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INVESTIGATIONS ON THE ALASKAN COAST.

San Francisco to Departure Bay.—The steamer Albatross left San
F.I'i}ncisco at 9:30 a. m. July 4, 1888, for Alaska, the object of the expe-
dition being to explore the waters adjacent to the Aleutian Islands and
the Alaska Peninsula, tor the purpose of ascertaining the character
and extent'of the cod and halibut fishing grounds, and of obtaining all
bossible information regarding the fishing interests and resources of
thatg region.

We had on board 30 lobsters, recently received from Wood’s Holl,

assachusetts, which were to be deposited at some point on the Cali-
fornia coast north of San Francisco. [t was decided, on the recom-
flleuflat10|1 of Prof. George Davidson, to plant them near Trinidad, as
1n hig opinion the natural conditions of the New England coast, the

ome of the lobster, were more fully realized at that point than any-
Where elge on the northern California coast. The shores are bold aud
Tocky, the sea-bottom ledges covered with kelp, alternating with sandy
ﬁi‘tches, and the water pure. The lobsters were placed in tubs of s;xlt;
cl;:fer and covered with kelp to exclude the light, the water be.,mg
o 1{;gfed at frequent intervals. At 7:30 p. m. July 5they were deposited
in athom§, .1§ miles S. § W, magnetic, from Trinidad light-house, all
. ngOOd condition except one. The temperature was 50° I'., about the
. wters of the northern Now England coast during July.

NoTe.—All bearings aro truo unless otherwise stated, -
2o
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We encountered strong head winds and heavy seas along the coast,
and on arriving in the Straits of Fuca found our coal supply so nearly
exhausted that we considered it prudent to call at Esquimalt, where
we were promptly supplied by Mr. James H. Innes, in charge of Her
British Majesty’s dockyard. We left Esquimalt at meridian, July 9,
and arrived at Departure Bay, British Columbia, at 7:50 p wm.; went
to the coal wharf at 6:45 the following worning, and finished coaling at
4:15 p. . on the 11th, having taken on board 185.5 tous.

Departure Bay to Unalaska.—We left the wharf an hour later and
proceeded to sea, anchoring for the night in Tribune Bay. Getting
under way at 3:30 the following morning, we passed Seymour Narrows
at 8:35, just as the tide was beginning to ebb, which caused strong
eddies and whirls, but the passage was made without difficulty.

We learned in Departure Bay that clams were plentiful at Alert Bay,
where they had been cauned extensively ; so, wishing to procure some
for bait, we called there, but learned that they could be had more
plentlfull) at Fort Rupert. We then went to the last-named place,
where we anchored at 6:55 p. m. A large party was sent out iu the
morning at low tide, and gathered about 4 barrels, two species being
represented Schizothwrus nuttalli,and the small round clam, Saxridomus
nuttalli,both excellent for table use. About half of them were “bhuck(,d”
and salted for bait, a bushel or more were placed in the cold room at a
temperature of 40°, and the remainder packed in barrels, through which
sea water was pumped at intervals.

We left Fort Rupert at 11:30 a. m. July 13, and, passing through the
Goleta Channel, were in the open sea, well clear of the land, before
dark. The passage was made under one boiler, with reduced grato
surface, as the expenditure of coal was limited to 10 tons per day.

Gentle to moderate winds from SE., S.,and SW., with much overcast,
misty,and foggy weather, were encountered. At 6:15 a, m. on the 19th
wesouanded in 2,550 fathoms brown ooze, latitude 52° 15/ 00/ N., longitude
1560 37/ 00 W. This was the first of a series of soundings extending
N. 880 W.; 390 miles, and made to further develop a remarkable
submarine depression, discovered by the U. 8. S. Tuscarora, to the
southward of the Aleutian Islands. The soundings of that vessel re-
vealed a depression simply, but geologists predicted the existence of =
submarine trough running parallel to the islands, and extending
probably their whole length, to the Tuscarora’s sounding of 4,037 fathoms
off Attu. The Albatross soundings, supplementing those of Captain
Belknap, developed this predicted trough to the extent of 400 miles.
The direction was S. 65 W, and N. 63° E., nearly parallel with the
islands, the center being 60 miles from the Shumagins and 100 miles-
from the SW. extremity of Unalaska. It is about 30 miles in width,
between the 3,000-fathom lines, with a maximum depth of 3,820 fathoms,
in latitude 520 20’ 00" N., longitude 165° 00’ 00" W, Tt is to be re-
gretted that the Albatross, which is eminently fitted for the purpose,
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. .Wﬂs unable to pursue the explorations further, but our work called us
In another direction.

Unalaska to the Shumagin Islands.—Having crossed the trough and
reached the normal depth west of it, we ran a line to the island of Una-
laska, in the vicinity of Kiliulink Bay, developed the contour of the
SIODG, and located ourselves with reference to the land, which was vis-
ible 9t times during the afternoon, when the fog lifted for a moment.
At 5:30 we sounded in 28 fathoms off the bay above mentioned, then
stood off shore, Sounding at intervals. Trial lines were put over at
8everal stations inside of the 100-fathom line, cod (@adus morriua) being
taken at every station, and halibut (Hippoglossus vulgaris) at most of
them'—good fish, but averaging smaller than on the Atlantic coast.

The direction of the offshore line was N. 60° E., with depths of 55,
58, 83, and 174 fathoms, the latter at 20 miles from the starting point
and 16 miles from Cape Promiunence, the nearest land.

Having reached the 100-fathom line, we developed it for 95 miles in
A northeasterly direction, to latitude 530 42/ 00" N., longitude 163° 58’
00" W_ thence N. 920 E. 30 miles, sounding at iutervals of 10 milesin 43,
‘;15, and 45 fathoms, to a point S. 68° E., 34 miles from Seal Cape, pass-
g 6 miles inside of a reported bank in 54° 00° 00 N, and 1632 33/ 00"

Weintended to pass over the position, and supposed we had done
.SO until our work was verified by a subsequent landfall, Later sound-
Ings seemed to indicate its location about 18 miles to the northward and
€astward, where we found 25 fathoms. Trial lines were put over at
Station 1166 in 45 fathoms, fine gray sand, cod and halibut taking the
bait freely, “

Tllrning in shore we ran a line N. 750 W. 60 miles to a point S, 570 W.,
8 miles from northwest Cape of Unimak, the northern entrance, to a
Pass of that name. The depth increased to 56 fathoms, 9 miles to the
€agtward of Seal Cape; 30 fathoms were found off Scoteh Cap, and 80
fathoms at the end of the line.

We took our departure from the land off Kiliuliuk Bay at 6 p. m.
July 21, and passed Scotch Cap at 3:43 a. m. on the 23d. As we had
peen enveloped in a dense fog during that time, our intermediate posi-
tiong depended upon dead reckoning, but the greatest error did not
Probably exceed 4 miles.

.A line was run from the above position 8. 700 W. 23 miles, passing
W_-lt;hin 3 niiles of the north head of Akun, at which distance it was
Sighted. The fég became lighter as we approached the islands, .and
after Passiug the head it was comparatively clear. The volcano of Aku.
ita]n, 3,332 feet in lLeight, became prowminent as we approached the
Sland of that name, although the summit was enveloped in fog. The
Wwhole visible portion of the island was covered with a luxuriant
gro“’ﬂl'Of grass, which could be geen surrounding great patches of
LOw stil] remaining in the gorges at an elevation of 1,000 feet-or more,
but there Wwas not a tree of any kind to bo seen. Two hauls of the
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trawl were inade off the northern extremity of Akutan in 72 and 86
fathoms, a great variety of specimens being taken. We then laid a
course for Cape Cheerful, about S. 55° W., 24 miles distant. It was not
visible until we were nearly up with Kalekhta Point, when it came
out of the fog with such remarkable distinetness that it appeared close
at hand in comparison with Kalekhta, not one-third the distance from
us, but just visible through the mist. Appearances were so deceptive
that it was only after cross Dbearings had been taken that we could
convince ourselves that we were not several miles ont of position.

Priest Rock, near Kalckhta Point, is nearly as high as the point
itself, is very conspicuous and an unmistakable landmark whben open
of the point, but in approaching from the northward it does not begin
to open until it bears about 8. 670 E. Needle Rock, lying off the NWw,
extremity of Amaknak Island, near Ulakhta Head, is a small piunacle
which has been mistaken for Priest Rock when the latter was obscured
by fog or mist, and has led vessels to the westward of the island into
Captain’s Bay instead of Iliuliuk, the port to which they were bound.

It may be said that cross bearings would make suach o mistake im-
possible, but it too often happens in this region that anchorage must
be made on a momentary view of one point only. Priest Rock once
recognized there should be little difficulty in reaching Ulalashka, as &
direct course leads to the outer harbor.

We anchored in the inner harbor of Iliuliuk at 3:13 p. m., entering
without the least difficulty, the channel having been buoyed by the
Alaska Commercial Company. The steamer St. Paul, belonging to the
company, was at the wharf, preparing for a trip to the Seal Islands,
and at the mooring buoy was the schooner Angel Dolly, with a cargo of
walrus lides which she took in Moller Bay. 1 called upon the company’s
agent, Mr. Rudolph Neumann, immediately after we ancbored, and
ascertained that provision had been made to supply us with 100 tons of
coal, which insured a fair season’s work at least.

We have used Baird’s bronze reel.on the Sigsbee deep-sea sounding
machine during the past year with great satisfaction, and every confi-
dence in its ability to resist the crushing strains likely to be brought
upon it by the exigencies of the service. We took some deep casts en
route to the Pacific, and on one occasion reeled back a 60-pound sinker
from a depth of over 2,000 fathoms, without its showing the slightest
indication of weakness. On our arrival in San Irangisco it was care:
fully calipered and found to be true, but after taking a sounding of
3,820 fathoms, on the evening of July 20, slack turns were detected and
it was observed to be out of true, so much so, in fact, that we found it
necessary to condemn it and to transfer the wire, such as was not
spoiled by kinking, to a spare steel reel which we had in reserve.

The St. Paul left the wharf at 2:30 p. m. July 25, the Albatross tak-
ing ber place an hour later. We commenced coaling the following
morning and finished at 4:30 p. m. July 27, baving taken on board
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1133311 tons, for which we receipted to the agent of the Alaska Com-
mercial Company.

The paturalists were actively employed during our stay in port,add-
ing materially to the collection of fishes and invertebrates. Attention
Wwas given to the birds of the island, and botanical collections were also
made. Tog and rain prevailed, with intervals of partially clear, pleas-
ant weather during our stay in port. !

We left Iliuliuk at 9 a. m. July 28, after several hours’ detention Ly
a dense fog, which, however, had begun to lift at intervals, enabling
Us to sece land at a distance of half a mile, Rounding Kalekhta Point,
We stood for the southwest extremity of Unalga Island, and through
the pass of that name, which is to be preferred to all otbers for a steamer
bound to or from Unalashka, particularly in thick weather. The dis-
tance through is short and there are no hidden dangers, the rocks lining
the shore on either side being close to the land and above water. The
tide rushes through the Narrows with great force, causing heavy rips
and at times overfalls, but it was quite smooth when we passed out,
Dear high water. A vessel bound in would make the Signals, Egg
Island, and the Old Man, lying off Cape Burka, all of which can be

approachied with comparative safety, the distance from the latter to the
" 8outheast extremity of Unalga Island not exceeding 4 miles. Once in
the pass, a vessel has only to keep Unalga in sight until passing its
Southwest end, when it is but 2 miles to Erskine Point and about 3%
Iiles to Kalekhta Point.

There is a rock off Erskine Point, which in thick weather might be
Wistaken for Priest Rock, but it may be recognized by another one
l)etWeeu it and the point, having a flat top and showing smallest at
the buge, In approaching Kalekhta Point Priest Rock will begin to
oben out at WSW. 3 W. (magnetic).

. A full-powered steamer may use this pass at any stage of the tide, if
time is ap object, but under ordinary circumstances it would be advisa-
ble to enter it near slack water: 1t is not intended to include sailing
directions for the Aleutian Islands in this report, and my only excuse
fOF describing this pass so much in detail is that there is no published
luformation conceruing it, so far as I know, and it would naturally be
avoided by o stranger unless he had some such information as I have
glven,

Wo found 30 fathoms at the southern entrance of the pass, in mid
chf:lnnel, and 36 fathoms £ miles north of Old Man Island. The weather
D&rt‘ially cleared as we entered the Pacifie, enabling us to locate our
Stationg by bearings of land during the afternoon.

A line of soundings 8. §8° K., 36 miles, was run from the above posi-
tion, the depth increasing to 57 fathoms. The trawl was lowered at the
Second and fourth stations: No. 2843, 45 fathoms, black sand, stoues,
aud pebbles, and No. 2844, in 54 fathoms, gray sand. A large number
and great, Variej:y of specimens were taken, showing a rich fauna and
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live bottom. Trial lines were put over at the last station, taking halibut
and cod, the former being more plentiful.

We then ran N. 560 L., 10 miles, and sounded in.59 fathoms, intending
to take a departure for an offshore line, but the fog having shut in we
anchored until 9 p. m., when it lifted for a moment and we found that
Sea Lion Island bore N, 11© E. From this point we ran aline 8. 756°
1i., 45 miles, sounding at intervals of about 10 miles, with 61 fathoms
at the first statjon, then 43 fathoms, and at the end of the line, 7 miles
further, 342 fathoms. We ran N. 11° E,, 11 miles, and sounded in 62
fathoms, thence N¢ 750 W., 44 miles, to a point 8. 75° E. from the north-
east end of Ugomok, where we located the end of the line by cross-
bearings.

The trawl was lowered at No. 2845 in 42 fatboms, coarse black sand,
about 27 miles from Ugomok, developing a rich fauna, and the trial -
lines being put over cod were found abundantly. A comparison of this
line with those north and south of it shows a less depth than previ-
ously found near shore, which seems to indicate a deposit along the
line from the swift current of Unimak Pass. We found 71 fathoms in
mid chanuel at the eastern entrance of the pass, and 63 fathoms S. 26°
1., 14 miles from Promontory Cape, from which point a line was run
S. 80° K., 39 miles, the depth increasing to 72 fathoms, 25 miles from’
land, and shoaling to 33 fathoms at the end of the line. A line 8. 25°
W., 15 miles, showed a least depth of 25 fathoms 3 miles from the
starting point, and 44 at the end. We then stood 8. 85° L., in depths
between 41 and 44 fathoms, and at 7 a. ., July 30, cast the trawl in the
latter depth, fine gray sand, No. 2846, making a successful haul. The
trial lines were put over and both cod and halibut taken.

We were under low speed during the night and early morning, wait-
ing daylight, to approach reported dangers, the first, Lenard Rock, in
latitude 54° 00/ 00~ N, longitude 163°12/ 00/ W., and Anderson Rock,
540 00/ 60" N., 1620 47/ 00" W., the latter showing above water. We
intended passing over the positions given, and supposed we had done
so until several hours later, when we found that we were about 12
miles N. 57° E. out of our reckoning. The low speed at which we ran
all night, and the prevalence of a moderate southerly breeze, probably
accounts for the nnusual effect of current on our positions. At 7:45 a. m.
we left the above station, and stood S. 70 E., 10 miles, finding bottom
at 51 and 464 fathoms, the latter 8. 520 Ii., 3 miles from the reported
position of Anderson Rock. We saw no iudication of shoal water, bub
that proves nothing, for we were enveloped in so dense a fog that we
were unable to see more than one-quarter of a mile most of the time,
and probably not to exceed one-balf mile at any time while we were in
the vicinity. The rock may be in or near the position assigned to it,
but considering the influence of the current on our course from Promon-
tory Cape, aud the absence of any indication of shoal water in our last
two soundings, it seems possible that the rock seen by Captain Anderson
might have been one of the outer rocks on the Sannakh Reefs,
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) Leaving the region described we ran a line N. 489 ., 20 miles, sound-
Ing in 265, 60, and 47 fathoms, cod and halibut being taken at the last
Etation, thence S. 50° E., 54 miles, with bottom at 62 fathomns, and N.
"0? E., 18 miles, sounding in 51, 37, and 38 fathoms, rocky bottom
belug found at the last two stations. We then ran 103 miles N. 8° I,
Sounding jn 80 and 82 fathoms, then N. 420 W., 3 miles, sounding in 56
fathoan, and finally S. 220 W., 64 miles, where we found 81 fathows.
he last three courses were run in the vain endeavor to make Caton
Island, in order to verify our position, and it was not until the last
Sounding that we realized how much we had overrun our reckoning.
¢ werg in the channel between the Sannakh and the Sandman group,
a‘nd furthermore our sounding of 38 fathoms was on the cod bank of the
Coast Survey chart No. 800, in latitude 53° 17/ 00" N., longitude 161°
55/ 0o W. As the fog was still very deuse and night approaching, we
took oyp departure from the position and ran a line N, 58° E., 62 niles,
to a point 8, 350 5., 5 miles from Sca Lion Rocks, Shumagin Group,
the depths ranging from 81 to 45 fathoms. A successful haul of the
trawl was made at the above station, in 48 tathows, fine gray sand,
5800. 2847, and cod were taken in 52 fathoms, fine gray sand, 8 miles 8.
W. This line of soundings increased the known area of cod-fishing
groungds in the region of the Shwmnagins, and while it did not define the
O.Xtent; of the bauks, it was a hopeful indication of what further inves-
t‘gal.ion may reveal. It will be particularly valnable from its position,
};art}ally protected by adjacent land, and its proximity to safe and com-
f)dlous harbors. Another successful haul of the trawl was made 10
m"k‘s N. 130 E,, in 110 fathoms, green mud, No. 2848,

usl;he weather partially cleared as we approached the land, enabling
Whilo locate the l_ast two positlon.s b.y bearmgs, but the fog shut inagain

il ¢ the trawl was down, restricting our line of vision to one-fourth -
as ,&01‘ less. Tt was impracticableto work nearthe l?,ntl in such weather,
o ¢ expenditure of coal in groping about searching for laud to locate
urselves wag greater than we could afford, to say nothing of the dan-
sz'oattendiqg it. The fog had been almost constaunt since our arrival
o cllg the islayds, but we were in _daily expectation of a change, so

Shonclm}cd to run into Humboldt Harbor to wait for it.
nothi’f’"“‘!/m‘fsland.? to Mitrofania Bay.—Eutering Popoff' Strait we saw
Ormillg l.llltll up within Barloff Bay, when the high and bold headland
5‘&rdsl§' its southern shores emerged from the fog not more than 400
lllakiu( Istant; thenco to Egg Islm‘l_ds the course was clear, and after
ool 1i.them‘, .the fog partially lifted ahead, Sand Point and Arch
from Bp"‘lg visible. Qﬁ' the for.mer wag the fishing schoon.er Arago,
old H],S ‘<1>1 Bay, Bering Sea‘, with a fare of codfish bf)und into Hum}-
ougl arbor. When up with Sand Doint, the station ot: Lynde &
in l‘;f-lt‘;as seen, and at 12:34 p. m., July 31, we anchored off the wharf
-~ 1athoins, the schooner anchoring near us.
Bambolat Harbor has heen surveyed by the U. 5. Coast and Geodetic
H. Mis; 274— 06
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Survey (Chart No. 814). The holding ground is good, and it affords
excellent protection from all winds. Messrs: Lynde & Hough, of San
Francisco, have established a fishing and trading station on the north
gide of the bay, where they have all necessary appliances for salting
salmon. There is a wharf at which ships’ boats cau land at any stage
of the tide. Mr. O’Brien, the superintendent of the station, seemed
much interested in the progress of our work, and the captain of the
Arago gave us such information coucerning the regions about the
Shumagins and Sanunakhs as he had gained by several years’ fishing in
their waters. His reasons for going to Bristol Bay were that the fish
ran a little larger and the weather was much better, there being less
fog and smoother water.

