in skin; of other 7, 8 were females and 4
maloes ; average length, 27 inches; average weight,
6} pounds; stomachs all empty; 2 black-cod;
1 chimsera; 1 barndoor skate; 5 small dogtish.

No. 8.—Nets badly torn; 1ground shark 103 feet
long; soveral dogfish; 1 flounder; 1 black-cod.

5.—Record of dip-net trials with eleotrio light.

Temperature.
Date. Time. Position. Length of trial. |State ofsea.) ;| ——S;&
. B. | surface.
1807 Sante Oatalina Island, Oal.
Apr. 6({8p.m..... Anchorage, Isthmmus Cove....[ 1hour.......... Smooth .. .1 58
[ 20 (PSR U IO PO escsveccccncvocanacsenselinans U, R P do .... 70 58
Monterey Bay and vicinity, Oal.
Apr. 12 | 7.30 p.m..[ Anchorage, Santa Cruz.......| 1§ hours ........| Smooth . 59 54
P 23| 8p. nl: ..... Anchorage, Halfmoon Bay....| L hour..........[ Light..... 55 49

Result of dip-net trials with electrio light at surface.

April 6.~Quantity of minute crustacea, me-
dus®, and marine refase. One worm.

April9.—Several annelids. Quantity of minute
crustacea and marine refuse.

April 12.—~1 small fish.

April 23.—Many young firhes, thought to be
anchovies and sand faunces; 4 very tiny fishes; 8
young ahrimlps; many minute crustacea; large
crustacean [ike & centlpede; several minute
‘worms.



REPORT OF COMMISSIONER OF FISH AND FISHERIES.

CLIX

6.— Record of trawl-line stations of the U. S. Fish Commission steamer Albatross.

Position. Tempera- Wind. Trawls set.
tare.
Date. | Time. . Depth. ngl‘ﬂr?fwr s 5 ,
ur- 1 & 5| XKind.
- Lat.N. | Long.W.|Air. face. Direction, 8 l?l é
Sant;; Oatalirlla Is-
1897, nd, Cal. ; -
Apr. 6| 10a.m..| Isthmus Cove....| 60| 66 | 812 S.Sh.R. [ NE..... 1-220 |1 Cod.
6| 1p.m...| Catalina Harbor..| 62| 57 [ 7-10! S.Sh.R. |....do...[ 0-1 [17 | 1| Do.
7| 10.80s.m| East Point ent. | 63 | 57 [ 10-15 ] S.Sh.R. | Calm. ..[ 0| 8|1 | Haddock
Dakins Cove.
7 .| SE. end SantaCa- | 66 | 59 | 15-20 | gy.S.R. | Variable! 0-1 |17 | 1 Do.
talina Island.
8 66| 58 |15-20 [ gy.S.R.[Calm ...| 0| 6{1| Do
8 72| 59 | 16-20 | gy.S. R. | Variable| 0-1 [ 15| 1} Do.
9 80 [ 60 | 3540 | SUSh.R. [SSW ...l 1{13|1! Do.
mus Cove.
Monterey Bay and
vicinity.
Apr.12| 5 p.m...| 2' south, Saunta | 84| 55| 8-25| S.rky. | 8W..... 2-3(13(1 Do.
Cruz Light.
17 | 6.30p.m.| Off Point Almiza. | 59 | 55 8|S.Sh.R. |WSW..| 2[14(1 Do.
Results of trawl-line trials.
April6, 10 a.m.—1 lerge stingray; 2 tiger sharks; | April 8, 8.80 p. m.—2 dogfish; 3 red rockfish

3 r_ooi{ﬂsh.

April6, 1 p, m.—Barren. Hooks fouled in kelp.

April 7, 10.90 a. m.—2 ground sharks; 2 dogfish;
7 chimwra; 14 red rockfish of several species;
2 small sheep or fat-heads.