August came in with a dense fog which partially cleared towards
noon, only to shut down thicker than ever for the remainder of the day-
Uur work, up to this time, was done without the services of a pilot, but
it frequently resulted in the loss of time and expenditure of fuel, try-.
ing to recognize our landfalls through mist and fog where it was the
exception to see more than a single poiut at & time, and that dimly, a
condition of affairs requiring local knowledge. Iortunately Capt. Paul
M. Pavloff, one of the best coast pilots in the Aleatians, arrived during
the morning, and we lost no time in securing his services.

Preparations were made to get under way al 4 a. m. August 2, but
the fog was so thick, and the rain pouring down so heavily, that wo
beld on until 6:40, when the sun appearing through the mist enabled us
to leave the harbor and steam through Popott Strait. At 7:30 we cast
the trawl in 69 fathoms, green mud, No. 2849, making a successful haul
notwithstanding the rocky bottom, which tore the net badly. The fog
settled again while the traw! was down, obscuring the land on every

. side, which, with the general aspect of the weather, was so unpromis-

ing that we thought itadvisable to seek an anchorage. Steaming across
the strait at 9:45 a. m. we anchored in Eagle Harbor. A vessel may
anchor anywhere in the harbor in from 15 to 22 fathoms, and in the
cove on the northern side she would find perfect protection from the
gea, where she could baul out for repairs, fill her water casks, or gather
driftwood on the beach., The south cove has a narrow tortuousentrancé
too shoal for apything larger than a ship’s boat atlow water, but a ves:
sel drawing 6 or 8 feet could be warped or towed in at high tide, and
once inside would be as secure as in a dock.

The weather cleared toward midday, giving us the first distinet vieW
of the Shumagins, among which we had been cruising.  Being too late
in the day to start on our contemplated line, we spent the afternoon in
drying sails and various gear, sounding, setting a trawl line, and mak-
ing general collections. Unfortunately tho line was set on the bar ab
the wouth of the harbor in about 17 fathoms, mud. But the fact of
taking cod and halibut under such unfavorable circumstances angurs
well for the future success of the shore fisheries.
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We were under way at 3:20 the following morning, and leaving the
harbor gteamed in the direction of Sca Lion Rocks until, at 4:55, we
slowed the engines and swung ship under steam for compass errors,
Observing azimuths on every point. The evolution consumed an hour
and fifteen minutes, after which we resumed our course.

_ A16:35 we sounded, in 34 fathoms, broken shells, Sea Lion Rocks bear-
Ing N, 390 W, one-half mile. These rocks are about 100 feet high and
c_'dll be safely approached within half a mile. They are the resort of sea
lions and birds. Ifrom our position near the rocks we ran 9 miles N. 850

» and sounded in 38 fathowms, then N. 600 W, 24 miles, sounding in
71 and 74 fathoms, the latter position being located by cross-bearings
of the large and more importaut islands to the northward and westward.

}10 weather was clear at this time, and we could sec land at a great
dlst-uuce, particularly to the northward and westward, where the snow-
Capped peak of Pavloft’s voleano was distinetly visible. Deer Island
a.nd most of the smaller islets and rocks of the Sandman group were in
Sight, and directly ahead of us was a small pinnacle-shaped island not
ore than 10 miles distant, far from its position on the chart. Changing
the course a little, to bring it on the starboard bow, we steammed ahead
2 few miles, when breakers and, a momeut later, rocks were reported
01 the port how, still more out of position than the island.

At 11:34 we sounded in 31 fathoms, 7 miles S. 470 W, from the last
Station, then ran S.260 W, 3.3 miles, and at 11:57 sounded in 43 fath-
oms, Low Rocks, bearing N. 66° 30° W., distant 0.6 wmile. Countinuing
'0“ the same course we raun 0.6 mile to meridian, when we were in lati-
tude 540 44/ g N., longitude 161° 27/ 30"/ W, The latitude was by
Weridian altitude of the sun and the longitude by chrouameter, fore-
100n observations, the position being entitled to the same credit usually
accorded o sou observations. Aunother sounding was taken at 1:12 p,
. in 49 fathoms, S. 470 W, 10 miles from the last station. We then
Tan 20 njles 8. 510 W., sounding in 75 and 63 fathoms. Hay Island
Was located by eross-bearings and found to be several miles out of place
On the charts,

The following are the positions we assign to the rocks and islands
mtjlltioued above; based on cross-bearings and the noon position of the
sl{‘D: Low Rocks, latitude 54° 45 00 N., longitude 1610 28’ 00" W.;

Innaclg Island, latitude 540 45’ 00 N., longitude 161° 33’ 00" W.;
Hay Islanq, latitude 540 30 00 N., longitade 1610 53 30" W.

‘ it.iA deu§e fog set ih at 3.p. m., again obscuring the land, mak‘ing
pml;ll)osmb-lu' to sight the Saunakhs, aud, as there was no immediate
*Dect of improvement of the weather, wo stood off shore, S. 70° E,,
."1'”63, and sounded in 34 fathoms. The trial lines being put over,
o?hbut and cod were taken. The sounding was ou the NW. extremity
the cod banii before mentioned.
de:Xﬁ ?hen ran 10 miles S. 490 W, sounding in 30 and 4Q fathoms, the
lereasing to 435 fathoms 11 miles S. 259 L., which showed an
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abrupt termnination.ot the bank in that direct'on. A line was then run
N. 440 E. 16 ll]llLS, with 52, 50, and 44 fathoms, then N, 64°© E. 76 milgs,,
a depth of 42 fathoms Leing found 4 miles from the last station, increas-
ing irregularly to 72 fathoms about midway between the Sannakhs and
the Shumagins, then shoaling to 21 fathoms, broken sbells, at the end
of thie line, 2 miles N. 34° W. from the center of Bird Island, No. 2850,
where the trawl and trial lines were put over. A successful baul was
made with the former, but, for the first time since our arrival among the
Aleutian Islands, we failed to take fish of any kind with the hand lines,

Another successful haul was made in 35 fathoms, gray sand, broken
shells, No. 2851, 4 miles N. 48° W. from the last station, aud, running
34 miles N. 40° W, the trial lines were put over in 25 fathoms, gray
sand, two sculpins only being taken. Thestation was midway between
the Twins and Near Island. A depth of 27 fathoms was found 3 miles
N. 290 K. from the last station ; then running 8. 78° E. 5 miles, we found
26 fathoms ; thence N. 40° E. 4 miles, to 37 fathoms, gray sand and
broken shells, when the trial lines were again put over and one halibub
taken.

Our experience during the day demonstrated the absence of cod in
Augustin a region in which they are fouud in great numbers at other
seasons ol the year; in fact, it is one of the favorite fishing grounds
during the winter.

The last, station was at the southern entrance of the strait between
Spectacle and Big Koniushi Islands. After steaming through an appar-
ently clear passage we found 57 fathoms in midchannel, abreast of the
north end of Spectacle Island, N. 20° E., 4 miles fromn the last station,
and 39 fathoms 4 miles N. 10° W., the north end of Peninsula Tsland
bearing N, 80° E. 1} miles. A successful haul of the trawl was made
5% miles N. 20° E. from the Iast station in 58 fathoms, black sand,
Cape Thompson bearing 8. 76° E., 5 miles. We then steamed through
the passage between the latter cape and Castle Rock, sounding in 23
fathoms about midchannel; then following along the east side of Big
Koniushi, we anchored in Yukon Harbor at 6:50 p. m.

Several inaccuracies were observed in the U. S. Coast and Geodeti¢
Survey Chart No. 816, and among the more important may be mett
tioned the following :

(1) Spectacle 1sland is about 3 mlles in length, high and rounded ab
both ends and conunected by a narrow strip of low land near the cen-
ter. A deep bight on the eastside aud a prominent poiut projecting to
the westward give it the general form of a pair of spectacles, from
which it derives its name.

(2) Peninsula Island is placed N. 35° E. about 2} miles from its cor
rect position. It lies directly midehannel of the strait, and is, in fact
the projection shown on the west side of Big Koniushi, A low spit
makes off from the east side of the former, but there is a passage

“between the two islands.
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(3) The bays on Big Koniushi, north end, south of Peninsula Island,
are much deeper than sown on the chart.

Fog prevailed throughout the night, but cleared as we approached
the islang in the morning, enabling us to see land at a great distanco
during the day. A spirited sight was presented to usas we approached
‘ ukon harbor, the surface of the water being literally covered with
lyriads of kanooskies and crested auks; large flocks of the aclive little

irds filled the air; their flight was exceedingly rapid and eriatic, the
inCks in the distance reminding one of 'a dense black cloud within the
lnfluence of a tornado.

We left our beautiful little harbor at 3:34 on the morning of August
5, with partially clear pleasant weather, and starting from a point S.

© E. from -Atkins Island, in 27 fathoms, ran a line oftshore in the
8ame divection for 25 miles, with depths between 40 and 50 fathoms at
the end of the line. A bank of small extent, having from 25 to 30
fa-thoms, was reported on this line 20 miles from Atkins Island, but we
faileq to find it.

. We ran 5 miles S. 220 W. and sounded in 56 ‘fathoms, then turned
shore N, 8o W, for 25 miles, sounding at equal intervals in 46, 45,
1,45 anq 35 fathoms, the latter 4 miles 8. 70° E. from the NE. ex-
Fremity of Simeonoff Islaud. Wae then ran 5 miles S. 220 W.,sounding
n 38 and 35 fathoms; S. 68° L, 15 miles, in 57, 44, 47, 49, and 55
athoms; S. 220 W,, 10 miles, in 99 fathoms; N.68° W., 20 miles, in 69,
56, 46, 41, and 35 fathoms; and S. 750 W., 3} miles, in 35 fathows; S.
220 33, 4 miles from the south end of Chernabura Island.
~ e next turned offshore and ran a line S, 28° E., 15 miles, with 43
athoms at 5 miles and 115 fathoms at the end of the line; N. 81°'W,,
14. miles, with 105 fathoms; N. 3° E., 15 miles, with 49 fathoms at 10
liiles anqd 492 fathoms at the end of the line; N. 750 W., 5 iiles, with
4f&th0ms; and S. 29° W., 19 miles, with 49 fathoms at 5 miles, 67
fathomg at 20 miles, and 119 fathoms at the end of the line.
Trial lines were put over in 35 fathoms, 4'miles 8. 22° E. from Cherna-
ura Island, and several cod and halibut, were taken. This was the only
tria) during the day, as we wished to utilize the clear weather to locate
St.'dti()ns by bearings of the land. Our soundings during the morning
ihd hot extend to the 100-fathom line, but terminated within sight of
and, where bearings supplemented the ordinary observations, enabling
US to attain a greater degree of accuracy than usual in this region.
; he 6th wag cloudy, but the atmosphere was clear, the Shumagins
Ing visible nearly all day, so that we frequently verified our positions
7g]ob13a'lj"gs-_ Having completed our examination inshore, wo ran N.
the 1o 50 miles and sounded in 53 fathoms; then, in 91-(101‘ to develop
© 100-fathom line offshore from our work of the previous day, weran
- 80° K. 10 miles, sounding in 57 and 86 fathoms; N.29° E., 5} miles,
110 fathoms ; N, 510 W., 64 miles, in 87 fathoms; and N., 11 miles,
90 and 114 fathoms. .

in
in
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Turning inshore, we ran a line N, 67° W,, 30 miles, sounding in 87,
79, 50, 47, 53, and 58 fathoms at the end of the line, 8. 73° L., distant
6 miles from Cape Thompson. Hydrographic Office Chart No. 68 gives
40 fathoms in latitude 54© 36/ 00/’ N., longitudc 1582 25/ 00" 'W., where
we found 86 fathoms.

The general aspect of the Shumagins is mountainous, with numerous
streams rushing down the mountain sides, often forming cascades of
great beauty. Copious rains and a humid atmosphere favor the rank
growth of grass, ferns, flowers, etc., which cover the islands during the
summer months, and give the impression of great fertility when viewed
from a distance. There is no timber on the islands larger than alder
bushes, but the Leaches are lined with driftwood in suflicient qnanti-
ties to supply the probable demnand for many years. Thereare but few
outlying dangers, and as a rule the shores can be approached within
half a mile or less with safety. There are many secure harbors in the
group, and vessels can find anchorage alinost anywhere near the land
in 10 to 20 fathoms. Theregion off Simeonoff is an exception, however,
and should be navigated with great caution, as there is foul ground
surrounding the island.

We ran N. 6 W., 5 miles from the last station, and sounded in 102
fathoms, Castle Rock bearing S. 78° W., distant 5 miles; thence N.
840 E., sounding at intervals of 10 miles in 103, 97, 80, 68, 56, and 46
fathoms. TForty-seven fathoms was found 5 miles farther in the same
direction, in latitude 55°© 25/ 00’ N., longitude 157° 28/ 03/ W, 65 miles
from the point of departure, and about 19 miles to the southward of
Light House Rocks, to which the bank undoubtedly extends. Increased
depths ou the above line indicate a marked depression between the
Shumagins and the mainland, the extent of which can only be deter-
mined by further investigations.

Turning inshore we ran N, 66° W., 25 miles, then N. 450 W, 27
miles, sounding at about 10-mile intervals in 53, 73, 73, 64, and G8
fathoms, the last station being in latitude 55° 54’ 00" N., longitude
1580 40/ 00" W. The mainland was sighted soon after daylight, and
Mitrofania Island at 8 a.m., but we failed to rccognizé the latter for
soveral hours owing to fog banks which hung over the land. "We were
up with the island at 1:30 p. m., August 7, and leaving it on the port
hand steamed into the bay of the same name, anchoring off Long Beach
at 2:48 p. m. in 15 fathoms, latitude 55° 58 00/ N., longitude 1580 47/
00 \V. (approximate.).

Mitrofania Bay to Old Harbor, Kadiak.—Our anchorage was near the
SW, extremity of a steep black sand beach which lies back of the bay,
and extends in cresceut form about 3 miles NI. and SW. This beach
is flanked on the eastern end by a nearly vertical clift 600 or 800 feet
in height, made conspicuous by many strata of different-colored rocks,
and on its western extrémity by a precipitous mountain covered with
a dense growth of alder bushes. An isolated rock lies near the base of
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the mountain about 300 yards back of the beach, nearly rectangular in

form, the sides being vertical, about 100 feet broad by 60 feet in height,

and the top slightly rounded and coveredswvith grass, ferns, and small

bushes, Seen from a distance it bad the appearance of a huge native

Sf)d house (barabara), with the root overgrown with grass. An oxton-

S1ve valley lay back of the beach, in which were several ponds of fresh or
rackish w ater, theirshores being surrounded by a fringe of alder bushes.
he land was covered by a rank growth of grass and wild flowers.

Long Beach is a good anchorage, except with winds from S. to SE.,

When a heavy swell rolls in.  Better harbors are found on the east side
of the bay. To make this anchorage, leave Mitrofania and the small
1slands on the port hand, passing midway between them and the main-
land until well up with the sand beach, then stand to the westward
and gnchor off the rock above mentioned, giving due attention to tho
lead, as the banlk is steep. '
. The collectors went on shore as soon as the anchor was down, return-
nginthe evenin g with several species of birds, fishes, plants, etc. Trout
were plentiful in the larger ponds, and cod and halibut were taken with
hand lines from the ship. ’ _

A dense fog prevailed on the morning of the '8th, which detained us
until 5:25, when, partially clearing, we were able to get under way and
8team out of the bay. We took a departure at 6:12 from the following

earings: NW. extremity of Mitrofania Islands, 8. 720 W.; east ex-
t'remity, S. 60 W.; outer point on mainland, N. 14° E.; which, plotted
on Hydrographic Office Chart No. 68, placed us in latitude 55° 53/ 00/ N,,
And longitude 158° 37/ 00 W. We then ran a line of soundings about
S. 770 R,, 43 miles, to Light House Rocks, and at 12:30 p. m. anchored
0 49 fathoms, 890 yards N. 28° L. from the largest.

The group consists of several detached rocks ranging from 90 feet in
height ang 500 feet in Jength, to 10 feet in height, with two or three
Dearly awash, over which the sea was breaking. They are about 500
yards in extent, and can be approached within half a mile with safety.

0 two charts agree as to their location, giving it from latitnde 55° 44/
00 to 550 45' 00 N., longitude 1670 25 00" to 157° 30/ 00 W. It was
OUrintention to verify their position, but & dense fog, which settled down
8oon after we left the mainland, prevented. Ourrun placed them in b5
43 00" N., and 1570 20 00" W, but was not sufficiently reliable to justify
}‘8 In changing their position on the chart. Datitude 550 44/ 00 N. and .
Obgitude 1570 25/ 00 W. is about the mean, and not far from correct.
erThey are entirely barren of vegetation, but harbor an extensive rook-
Sey Of: sea lions, which covered ncarly the whole surface ‘f’f the rocks.
Se:} birds were nestling among the cliffs, and the naturalists collected
theem} specimens with their eggs and young. They also brought qﬁ'
SaltSkm of a la.rge. sea lion, 13 feet in length, which was preserved in
ion;s ]Th.e ha,nq lines were put over, but no ﬁsh were talken, the sea

having driven them away from the vicinity. We left the rocks
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at 4:12 p. m. and ran a linc of soundings S. 79° ., 33 miles, in 49, 43, 49,
50, 55, and 135 fathoms ; N. 31° E., 24 miles, in 137 and 119 fathoms, the
latter being midway between the Semidi aud Chirikof Islands. A line
was then run 8. 36° E., 29 miles, sounding in 89, 60, and 96 fathoms,
and N..23° E., 20 miles, in 57, 26, and 27 fathoms, terminating 6 miles
S. 220 1, from the north end of Chuirikof Island. Trial lines were put
over and codfish taken in abundance. We reached theisland early on
the morning of the 9th after a night of dense fog, which lifted suffi-
ciently to allow us to locate the last station by Learings.

Leaving the island, a line was run 8. 349 L., 12 miles, sounding in -
76 and 287 fathoms; N. 280 L., 32 miles, in 89, 81, 76, 60, and 37 fath-
oms, terminating S. 17 miles from the 8. end of Tugidak 1sland. Trial
lines were put over, resuiting in the capture of 47 codfish in a few min-
utes, the ship drifting rapidly in the meantime. A line was then run
8. 50° E., 13 wiles, sounding in 61, 66, and 159 fathoms gray sand,
where a successful haul of the trawl was made. Then turning inshore
we ran a line N, 140 E., 29 miles, in 75, 54, and 28 fathoms, terminating
4 miles S. 14° W. from Sikhinak Island.

The fog lifted as we approached the land, giving us a very good view
of the Trinity Islands, "Tugidak and the western portion of Sithinak
Islands are low and apparently marshy, while the eastern portion of
the latter is higher. They are surrounded by foul ground, and in the
absence of proper surveys should be approached with caution.