4dpril 7,4 p. m.—8 dogfish; 1sculpin. (Fish badly

(badly eaten).
April 9, 5 p. m.—8 sharks; 6 dogfleh; 1 chimeera;
allow-tails (budly eaten); 1 sculpin; 8 rock-
fish; piece branchy vegetable coral.
April 19.—Gear lost. Ground line chafed off.
April 17.—1 rockflsh; 3 large, soft starfish, with

eaten by sea lice; small vial of them preserved.) many arms; 4 smail, hard starfish, short arms.
April 8,9.80 a. m.—Barren.
T.—Record of scine hauls.
Tempeorature.
. No. of Character of
Date. Time. Position. hauls, boach, Alr BS‘::
D.B.
. face.
1897. Santa Cataling Island, Oal.
Apr, €1 9.30-11.30 0. m.{ Iathmus Cove...ceveeeeeennn.. 3|Sand....eceennnnnn 61 67
6|24pm....... Catalina Harbor.... 3 | Sand rnd shingle. . 61 87
7| 10-11.30 a.n ..} 1 SE. Avalon, Dakins Cove .. 4 | Shingle........... 64 58
8 | 3.30-5.30p. m..| 3’ SE. Avalon, Dakins Cove ..| Several. |..... (Y, 71 60
Monterey Bay and vicinity, Oal.
Apr. 12 | 23 p.m....... Bobach near st%am?)hip wharf, 4| Sand...ceenieannnn 64 56
Santa Cruz Harbor.
15 | 8-10 a.m...... Point Almuja 2 feaeen T, Y . 56 66
Neah Bay, Washington.
May 14 | 2.30-5 p.m ....| Beach between Indian Agon- 6l..... s (- 55. 40
oy and Indian Village.
Results of scine hauls.
April 6, both stations.—Many smelt; 6 small April 16.—100 smelt; 1 small striped bass; 1

kelp fish; 2 small flounders; 2 whitefish; small
fry like smelt ; Imany swmall crabs; several shells;
quantity sea lice; 1'shrimp (from Isthmus Cove).

April7. —Many horring; fow smolt.

SAlp'nl 8.—3 barrels of horring; many smolt.

(Salted down 4 tubs of berring for bait.)

April12.—4 flounders of two species; several
flounder fry; many anchovy fry; many young
Smelt; 1 young striped bass: 6 young cufbus-cnd;
1 pipefish; several sticklebacks; severanl sar-
dines; 2 small fishlike billfish; man perch (feed.
ing on small fry); 1 large and 8 sma l oraba; few
shrimps; few shells of four species; 1 small star-
fish; sevoral sand crabs; 2 small crustacea.

small crab.

May 14.—Many large black flounders. Thot{
largest avomge«( 134 inches and 14 pounds; 514
femnales, only one showing development of ova;
with empty stomachs, while other 4 contained
fish bones and shrimps Jnruy digeated. Few
small black flounders. any starry flounders.
The 4 largest averaged 13 inches and § pound; 8
fernales (ova developed), and 1 male; stomachs
all empty. Many flounder fry. Many perch, the
majority with young. Many sand launoces, and
several young. 3 small sculpins. Several youn
fishes, probably cultus.cod. Tew shrimps; sever:
small crabs.
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Resulls of handline trigh,

Aprit, 7 3. =2 senlpius; 1avge red oekeih, Trmepular fishing fom bowt,
April?, 1309, m—~Kothing.
dpri?, 105 . m, Zyd. 8191 dogfih, '
Auil7, 197 p.m., Td, 5340.<2 dogfh,
& 4pril?, 39, dogfsh.
a Aprib 2405 w1 dogi,
<3 April?, 405 . m~] dopfish,
Apnl8, 005 0. m~Nothing.
April8, .10 8, m.~Nothing,
April8, 2.9 5. =1 e rockfish: 1 seulpin: | pronod shark,
v April8, 9.9 6. m., Hyd, 521-13 ved voekfsh of 3 species; 1 rocklish bronght o
w - surfaon and b,

AprilS, 11400, m. By 57¢1o.~I6roekeish 5. pivniger);  mals, femalea: averagn
leneth, 21} incles: averngs weight, 6} ounés: stomaehs all ety save one, § |
mekflsh (3. slongatus); 1 male, § fnmares; average length, 2 fnchos; average |
weight, 7§ ponnds: stomachs alt enity. '

Aprit 121 glimg cel.

April 35, 12 9, m, Hyd 572, ~Sotbing !

Aprdl 13,4 p. .4 large tounders of two or these speties, Ab same time obserred
vash (th’lntm!ﬂ of smull oedusie in the water adjacent to the anchorage in on.
forey ICarbor; subsequeatly vere fow weve seen at the sume place,

dpril 3.~ lavee oft starfisl with 20 aims: 2 small abelly im its stomach.