Leaving the islands, we ran a line 8. 56° E., 30 miles, sounding in 23,
52, 46, 52, and 88 fathoms; N, 19° W., 23 miles, sounding at 10 miles
in 36 fathoms, followed by 45 and 73 fathoms; then N. 740 E., 38 miles,
sounding at intervals of about 8 miles in 53, 58, 49, 44, 51, 49, and 37 fath-
oms. Trial lines were put over at the last station and several halibut
taken. Tuming inshore a line was run N. 620 W, 28 miles, sounding in
61, 37, and G0 fathoms, No. 2854, where a successful haul of the trawl was
made. Continuing the same course 4 miles we found a depth of 18
fathoms 3} wiles 8. 21° L. from Black Point, the south end of Sitkali-
dak Island. A successful haul of the trawl, No. 2835, was made at the
* entraunce to Kiyavak Bay in 69 fathows, 5 miles N, 62°© W, from the
last station. Two soundings were subsequently taken at 5-mile inter-
vals on a north course, in 68 and 57 fathoms, the latter off the entrance
to the Bay of Three Saints.

Old Harbor to St. Paul, Kadiak.—At 2:03 p. m., August 10, we an-
chored in 7 fathoms in Old Harbor, latitude 57° 11/ 00" N., longitude
1530 13/ 00" W., off an Indian village called by the natives Three
Saints. It lies about 4 miles to the northward of the bay of Threo
Saints, the beantiful harbor of Lisiansky Bay intervening.

The country surrounding Old Harbor is mountainous, with a narrow
belt of comparatively level land, on which the village stands near the
water. It is covered with a luxuriant growth of grass and flowers
during summer. Alder bushes grow to greater size than on the islands
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farther to the westward, and in the sheitered valleys the poplar is
found of sufficient size to make it valuable to the natives in building
their houses and for other purposes. The rugged moantain range,
Sometimes ealled the backbone of Kadiak, was in sight, and the great
gorges, still filled with snow and ice, lent an Arctic hue to the othor-
Wise summer aspect.

To euter Kiyavak Bay, make Two Headed Island (miscalled Two
Headed Cape, C. 8. Chart No. 702), which has two irregularly rounded
Peaks and is easily recognized. Leave it on the port band, and, if the
Weather is clear, Black Point will be seen, showing darker than its
Surroundings. There is a small islot, about 200 yards in prolongation of
this point, and one-fourth of a mile farther on isarock, just above water,
_Which marks the outer end of a ledge extending from the point. Hav-
Ing passed this rock, a mid-channel course around the second prominent
boint, on the starboard hand, leads to the strait, where Old Harbor is
located, and off which lies the Bay of Three Sdints and Lisiansky Bay.

liere is hold water in the strait, which is free from hidden dangers,
8Xcept near the land. Passing Old Harbor there is a narrow tortuous
thanuel into Sitkalidak Strait, through which small vessels have Qassed,

uttcb stranger should not attempt it with a vessel drawing more than
eet,
Weo were surprised by the shrill whistle of a steam launch a little
aftey dark, which soon cawme alongside with Mr. Ivan Potroff on board.
¢ is manager of the Alaska Coast Fishery Company station at Port
obron, some 10 or 12 miles to the northward and eastward of Old
arbor, An Indian messenger reported the Albatross’s arrival, and he
lost 0o time in paying us a visit. His launch required some small .
Tepairs, for which we furnished materials.
_I vigited the station on the following day and found it located in a
8nug little harbor on the north side of Sitkalidak Island, the second
€ep bay coming from seaward. The quarters, mess room, store and
kitchen are under one roof, and the curing house is at the water’s edge,
wl‘1 ere boats or barges can load and discharge at half tide. It is sup-
blied witn running water from a mountain stream, and everything was
Strupulously clean and well arranged. A cooper shop, stable, and
sto".ehouse are conveniently located, and in the harbor were several
Ories, barges, and a fine schooner, in addition to the steam launch
a-lreaqy mentioned. This is the first season the station has been in
g{ll)ff‘ation, and they have thus far confined themselves to taking ,a‘nd
ﬁSltmg salmon, but they intend starting a canuery eveutu‘a“.Y- The
tio:] are mostly eaughtin a lake a mile from the bay, opposite the sta-
¢ »and transported over a horse railway to the beach, Wherfa they are
ransferred to barges or dories which deliver them at the euring house.

Ur visit occurred betweon the runs of salmon, and we found the entire
oree, except the coopers, engaged in cutting and curing hay for the
OOPses used at the station. The location seems to be well chosen, not

nly for salmon fishin g but for cod and halibut.
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A dense fog prevailed on the morning of the 12th, detaining us until
2 p.m., when it partially cleared and we steamed out of Kiyavak Bay.
Taking a departure from a point 5 miles N. 720 K,, from the center of
Two Headed Island, in 71 fathoms, we ran a line 8. 48° E., 46 miles,
sounding in 111, 60, 46, 38, and 347 fathoms, and N. 38° L., 22 miles, in
173 and 29 fathoms. Then, to ascertain the distance our newly dis-
covered bank extended off shore, we ran S. 67° E,, 10 miles, sounding
in 60 and 296 fathoms, and N, 380 E., 12 miles, where we found a depth
of 495 fathoms, which indicated that we were outside of the bank.

Lines were run N, 410 W., 44 miles, sounding in 58, 49, 44, 86, and 53
fathoms, the latter station being 4 miles S. 320 E. from the extreme
point of Dangerous Cape, then 8. 45° Ii., 11 miles, in 39 aud 25 fathoms,
where we anchored at meridian, August 13, to wait the lifting of a
dense fog, which obscured everything more than a ship’s length from us.

Cod and halibut were taken with hand lines in great abundance at
the anchorage as well as at the previous station in 39 fathoms. The
weather cleared partially half an hour after we anchored, and Ugak
Island was found to bear N. 44° E., distant 4 miles. Wo got under
way at 12:53 p. m. aud ran a line S. 33° E., 35 miles, sounding in 45, 43,
46, and 90 fathoms, a notable feature being the absence of the depres-
sion between the bank aud shore line of Kadiak, which we found farther
south.

From the end of the line we ran N. 41° E,, 15 miles, sounding in 75
fathoms, and N. 530 W., 35 miles, sounding in 71, 31, 57, and Sl
fathoms, the last position being S. 60° ., 5 miles from Cape Greville,
which, with Ugak Island, enabled us to locate our last positions by
cross bearings. It was partially clear during the evening, although fog
banks hung over the land, the more promiuent points only being visible.
It was very thick inside of Cape Greville, so we hove to from midnight
until 3:27 a. m., Angust 14, when we steamed toward the Cape, and
making the rocks lying off it, we ran WNW, (mag.) for Long Island,
which has a bold, clear shore, much safer to make in thick weather
than the Outer Humpback.

The fog lifted, however, before we reached. the rock, and steering for
it we passed within half a mile; then stood over for the south end of
Popoff Island until we were in midchannel ; thence for the usual anchor-
ago off the astronomical station, St. Paul, where we anchored at 6:15
a. m., in 13 fathoms.

Directions for entering St. Paul.—In coming from the southward make
Ugak Island, then Cape Greville (known-locally as Chiniak Point). The
east or seaward side being free from daungers, can be approached with
safety, but a ledge of rocks which makes off to the northward must be
left on the port hand. 'The rocks are above water, and being prominent
should be cleared without difficulty if the eape has been sighted, and no
vessel would attempt to pass inside without seeing it. The lead should
be used in thick weather, as the outer limit of Portlock Bank is well
deffned, and from 35 to 40 miles distant.
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Having cleared the rocks off the cape, stand WNW. (magnetic) for
Long Island, which will carry a vessel u-b_out three-quarters of a mile
ontside of the Outer Humpback. If it is not seen, the island will be the
next land-fall, and can be approached with comparative safety. Outer
Humpback should De seen if the weather is suitable for a stranger to
make the harbor, in which case pass within one-quarter to oue-half mile,
le‘“‘iug‘ it on the port hand, and steer W. 3 N. (mag.) for the south end
of Popoff Island. When the passage between Wooded Island and Long
Island is sbut in, steer N, by W. $ W. (mag.) for the channel, passing
190 yards from the point of Wooded Island, off the settlement; con-
tinue the course until the storehouse on the wharfat St. Paul opens out,
then stand in for the anchorage off the astronomical station (C. and G.
S_- Chart No. 776), anchoring in about 13 fathoms. The Wooded Island
8ide of the channel should be favored to avoid a reef on the west side,
and the course continued to clear a rock about one-eighth milé off the
Dorth end of Holiday Island, which isnot shown.on the chart.

To enter tho inner harbor keep the crib, lying just off the end of the
Wl_]al‘f about 50 feet from Necar Island, open until nearly up with it,
8ailing as close as practicable until inside of the reef, and then steer for
the. wharf. A vessel should enter with the tide running a little flood,
‘f’hlch sets to the northward. The chanuel is very narrow, and a
Stranger should not attempt it without a pilot. It is high water at the
Wharf, full and change, at 1:00 hour.

I called on Mr. M. L. Washburn, agent of the Alaska Commercial

Ompany, soon after we anchored, and he assured me that he would be
Pleased to do anything in his power to forward our work. He informed
;nned‘?hat.provision had been made to supply us with 100 tous of eoal,
Sté delivered a large mail with dates to August 1. The company’s
Steatmer Bertha arrived on the 17th and left for San Francisco at 1 p.
::]- lthe following day, carrying our mail. The Karluk came in at 1:30,
_ Wh( "(t 3 p. . the Albatross entered the inner harbor and moored to the

ﬁmarf. We commenced coaling at 5:30 on the morning of the 20th, and
shed at meridian the following day, having taken on board 100 tous.
ou:‘Ve. llefc the wharf 2 hours later, stecamed to the outer harbor, landed
Sounl:; ot on Wooded Island, and procegdcd to sea. At 3:24 p. m. we
Iﬂlanded iu 69 fathoms, S. 36° W., 1} miles from the south end of Long
yand at 3:50 in 17 fathoms, N. 24° E., 0.4 mile from the Outer

Umpback.

iiladzak to Middleton Island.—The development of Portlock Bank was
B, 1’_00113meuf3e(1 by running the following lines of soundings: N. 53°
35 3; miles, in 28, 37, and 47 fathoms; S. 510 L., 50 miles, in 30, 33,

O’mil’ al}d 42 fathoms, at intervals of 5 miles; 43 u}ld 57 fathows at

Dlete(]es mFervals, and 72 fathoms at the end of the ll‘ue. It was com-
OCateda llbﬁle 'a‘fter midnight, and, the weather being f'avora.ble, we
With 1 our po.smons with accuracy, The 22d was partially cloudy,
ight variable winds and smooth sea, admirable weather for our
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work., Woe ran a line N. 670 E,, 17 miles, sounding in 200 fathoms;
tlien N, 5.9 W., 63 miles, in 59, 51, 43, 40, 36, and 78 fathoms, at inter-
vals of about 10 miles, and 68 fathoms, No. 2856, 5 miles further, at the
end of the line, where a successful haul of the trawl was made. The
station was occupied at noon ; the latitude was obtained by meridian
altitude of the sun, the longitade by chronometer, and both verified by
bearings of the land, all of which showed Marmot Island to beimprop-
erly placed on the Coast and Geodetic Survey Chart No, 702, in accord-
ance with which its nearest point would be 9 miles distant, yet we could
see the surf breaking on the beach not more than 5 miles away

It will be observed that the last two lines vary in depth from sound-
ings shown on the chart, and seem to indicate the extension of Portlock
Bank to Cape Greville without the intervening depression so generally
found in this region near the land. Trial lines were used at Station
1521 in 36 fathoms, where cod and halibut were taken, the former in
great abundanece.

Starting soon after noon, a line was run N. 45° E., 18 miles, sounding
in 41 and 60 fathoms; then S. 520 K., 61 miles, sounding at intervals
of 10 miles in 56, 61, 102, 114, 113, and 140 fathowms oft the easteru
extremity of the bank. A sucecessful haul of the trawl was made at Sta-
tion No. 2857 in 51 fathoms, gray sand and black specks. Codfish and
flounders were taken with the hand lines, The afternoon being clear
and the sea smooth, we availed ourselves of the unusually favorable
opportunity to swing ship for compass errors.

From the end of the last line we ran N, 45° E., 18 miles, sounding
in 119 and 166 fathoms; then N. 559 W., 65 miles, in 112, 128, 69, 37,
317, 50, 99, and 99 fathoms, Trial lines were used at Station No. 1436 in
37 fathoms, and several codfish taken. The line was completed about
2 p. m., Angust 23, when we ran N, 27° IS, 19 miiles, sounding in 76
and 97 fathoms. The Chugatz Islands, Point Gore, and the Pye Islands
were in sight during the afternoon, and cross bearings were taken fre-
quently to verify our positions., Many snow-capped mountains were
vizible on the mainland, and in Nuka Bay an immense glacier extended
apparently to the water’s edge. .

From the last station a line was run S. 51° Ii., 98 miles, sounding in
84, 105, 69, 67, 84, 90, 84, 77, 98, and 507 fathoms; N. 56° L., 10 miles,
in 594 fathoms; N. 30 W,, 10 miles, in 761 fathoms; and N, 53° W, 10
miles, in 230 fathoms, where at 11:38 a. in., August 24, we made a suc-
cesstul haul of the trawl, No. 2858, Assoon asthe haul was completed,
werana line N, 380 W,, 47 miles, sounding at intervals of about 9 miles,
in 71, 66, 71, 103, and 122 fathoms; 8, 56° ., 62 miles, in 118 fathoms
at 17 miles, and 99, 106, and 902 at equal intervals to the end of the
line. We thenran N, 20 miles, sounding in 358 and 151 fathoms; 8. 62°
E, 10 miles, in 301 fathoms; N. 23 miles in 537, 78, and 161 fathoms;
N. 780 E., 9 miles, in 308 fathoms; and N, 63° E., 30 miles, in 252, 109
and 92 fathoms.
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Middleton Island.—Middleton Island was sighted at 2:08 p. m., bear-
ing 8. 880 . I determined to locate it if our clear weather continued
through the following day. With this object in view we ran 9 miles
N. 800 B., and sounded in 43 fathoms ; N. 57° K., 5 miles, in 11 fathoms,
and then anchored about a mile to the northward, in 12 fathoms, near
the point indicated on the Coast Survey chart, the north end of the
island bearing N. 520 L., and the south end S. 270 W. We were off
the outer limit of kelp, which seemed to extend the whole length of the
island, from 4 mile to 1§ miles from the beach. We were on the weather
shore, where a moderate NW. wind and strong tide caused -a heavy
surf, so we deferred landing until the following morning. The rock
mentioned in the Alaska Coast Pilot as lying 3 miles SW. (magnetic)
from the north point of the island, and NNW, (magnetic) from the
anchorage, was not seen, and if it exists is below the surface, where
rocks may be encountered almost anywhere around this desolate island.
The swell was so heavy that no soundings were made except in the im-
mediate vicinity of the anchorage. Observations of the tides during
the night showed a velocity of 2 to 3 koots per hour, the flood setting
to the northward and eastward and the ebb in the opposite direction.

August 26 commenced with a moderate breeze from the SW.,, veering
to NW., NE,, and ESE,, with clear weather, except for 2 hours in the
early morning. The surf was still too beavy for landing, and being
anxious to get observations on shore, as well as to give the collectors
an opportunity to examine the region, we got under way and steamed
to the southern end of the island. We were about to auchor in 10 fath-
oms, when the keel came in contact with a rock, but we backed off
Wwithout damage, and anchored in 15 fathoms, the northern end of the
1sland bLearing N. 3 E. (magnetic), and the southern extremity NE. § N.
(magnetic).

A party of collectors, the navigator, and myself landed, and while
the former were searching tho island for specimnens, the following obser-
vations were taken: Two sets of equal altitudeof the sun for longitude,
one meridian altitude and six ex-meridian altitudes of the sun for lati-
tude, the artificial horizon being used. They were made under favorable
conditions and are reliable. The observation spot is one cable to the
westward of the SE. extremity of the island, and is marked by a pile of
8tones on the beach above high water, the mean of all the sights placing
it in Iatitude 590 23 36.7/ N. and longitnde 146° 197 33.4/ W,

Middleton Island is between 7and 8 miles in length, N. 220 K. and
8. 220 W, with reefs extending 2 miles or more north and east of it
and between 3 and 4 miles off the southern end. The anchorago is off
the west side, and an approaching vessel should keep well outside the
kelp, as rocks may exist anywhere near the island, which is a terminal.
Moraine, composed of mud, clay, gravel, and hugo boulders, scattered
about over the surface, on the beach and on ledges above and below
the water. The southern end has perpendicular cliffs of mud and clay
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from 30 tu 80fect in height, the greatest elevation toward the center of
the island being about 120 feet above the sea. The strata on this side
dip from 30° to 40° about NW, (magnetic). The general appearance
of the island is flat and, the soil being impervious to water, nuwmerous
pouds are formed by heavy rains, and the entire surface is moist, almost
boggy, covered in summer with a rank growth of grass, flowers, etc.,
but no trees occur. Cormorants, gulls, and puffins were nesting on the
cliffs, and the burrowing habits of the latter made walking near their
haunts very difficnlt. The island is uninhabited, except by hunbters,
who are occasionally left there to search for seals aud sea otters.

Having finished our observations, we returned to the ship and got
under way at 8 p. m., and at 3:40 sounded in 22 fathoms, latitude 59°
19’ 00" N., longitude 146° 23’ 00" W.; then ran 8, 53° E. 5 miles and
sounded in 141 fathoms, 10 miles in 620 fathoms, and 20 miles in
2,425 fathoms. The course was then changed to N. 74°- E. for Pzm-
plona Rocks. The day ended with clear, pleasant weather and smooth
sea, which continued on the 27th.

Pamplona Rocks to Depayrture Bay, British Columbia.—Having run 40
miles from last station, we sounded in 2,224 fathoms, 27 miles further in
2,138 tathoms, and 17 miles still further in 1,528 fathoms. Changing
the course to S. 51° I3, we ran 17 miles to the position assigned to the
rocks, then 8. 16°© W. 3 miles, and sounded in 1,763 fathoms ; E. 5 miles
and S. 280 W. 7 miles to another reported position, where we found
1,745 fathoms. Then, changing the course to N. 70° K., we ran 9 miles
and sounded in 1,675 fathoms; N. 84° E. 10 miles, in 1,500 fathoms;
and 8. 430 E. 10 miles, in 1,548 fathoms.

The position assigned to Pamplona Rocks on Coast Survey Charts
701 and 702, Hydrographic Oftice Chart No. 527, and in the Alaska
Coast Pilot, is latitude 59° 03/ 00 N. and longitude 1420 40/ 00" W.;
but Coast Survey Chart 960 places them in latitude 59° 35/ 00/ N.,
longitude 1420 04/ 00"/ W, I consider it highly importaut that these
dangers should be located in the interest of commerce as well as of the
fisheries, and as the time would not permit an examination of both
localities, we selected that which seemed to have the weight ot evidence
in its favor. The weather was remarkably clear and the search was
made during the middle of the day with a lookout on the topgallant
yard, bis line of vision extending 10 miles or more on either hand, with-
out detecting any signs of rocks or shoals. The soundings were regular
and gave no indication of shoaling water, so it may be stated positively
that the rocks do not exist within 20 miles of the assigned position.

Coast Survey Chart No. 960 places them nearer land, where from 40
to 50 fathoms are found in their vicinity, and where rocks, banks, or &
- ledge, as these dangers are called by different authorities, might be
expected to exist. The snow-capped heights of Mount St. Elias woré
visible during the day, from 90 to 100 miles distant, and many snowy
peaks of less magnitnde could be seen from time to time,
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The weather was overcast and rainy during the first part of the 28th,
with g heavy swell from the southward, but it cleared after noon and the
swell moderated. A sounding was made in 1,815 fathoms, gray ooze,
50 miles S. 43° E. from the last station, and another 50 miles further in
1,778 fathoms. Two soundings were made during the 29th, the first
in 1,433 fathoms, latitude 56° 35/ 00’ N., longitude 137° 55/ 00" W., and
the latter, No. 2859, in 1,569 tathoms, latitude 53°© 20’ 00/ W., where a
successful haul of the trawl was made. Au accident, to the dynamo
deprived us of the use of the electric lights, and the Sigsbee deep-sea
Sounding machine was partially disabled, but we used it until our
arrival in port.

The soundings were made on the 30th, in 1,571 fathoms, latitude 54°
02/ 00" N., longitude 1340 34/ 00" W, and 1,601 fathoms, latitude52° 32
00" N., longitude 1330 05/ 007 W. We sighted Queen Charlotte Island
at 12:45 p. m., and were off Port Keeper at 6. A cast of the lead was
made the following morning in 1,099 fathoms, SW. 3 S.(magnetic) 25
miles from Cape St. James, and at 9 a.m. a successtul haul of the trawl,
No. 2860, was taken in 876 fathoms, green mud, latitude 51° 23’ 00" N.,
]Ongitude 1300 34’ 00 W., and another at 2:50 p. m., No. 2861, in 204
fut.ho'ms, latitude 510 14/ 00" N.,longitude 1290 50/ 00 W. Soundings
were made at 6:44 p. m. in 83 fathoms, latitude 51° 09/ 00 N., longitude,
1290 g7/ gor W, and at 10 p. 0. in 52 tuthowms, latitude 51° 01/ 00" N.,
longitnde 1280 25' 00 W., where we anchored for the night.

The fog shut down a few minutes later, and continued with momen-
tary breals until noon of September 1. We got under way at 8:10 a.
m., felt our way into Goleta Channel, and made a successful haul of the
trawl at 12:30 p. m., No. 2862, iu 238 let:llolns, gray sand and mud, Dun-
can Island bearing ENE. 3 E. (magnetic), Noble Island, N. W. (wag-
Detic). The trawl came up with a heavy load of mud, which detained
US two hours or more, as We wero obliged .to tow it until it was relieved
of safficient weight to enable us to land it on deck. The hau! proved
very rich, particularly in specimens of })I'achxol)ods, among which were
Several rare, if not entirely new, species. We §tea-11_1ed ahead on our
course as soon as the trawl was landed, anchoring in Albert Bay at
5:10 p. m,

We were under way at 4:30 on the morning pf the 2d, thg weather
overcast and misty but clearing gradually during the morning. We
Passed Seymour Narrows at12:45 p. m., nearly high water, and at 6:15
P.m. anchored iu Tribune Harbor for the night. The sky was nearly
cloudless during the afternoon, but the atmosphere was tl.li()k with smoke
from forest pines, which becomes s0 denseat times that 1t1s more dreaded
than fog. At 6 a. . September 3, we got under ‘way, arriving at De-
barture Bay at 10 a. ;. and going to the wharf an hour later. We
began coaling at 1:°3 p. m. and finished at 2 p. m. on the 4th, having

taken on board 1123 tous,
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COASTS OIF WASHINGTON AND OREGON.

Departure Bay to Seattle, Washington.—Leaving port at 7 a. m., Sep-
tember 5, we steamed to the southward and eastward through mist and
rain, until 10:55, when the trawl was cast, No. 2863, in 67 fathoms,
making a successful haul. Resuwming our course, we passed.Rosario
Straits and at 5:26 p. m. anchored in Burrows Bay for the night. It
is a good harbor, and is protected from all but southerly winds. We
were under way at 6:05 the following morning, and at 7:15 cast the trawl
in 48 fathoms, No. 2864, making another successful haul. A third
cast was made at 8:55 in 40 fathoms, No. 2863, and a fair haul taken,
although the trawl capsized and was dragged bottom up, the first time
that had happened for several years. Steaming ahead as soon as the
trawl was landed, we passed Poiont No Point at meridian and anchored
oft Seattle, Washington, at 2:45 p. m., September 6. I called on the
mayor, Robert Moran, on the 7th, and the call was returned the follow-
ing day by the mayor and city council, who inspected the vessel and
her equipment and expressed great interest in our worlk.

Outer coast of Washington.—We left Seattle at 10:40 a. m., September
17, and anchored in Port Townsend at 3:45 p. m. I met Judge James
G. Swan the following morning, and bad a conference with him regard-
ing the fisheries of Washington and other matters connected with our
work. Ie had lived many years on the coast between Gray’s Harbor
and Neeah Bay, and from close observation had aequired a remarkable
knowledge of the fauna of this region. His information’respéct-iug the
Indian tribes and their habits has led him to believe that halibut will
not be found in paying quantities south of Cape Flattery. It was, hie
said, a time-honored custom for the tribes living as far south as Flat-
tery Rocks to go to Cape Flattery every spring for their winter’s supply
of halibut, which were taken on the well-known Dbank from 9 to 12
miles WNW. (inagnetic) from Tatoosh Island. Halibut have seldom
been taken south of Cape Flattery, and never, to his knowledge, south
of Flattery Rocks. They form no part of the winter’s food of tribes
inhabiting that part of the coast, rock-cod, surf smelt, tomcod, salmon,
ete., being the staple supply. He thinks that if halibut existed near
the shore the Indians would have known it and, like the tribes farther
north, would have taken them for winter use. He predicted that we
would find aclean sand bottom with very little life between Cape Flat-
tery and Gray’s Harbor.

‘The Coast Survey steamer MeAdrthur arrived during the afternoon
and permitted us to copy their soundings about Cape Flattery,a saving
of time and labor, as we would have been obliged to sound over a por-
tior. of the same ground.

We were under way at 5:45 p. m, September 18, passed Cape Flat-
tery at 2a. m, the following morning, and at 5:30 commenced a line of
soundings in 82 fathoms, S. 680 W., 10 miles from the light. It was ex-
tended G5 wmiles 8.68° W., sounding at intervals of 5 miles, to develop



INVESTIGATIbNS OF THE ALBATROSS, 417

banks reported to exist 60 and 75 miles from the cape. The depths
were irregular for 30 miles, then increased uniformly to 768 fathoms at
the former and 1,239 fathoms at the latter position. The reports were
from shipmasters who said they had sounded on the banks and kuew
they were there. No doubt they found 60 or 70 fathoms as. reported,
bug they were 15 or 20 miles out in their reckoning.

The wind began blowing from thesouthward and eastward soon after
We passed Cape Flattery, and became a moderate gale at 7 a. m., with a
heavy swell, which increased during theday. At4 p.m., when theline
Wwas finished, the sea was too rough to continue work, so we lay to sev-
eral hours, then steamed in shore under low speed until we sighted
Flattery Light, and lay to again until 7 a. m., September 20. The wind
Woderated during the night, the rain ceased, and the weather partially
cleared, The sea went down also, but a heavy swell rolled in from the
Southward and westward, causing the vessel to tumble about badly
Whenever she was allowed to get in the trough of the sea. Vivid
lightning was observed during the night over the land in the direction
of the Olympian range.

-Tll(ﬂ trawl was cast at 11 a.m in 171 f(bthoms, No. 2866, S. 400 W., 19
Niles from Flattery light-house, and although the swell was still heavy

he haul was successful. Another haul was made at 1:40 p. m. in 37
fa.thoms, No. 2867, 8. 23° W., 17 miles from the light, and at 3 p. m. we
8et the trawl line in 31 fathoms, gray sand, near the last station. It
Was allowed to remain on the bottom 2 hours,’aud on hauling it 3 dog-
fish, 8 sharks. and 1 halibut were taken, the latter weighing about 140
Poungs, ’ o

At 7:34 p. m. we sounded in 178 fathoms, gray sand, S. 34° w., 19

miles from Flattery light, and ran a line 30 miles S. 68° W. in 77, 82,
218, 90, 141, and 378 fathoms; S. 82° E., 15 miles, in 247, 462, and 522
fa.th()ms; a,;]d N. 730 1., 25 miles, it 378, 206, 67, 52, and 31 futh‘oms. Tlole
trawl ling was set at the last station, taking one skate (Raia cooperi),
oue dogfish (Squalus acanthias), two starfish, au’(‘l two fish not recog-
Nized, A successfal haul of the trawl, No. 2863, was mu.de while the
ling wag down, but the bottom was found to be comparatively barren.
Trial lines were put over the side without result.
. Wo then ran S. 360 E., 15 miles, nearly parallel with the coast, sound-
Ing in 30, 83, and 32 fathoms, the trawl being lowered at the last sta-
tion, No, 2869. The bottom was composed of fine ‘gray sand, perfectly_'
Clean, without adhering growths of any kind. A line was then. ran off-
Shore S, 730 W., 20 miles, sounding in 53, 75, 111, and 287 fathoms;
then 8. 170 ., 15 miles ,-n’ 535, 758, and 578 fathoms; turning in shore
We ran N. 730 B.. 20 miles. sounding in 386, 82, 51, aud 28 fathoms; 8.
170 L., 15 miles ’in 28, 28 ,zmd 98 fathoms; and S. 70° W., 25 n?llest n
41, 56, 74, 93, a’,nd 43’8 fu.’thoms. Rocky patches alternated w1th'1me
‘8ray sand and mud on the last line, denoting a marked change from
the uniform gray sand found thus far south of Cape Flattery.

H. Mis. 274——27
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A report of Indian origin placed a bank 30 miles west (maguetic) from
Shoalwater Bay. The change in the character of bottom led us to believe
that the report might be correct, and a careful examination of the
region resulted in the development of a bank about 20 miles in length,
SW. and NE. (magnetic), and 12 miles in extreme width. Its eastern
extrewity, ou which is 42 fathoms, rocky bottom, lies 15 miles SW. (mag-
netic) from Point Chehalis, the southern extremity of Gray’s Harbor. The
soundings are quite regular, butthbe character of the bottom alternates
between rock, gray sand, and mud. A trawl line was set at 5:52 a. m.,
September 23, in 58 fathoms, rocky bottom, No. 2870, on the southern
edge of the bank, 2 black cod (Anoplopoma fimbria), 4 sharks, and 10
red rockfish (Sebastichthys ruber and Scbastichthys pinniger) being taken.
A haul of the beam trawl was made also, which developed wore life on
the bottom than had been found south of Cape Flattery, and indicated
good feeding ground for fish. There is little doubt that at the proper
season good fishing may be found on this bank. Several red rock-cod
were taken with hand lines from the ship’s side.

As soon as the haul was completed we ran 28 miles N, 720 W.,and at
1:17 p. m. cast the trawl in 559 fathoms, brown ooze, No. 2871, The
haul was successful, although made ab great risk, owing to the heavy
westerly swell which still rolled in. The surface net was towed as
usual, but very little life was found.

We steamed ahead under low speed for Cape Flattery, and at 7:26
a. m., September 24, cast the trawl in 38 fathoms, gray sand, No. 2872, 8.
40° W., 8 miles from the light-house, taking but few specimens. The
trawl line was set, and 2 sharks and a startish were the only catch,
the baits being left undisturbed. Two red rockfish were taken with
hand lines. _

The haul finished, we steamed across the Straits of Fuca, and at 12:16
set the trawl line in 40 fathoms, No. 2873, N, 53° W., 104 miles from
Cape Flattery light-house. The trawl was lowered, but caught at once
on the rough, rocky bottom, and the frame was lost, the wreck of the
net coming up with the bridle. The tangles were then lowered in 27
fathoms, rock and shells, No. 2874, N. 55© W., 11.3 miles from the light-
house, the results showing a rich bottom fauna, or ¢live bottom,” as
fishermen call it, which is usually found on halibut grounds. Another
haul of the tangles, No. 2875, was made over the same ground with
gimilar results. The trawl line was allowed to remain on the bottom 3
hours, and when hauled 4 halibut, 2 sharks, 4 red rockfish, and 3 star-
fish were found on the hooks. The operations above described were on
the well-known bank where in spring and early summer halibut are
found in great numbers, and where the Indians from Cape Flattery have
for mauy years procured their winter’s supply.

A heavy westerly swell still rolled in, making it rather uncomforta-
ble on board, except when head or stern to it, the result of remote
gales which did not blow home, Wishing to make a harbor for the night,
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We ran for Neeah Bay, where wo anchored at 5:40 p. m. A trawl line
was set outside of the harbor in 25 fathoms, and when hauled next
-Morning dogfish and skate were found to be the principal catch.

OfF Barclay Sound, Vancouver Island.— We left Neeah Bay at$ a. m.
on the 25th, steamed across the straits, and at 10:07 set the trawl line
and cast the beam trawl in 59 fathoms, black sand and mud, No. 2876,
14.7 miles south from Cape Bealo light-house, Vancouver Isiand. The
trawl dragged but a few yards when itcaught on a rocky pateh, parted
the bridle stops, and came up tail first. It was a successful haul,
Devertheless, many specimens being found in the net. The tow net
Was used on the surface and from 2 to 3 fathoms below, but the results
were meager, very little life being found. The tangles were hauled
Over the same ground, No. 2877, with good results, showing the same
Tch fauna previously found on this bank. The trawl line remained on
the bottom 3 hours, and when hauled 2 halibut, 9 dogfish and 1 red
rockfish were found on the hooks. One specimen of the latter was
taken with the hand line. '

At 2:35 p. m. the trawl line was set and the dredge lowered in 66
fathoms, gravel and pebbles, No. 2818, S. 48° W, 16 miles from Cape
Beale light-house. The dredge showed but littie life on the bottom,
®xcept a varicty of minute mollusca, and the tow net developed a lim-
Ited surface life, On the trawl line were found 2 ground sharks, oue
of large size; 2 common sharks, 15 dogfish, and 3 black-cod. We lay
%o after the line was up, keeping Cape Beale in sight until 1 a. m. on
the 26th, then started ahead to the northward and westward under
%C'W 8peed, and at 5:50 p. m. seb the trawl line and lowered the dredge
10 34 fathoms, rocky hottom, No. 2879, N. 79° W,, 27 miles from Cape
.Beale. The latter brought up & variety of small mollasca, but nothing
ndicating live bottom. Another haul, No. 2830, was made over the
Same ground with similar results, and the trawl line secured 2 sharks,
3 dogfish, and 1 halibat. )

We set the line again at 11:03 a. m. in 24 tathoms, fine gray sand, No.
2881, Cape Bealé bearing S. 620 E., 26 miles, the result being 1 halibut,

> dogfish, 1 shark, and 1 skate. Several dogfish were taken.with hand
lines, and the dredge was hauled over & rough bottom with meager
Tesults, We then ran into Barclay Sound, and at 5:55 anchqred in
Cutrance anchorage for the night. The naturalists being anxious to
ake collections, we remained during the 27th for that purpose and
Wwere detained on the 28th by fog. The time was utilized, however, by
the laturalists, who fouud a rich ficld among the islands and rocks.
The only evidence of civilization was the light-house on Cape Beale,
the Indjan villages being mostly abandoned, the occupants having gone
'0 the salmon cauneries in the interior. Several canoe loads were seen
bassing, a, fow cameo alongside, and occasionally one was seen trolling
101; Salmoh, which were very plentifal. ' )
There was a dense fog on the 29th, until 7 a. m., when it partially
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cleared, and we left the sound. It shut down at 8, soon after we
passed Cape Beale, and continued until late in the afternoon. The
trawl line was set at 10:20 in 60 fathoms, fine sand and rocks, S. 14° E.,
22 miles from Cape Beale, and when taken up 2 hours later we found
on the hooks 3 halibut, 2 black-cod, and 16 dogfish.

It became evident that sharks and dogfish had possession of the fish-
ing banks at this season to the exclusion of food-fishes, while in the
spring and early summer, when halibut are plentiful, only a few of
these pests are found; there has been no fall fishing here before, and
consequently no information concerning the time they leave the coast
and halibut and other valuable species return.

Straits of Fuca and Puget Sound.— As soon as the trawlline was up we
started for Neeah Bay, where we anchored at 4 p. m. The Coast Sur-
vey steamer, McArthur, was in the harbor, making preparations to go
to San Francisco, having completed her seasow’s work, Leaving the
bay at 7:50 a. m. on the 30th, wearrived at Port Townsend at 4:48 p. m.,
‘and anchored for the night. Judge Swan visited the ship at 8 the fol-
lowing morning for a conference relative to our recent investigations,
and also in regard to our future ®ork,

Some slight repairs to the machinery being required, we left for
Seattle at 10:05, October 1, anchoring oft that place at 2 p. m. 1
called on the mayor of the city an hour later, and gave him an account
of our craise, and what we bad learned concerning the coast fisheries
of Washington Territory. The necessary repairs being completed woe
left Seattle at 10:55 a. m., October 4, and anchored in Port Townsend
at 3:30 p. m. I called on Judge Swan soon after our arrival, and gave
him an invitation to make a cruise with us for a week or two, which be
accepted. A large party of citizens of Port Townsend visited the ship
during the 5th, and at 6 a. m. the following day we got under way and
steaming across the straits, anchored in Royal Roads, the outer harbor
of Victoria, at 9:30. I went on shore at 10 a. m., in company with
Judge Swan, and called on the United States consul and others.

Mr. Henry Saunders, an enterprising fish-dealer, baving recently
engaged in the development of the black-cod fishery, we called on him
to make inquiries. He informed us that his schooner brought dowt
3,000 fish on her first trip, when she had an Indian crew. She had
gone on a second voyage manned by Newfoundland fishermen, and e
anticipated better results. The fish were caught off Queen Charlotte’s
Island, in from 200 to 220 fathoms, were very plentiful, and took tho
hook readily. These fish are highly prized where known, and are des-
tined soon to oceupy a leading place among the deep-sea fishes of the
Pacific coast. I can testify to their excellence when fresh, salted, or
smoked. Woe called also on Mr. George Vienna, the largest fish-dealer
in the city, and gained much information regarding the local fisheries:

Leaving Victoria at 6 a. m. ou the 7th, we arrived at Departure Bay
at 3:30 p. m., and went to the whart at 6 the following morning.
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Commenced coaling at 7 and finished at 11 a, m. the following day,
ha.\'ing taken on board 1491488 tons (30 tons being in bags on deck).

© Were under way at 6:05on the morning of the 10th, entering Active
Pass ag 10:40, and set the trawl line at 4 p. m,,in 101 fathoms, sand
and gravel, oft Race Rocks, taking 41 dogfish.

Outer coqst of Washington.—1t was foggy during the night, lighting
Up at intervals.” Made Cape Flattery light at 10:12 p. m., and passing
6 at 11 we stood to the southward along the coast until 3:35 p- m.,
Octobey 11, when wo put over the hand lines in 20 fathoms, gray sand,

+ 820 W, 103 miles from the light-house at Shoalwater Bay. Failing
to‘ take anyth-ing after a trial of 15 minutes, we ran a line S. 78° W., 20
Inileg, sounding in 38, 51, 153, and 432 fathowms; 8. 68° K., 15 miles,
lfl 98, 55, and 40 fathoms, and 8. 78° W, 15 miles, in 60, 78, and 260
ff‘thOHJs, the last sounding being taken at 11:48 p, m. The wind was
from the castward during-the forenoon,varying from light to moderate,

_bllt during the evening it hauled to SE., and at midnight it was blow-

g a moderate galo with rapidly rising sea, which forced us to cease
- Work and Leave to under steam, head to the wind.