Jpri 11=Lmall aetops,

Ayril 18.~1 usall octopus,

April32, 105 9. m, Dud. 57242 voukfish of diffoent apecics, Ono 20 inches long
4 poungls, fomals, empty stomach; the other 2 inches long, 4 ponnds, mals empty
stumach,

Aprit24, 190 p m, yd. $9.~L rockfish (5. Bavidus); 17 inches, 2 pounds, fomale,
enpty lutomsch. 1 rocktish (S, miniatus); 19 fnches, 4 pounds, fomalo, empty
glomach,

Aprl24,4.10p,m, o 514.=1 rockfish 3, vexillais); 16 inches, 5 ponods, femole
with well-developed ova, empty stomach. 2 vockfsh (5. Bavidus); 1 fewale, 17
inches, J pounds, erupty stomack; 1 male, 18 inches, 3 ponuds, ewpty stomach. 1
rockfish (. chlorostictus); 13 nches, 2 otads,empty stomach, feml wih 67a
woll developed. L smuall dogieh. 1 erinoid,

dpil 24,495 p.m. Tyd 3214 rockfish (3. pluviger)s average length, 14 inches;
avarage weight, 18 pomuds; all fouales with enpty stomachs, 1 rockdsh with
bright yellow Lody and black tipped fing; 14 inches, 1§ pounds, fomale, empty
stomach. 2 rockfish ke S maligor; ono 15 fnches, %) pounds, fowale, empty
stomach; tho other 17 inches, 3 pounds, wale, empty stomach. 7 rockfish ko

" S.vexllaris; § males and 2 females; stomachs ll enpty sove one, whicheontainod

portinns of ovtopns or squid well digested: averape Jeueth, 10 inehes: average
weiglt, & pounds. 1 rockfish (3. paucispinis); 20 inches, 3 ponnds, female, empty
stmosch. 1laree fonnder 16 incEes.'z onmls, female, stonsael empty. 1 alibnt;
44 inches, 49 pounds, malo, stamach fulrof amall octopus or squid well digested.
Tealtuseol; 23 inches, 4§ pounds, malo, empty stoiach. 1 large Varndoor skate,
1 Jargt wlite snemons,
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~Deoor of redping and trawling siaions of the Drited Siates Fih Conmision stegmer kgt

T T e

Position, Tomperntares, ‘ Vind, \
Soril . e Characlorof  |~————~— Tnstrument
o | Date, | Tine, | Depih, Remarks,
o Lat. 5. | Leng, W, Air.3§;'cre' ﬁﬁg tian, | Do | o, 120
— o 1
IB(JG‘ a1 ] !
B0y 7] 48 00w 8 | g

B July 100 127 pn, | Zapaduie 8t Georgy| 44 | 4
Bag | loaud, |
WUy I8 Bam ST OIS | 4 | %
BTy 8 0% am 500 N 0] 4 | 8
38 July 18 108 am. 57 07 30| 038 031 41 Jg

}

§

360 Tuly 8 1183 em, 37 65 45| Lo 0| 41
0 Jup ) L8pli o m | g | )
: Buyt, |

B Ao 1) 08 o, B0 5 00148 % 001 WS AT BN, “ Avatehs Bey, Knmehatke,
Wl dug 26 ABpMIR GBI B W] 0| 4 [ O U (- D,
8 Aug 20 10 am. 5116 w08 0 U 10 b8P N SE.eoash of Kamelatha,
W Aug M0 18 pon| 51 00 00- 157 48 Wil | Bl % k.. Do,
309 | Auz 31| 83k a.m.|/To wesbward of Rab. | 54 [ 0. Off Rolbben [ofand.
S0 Aug 3\ 00w i| ben Tand, S of | 56 | 47 . 181 .., Do,
T Ang 81| 980w, Okhotsk, frow 2 |54 | 7 fooo B 50 D,
38 Aug 3 U any tolonieydisant, ") 56 ! 7 ..., Do, B
o dog 3L Al a | Having mo char, |57 | 8 ... 8 e A o] Do.
bl Aug.'dl\llﬂl an| secloaimen | 5 | 1 [ BIWMS e B 1y, Do
O] dug 3Ly 108 | oot be given, 8 e SEWEL Ll D,
300 Sept. 6 100080 85 130147 55 00* b Variable..|  011...40........ + OF Shang, Horup Talend,
51 gt | 0L, 1 00) 107 3 3 ¢y bl D
W81 St 19| 000t Tn Hakodste Bay.....| 66 wollt o] Takodate Bag, Japau,
35 | Soph 19| BB am ..o i W Dn.
35| Sept 19| 950 am, il 15 SO I T,
3657 | Sept 101 1013 q.m, fi Wy foe. gy.§ 0rvirern, D,
5B | Sept 19 DA am . ..., ) Lo, . Do,
369 1 St 10 1005 g, 1§ IR '} ‘
30 Sopt, 19 1% ., i . ! D, .
60 0ct, 131 1040 ., O Ui Shis, Nip| @ | wwvesnensd] GO of Tokyo, Japan,

! on Tland. ol \

| N : ‘

Dredying, fking, and clleting taion, 19,

10,5384, July 1] Antimors; | Cureproet; mauy Macrari 5 spees; 3 Nagnea; | Sta, 98, by 5.-1 Artadillog Taeifons; f
umerous holothurions: 1dozen senueehins; fom red rawus; quartsred crabs; | sbels,shehl, and abrimp,
abell, . 3585 July 18.-1 Carsproctus,

St 5885, Judy 0.2 Homelepidotus; lhgidopsetta; el Hemdlepotas; sponges; | Sta. 355 ond 4, July 18Nt empy,

ol erastaces; seg-urching; shells and worma abundant, Preshajenst, Cugper [and, Fly 3.3 o, Lrarazy weight 8 pounds, lngth
Bta. 086, July 15.~2 bushela sond-dolas; fow shels amd sl fougdlers, % inches,

w sealpin; Triglops beauis fiw broken
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kol Bevéng Ieland, July$1.-40 Plourosectes stllatus; bamerous yonng stimou;
6 Dolly Vanden trout: 50 send lsusces; fow sl fonnders: 1 sculpin; § Boe
geammos asper: 12 cod: 10 Jaifbnt,

South Rookery, Dering Iland, dugust 181 cod, avernge weight 8 pounds, ngth
1 inches; Jormuge rockfsh.

qualbelnt Cogper iland, August $.-28 cod, average weight 44 pounds, leogth 21
inches.

rabelni, Anguat 583 cod, average weight 6 povads,Jength 28 inches.

Prichrajenshi, Ur:fper Island, dwgust 1—5 Plouroneotes stellabns; 3 Lepidopastta;
oany young eod and salmon; 1 dog salmon; 15 steklshacks from fresh-waler ake.

N%rlﬁ Rt&oke&y, Rering Tlund, August 7.5 Mewslopadotus, 2 species; 1 orange rack-

8h; 13 cod.

Petropolali Horbor, Auﬂwt 18,50 bumpback salmon; 30 senlin, 4 species; 20
amelt; 150herring; 100 blonzies 4 species; 200 omcod; abundance of vonrg aalmen
aud eod; 1 young volffish; 50 wmall Aounders, 3 apecies; § Hexaerannos aspor;
fow ticklbacks; §large crals,

Rakony Bay, duguet 152 small doundecs; 1 sculpin: 1 eelpont; 10 eraby; fow
anemones; abundanceof prawps.

Sta, 3641, duguat 19~ amall founder; 1 quart shells; 3 bushel worm-tubes (Den-
talia); 12 bormitraby: 0 sbrimp.

Sto. 5642, August 197 founders; § Murenoides: 12 Lycodes; 1 tomeod; 2 hushels
wornn-tubes; € large Worns: 3 Jarge crabs; 2 hermiterabs; 1 aseidinn; 3 quarts
small clms; § qnerts of hottom ssecimens of mumerous small shells aaved.

Sto. 5643, Anpuat #0.-2 arall Sonoders; 4 Agonide, 2 spectes; 1 large red-spotted
Liparis; 2quarts small crabs; 2 quists hermiteeraby; 12 ancmones; fow shrimp;
sl hells, aed sponge. ,

Ste. 3644, August 20.—5 tonnders; 4 Podothecns: one-half bushel shells, § species;
4 quarts hermitcrabs: 12 anemones, 3 speeies; Jquarts small cras; 2 naked mol
Tusks: 3 starfsh.

Mo, 545, August 31,2 swall sculpin: few shrimp, hermit-crabs,sponge and shelks.

Sta. 8545, Auyuat $1~One largo senlpin; ﬁsmall geulpin; 2 Agoui(frc; § Limanda;
fow shrimp, erabs and sponge: € starfish.