Tradition places extensive banks about 50 miles off the Columbia

River bar, which, if they exist, would doubtless atford valuable fishing

grounds, 7he object of our explorations was not only to locate and

®Xamine these banks if they were found, but to ascertain the species of
sh inlmbitiug the regions adjacent to the coast, their abundance, and
the hegt methods of taking them. The gale continued from SW. to

N W., durin g the 12th, with heavy confused sea, moderating, however,
during the evening. We were hove to, head to wind, until 5 p. m., when

© vessel was put before it for the remainder of the day.

Codist of Oregon.—Cape Disappointment light was sighted at 2:45
% m., October 13, Tillamook light at 3:30, and at 6:53 we cast the lead
1!1 73 fathoms Nj 640 W., 164 wiles from Tillamook light, and ran a
line §, 790 W,, 15 miles. sounding in 82, 96, and 199 fathoms; .N. 150 13,
15 iles, in 1”74 and 6(;1 fathoms, and N. 85° E., 16 miles, in .102, 5,
and ¢g fathoms at the end of the line. At 2 p.m. the tr;mw} line was
s,et" and a successful hanl of the trawl was made, No. 2882, The trawl

e came up with 1 black-cod and a number of dogfish. Theswell was

Still heayy, making boat work as well as handlingthe trawl rather difti-
Cult, bu both were accomplished without accident. .
At 4:40 P. m. we cast the lead in 81 fathoms, N. 789 \\’.,‘125}_ miles

from Cape Disappointment and ran S. 78° W., 20 miles, sounding in 231,

21, 475, ang 506 fathoms. It will be seen by reference to the chart

that the soundines on the last line are two or three times greater than

depthg found Ollap:u‘a,]]cl lines 7 or S miles distant. Thi‘s great sub-
aripe trough is, probably, the ancient bed of the Columbia River.

. The 14th wag overcast, with rain, mist, and occasional fog banks dur-

lng the morning. We took a pilot at 7:55, crossed tho bar, and anchored
off Asgoria at 9:45 a. m. Tire was discovered in the port coal bunker
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a few minutes before noon, but was extinguished in a couple of hours,
after shifting several tons of coal. It was a slow and tedious process,
asthe fire was in the after end of the bunker, which was full of coal. It
originated from an auxiliary steam pipe covered with a 3-inch manilla
rope, which proved an insufficient protection under the pressure of coal
stored around it.

Mr. . C. Reed, State fish commissioner, and others interested in the
coast fisberies called during the afternoon. Hon. J. 1I. D. Gray, Col-
onel Taylor, and other prominent residents of Astoria visited the ship
on the 15th. In discussing the fisheries of the region it soon becamo
evident that a belief in the existence of Danks 50 to 60 miles oft the
Columbia River was quite general, but we were unable to trace its
origin, Heceta Bank lies off the coast, in latitude 41° 00/ N., longitude
1240 50’ W., and may possibly have had something to do with it. The
explorations of the Albatross developed over.600 fathoms in the region
where the bauks were supposed to lie, but they may be found further
south, as the region between the Columbia River and Heceta Bank is
gtill unexplored. . .

The sea fisheries off the Columbia were commnenced a few years since
with a small schooner which operated a 40-foot beam trawl over the
ground between Cape Disappointment and Shoalwater Bay. The ves-
sel being found unfit for the purpose, the steamer Dolphin was built and
made 40 trips between April and October, 1887, but she also proved a
failure. Her catch was fairly good, and had she been able to market
her fish promptly the venture would have turned out profitably. The
various fish taken by the Dolphin were classified as follows, viz: Sole,
flounders, halke, cod, rock-cod, and halibut. Veery few cod and halibut
were taken, sole predominating, although at times rock-cod were abun-
dant. Crabs and a few large clams were also taken.

Judge Swau left us on the 16th and returned to Port Townsend.

We left Astoria at 10:35 a. m., October 18, and at 2:55 p. m. set the
trawl line off Tillamook Rock, where Captain Richardson of the light-
house stecamer Manzanita reported having taken red rock-cod (called
grouper in Astoria) in great numbers and an occasional halibunt. We
found nothing but dogfish on the trawl lines, showing that the coast of
Oregon as well as that of Washington is infested by them during the
fall months. 'Three bauls of the dredge were made in the vicinity over
hard sand bottom with oceasional rocky patches, and although few speci-
mens were taken there are indisputable evidences that the region abont
Tillamook is an excellent fishing ground at certain seasons of the year-

Heceta Bank.—At 7.30 a. m. on the 19th, the trawl line was set in 50
fathoms, rocky bottom (No. 288G), on Heceta Bank. The dredgoe was
lowered, developing a ‘live bottom ” similar to that found on the best
fishing banks. Two attempts were made to haul the beam trawl, but
the net caught on the rough, rocky bottom and was wrecked on Loth
occasions. The trawl line when hauled contained singls specimens of
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halibut-, black-cod, shark, and dogﬁ:sh. We ran lines of soundings
across the bank to the westward, then to the southward and eastward,
defining its extent, and at 2:20 p.m. lowered the trawl in 277 fathoms,
No. 2890, making a successful haul.

Heceta Bank has not been fully developed, but from our present
!mowledgo it may be said to be about 20 miles in length and 10 miles
1 widtl, its center lying in latitude 44°04/00" N, longitude 124° 537 00"/
W. 1thas arocky bottom, alternating with patches of clay and peb-
ples, and presents every requisite for an excellent fishing bank, which
1t will undoubtedly prove at the proper season of the year.

The weather during the 18th and 19th was alt that could be desired,
but indications of a (;hange were unmistakable during the afternoon of
the latter day, which ended with a moderate breeze from WNW. It
Inereased rapidly, until at noon of the 20th there was a moderate gale
from the northward and westward, with a heavy following sea. We did
10t feel it much, however, as wo were running dirvectly before the wind,
under steam and sail. Cape Mendocino was passed at 2:12 p. m., and

oint Arenas at 12:15 a. ., October 21. Point Reyes was abeam at
8:34, and, after passing it the wind died out and the sea moderated.

assing Duxberry Reef at 11 2., we stood down through Bonita
hannel, entered the Golden Gate, and at.12:40 p. m. anchored in San
‘rancisco Bay, off the foot of Washington street.

COAST OF SOUTHERN CALIFORNIA.

Preparations for the southern cruise.—The terms of service of many
of the crew having expired, they were discharged and their places filled

¥ new men, only a few of the old men reshipping. '

The work af overhauling and refitting for the winter crulse com-
Wenced immediately after our arrivalin San Irancisco, and was carried
O by our own crew as far as possible. We went to the Union Iron

orks November 14, where such work as could not be done on boz.xrd
Was taken in hand, 1t was completed Decewmber 11, and on the following
day we returned to our former erth off the foot of Washington street.

he specimens collected during the Alaskan cruise were forwarded to

TﬁShington on the 26th of November through the quartermaster’s
department’ U. S. Army. _ A
Prof. Charles H. Gilbert, ichthyologist, joined the ship on the 26th
of December, in time to complete the mecessary preparations for the
Cruise. The vessel was docked at the Union Works on t-he.2.6th,.her
Botmm cleaned and painied, and was floated off on the morning of the
28th when we steamed to the Green street wharf for coal, took on board
122%‘1“413 tons, and then anchored in the stream. Our preparations for
the 8outhern cruise were completed by the arrival of the paymaster’s
Stores from Mare Island, on the 2d, and at 2 p. m., January 3, 1889,
¥e left the harbor and steamed to the southward. The weather was

Olsterous, and later in the day the wind increased to a moderate gale
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frow the southeast, with misty, rainy weather, and a heavy head sea.
The ship was under half power as usual, using one boiler with the grate
surface reduced to 45 square feet, and the consumption of coal bLeing
limited to 10 tons per day.

Santa Barbara Channel.—It was our intention to commence work off
Point Sur, but arriving in that vicinity at meridian the following day
we found it still too rough to bandle the trawl with safety ; so in order
not to lose time we continued our eruise to the southward. At 6:45 a. m.,
on the 5th, we cast the trawl in 236 fathoms, PPoint Conception bearing
N. 820 L. (true), 12 miles distant, and ran a line of dredgings across
the channel to Richardson’s Rocks, and thence to the west eud of San
Miguel [sland. The trawl was set off the west end of the island on the
rocky bottom, but only four rockfish were taken; the bait generally re-
mained untouched. Several hauls of the tangles were made while the
line was down, but without, much success, the bottom being very barren.
A heavy westerly swell which gradually inereased during the day,
made boat work very uncomfortable, so we lay to under San Miguel for
the night. -

The wind and sea moderated, and at 7:30 the following morning a
suecessful haul of the trawl was made in 367 fathoms, S. 150 1. (true)
11 miles from Richardson’s rocks, The trawl line was set at 10 a. m.
in 197 fathoms on rocky bottom, a number of red rock-cod and four
black-cod being taken, the first obtained so far south. A successful
haul of the beam trawl was made in 158 fathoms while the line was ont,
and it was lowered again in 44 fathoms, but caught on the rocks and
the wreck of the net only recovered. '

The sea being comparatively smooth during the afternoon and the
sun shining brightly, we availed ourselves of the opportunity to swing
ship under steam for compass errors. Our nearest card, taken at Cape
San Lucas, was found to be in error on several points. We madea
bharbor for the night in Becher’'s Bay, at the east end of Santa Rosa
Island, where good anchorage was fouund, protected from the prevailing
northwesterly wind but open to the eastward. The naturalists were
on shore soon after daylight the following morning, returning at 11 a. m.
with birds, o small fox indigenous to the island, and other specimens,
among which were several human skulls and bones, one skeleton being
nearly perfect. Professor Gilbert reporied a great number of ancient
Lhnman remains exposed on astrip of drifting sand 200 yards in width,
extending from Carrington Point to the sea, a distance of about three-
quarters of a mile. The only implements seen were stone mortars,
which were scattered over the surface in great numbers, all broken,
evidently by design, for they were too solid to have been fractured by
accident. . '

Getting under way at 11:45 a. m., we ran a line of dredgings acros$
Santa Barbara Channel, and although very mnany interesting specimens
were found near the shores on either side, the deeper waters near mid-
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cha,nue], where the bottom is composed of soft green mud, were almost
arren of life.  We lay to for the night within range of Point Concep-
tion light, and at daylivght, set the trawl line near the shore, but caught
nothing of consequence. A line of shoal-water dredgings was then
Tan to the southward, which developed counsiderable life, but no “live
bottom.” The total absence of life on the surface was notable, and it
Would seem that the season alone is not sufficient to account for it. The
Presence of petrolenm, which may usually be seen forming a thin film
Over the surfaco waters of the chaunel, may have something to do with
. Wao were enveloped in @ dense fog from 7 a. m., but working along
Shore, where our course could be checked by soundings, it did not delay
us aterially, and half an hour after dark we anchored off Santa Bar-
ara for the night. .

Professor Gilbert went on shore early on the following morning and
arranged with Capt. A. Larco to make a trip with us among the islands.

C is the principal fisherman of Santa Barbara and has followed his
Ccalling iy that vicinity for 18 years. Being an intelligent and observing
nan, he is probably better posted regarding the fisheries of that
hanuel and islands than any other one on the coast. An acecident to
the machinery prevented the trip at this time and foreced us to go to San

iego for repairs. Leaving the anchorage at 1:37 p. m., we arrived at
our destination at 11:55 the following morning, January 10, when ar-
Tangements were made for immediate repairs to the disabled engine.

Alamitog Bay and Newport Harbor.—Professor Gilbert and Mr. N. B.

Liller too) advantage of the delay to examine some of the most promising
localitieg on the southern California coast for the acclimation of oysters.

hey went first to Alamitos Bay, where they found, January 12, a sur-

Aco temperature of G0° Fahr., depths 6 to 12 feet, bottom of sand and
mud, the specific gravity ranging from 1.011948 to 1.023187. The pres-
ence of fresh water was apparent at all stations and the conditions
Would remain practieally the same during the rainy season.

Newpm‘t Harbor was examined the following day and the surface
Yemperature found to be 60° Fabr., specific gravity from 1.01520 to
1‘02400, sandy bottomn, with little or no mud. An examination in both

e wet anq dry seasons would be necessary in order to obtain a knowl-
edge of the average condition of the waters throughout the year.

Cortes Bank.—Repairs on the engine having been completed, we left
Port on the 15th and ran a line of soundings from the whistling buoy,
off Point, Loma, to Cortez Bank, developing a series of elevations and

Chressions over which the depths varied from 211 to 1,047 fathoms.
Al‘_r iving at the bank the following morning, we commenced investiga-
tions 1y sounding, dredging, and the use of hand lines. The sea was
brenking heavily over Bishop’s Rock, which made an excellent land-
mark, enabling us to locate ourselves on any part of the bank with cer-
tainty and without loss of time.

he examination was cowmpleted on the evening of the 17th, and
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the general results may Lo stated as follows. The eharts are on scales
entirely too small to admit of details being shown. Bishop’s Rock, on
which there is but 10 or 12 feet, is the shoalest part of the bank. The
sea breaks over it heavily during moderate weather, but with a smooth
sea, when facing the sun, it ean not be seen at any distance and is at
sach times very dangerous. The depths correspond generally with
those on the charts, with the exception of a 6-fathom spot which was
found about a wmile south and east of Bishop’s Rock. This might
have led to a less deptl, bat there was a heavy swell at the time, which
induced us to seek deeper water. Our soundings extended the area of
the bank in a southwest direction, where it requires further examina-
tion. The bottom was composed of sand, shells, coral, and rock, the
latter eropping out at short intervals over the entire surface., The
fauna was very rich and varied. IPish were swarming over the baunk
in great numbers, and, in fact, it was found to be the richest ground we
have found in the I 1uhc.

The trawl line was set and quite a number of fish taken, but the
bottom was too rough for that method of fishing. Dangerous seas will
be encountered on the bank in stormy weather, and heavy swells with
moderate winds, but it is of small extent, and with the deep water sur-
rounding it not an unusunally dangerous tishing ground.

Starting from the northern end of the bauk a little after dark on the
evening of the 17th, we ran a line of soundings in the direction of San
Nicolas Island for 12 miles, in depths less than 200 fathoms, 59 {fathoms
being found at 18 miles. This we marked for future investigation and
continued our course to the island.

San Nicolas Lsland to San Diego.—Weo anchored off the east end of
San Nicolas at 7:15 a. n., and landed a party of naturalists, who re-
turned at noon with several additions to our collection, although the
region was found to be rather barren of life. They labored under the
disadvantage of collecting in half a gale of wind, the air filled with fine
sand, and most of the small birds hidden from view. LEvidences of &
former population, in the shape of skeletons and broken stone mortars,
were found in spots where they had been exposed by drifting sand.

Increasing wind and sea made boat work impracticable, so, to utilize
the time, we got under way and ran aline of soundings to San Clemente,
and thence to the region of Point Lowa, where we arrived at day light
the following morning. The wind moderated as we approached the main-
land, rain squalls ceasul, and the sun rose bright and clear,revealing the
snow-crowned mountaing in the interior. The day was spent in deep-
sea explorations, atter which we steamed into San Diego and auchored-
We were occupied during the 21st and 22d in overbauling the sounding
and dredging gear, and sowe small repairs were made in the engineer’s
department.

Tanner Bank to San Clemente Island.—Everything lieing in re.ldmesS,
we left the harbor at 7 a. m., Jannary 23 ; made several hauls with the
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trawl during the day, and finally, just before dark, anchored in Smug-
gler's Cove, San Clemente Island. Our objective point was the locality
Where, on a previous trip, we unexpectedly found a depth of 59 fathowms,
and oy anchoring was for the purpose of waiting the most favorable
Obportunity for exploring what we rightly conjectured to be an entirely
Unknown bank.

.A gill net was set soon after anclioring and taken in at 3:20 a. m.
With hothing in it, although fish were frequently seen at the surface
during the night. The water was unusunally phosphorescent, and the
I{Gt, being anclhored in a slight carrent, “fired ” badly ; that is, its posi-
tion was indicated by a phosphorescent glow on the water, whicl was
Probably sufficient warning for the fish to keep clear of it.

. Getting under way at 4:15 a. m., we ran a line of soundings from the
1slang, finding a maximum depth of 807 fathoms. Reaching the 50-
fathom line early in the morning, we spent the day in developing the
ank, which may be described as follows :*

ts greatest Iength inside of the 50-futhom curve is 8 miles east and
West (magnetic) by 2 miles in width at its eastern extremity, narrowing
to 13 miles at the western end. The center of the bank, on which was
founq 43 fathoms, is in latitude 320 43’ N, longitude 119° 10/ W., and

e least, water, 28 fathoms, was found near the eastern end, in latitude
820 491 3010 N., longitude 119° 07/ 15/ W. The bottom is composed of
Sand apnq shells, with numerous rocky patches, on which the fauna was
£0un(1 to be identical with that of Cortez Baunk in similar depths. The
0-fathom curve on the eastend lies north (true) 16 miles from Bishop’s

ock, both being on the same submarine plateau, with intervening
“epths of less than 300 fathoms. The same species of fish found on

0r§ez were taken on this bank, and it may be cousidered a valuable
Uldition to the fishing grounds of the Pacific coast.
¢ finished the examination at 11:20 p. m., and anchored off the
sou,theaSt end of San Clemente at 7 a. m. on the 25th, when the natu-
Lalists were given a day on shore and along the beaches. A party of
ﬁshermen belonging to a San Diego sloop were encamped on the island.
. ey fish with lines in from 30 to 40 fathoms, taking fat-heads, rock-cod,
hlteﬁSh, etc., which they split and salt, large tubs being provided for
llsi I;llrpose, They use short trawl lines at times, but that is not their
a iva _tustom. Spiny lobsters or crayfish are taken in pots and kept
d ©1In a car till the arrival of their sloop, which ealls every week or 10
ays for the catch, taking it to the San Diego market.
auﬁ"‘s Corm_mdos to Point Fermin.—Wo were under way at }0:30 p. M.,
nadodt dil-.s"llght on the 26th cast the trawl in 623 fathoms otf Los Coro-
%1 S- 8ix hauls were made during the day from the above depths to
athoms between the islands. Hand lines were used at several sta-

» . _

oaThls bank has been named “Tauner Bank ™ by the Superintendent of the U. S.

the:;nud Geodetic Survey, in honor of its discoverer. It was first desiguated on
Y.8.C.ana g. s. Chart No. 601, edition of 1889,
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tions and a general examination was made of the fishing grounds in
thatvicinity. Laterin the day we'steamed intothe harbor of San Diego,
where we found the U. S. steamer Ranger and Coast Survey steamer
Hassler at anchor., We went to National City for coal on the morning
of the 29th and returned on the 31st, having taken on board 136 tons
of Wellington coal.

An accident to the electrical machinery detained us until the morn-
ing of February 4, when, at 8:25 a. ., we got under way and proceeded
to sea. Commencing at a depth of 45 fathoms off Point Loma, we ran
a line of soundings to the vicinity of Point Fermin over ground which
had not been examined and where we expected to find uneven bottom,
judging from the charts of the vieinity and our own experience. Much
to our surprise, however, the depths increased regularly to 464 fathorms,
and then gradually decreased as we approached the latter point.

Several hauls of the trawl were made during the day. A thick fog
shut down soon after midnight, and in order to verify our position we
anchored until the weather cleared, about 10 a. m., when we got under
way and commenced the examination of a reported shoal off Pojnt Fer-
miu.  The day was spent in dredging, sounding, and hand-live fishing.
Our own soundings and information gained from the fishermen at work
on the ground led us to the belief that no shoal exists.