Sto. 4647, duguat 311 I g,epidnpsetm; { small Sounders; 2 small sculpin; fow
hrimp and sponge; 6 tartal 2 spectes

| 80 368, dupun 1.~ g wnlp; 1amall seulpio; € poung ead; fow shrimpand .

| ascidians; ¢ starfab.
Sto, 3049, Aupuat 311 lovgo hormitorsh; 4 small erabs; fow sbrimp; ascidinns;
Lydratds; sponge; 2emall sholls

Sta. 3630, uguat $1=3 suuall downdurs; 3 yonng Agonidew; fow shriwp; Lydroids;
aacidias; small ahells, 3 species; 1 largo snemone; 1 atarfish; 2 aphiurans,

St 8631, duguat 31.=2 Linnuda, 1 tomcod; fow young cod: 1 sea-urebin; 10 ymall
crabs, Floren hand lines wero pub overat $his sation; csught 2 Linsuds.

Hobben Jland, dwpust $1.-8 largo and 12 small Hexagrammos ssper; 1 Plsuroncetes
stel]lmga.l The l?ussinns lnd & fiow Atka mackere, which thay had caught belors
weluuded

Shana, Murup Iland, September 4.7 whitefish: 2 large sculpin; 12 largo founders;
20 small fioundars, & species; 2 langs bleanies, several species; 12 small bleanies;
6 aticklebarks; 1 largo Husagrammos; 20 small; half bushel amels, 1 spociey; |
dozen Agouid; fow pinafishy 1 arge wolffsh,

Sto, 8618, Seplember 6.—2anga senlpin; 1 very small scalpin; 6 young ead. 1 small
ol 4 sma{‘l flonnders; few isopods; sandlollars sud shrimp,

8109588, September 6.6 Aponidas: 5emall sculpin; 6 smal ﬁounders; 1 mall Lips-
ia; bl pintehrinp, 3 apecies; balf hushel ssndollats,

Sta, 3654, September 19.—2 gobies; 1 holothurian.

B 9555, September 10.~1 Lepidopsetta; | helothurian; fow doed clam shell

Stn, 556, September 19.—3 flounders: 1 Sebastodes: 1 Agonidee; 8 blonies; 1 Seo
pelus; fowstarfsh: crustacenng, half pat shells; fow Lolotburians; ascidians and
worms; & amallsquid; 50 small crabs, S epecies,

81, 365, September 19.-1 fiounder; 1 Sebastodes; 1 Teteaodon; 2 small squid; fow
ohella, worms, ascidians, opbiueans, end starfish,

§n 3038, September 19.~Fow shell; 1 holotharian; 2 ascidians; 1 amallsquid,

§1a, 659, September 19,4 Honnders; 1 Sobastodes; 1 Tetraodon; 1 small quid; fow
worms: & laega holothurians; fuw ascidians aud shele

Sta. 3560, Reptember 19,1 shell,

Habodas Hasbor, September 19.~100 sl donadars, S spocies; 10 halfbenk; 12 gare
fsh; 100 ooufl randon; §small mullet; 50 young Percalsbra; 10 Lipari; 1 Seri

o1 lar%? and damigll Fromilapodotus; 1 Sebastodes; 2bloanies; fowsbrimp; dcrabe.
Beaidos theso there wero colloted from the markets 2 difleront apeeles of fb.
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10.~Reoord of aninal life, @rift, e, obscreed of e,

03 DASSAGE FROM SEATTLE, W ASHINGLOK, 10 DUTCH HARROR, TSALASKA,

Meridian positions, \ﬁ:g';i? ' ? |
T Fur | Al | Corme- | Goille e
Date, © ‘——' | il il Whalew. | Auks o, | a0, | o, Gall. I’otralx.}Puﬁms.: Kelp. Romarks.
Lt X, . Loog W p surf“ | 1 ‘ I
P I - — S O S
1896‘0/1!0!!/; ‘ ‘ | i
Ty L0080 A Bt S8 G RN ) g NS May... be\ml Litte. Several s,
Lo 00| R Few...‘;‘ Soveral| Fo ...\ Soveral: Mang.| Mang.. May.... Mauy... Much.
| P '

FROY UNALASEA 0 PRIBILOF ISLAYDS VIA BOGOSLOF YOLCANO.