South Bank, socalled by the fishermen, may be described as follows:
It extends about 10 miles SE. by E. (magnetic) from San Pedro light-
house, and is from 3 to 34 miles in width., The depths increased regu-
larly to 20 fathomns 2 miles from the point, and to 29 fathoms at the
outer extremity. The soundings correspond generally with those of
the Coast Survey chart, and th e bottom was usually the same dark-gray
sand ; but putting the trawl over, it frequently dragged over stony
patches, on which kelp, sponges, bryozoans, etc., were growing. Fish in
paying quantitics are found on the patches, or “spots,” as they are
called, red rock-cod, fat-heads, whitefish, etc., being taken at all seasons
of the year,

The islands and channel off Santa Barbara.—At 5 p. m., having
finished the examination of the bank, we started for Santa Barbara
under low speed, arrivipg at 6:45 the following morning. Capt. A.
Larco, the fisherman before referred to, came on board at 8 a. m., and
an hour later we got under way for the islands. On heaving the cable
in we found that the anehor had become unshackled, so the spot was
buoyed, and we continned on our course, bending the sheet anchor for
use during the trip. Steaming across the channel to the east end of
Santa Cruz Island, a couple of hours were spent in the vain attempt to
find a shoal spot disecovered by Mr. Larco. The remainder of the day
was occupied in sounding, dredging, and fishing in the channel between
Anacapa and Santa Cruz. The eastern or Anacapa side had * live bot-
tom,” and is a favorite fishing ground, while on the opposite side the
bottom consisted of clean sand with little or no life.
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We anchored at 5:52 p. m. in Smuggler’s Cove, Santa Cruz Island,
where cxecellent protection was found from the prevailing coast winds.

There is quite an extensive ranch near the cove, with olive and fig
orchards, a vineyard, large meadows, cattle, sheep, ete. We remained
at anchor during the forenoon of the 7th, giving the nataralists an oppor-
tunity to investigate the shore line. The fishermen were particularly
Successful with the gill net. .

Getting under way at 12:30 p. m. we took three hauls of the trawl off
the south side of the island, and at 6:15 anchored in Becher’s Bay at
the east end of Santa Rosa. Two of the hauls of the afternoon, Nos.
2947 and 2948, in 269 and 266 fathoms, were among the richest of the
Cruise, a great variety of specimens, including 4 black cod, being ob-
tained. The latter were rather under the medium size, but their flesh
Wwas excellent in flavor, nearly, if not quite, equal to those taken off the
Oregon and Washington coasts. The deep-water sole is another excel-
lent fish found here, and ranks among the best sea fishes on the Pacific
Coast, far superior to any that reach the Santa Barbara or San Diego
markets, '

Woe were under way at daylight on the morning of the Sth, and ran a
line of dredging and fishing stations through the channel between Santa

R0sa and Santa Cruz, and thence several miles along the crest of asub-
aring ridge which extends in the direction of San Nicolas. A fishing
Party had been sent out before we left the island, and as they were not
Prepared for a long absence from the ship we were obliged to return
and pick them up, leaving the further exploration of the ridge to some
future time,

4 line of dredging and fishing stations was run along the south side
of Sauta Rosa during the afternoon, and at 4:40 we anchored under the
Southeast side of San Miguel. The character of the bottom differed -
from that of the previous day’s investigations, it being clean hard sand,
Wwith frequent shai‘p rock projections, which made bavoe with the nets.
It wag also barren of life, very few specimens being taken. A party of
Naturalists landed to oxplore the island, and a fishing party went out
under the direction of Captain Larco, returning a little after dark with
4 good catch,

Getting under way at daylight on the morning of the 9th, we steamed
towards Richardson’s Rocks, which lie off the western end of San Mi-
8uel. A dense fog came rolling in before we reached there, and threat-
éned for a time to interfere with our work, but finally passed off, and
We arrived at our working ground without further delay. A line of
ﬁShing stations was occupied between the rocks and San Miguel, via

atson’s Rock, and a party was sent out under the direction of Cap-
taj’“ Larco to investigate localities inaccessible to the sbip. Wo met
With ordinary success only until passing Watsow’s Rock, where fish
?Vefe found in great 4numl')ers, a thousand pounds or more being taken
10 less than 2 hours. Several successful hauls of the trawl were made
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“in the channel during the afternoon, and at 7:50 p. m. we anchored off

Santa Barbara.

We left our anchorage at 7 a. m. on the 11th, and, piloted by Captain
Larco, examined a fishing bank, the center of which lies E. 4 N. (mag-
netic) about 3 miles from Santa Barbara light-house. It is about a mile
in length NE. and SW.,, by half a mile in width, soundings regular,
with depths from 12 to 20 fathoms, fine black sand, with frequent stony
patches or spots, on which there is a live bottom.

Another bank was examined and found to be between 2 and 3 miles
in_length, E. by S. and W. by N. (magnetic), and almost 1 mile in
width, its center being 5 miles ESE. from the light-house. The sound-
ings were regular with depths from 26 to 29 fathoms, wbich agreed
closely with the Coast Survey chart, as did those on the banlk previ-
ously examined. The bottom was sandy, with frequent stony patches,
as before described.

The stones were composed of hardened clay, filled with holes, easily
crumbled in the hand, and strongly resembling the tosca of South
American coasts. It was covered with kelp, sponges, bryozoans, and
other marine growths. T'he lead did not give the true character of the
bottom, and it was ascertained by dragging the trawl or tangles be-
tween statious, stony patches, some of them very small, being encoun-
tored every two or three ship’s lengths. Kelp was found growing on
all of them, much of it being Lrought up by the trawl, the roots still
adhering to their stony ballast. It seemed to be a young growth, as
none of it reached the surface. According to Captain Larco, these
banks were at one time alive with tish, but being so near the bharbor,
they were soon fished out, and are visited now only by rowboats or sail-
ing craft too small to go to the islands. There are no indications of
these rocky or stony patches on the Coast Survey charts.

Later in the day, a small rocky patch, marked on the chart 4 miles
south (magnetic) from the light-house, was partially examined, and
muddy bottom, with rocks and coral patches, was found in from 50 to
60 fathoms. It was not known to the fishermen of Santa Barbara, but
Captain Larco was contident that it was a spot on which, many years
ago, an old Indian used to fill his canoe when others failed to catch
anything on the known banks.

We anchored off Santa Barbara for the night, and at 5:30 the follow-
ing morning got under way and steamed to the west end of Anacapa
Island, for the purpose of extending our exploration of the fishing
grounds between it and Santa Cruz, but a strong wind sprung up sud-
denly, with furious squalls, which obliged us to abandon boat work and
confine ourselves to the use of the trawl, A line of stations was occu-
pied along the south side of Anacapa, where the bottom was found to
be rough and rocky, tearing the nets and aftording but few specimens.
The wind moderated before uoon, and standing in for the east end of
the island we put the hand lines over but caught nothing. A Chinese
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Junk was seen near by, standing off and on under the lee of the land,
trying for fish, and as they had no better success than ourselves we left
the ground, steaming 11 miles SSE., in the direction of San Nicolas,and
cast the traw! in 603 fathoms, green mud, making an excellent haul.
Several new species of fish besides other specimens were taken.

San Nicolas Island to San Dicgo.— A line of soundings was run to
San Nicolas during the night, and several fishing stations were occu-
pied early on the morning of the 13th, with the intention of carrying
themn around the island, but the weather became so boisterous that we
Were obliged to give it up. A line of soundings was then run to Santa
Barbara Island, the greatest depth found being 649 fathoms, and a haul
of the trawl was made en route, but increasing wind and sea forced us
to anchor under the lee of the island. The eollectors were landed and
made geveral additions to their list of birds, in spite of wind and dust.
A ﬁshiug party was sent out also, but met with indifferent success.

The prospect the following morning was not reassuring., The gale
was still increasing, and, as nothing could be done where we were, a line
of soundings was run to Saunta Catalina Island, developing a depth of
718 fathoms. It was our intention to anchor under the lee of the island,
and give the naturalists an opportunity of seining on the sheltered sand

eaches of Catalina Harbor, but we found the sea rolling in too heavily
and with every proSpect of continued bad weather, so we started at once
for San Diego under steam and sail, arriving at 7 p. m. the same day.

THE REVILLA GIGEDO ISLANDS, LOWER CALIFORNIA, AND THE GULF
OF CALIFORNIA.

San Diego to Guadeloupe Island.—We took on board 121 tons of coal
On the 23d and 25th, and, all preparations having been made for a trip
to tlie southward, gat under way at 1:15 p. m., February 26, and steamed
Out of the harbor. Standing for Los Coronados we passed botween
the islands, and 4 miles to the southward commenced a line of sound-
fllgs in 76 faithoms, carrying it to the island of Guadeloupe. The depths
lereaged regularly to S04 fathoms at 33 miles, and 856 fathows at 81
Iniles from the first station, then to 1,856 fathoms 30 miles from the
Island, It will be observed that our soundings extend the submarine
Plateau in o southerly direction, but the rocky elevations which occur
S0 frequently to the westward were not encountered.

The island was sighted at 9:30 on the morning of the 27th, at a dis-
bance of 6o miles, the mountain peaks being seen above the mist which
thveloped the lower levels. Approaching itin the evening, the weather
OF western side was covered with a dense fog, while to the leeward it
Was comparatively clear. Tho water was smooth, and not caring to
Stelt an anchorage during the night, we lay to till daylight, wheu wo
Stood in for a harbor on the south evd of the island. The wind was so
fresh that we were forced fo return’ to the lee side, where an anchor was
dropped in 17 fathoms, and a party of collectors sent out, The fisher-

-
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men reported very poor success, having seen but few fish about the
rocks, and little or no life upon the bottom, which was covered with
gulf mud. The shore collectors did not fare much better, and, in fact,
the region was barren and unprofitable. The vessel got under way and
" made several hauls of the trawl during the forenoon in shoal water.
At 12:30 p. m., the naturalists having returned, we stood further off shore
and made a haul in 684 fathoms, followed by several more in shoaler
depths. There was much rocky bottom, which tore the nets without
giving us much in return.

The island of Guadeloupe is 144 miles in length, from 3 to 5 niles in
~ breadth, and is of volcanic origin, lava cliffs and huge bowlders being

visible on all sides. Its greatest height is 4,523 feet. There is some
wood and fresh water on the northern portion of the island, but no
practicable anchorage occurs at thatena. It isinhabited by people who
have large flocks of goats, which they raise principally for their skins.

GQuadeloupe Island to Alijos Rocks.—At 5.30 p. m. we started for Alijos
Rocks, running a line of deep-sea soundings ¢n route, and developing
a maximum depth of 2,165 fathoms. Reaching the rocks on the morn-
ing of March 2, several hauls of the trawl and dredge were made over
a rough coralline and rocky bottom, which made sad havoc with the
nets and yielded very few specimens. The hand lines were put over
without results. Los Alijos, as they are usually called, are a group of
rocks surmounting a volcanic elevation, and extend about half a mile
north and south, and less than a quarter of a mile east and west. There
are four rocks above water, the southernmost being 112 feet in height,
the northern one 72 fect, and the other two but a few feet above the
sea. There was quite an area over which the sea broke very heavily.
The rocks are entirely barren, their vertical sides preventing the possi-
bility of landing, even if the surf permitted a near approach. . The
tops of the higher rocks were covered with sea bitds. Traditions of a
large seal rookery led us to the vain hope that the practically extinet
sea clephant of the California coast might have survived in this re-
mote region. There was no sign of them, however, and in fact there
were no rocks aceessible to these animals that were not swept by every
huge sca which constantly broke over them, The rocks are fast erumb-
ling away through the action of the water.

Alijos Rocks to Clarion Island.—We left the Alijos at 10:30 a. m. for
Clarion Island, carrying the liné of deep-sea soundings, which reached
a maximum depth of 2,280 fathoms, 170 miles from the rocks, nearly
midway between them and the island. An occasional petrel was seo,
and tropical birds, boobies, ote., were of frequent occurrence, Scatter-
ing flying fish were observed from time to time, where, in the summer,
the surface is fairly alive with them.

The mountain peaks of Clarion Island were made at 9:30 on the morn-
ing of March 4, at a distance of 41 miles, and at 4 p. m. we anchored
in Sulphur Bay. Collectors were landed to look over the ground and
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ﬁshing barties sent out in boats. The naturalists with large parties
detailed from the ship’s company were out at daylight the following
Morning, and explorations both ashore and afloat were vigorously
Prosecuted, [t was virgin soil practically, and the results so important
that we decided to remain another day. After the collectors had left
the 8hip the next morning we got under way and spent between 7 and
-8 hours with trawl and dredge. Lava bowlders were found strewn over
the bottom, making it very difficult to haul the trawl or even thie dredge.
There was comparatively little life found, but such. specimens as we
Secured were of sufficient value to induce us to persevere. Returning
% Sulphur Bay at 4:30 p. m., the collectors and fishing parties were
taken. op board, and a few minutes later we started for Socorro.
Clarion Island is uninhabited, and from its isolated position almost
Unknown, It is a voleanic elevation about 6 miles in length, and fromn
1t0 3 milesin width, rising from a depth of 2,000 fathoms to an altitude
Of 1,282 feet above the sea, and with minor peaks of 996 and 916 feot.
L shores are steep and rockbound, with the exception of two open
4Y8 on the south side. Sulphur Bay, the westernmost, has fair anchor-
Age, but the other has much foul ground, breakers extending beyond
© outer points. A sand beach several hundred yards in length lies
at the head of Sulphur Bay, but between it and deep water a rocky
edge, Just below the surface or awash at low tide, causes a heavy surf
30d makes g landing ‘thers impracticable. Our bLoats landed on the
Tocks inside of Bast Head, but the best landing was found in & small
Cove west of West Head, not more than half a mile from the anchorage.
‘resh water was found in two small lagoons near the beach in Sul-
Phur Bay, where thousands of sea birds lined the shores, wading along
the shallow margins or skimming lightly over the surface. Sir Ed-
Muud Bejeyer reported these lagoons to be salt, and as fresh water was
the greatest; importance in his day, and the first thing sought for in
strange lands, there can be no doubt concerning the accuracy of his
Teport, They are near the beach, but little above the sea level, and it
2y be possible that a southerly gale would force sufficient sea water
10to thewm to make the water brackish. That they are fresh for a con.
Siderab)e portion of the year is evidenced by fresh-water algwe and
Other forms. 1t rained quite heavily during -the night of our arrival,
and nexy Inorning small rock pools were seen, but a dayor two of sun
Would evaporate them.
he lower portions of the island are covered with lava bowlders,
ar §eand small, and between them is an impenetrable growth of cactus
(b r"fkly bear), through which a passage must be cut in order to reach
® Interior elevated plateaux. Quite large areas of these mesas were
“overed with a luxuriant growth of grass, and dense clumps of stunted
ixilshes were seen here and there, which could be utilized as firewood
case of emergency. A vine was quite common, with blossoms resem-
ling the wilg poa, and there were about half a dozen flowering plants,
H. Mis. 274——28
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specimens of which were preserved. Both land and sea birds were
very plentiful. Awmong the former were the raven, wren, snipe, stilt,
dove, and owl. Sea birds literally co vered the ground and bushes in
certain localities, the man-of-war hawk, tropic bird, and three species
of booby Leing the most numerous. A snake was scen on shore, and
one or two green turtles in the surf, but none were captured. Grass-
hoppers, mosquitoes, and spiders were plentiful, and several species of
the latter as well as many specimens of a species of lizard were secured,

The waters around the island were swarming with fish, of which 46
species were taken, 20 at least being edible, and several were seen that
we failed to capture. Sharks abounded in great numbers, and when-
ever we lowered a boat from three to half a dozen were on hand to look
it over and follow it. If a line, large or small, was thrown over from
the rail they were ready to take it, and if by chance a smaller fish sue-
ceeded in eapturing the bait there was a race between fishermen and
shark for the prize, the latter getting his full share, including hooks
and lines. Another source of loss was attributable to the fish them-
selves, several species having small mouths armed with powerful teeth,
with which they snapped off the hooks when taking the bait. The
method we found to be most successful was to fish in comparatively
shoal water, where the bottom and the fish near by could be distinctly
geen. Then by careful watching and dexterous manipulation of the
line we were able in a great measure to select our species.

Leaving Sulphur Bay we steamed around the west end of the island,
passing Monument Rock, a remarkable formation 200 feet in height.
Its massive rectangular base is surmounted by a shaft, nearly square,
composed of alternate strata of red and white rock.

Clarion Island to Socorro Island.—Deep-sea soundings were continued,
developing a depth of 2,012 fathoms 80 miles from the island, a little
more than a chird of the distance to Socorro. We made the latter
island on the evening of the 7th, and steaming toward it under low
speed during the night, arriv ed in Braithwaite Bay soon after daylight,
March 8. The naturalists, with large parties of volunteers and de-
tails from the crew, left the ship soon after we anchored, some of them
landing, others fishing from boats and seining.

Socorro is the largest island in the group, being about 93 miles in
length and 8 in breadth, The central peak reaches an elevation of
3,707 feet, and its general features are identical with those of Clarion
Island. We found no fresh water except in small rock pools, the largest
not exceeding a gallon, the result of recent rains, which would be
evaporated by two or three days’ exposure to the sun. Unmistakable
evidences of the existence of numbers of goats were seen in tracks and
beaten trails on every hand, but the animals themselves were not vis-
ible. Doubtless they were feeding in the vicinity of water, and visited
the east end of the island only when heavy rains replenished the rock
pools before mentioned sufficiently to furnish them a supply. The fer-
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tile areas in the elevated mesas are much greater in extent than those
of Clarion Island, and were covered with an equally luxuriant growth
of grass, affording execellent pasturage. The surface was smooth, and
Walking o pleasure after toiling through the almost impassable region
of bowlders and cactus on the lower levels. Dense clumps of bushes
Were frequently encountered, and in sheltered spots groves of cotton-
Woods were seen, some of the trees reaching a height of 30 feet or more,

The vine producing the bean on which Captain Colnett’s men became
80 sick was seen in bloom. There were two species of grass, and about

alf a dozen flowering plants, We saw no sea birds on the island and

. very fay on the wing, which was a surprise after our experience at

larion, Qix species of land birds were taken: a large red dove, ground

Tobin, wren, hawk, thrush, and a night heron. Two species of lizards,

Tom 4 to 7 juches in length, were the ouly reptiles seen. Flies, mos-

Quitoes, and butterflies were found, but no beetles or spiders, both of
ich were plentiful on Clarion Island.