- \ i : i ’
July 5|D;1tothrborlm‘ JO 4ﬁ+ ......... \ ....... ‘ .......... i .................... o Koo, v, ll‘e\\ ) Yuch,
i haska .
TIHUAN G 00‘ b ‘ ........ Mnny Yaay...| Few ... \\Ian) Meny...| Magy..., Many...| Noeh.! OFf Bogoslof Volrana,
Bl JD|169 ho g } {14 Fox. | oo Mang... Fex\ Se\eral ‘\Iauy|}{anv | Mau.... Mag... Moch | e frns
i \

D S S —

AT TTTE PRIBILOF ISTAXNDS,

! \
BT ersarenaes ‘ ............ \{an ........... ‘)Ian Magg...; Mawy.. |Man; Mo ‘Mun) ‘\Ian\ Much.- Mauy sealsin water néa rook-
i y fer }
July 18 ‘ | ‘ ‘ ! ‘ ] ‘; ories and few Detween 81,
‘ ; \ | Lo § ‘ l " Puulaad St Georgs Ilands.
" H ‘ | I

YROM 87, PAUL, PRIBULOF ISLAYNDS, T0 DUTCK FARBOR, UNALASEA.

i ' ) | i
July 19 LA T AR — ’ .......... L O \hny’hlan) Many.... Mauy... Much,
zo‘m 01670 0| W ﬁli ........ o ; .......... e o nm'ml Manv 'Mnm Mieh,
i | i | | ‘
FROM TYALASKA, ALASEA, T0 COMMANDER ISLAXDS, SIBERTAN COAST OF BERING §ES
July % DutchHarbor ....... [T F YD TR O Sa\eral .......... | For .| Yugh. Sewmlbhcl\hsh

UIHAGO BN 6L 6 Tro.. Severl.en I8 Sevaml Much.

WA 1441 W AE & e wMan Soveral. Muoh\Largelog Grossed 160th uar,

i JJ0335 mos 4 \ 46+‘ ........ | Une | \Sc\ernl Sevral.| Some.| Several backfish,
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. L, ‘ 1,

: i ! ! '
% N N A e becveinee R LTI : Fmr. vee: Soveral .« Serendl . Much,
B5ED Yo obs EL [ R 3 .................. Many . |bevera] Much
g, o |
0|54 45168 5% 0oy b I'lwo | Many. . Sovenal. Yev., Mnny \hny | Nany...| Yany., |Some ‘Cﬂlq Copper Joland,
ol  Many... Sevenl. Two... ‘Man) ! Many.. \\hm Yaay.... Much

BUNIHHR D n‘wolh
P !

AT TITE COMMANDER JSLANDS.

JTAN - | ............ ‘ ............ ‘ Fen o Many...i Fem ... \[nn\ |Mnn) Mng...| Many.. ‘Man Mneh! Small amomnt of driftwood.
mAug | | \ \ \ \ Fow ducks, peess, wnipe,
B el \ | ; \ ‘ ‘ sandpipers, ani i b,
Bire, | | | ’ ‘ | .

o . ' ,

FROM ERRING JSLAND, (OMMANDER GROUD, T0 PETROPAULSKT HARBOR, KANCRATRA PENINSULA.

\
.| Sewomal . Many... Mauy !\luch|

Mn9mnbhﬁﬂﬁ [ o .
TN NR S 0| B T 12 P N S T A
% 00|15954 1 - UL risne- (AL Joverseend oMY | MAY... Man\ iMauv one. OneCurle\v
1 ! |

FROM PRTROPAUISKL KAMCHATKS, PENINSCLA, T0 TOWER USHISII IR ISLAND, KURIL CHALY.

R ——— e - -

iMeridimtpnsitions \;mm ; i ‘ ‘i 1 L
Mg, | — —-——~ — fu 1 Whales, Porpmsts Auks.’ Al Lurlew, Gule salls, Pet-rels.iPufﬁns.l Kelp. Remnarks,
oo it | Sa | aeil. ! 1° troms‘ ot
\Lat.N.:Long.E DB ‘ \‘ |
1596!0111\0'” . l
Aug, 10‘ Tavengki Harbor, o B Mang o \
Kamchatha, ' , [
AV IEEE] Several . Mang..oliornione |
200|510 0 . - Seerl S0l v
AL TN IEE §i+ } OO YA, eveee oo h[uny biackfish; mang
| | " ‘\ gen lions
AEPTIELIR! | B s s § .. Sererl ‘ Fer .| Yang.| Several | Many... Many...| Much...| Fow cormaraats; muny
‘ i ‘ | ‘ . § ! | 508 ldions; Litlo e
3 ‘ ' ] | : wood.
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REPORT OF COMMISSIONER OF FISH AND FISHERIES. CLXIX
OBSERVATIONS ON THE MULLET AND OYSTERS OF HAWAIL

The principal food of the native Hawaiians, like the Japanese, is tish,
the waters around the islands containing many varieties, some in great
numbers. The market in Honolulu is a large, substantial structure,
paved, open on the sides, clean, and well kept. The sale of fish is
under Governiment supervision, an inspector having charge of all fish
delivered, which if not sold after they have been taken from the water
a certain length of time are converted into fertilizer. :

The Chinese largely conduct this industry, not only in the open waters,
but in the private pouds, and their methods are similar to those in their
native country. A few natives also are employed in fishing,

The mullet is the principal marketable fish, and those supplied are
largely taken along the reefs; but another source of this species is from
the ponds, and this affords the main supply during inclement weather.

The fish-ponds are nearly as old as the peopling of the islands, for
even the traditions give no time when they were first built; but it is
supposed by the best authorities that they date back at least 500 or 600
years, and before the advent of civilization were the source of meat
supply in addition to the sea fishes, as these islands when discovered
contained no mammals. Fish and poi (fermented paste from the root
of the taro) were the diet of the ancient Hawaiians, and are very dear
to the modern natives, as fish and riceare to the Japanese. These fish-
ponds were very nuinerous on all the islands, but through disuse and
neglect many have become silted up and are now warshes, while the
walls have been destroyed in others by the progress of civilization and
the ravages of nature and are now dry land. Still quite a number are
in excellent condition and are used for raising maullet from the small
fry. There are about a dozen of these ponds in the vicinity of Hono-
luly, ranging in size from 15 or 20 acres to 130 acres.

The sité selected for the pond usually is in shallow water, where the
configuration of the land is such as to reduce as much as possible the
length of the wall to be built, and in localities visited by the spawning
mullet. The Loko Hanaloa, on the Pearl Lochs, covers at least 150
acres, but the wall necessary to inclose this area is less than onc-fourth
of a mile in length. The walls are constructed of voleanic or coral rock
and originally without gra:tings. Interstices in the wall formed by the
loose rock allowed the tidal flow. Prior to the adveut of the mission-
aries, when the government of the island was in the hands of the native
chiefs and subehiefs, every native was obliged to contribute his labor
for several days, at certain definite periods, to his chief, and tradition
states that in building the walls lines of men were formed from the sca
to the hillsides and the rock passed from hand to hand.

There is no artificial hatching of food-fishes on any of the Hawaiian
Islands, nor has there ever been any, so far as could be learned, but the
fry are driven or transported to these artificial ponds and there raised.
When the mullet come into the shoaler waters to spawn, the young fry
seek, instinctively, the protection of the shallowest water. In former
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times the natives from their lookouts would discover the location of the
schools of fry, and then in their canoes, or by wading, would drive the
fry toward the pond walls, where they would escape through the inter-
gtices into the ponds. In this manner the ponds were stocked. It is
probable that many again found their way to the sea, but a large part,
no doubt, learned the protection the walls afforded against predatory
fishes, and remained to grow up and fatten. At the present time the
walls are filled up solid, but openings or gratings, protected by grated
gates to prevent the entrance of the larger fshes, are left at intervals
for the ingress and egress of the tide waters. In stocking the ponds
the fry are caught in small nets of mosquito netting or other open
woven fabric, placed in pails and tubs, and quickly transported to the
ponds; some few are driven through the gratings with the entering
tide. The mullet are the only fish intentionally introduced, but natur-
ally by the methods employed a few other species enter, which generally
are destructive to the young mullet, and are removed whenever it is
possible to do so.

Pond mullet are considered the finest, and when sea mullet bring 10
cents a pound those from the ponds ﬁnd ready purchasers at 13 cents.
The pond mullet is the fish usually eaten raw by the natives; from 6,000
to 10,000 of them are marketed in Honolulu each week, besides those

taken at sea.
OYSTERS.