Iigh were very plentiful, 44 species being taken, 14 of which were
Dot founq at Clarion; 30 were common to both of the islands, and 20
SPecies from each place were edible. Many of them were unknown to

rofeggor Gifbert, and nearly all were new to me. Quite a number of

Ub mackerel were taken with hook and line at night by the aid of
the 8ubmarine light; two or three other species that would not take the

00k in the daytime were captured in the same wanner. Humpbacked
ales werg constantly in sight during our stay at Clarion Island and
0Corro, quite a number of calves being seen at the latter place.
8ocorre Island to San Benedicto Island and Cape San Lucas.—At 3:10
: M., March 10, we left Braithwaite Bay for San Benedicto Island,
3bont 30 miley d’istant, directly on our routé to the Gulf of California.
¢ e. greatest depth, 1,635 fathoms, was found aboyt midway between
®1slanqgg, Anchoring off the east side of the latter at 9:45 a. m., the
“llectors were landed and a fishing party sent out.
San Benedicto, like all others of the group, is of volcanic origin, about
Wiley jp length, one-half to three-quarters of a mile in width, aud 976
2ot in height, irregular in form, concave on the east side, and, including
:® outlying rocks, convex on the west side. The southern end is the
'8hest, and is the Lalf of a volcanic cone composed of pumice stone, with
rn 90casional mags of dark-red iavarock. The mountain has been sepa-
ated in the middle, the western half left standing, while the other por-
i:‘;’“ hag entirely disappeared, exposing the interior of the orate}'. . The
m:nd hag usually been reported as a barren rock. I.ts surface is irreg-
’el'e:, and on the lawer levels there is little vegetation; but there are
Suec&tled mesas on which a luxuriant growth of grass was found, the
WOo(lll eut “bunch ” grass, so highly prized by stgck men, and 8 rank,
it .Y Stalked variety, growing from 3 to 5 feet high, and so thick th.at;
- Was not an easy task to walk through it. Cactus is one of the chief
Producty of the islands of the group, yet it was not observed on San
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Benedicto. It may,however,existinsmallquantities, Therewasneither
wood, water, nor even a bush seen on the island ; but it was the howe
of thousands of sea birds, man of-war hawks and three or four species
of booby being the most numerous. A raven and rock wren were tho
only land birds found; and there were very few insects, grasshoppers
and spiders being the ouly ones geen. TFish were abundant, the species
being identical with those of Socorro.

The sailing directions mention a small shingle beach as the best land-
ing, but other portions of the island are inaccessible from it, so our col-
lectors landed on the rocks north of the beach at the foot of the bluff,
from which point they had free access to the plateaus on either haud.
Whales, old and young, were constantly in sight near the island. The
collectors returning at 2 p. m., we got under way for the Gulf of Califor-

“nia and carried our line of soundings to the vicinity of Cape San Luecas,
the greatest depth, 1,807 fathoms, being found 22 miles from the island.

Hydrographic conclusions.—Reports of islands, rocks,and reefsin the
regions recently traversed by the Albatross have been current from time
immemorial. The U. 8. 8. Narragansett’s investigations resulted in
their being expunged from the charts, but she gave us no information
regarding the contour of the ocean bed, which is really th'e only sure
method of deciding the existence or non-existence of submarine eleva-
tions. This gap has been filled by the soundings of the Albatross,
which prove definitely that these vigias do not exist in the positions
assigned them.

Another important problem has been solved. The chain of islands
commencing with Guadeloupe and extending to Los Alijos and the Re-
villa Gigedo group have been cousidered as a submerged mountain
range, extending parallel with the peuninsula, connected with it by a
submarine ridge at one extremity and, previous to the submergence,
inclosing a gnlf similar to the Gulf of California. The Albatross sound-
ings not only show this to be’an error, but demonstrate the fact that
the several islands are isolated volcanic elevations entirely independent
of the continent and of cach other, the sea reaching its normal depth
between each of them, and also between them and the peninsula.

La Paz to San Josef Island.—We eutered the gulf on the evening of
March 11 and arrived at Pichilingue Bay, the United States coaling
station, at 11:24 a. m. the following day. An ofticer was sent to La Paz
to call on the United States consul, Mr. James Viosca, and the following
morning I visited him and with him made official calls on the military
governor and captain of the port. A lighter was towed from town DY
the steam cutter, and the work of coaling commenced immediately o2
our arrival. Wae tinished coaling on the afternoon of the 15th, having
taken on board 90 tons, .

Getting under way at 7:30 on the morning of the 16th, we steamed t0

- the northward through La Paz Bay, and at 11:03 cast the trawl in 112
fathoins, green mad, Balleiias Island bearing 1. by 8. (magnetic) 4 miles.
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There were but fow specimens taken, and the tow net demonstrated
the entire absence of life on the surface. '

The trawl was cast again at 1:26 p. m. in 211 fathoms, midway between
Espiritu Santo and San Josef Islands, and as in the®previous haul few
Specimens were taken. The lead rope was loaded with seaweed having
the offensive odor of decaying organic watter. The character of the
bottom in this region is represented as rocky by the Hydrographic Office
¢harg, ang judging by the appearance of the arming on the lead, which
}vas indented without bringing up a specimen, we would have confirmed-
1t, but the trawl showed a perfectly smooth bottom, and the presence in
the pet of two or three small pieces of compact sand revealed the true
Dature of the soil. »Another haul of the trawl was made in 40 fathoms,
8aud and broken shells, between San Josef Island and the mainland,
In whicl the same offensive weed was found and very little else. The

W net showed an almost total absence of life on the surface.

Arriviug off Salinas Point, San Josef Island, at 4:40, we landed a

Shing party, which made several hauls with the seine while the ship
Was engaged in dredging. The oyster dredge was used, and outside of
20 fathoms very few mollusca were found, but in from 10 to 12 fathoms
® ground was literall'y covered with living and dead shells, having a
sI)I‘inkling of pearl oysters among them. At 5:50 p. m. we came to for
he hight in Salinas anchorage, the fishing party returning a few min-
Utes Tater,
Getting under way at daylight the following morning, we steamed to
he entrance of a salt-water lagoon, near the northwest end of the island,
Which we were informed in La Paz was the best place on the west side
Of the gulf tor oysters. Two boats were sent in charge of Professor Gil-
ert to investigate the matter, and returned in about 2 hours, bringing
Specimeng of mangrove oysters. Theso have small, round shells, with
uted eq ges, aud are very salt and bitter, with a slight coppery taste.

.hile they might be considered edible, they are inferior to the poorest
Wild oysters on the Atlantic coast. The temperature of surface and

Ottom was 710; specific gravity, 1.027764, a little above the average of
8ea water.

San Josef Island to Carmen Island.—Continuing our course to the
llOPthward, a haul of the trawl was made at 12:30 p. m. in 362 fathoms,
green mud, The bottom was very soft, the net taking in an enormous
i:ad of nud, which required much time and patience to get rid of before

hCOuld be landed. There was a large number of deep-sea cusk taken,
f ® haul being remarkable for the absence of other forms of life usually
ound at that depth.
anAtJ:m p. m. we anchored in Salinas Bay, Carmen Island, which is
Ware(;‘cellent harbor during northerly winds, although open to the sogth-
Ny .The submarine electric light was put over during the evening,
Tacting a school of mackerel. Quite a large number were taken with
%0k and line, but their flesh was found to be dry and lackingin flavor,
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Seining and fishing parties were sent at daylight next morning with
the expectation of finding rich working ground, but to our surprise
very little life was found in the bay. Scattering specimens only were
taken in the seine, and the line fishermen met with no success. Long-
shelled oysters have been reported, but we found none, and the inhabi-
tants knew nothing of their existence.

Carmen Island is justly celebrated for its salt pond, which is one of
the most remarkable formations of its kind on the continent and is
profitably worked nothwithstanding high freights to San Franecisco
and the duty imposed by the United States Government. The pond is
oblong in form, covering an area of about 5 square miles, its nearest .
approach to the sea being a third of a mile. 1t Pas no surface con-
nection with the gulf,bat at high tide sufficient water percolates
through the sand and shingle barrier to maintain the general level-
Standing on the shores one sees before him a solid mass of pure white
salt, its myriads of shining erystals glistening like a field of diamonds
under the rays of a semi-tropical sun. The salt is deposited in strats

rom 4 to 6 inches in thickness at the surface, increasing to 12 inches
at 15 feet, the greatest depth to which the bed has been examined.
Between the strata are spaces of 1 to 2 inches, filled with water and
black nud, which is doubtless the earthy impurity precipitated during
the process of evaporation. The method of collecting the salt is sim-
ple and inexpensive. Men with ecrowbars break from the surface
pieces of conveunient size, which are loaded into mule carts, transported
to the shore, and piled in large masses to dry, after which it is ready
for shipment. The space from which salt is taken fills with water, and
the process of evaporation begins at once, a few weeks only being re-
quired to replace the quantity extracted. In faet, so rapid is the work
of reproduction carried on under the cloudless skies of the gulf that
although thousands of tons are removed annually, a small portion only
of the surface is ever disturbed.

Carmen Island to Conception Bay and Guaymas.—We were under way
at 3:10 p. m., and an hour later cast the trawl in 306 fathoms, soft green
mud. An enormous load of mud was brought up in which was found -
quite a number of deep-sea cusk, but no other life, It had the sam®
offensive odor before mentioned.

At daylight the following morning, March 19, we entered Conceptio?
Bay, and at 7:15 anchored off the north part of Coyote Bay. Seinib€
and fishing parties were sent out among the islands, but fish were scarce
and the fow seen aboyt the rocks would not take the hook. The regio?
was 8o unpromising that we got under way at 1:45 p. m. for Muleg®
anchoring off that place at 2:50. A seining party met with good suc
cess in the mouth of the river, returning with a boat load of fine fish
of various species. It was the first place on the west shores of the
gulf where we found fish in large numbers, and the Mulege River being
the only fresh water encountered the natural inference was that 8
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would be found in quantities only at or near the mouths of streams.
Leaving Mulege at 2:05 a.m.on the 20th, a line of soundings, gerial
temperatures, and specific gravities was run across the gulf. The trawl
and surface net were put over at two stations in 857 fathoms and 1,006
f'al;homs, and the submarine electric light was used with success during
the evening.

Cape Haro light was sighted at dark, and at 11:20 p. m. we came to
in the outer anchorage of Guaymas, moving to the inner harbor on the
morning of the 21st. We were boarded by the captain of the port soon
after anchoring, and an hour later by the United States consul, Mr.
Alex. Willard, who has ably represented the Government at that port
for 22 years. A large mail awaited our arrival. Official visits were
exchanged with the military governor, prefect, and others, all of whom
expressed great interest in our work, and a desire to assist us in every
.Way possible. The naturalists were busy about the shores of the bay
during our stay in port, adding a number of species to our list of fishes,
8everal varieties being procured from local fishermen and from the
market.

Guaymas to the mouth of the Colorado River.—We left Guaymas at 7:40
& m., March 23, steaming to the northward, and at 2 p. m. a haul of
the traw] was made in 71 fathoms, gray sand, 16 miles WNW, (mag-
netic) from San Pedro Nolasco Island. Three more hauls were made
during the afternoon at intervals of one to two hours over the same
character of bottom, the depths decreasing to 14 fathoms. They were
all very rich in the number and variety of fish taken, and other forms
were more plentiful than on the western shores. ’

A sounding, serial temperatures, and specific gravities were taken in
the channel between Bstaban and Tiburon Islands in 89 fathoms, and
at 5:30 a. m., M. arch 24, the observations were repeated in 145 fathoms,
Rock Point, Angel de la Guardia Island bearing WSW. § W. (mag-
netic), 18.5 miles distant. A successful haul of the trawl was made at
the last station, followed by seven casts during the day, the last one
being off George Island, where at 9.30 p. m. we anchored in 13 fath.-
oms, the south end bearing NE. 3 E. (magnetic), about a mile distant.
Collectors and fishin g parties left for the island at daylight, returning
at 8:50 with a few fish and sea birds. The fishermen were more suc-
cessful on board, having taken a large number of squeteague and a
Species of sea bass, an excellent fish weighing from 60 to 160 pounds,
bpsides other species with which I was not familiar. The island was
found to be a barren, guano-covered rock, on which were many sea birds
and a rookery of sea lions.

Getting under way on the return of the boats, we steamed across
George’s Bay, anchoring at 11:25 a. m. off the entrance to a lagOPD,
Rocky Point bearing WNW. 3 W. (magnetic), 6 miles. A seining
barty was sent in, but returned several hours later, much disappoinfed
at the barrenness of the region, We were more successful on board
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ship, however, many fine fish having been taken, the species identical
with those of George Island. The entrance to the lagoon is hidden at
the distance of a few wmiles by low rocky ledges ncarly awash at high
water, the channel lying between them and the shore. Our boats found
no difficulty in crossing the bar at half tide. We werc under way
again at 3:156 p. m., steaming to the northward. Four hauls of the
trawl were made during the evening, the surface net being put over at
each cast, and at 9 p. m. we came to in 19 fathoms for the night. - We
wero in the open gulf with no immediate protection by laud, yet the sea
was perfectly smooth and the vessel as quiet as though she had been
securely mnoored in the snuggest harbor in the gulf,

It was foggy from 2 to 4 a.m., on the 26th, with drizzling rain, and
the land was obscured at daylight, but we felt our way with the lead,
finally anchoring at 7:20 a. m. 3% miles below Shoal Point. Collectors
and seining partics were sent on shore, returning at1 p. m. with a few
birds and fish, but they reported the region alinost barren of life. We
were under way again at 3 p. m., made three haunls of the trawl over a
clean, sand bottoma with but little life, and at 4:55 anchored in 11 fath-
oms, Direction Hill bearing N. W, § N., 7.5 miles distant. Trial lines
were put over, and large numbers of squeteague and sea bass were
taken. - The former averaged about 10 pounds in weight, and the latter
ranged from 70 to 150 pounds. So many were taken that I was obliged
to put a stop to the fishing. A gill net was set during the evening, but
was soon wrecked by a shark which dashed in to secure a squeteague
already enmeshed. Sharks and dogfish were found throughout the
gulf in sufficient numbers to make gill-net fishing impracticable. The
region about our anchorage was examined with a view of detecting the
presence of shad, but the seine, beam trawl, and gill net failed to capture
a single specimen.

Colorado Biver to Guaymas.—The fishermen having returned to the
ship, we got under‘way at 3:20 on the morning of the 27th and steamed
to the southward in the direction of Consag Rock, taking soundings,
serial temperatures, and specific gravities at intervals of 8 or 10 miles.
The results will be found in the table accompanying this report. Arriv-
ing off the rock at 7 a. m., three hauls of the trawl were made in
the vicinity, while the naturalists were examining the shores. A soft,
gray mud filled the trawl net to such an extent that much time was con-
sumed in landing it after sowe of the hauls. The naturalists found but
little Jife on or near the rocks, and the fish paid absolutely no attention
to a baited hook. Consag Rock is conical in form, entirely barren, and
is the resort of sea birds and sea lions.

At 8:30 we steamed to the southward, taking an occasional haul of
the trawl, the mud of the bottom becoming softer and more barren as
we approached the western shore. An excellent anchorage in 7 fathoms
was reached at 6:15 p. m. off the south side of San Luis Island. The
western portion of the island is composed of dark-red lava rock, while
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its sea face and the large rock to the eastward of it are solid masses of
bumice-stone. Large numbers of sea lions were seen on the rocks to
the northward of our anchorage, and whales and porpoises were plenti-
- ful, but the latter seemed very wild. The collectors were out at daylight
the following morning, returning at 8:10 with fish, turtles, ete. Three
8ea lions were brought in and skinned, and two skeletons prepared.
AS 500n as the boats were hoisted we steamed into Willard Bay and
anchored at 10:35 a. . in 6 fathoms, sand and mud. Fishing parties
and shore collectors left as soon as the anchor was down.

Willard Bay is not shown on the gulf chart, and as itis a safe anchor-
age, entirely protected from all winds except from the southward, and
pa rtially protected even in that direction, we made a reconnoissance of
1t during tho day, which is sufficiently accurate for purposes of naviga-
tion, The position of the observation spot is reliable, having been
located by equal altitudes of the sun for longitude, and ex-meridian and
meridian altitudes for latitude, the artificial horizon being used. The
lagoon mentioned in Hydrographie Notice No. 6, 1889, isa bay opening
to the sea north of the island forming the north and east sides of Wil-
larg Bay, the two being conuected by a narrow channel through which

0ats can pass at half tide. It was dry at low water. The seining par-
ties were fairly successful, and the line fishermen found many fish about
the rocks, but they would not take a hook. The collectors were out
again at daylight on the 29th, returning at 9 a. m., when we got under
way, skirted the southern shores of San Luis Gonzales Bay to Oape
‘inal, thence across Ballefias Channel to Puenta Refugio, Angel de la

vardia Island, where we arrived at 3:15 p. m. and anchored in 7%

fathoms, '
_ The sailing directions mention Puenta Refugio as being noted for
Iguanas and rattlesnakes. We saw none of the former, but found many
lizards on the low land near the bay, the specimens procured moasuring
from 14 to 18 inches in length. It was early in the season for rattle-
Shakes, yet two were captured near the beach. The collectors returned
at 5 p. m. with a variety of shoal-water specimens and a couple of seals,
b.eSides the lizards and rattlesnakes before mentioned. Whales were in
SIght most of the day, and about noon we passed within a mile or two
of & deaq one, on which thousands of birds were feasting. Getting
Under way, at 5:25 we steamed out of the eastern entrance en route for
Glla»ymas. Puenta Refugio is an excellent harbor, entirely protected
except from northerly and casterly winds, and Granite Island affords
Dartial protection in that direction. The latter island, as its namo
Implies, is a golid mass of excellent granite.

At 12:30 a. m., March 30, we entered the chanuel between Tiburon and
San Estaban Islands, doubled Cape Haro at 3 p. m., and came te in the
Inner harbor of Guaymas at 3:55 p. m. The United States counsul visited
the ship, and in the evening General Julio M. Cervantes, military gov-
ernox, with a large number of gentlemen, came on board and examined
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specimens, apparatus, and the vessel itself. They were particularly in-
terested in our explorations in the gulf, and examined the various spec-
imens with great interest, expressing surprise at the variety of marine
fauna which they had never seen nor heard of before. The submarine
electric light attracted much attention.

Quaymas to Cape San Lucas ; study of oyster beds.—The naturalists
were out at daylight on the 31st, returning at 7 a. m,, and half an hour
Jater we left the harbor for the oyster grounds about the Yaqui River.
At 9:45 a haul of the trawl was made in 20 fathoms, mud, and au hour
later we came to off the entrance to Algodones Lagoon, from which most
of the oysters sold in the Guaymas market are obtained. There was
about 5 feet of water on the bar at low tide, and from 5 to 20 feet in the
lagoon. The temperature of the avater was 69° ., specific gravity
1.026508.

Ogysters of excellent quality were found in abundance on banks, and
in clusters scattered about the bottom, which was composed of sand and
mud, most of them being exposed at ordinary low water, and all of them
at spring tides. . The oysters were about the gize of those fouund in
Chesapeake Bay, perbaps a little smaller, plump, and fat, of excellenb
flavor, and compared favorably with the wild Raccoon oysters of the
Atlantic Coast. Indians collect them by hand, transport them to Guay-
mas in canoes, and sell them for $1 per 1,000. .

San Juan Lagoon lies between Algodones and the Yaqui River. The
depth of water is about the same, the temperature 70° F., and specific
gravity 1.026808 ; bottom, sand and mud. The beds were more exten-
give than at Algodones, and the oysters ran about the same size, but
were not 80 fat or of as fine a flavor.

An examination of the Yaqui River was made on the afternoon of
April 1. Fresh water extended to the bar and flowed into the gulf in
large volumes. There were no indications of oysters inside of the bar
not even dead shells. Myriads of sea birds were gathered on the beaches
and extensive sand bars. A couple of Indian fishermen anchored in
the brackish water just outside of the bar and, with the crudest fishing
gear, in less than 2 hours, loaded their canoe with jewfish and larg®
gea bass. Trial lines were put over from the ship at her anchorages 0
the lagoons and river mouth, taking many catfish. The collectors
returned at 5:15 p. m., when we got under way and steamed to the
southward, auchoring at 8:53 a. m., the following day, off a lagoon Of
estero, about 3 miles north of Rio del I'uerte. Tish were found in great
abundauce, squeteague, Spanish mackerel,and mullet being among the
most numerous.