That the oyster was a native of these waters and occurred in great
numbers is evidenced by the numerous oyster-banks found in different
localities now raised above the sea level and having an earthy covering.
When visiting the fish-ponds on the Pearl Lochs, I examined the ancient
oyster-banks on the eastern side of the middle loch, on the neck which
joins Waipu with the mainland. The shore line here consists of a ver-
tical bluff from 10 to 15 feet high, with a stratum of oyster shells 6 to 8
feet thick. This stratum is exposed on the loch face for at least half
a mile, and it can be traced for a long distance across the peninsula.
From specimens procured it seems that they closely resemble our own
oyster of the Atlantic coast. These are not shell heaps, like those on
our Southern coast and in other localities, but are entire, in situ, as
both valves are usually in place and can be readily removed. They do
not seem to occur in masses or clusters, but are large single oysters, in
size resembling the better varieties of the marketable Chesapeake Bay
oysters. It is possible that these oyster-banks were formed layer by
layer, the upper ones smothering the lower, until through some natural
cause the beds were covered with mud and afterwards lifted above the
sea level. On this little peninsula, in two different places, I examined
the remains of large numbers of the pearl oysters, which seem to have
occurred in pockets among the other oysters. It is said that at present
a few pearl oysters are found off Beckoning Poiut.

Upon invitation of Hon. John F. Colburn I visited his fish and oyster
pond on Pearl Lochs. In reply to an inquiry requesting information
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relating to his efforts in oyster-culture in Hawaii, Mr. Colburn wrote
as follows:

In the month of October, 1893, I imported from Mr. M. B. Moraghan, of San Fran-
cisco, three cases of oysters for the purpose of planting. Two of the cases contained
about 1,000 eastern transplanted, and one case contained about 3,000 of the native
California. They were brought down on tho stenmship Australia, in the ice-house,
and arrived in apparently good order. I at once had them removed to my pond at
Mansna Ewa, and planted in a depth ranging from 1 foot to 2 foet of water.

Some three months after I made n thorough search of different places where I had
planted oysters, and found that the native California were all dead, and of the castern
transplanted about 50 per cent were still living, though considerably sunk into the
soft mud at the Lottom of the pond. I had these taken up and put down again, and
somo three monthse afterward I cxamined them again and found they had started to
grow; the new shell forming was easily noticeable. 1 continued my practice of taking
them up at diflerent intervals of time until the early part of 1895, whon I was 8o
elated with the prospect of my success that I made arrangements with Mr. Moraghan
to send me down more eastern transplanted, with two objects in view: (1) To havo
fresh oastern oysters to supply the oyster-caters of our city, and (2) to have them
answer for the purpose of seed for propagating.

I imported 38,614 from San Francisco by the steamship Australia, having them
coms in five different trips of the vessel. About two-thirds wero brought down on
the open deck in boxes, and were wet down every morning when decks were being
washed down. The balance came in the ice-house. With the former way my loss
was more in number, but the latter way was the most expensive. On deck I could
get the oysters landed for about $10 o ton measurement, but through the ice-house
the charges wore 5 cents a pound for freight.

As fast as the oysters would arrive I would have them sent down to my pond and
1aid out. In a month or so afterwards they would get very thin and be unfit for
the market. Howover, I allowed them to recuperate by getting acclimated to the
conditions of my pond as well as to the food.

In the lagter part of 1895 I discovered young oysters clinging to stones and dead
oyster shells. I have watched them very carefully and at different intervals of this
year I have found more young ones. Of course tho young are not as many as I
would like to see, still I trust that in time I will be able to boast of a bed of
Hawaiian oysters reared from the seoed of the American eastern oyster. From those
I have imported I am in a position to furnish to those desiring oysters n mess of them
fresh from the water. The lastlot have been now about eighteen months in my pond
and are in fine and fat condition, having grown twice their original sizo.

Frosh sen water empties into my fish-pond through gates and a large spring of
fresh water also runs into it, thereby making the water a little brackish.

It will be seen that oyster-culture in Hawaii is of very modern date
and in an experimental stage. There is scarcely any doubt that the
waters are suitable for oyster-culture; the ancient beds and the experi-
enco of Mr. Colburn attest it, but further investigation is necessary to
discover the proper conditions for a commercial enterprise.

I went over the oyster-beds with Mr. Colburn and we took from the
water both transplanted oysters and those that had been propagated
in the pond. When taken from the water they have a brownish appear-
ance, which upon inspection proves to be a mossy growth on the shell.
They are large, well rounded, and when opened beautiful in appearance
and of good flavor, They are planted in a fish-pond which is stocked
with mallet. Thebottom issoft, and I believe covered with grass. The
gratings for tidal access are very small.