The naturalists returned to the ship at 4 p. m., and the time allotted
for explorations in the gulf having expired, wo got under way for La
Paz, where we arrived at 8:30 on the morning of April 3, The Unite
States consul visited the ship, and with him 1 called on the military
governor, who, with his staff, returned the visit during the afternocl-
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The ship was thrown open to visitors and large numbers availed them-
8elves of the opportunity to see a vessel of which they had heard so
much. We left the harbor at 6:15 the following moruning with two coal
lighters in tow, arriving in Pichilinque Bay at 7:40. Coaling com-
Imenced soon after and continued with slight interraptions until the
morning of April 6, when we had received 95 tous, sufficient for the
return trip to San Francisco. Getting under way at 9:05, we returned
the lighters to La Paz, made final preparations for sea, and left the
harbor at 1:25 p. m, for Cape San Lucas, arriving at 12:10 p. m. the fol-
lowing day. Tishing and seining parties went out as usual, returning
at 4 p, m., having met with little success. A few fish were taken with
the seine, and great numbers were seen around the Frailes, but they
refused the hook. The run from La Paz to Cape San Lucas was made
With one boiler, using the coal recently taken from the naval station
-at Pichilinque Bay, and although the sea was smooth we found it im-
Possible to make more than six or seven knots an hour. This speed
would have been reduced to four or five knots after reaching the
Pacific, with the coast winds and swell to contend with, so time being
an important element, we lighted all fires for the first time since our
arrival in Bahia, December 19, 1887.

Cape San Lucas to San Francisco.—We left San Lucas Bay at 4:20 p.
m,, and encountered a moderate head wind and sea after rounding the
Frailes into the Pacific. Two hauls of the trawl were made off the en-
trance to Magdalena Bay the following morning in 81 and 47 fathoms,
and at 12:46 p. m. we anchored in Man-of-War Cove, off the village of _
Magdalena. The collectors went out at once, returning at dark fairly
Successful, although the variety of fish was not so great as we were led
to expect from various reports. Information was received that excellent
oysters could be found in the bay, but on investigation it was ascer-
tained that they were the mangrove oysters, growing about 40 miles to
the northward, near Boca del Soledad.

The collectors were out at daylight on the 9th, and at 1 p. m. we got
under way, picked up one of our seining parties, and made several hauls
of the trawl, in which many flounders and other species of fish were
taken, finally anchoring again at 4:30. The collectors returned an hour
la(@er after a successful day’s work, when we got under way and pro-
ceeded to sea. The U. S. Coast Survey steamer Gedney, en route from
the Atlantic to San Trancisco, was sighted as we left the bay. Moderate
head winds and seas were encountered during the night and following
day. Three hauls of the trawl were made in 74, 58, and 184 fathows.

At 7:15 a. m., on the 11th, we anchored in San Bartolome Bay, where
We found the U. S. S. Ranger, which had arrived from San Diego the
Previous evening. Fishing and seining parties were sent out during
the day, bat met with indifferent suecess, although the bay is reported
to be an excellent fishing ground. The officers and crew of the Ranger
made three hauls of the seine, the first being practically a water haul,
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the second resulting in the capture of a half-dozen green turtles and a
few fish, the third and last haul surprising all hands by bringing in 162
green turtles, some of them of enormous size, besides two or three dozen
fish of various species.

Seining parties were out at daylight on the 12th, returning at Sa. m,
The Ranger left the harbor at 5, and at 8:50 the Albatross got under
way, steamed through Dewey Channel; and at 1:30 p. m. came to in an
open bay to the northward of Marro Redondo, Cerros Island. Shore
collectors and a seining party left the ship, returning at 3:45, when we
got under way for San Quentin. The usual coast wind and swell were
encountered during the night, and at 11:30 the following morning we
anchored off Entrada Point. A scining party was sent into the bay,
and hand lines were put over the rail, taking large nunbers of smelt,
some of them measuring 14 inches in length. The boats returned at
3:55, and we left iinmediately for San Martin Island, anchoring of
Hassler Cove at 5:50. A seining party left the ship, returning at 7:43,
after several successful hauls on the beach. We left San Martin at 8
p. m. and steamed to the northward during the night. The dry, clear
weather of the Southern Peninsula and Gulf of California was suc-
ceeded by frequent squalls and drizzling rain, which continued at inter-
vals until meridian on the 14th, when we passed Los Coronados, and at
2:45 p. m. arrived in the harbor of San Diego.

The Coast Survey steamer Gedney arrived on the, morning of the
17th. Mr. C. II. Townsend left for a trip to the mountain regions of
the peninsula of Lower California, and on the following day Prof. O.
H. Gilbert and Mr. A. B. Alexander left the ship under orders from the
Commissioner to proceed to Yuma, and from that place as a base, to
make explorations in the Colorado and Gila Rivers for the purpose of
ascertaining the existence of shad in those streams. 'The specimens
taken during the winter’s cruise were shipped through the Quartermas-
ter’s Department, U. S. Army, to the Fish Comwission in Washington.
‘We reinained in San Diego several days to paint ship and attend to other
work that could be advantageously executed in that excellent harbor.

COASTS OF WASHINGTON AND OREGON,

Preparations jor the cruise.—At 3:45 p. m., April 22, we left San Diego
for San I'rancisco, arriving at 2:10 a. m. on the 25th, after a moderately
smooth and uneventful trip. The Russian corvette Kreysser and Coast
Survey steamers Hassler and Gedney wereé lying in port, and joined this
vessel in dressing ship in honor of the centennial of Washington’s
inauguration on the 30th of April. The Kreysser fired a national salute
of 21 guns at meridian. ’

Senators Hale and 'Allison visited the ship May 8, and inspected ber
quarters with a view to accepting her services for the purpose of trans-
porting to Sitka the Senate committee, of which Senator Hoar was
chairman. They seemed favorably impressed with the vessel and prom-
ised to report to the committee at once,
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The Albatross remained at anchor; the crew being busily engaged in
giving her a gencral overbaunling, until the afternoon of the 9th, when
we got under way and steamed to the U. S. light-house station, where,
through the politeness of the inspector, Commander Nicoll Ludlow, U.
8. Navy, we were allowed to stow a number of spare articles, which we
were desirous of getting out of the vessel in order to give us a much-
desired increase of room in the holds. TFrom the light-house station
we went to the Union Iron Works to put new boilers, just received
from the Herreshoff Mannfacturing Company, in the gig and cutter; to
dock and paint the ship’s bottom, and make necessary repairs which
could not be effected by our own crew.

The Senate committee formally aceepted the services of the,vessel on
May 11 to take them to Sitka. It was stipulated that we would meet
them at Victoria, British Columbia, on May 28, and return to Seattle or
Tacoma June 7, the committee to pay the expenses of the trip. The early
departure of the vessel in order to reach Victoria at the appointed time
Necessitated the utmost dispatch in our preparations for sea. She was
docked and painted on the 14th and 15th. Paymaster’s stores were re-
ceived from Mare Island on the 18th, and the installation of new boilers
in the steam cutters was completed the same evening. Other repairs
were sufliciently advanced for our ownmen to complete them., We left
_ the iron works at high tido on thoe 19th, anchoring in the harbor until
the following morning, when we went to the wharf, took on board 694
tons of coal besides various stores, and at 5 p. m. anchored in the
Stream. Professor Gilbert and Mr. Alexander returned to the ship on
the 21st from their expedition up the Colorado and Gila Rivers.

San Francisco to Seattle—We were ready for sea on the morning of
the 21st, and at 12:50 p. m. got under way and left the harbor en route
for Departure Bay, British Columbia. Passing Point Bonitaat2 p.m. we
reached Point Reyes at 6:27, the wind aud sea increasing until at mid-
night there was a moderate galefrom NW., with a Lheavy head sea. This
Woderated during the 22d and 23d,and on the 24th thewind was lightand
variable, with a smooth sea. Wepassed the Columbia River during the
forenoon of the 24th, and at 12:30 a.n on the 25th doubled Cape Flat-
tery and entered the Straits of Juan de Fuca. The weather was over-
cast and foggy, lighting up at intervals until 4 a. m., and then a dense
fog shut down till 7 a. m., when weran out of it and had clear, pleasant
Weather during the remainder of the day. Passing Race Island light
at 6:10, we steamed through Haro Strait, Swanson Channel, Active
1:ﬂ§s, and the Gulf of Georgia, arriving at Departure Bay at 2:25 p. m.
Going to the wharf at 3:15 we commenced coaling at once. Work was
Tesumed at 5:30 the following morning, and we left the wharf at 3:15
b. m, having received 144} tons. Leaving the harbor balf an hour
later we eutered Active Pass at 9:17 , and at 10 anchored in 10 fathoms
In Miners’ Bay. The weather was overcast at midnight, with moderate
Southerly winds and frequent showers of rain, We were under way at
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4:15, and at 8:10 a. m. anchored off the steamer wharf in the outer
harbor of Victoria. An officer was sent to call on the U. 8. consul,
who visited the ship at 10:30 a. m.

Final preparations were made, and at 4 p. m. the vessel was ready
for sea. The Senate committee arrived at 6 p. m., and when called
upon informed us that it had become necessary 1o change their plans
and abandon the contemplated trip to Alaska. Having nothing further
to detain us we left Victoria at 5:30 on the morning of the 29th and
anchored in Port Townsend at 9:45, when isquiries were made concern-
ing supplies ordered to meet us there, but they had not arrived. We
went to Secattle the following morning and remained until June 6, wait-
ing for alcohol, making some repairs in the engineer’s department, and
attending to other matters which were left unfinished on our hurried
departure from San Francisco. The cousignment of alcohol failing to
arrive, a small quantity was purchased in open markét, and we left
port for a cruise off' the coasts of Oregon and Washington Territory.
We called at Port Townsend on our way down the sound to get a dory
for fishing purposes, but could find none for sale,

Coast of Washington.—Getting under way from the latter place at
11:30 a. m., we entered' tbe Straits of Juau de Fuca an hour later, en-
countering a fresh head wind and chopping sea, which reduced the"
speed considerably, as we were using only one boiler. We passed
Cape TFlattery at 10 p. m. and, although the wind had moderated, a
heavy swell still rolled in from the westward, knocking the ship about
uncomfortably, our course placing her in the trough of the sea.

At£9:10 a. m. on the 7th we cast the trawl in 48 fathoms on the bank off
Shoalwater Bay, and spent the remainderof the day in exploring the bay,
the beam trawl, trawl line, and hand lines being used. Flounders and
red rock-cod were the principal fish taken and they were fairly abun-
dant, although not sufficiently so to warrant an attempt to take them on
a large scale. Scattering dogfish and skates were taken on the trawl line
and many of the baits were covered by starfish. Whales were seen on
the bank during the day.

Coast of Oregon.—At 4 p. m. wo started to the southward, passed
within range of Cape Disappointment and Tillamook Lights, and at
3:18 a. m., on the 8th, were abreast of Yaquina Light. Taking our de-
parture from the point, we ran for Heceta Bank, where we arrived at
8:50 and sounded in 46 fathoms, rocky bottom. A trawlline was set and
the beam trawl put over, butit caught on the rocky bottom and wrecked
the net. The tanglies Dbeing substituted, several hauls were made,
bringing up gorgonian corals, sponges, bryozoaus, erinoids, pennatulas,
ophiurans, starfish, sea-urchins, etc., which indicated live bottom, In
addition to the trawlline, which was set as soon as we reached the bank,
trial lines were used from #he ship at intervals, and boats were anchored
at different parts of the bank, from which hand lines were used. Each
method was fairly successful, large numbers of red rock-cod and orange
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Tock-cod being taken, besides scattering specimens of yellow-tails, dog-
fish, etec. The red rock-cod are plentiful, and a well-conducted fishing
Vessel could take them in large numbers.

Leaving the bank at dark, a line of soundings was run to Yaquina
Head, developing a maximum depth of 78 fathoms. At 6.55,on the
norning of the 9th, we cast the trawl in 28 fathoms, fine gray sand, Ya-
Quing Head bearing east (magnetic) 27 miles, seven species of flounders
Peing taken, besides crabs, shrimps, ete. A fishing party was sent out
1n a boat, but met with no success. We then steamed off shore, keep-
Ing the light-house on the same bearing, east (magnetic), and repeated
the trials in 43 fathoms, coarse gray sand, taking large numbers of
flounders in the trawl, the line fishermen being equally successful with
Orange rock-cod. Wind and sea increased during the morning, finally
_ beeoming too rough for boat work, so to utilize the time we ran in and

anchored under Yaquina Head, where the ship was partially protected,
and seut a fishing party outin a boat to cxamine the shore line to leeward
of the rocks. The party returned after several hours’ work without a
fish, and no better succoss attended the use of hand lines on board ship.
i Leaving our anchorage at 2:30 p. ., we made two hauls of the trawl
1n 38 and 77 fathoms, the trial lines being put over at the former sta-
tion without result. The trawl was landed on deck at 8 p, m., and we
then started for Tillamook Rock, our next point for investigation. The
wind and sea were so heavy that we did not reach the rock till 10:20
the following morning, and then it was too rough for Loat work; in
f“""t; the indications were so unfavorable that we ran for Astoria, where
We anchored at 3 p. m. the same day. We learned on our arrival of the

urning of the business portion of Seattle, the fire having occurred on
the afternoon of the 6th, a few hours after we left the harbor.

The light-house steamer Manzanita made an ineffectual attempt to
lang supplies at Tillamook on the 11th, and left the harbor again ab

:30 . m., June 13, in company with this vessel. ~ Arriving at the rock,
the former made fast to her moorings and commenced landing supplies
for the light-house, while we set & trawl line across the channel inside
of the rock, made three hauls of the trawl, and used the hand lines
from the rail. The trawl line, with 700 baited hooks, remained on the
bottom four hours, taking one halibut and one large skate. Many of
the hooks were covered by large starfish, but the majority of the baits
re‘mained untouched. Three halibut and a ground shark were taken
‘:'lth hand lines from the Manzanita while lying at her moorings.

Decimens taken with the beam trawl included eight species of floun-
ders, hake, tomcod, sculpins, shrimp,smelt, crabs, an octopus, ete., while
3 few red rockfish were caught with the trial lines.

We left Tillamook at 11:15 a. w. for Cape Flattery. Three hauls of

e trawl wero made during tho afternoon in 46, 27, and 55 fathoms be.
theu the rock and Cape Disappointment, the character of the fauna
b.e"’g similar to that found off Tillamook in the same depths. Trial
Hhes were put over at each station without result.
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Coast of Washington.— A sudden and marked change in the color of
the water was observed after we passed Cape Disappointment, the light
green of the region off Columbia River giving place to a dark olive-
brown strongly resembling the cypress water of the Virginia and Caro-
lina swamps. It became somewhat lighter as we approached the coast
near Cape Flattery, but oft shore and on the banks south of Vancou-
ver Island it still retained the peculiar tint deseribed, which seemed to
indicate its northern origin. :

The weather became overcast and misty after dark, and at midnight
wo were enveloped in a dense fog, through which we groped our way
to the halibut bank off Cape Flattery, where, at 10:27 a. m., on the 14th,
we sounded in 31 fathoms, gravel and broken sbelld, and set a trawl
line. Trial lines were put over the side whenever the vessel was lying
still, taking several red rock-cod and a halibut weighing 93 pounds.
The trawl line was allowed to remain on the bottom about 3hours, taking
8 halibut, 10 red rock-cod, 1 cultus-cod, and a few scattering specimens
of other fish. This result, considering that the line was set without
previous trials, indicated the presence of large numbers of halibut and
rock-cod and very few dogfish, only 3 or 4 having been taken.

The boats returned at 2 p. m. and, the fog being still very thick, we
felt our way into Neeah Bay for a harbor, intending to continue our
work as soon as the weather favored us. The 15th brought no improve-
ment, the indications being so unpromising that we considered it ad-
visable to return to the sound, and leaving our anchorage at 4.20 a. m.
we arrived at Port Townsend at 2 p. m., where we found a quantity of
supplies awaiting us. After taking them on board we steamed to
Seattle, where we arrived at 6:40 p. m. The city front presented a
most desolate appearance, nearly 100 acres having been burned over.
The hundreds of busy men seen clearing the wreck next morning,
preparatory to rebuilding, is an evidence of the push and enterprise
of the people of this young and promising city.

We remained at anchor until the afternoon of the 18th, when we got
under way and made a couple of hauls of the trawl in 82 and 135 fath-
oms off Dwamish Head. Among the specimens taken were several
chimeras, three species of flounders, hake, skate, starfish, sca-anemoces,
shrimp, shells, etc., none of them in large numbers. Having finished
dredging we anchored off Point Orchard and sent out a seiving party,
but they met with indifferent success. Fishing and seining parties were
away during the forenoon of the 19th, and at Meridian we got under
way and returned to Seattle. '

A cousignment of 6 barrels of alcohol reached Port Townsend, and
on receiving information of its arrival we went there immediately and
took it on board, intending to make a short cruise off the coast before
going to the mines for coal. We were detained by unfavorable weather
until 10:50 a, m,, on the 27th, when we got under way and proceeded
1o ses. '



INVESTIGATIONS OF THE ALBATROSS. ‘ 449

Passing Cape Flattery at 10 p. m., we steamed offshore until 7:45
a. m. on the 28th, when the trawl was cast in 760 fathoms, green mud.
A heavy westerly swell caused the ship to tumble about so much that
it was difficult to carry on our work, and finally resulted in parting
‘the hridle stops, causing the net to come up tail first, and practically
émpty. There were, however, a few pennatulas, starfish, holothurians,
ete,, adhering to the net. Four wore hauls were made during the day
in 636, 685, 584, and 477 fathoms, the bottom being uniformly of green
Mud. The wind and sea increased with heavy rain squalls, making it
Decessary to use the small trawl the latter part of the day, the weather
Yeing too boisterous to handle the large one with safety. The results
Were very satisfactory and, it beiug practically new ground, many un-
Tecognized specimens were taken besides others that were familiar,
Among them being several species of flounders, deep-sea sole, Norway
haJddock, red rock-cod, macruri, chimaras, hag-fish, Antimora, and other
Snall species. Among the invertebrates were shrimp, sea-urchins, holo-
thuriang, ophiurans, starfish, sea-anemones, crinoids, pennatulas, hermit
Crabs, annelids, ete.

The weather was partially overcast on the 29th, with moderate winds
aud heavy westerly swells. Three hauls of the trawl were ade in 877,
859, and 178 fathoms, green mud, with excellent results. Among the

sheg recognized were Norway haddock, flounders, sole, red rock-cod,

and a single specimen of black cod taken in 859 fathoms, the greatest
depth in which they have been found. Among the invertebrates were-
hOIothurians,sea.auemones, starfish, ophiurans, hermit crabs, an octopueg,
Shrimp, annelids, sea-urchins, peunatulas, ete., the greatest amount of
life Leing found in about 200 fathoms.

The stations occupied on the 28th and 29th extended our explorations
from te shors to 877 fathoms, and gave us a very good representation
f)f the warine fauna occupying the various depths. A notable feature
In the hauls made during the trip was the absence of mud in the trawl
et when it reached the surface, although soft green mud was reported
at every gtation. This would seem to indicate that the bottom was eom-
boseq largely of very fine sand, rather than mud, or at least the absence
Ofclay. A few Wb;ﬂOS were seen, but with this exception no surface
life wag observed. The brown albatross and an occasional petrel were
the only birds seén, except noar the land, where gulls were plentiful.

\ be last haul of the trawl was finished at 5:28, when we steamed for
ape Flattery, en route for Departure Bay, British Columbia, for coal.
assing the cape at 10 p. m., we entered the Straits of Juan de Fuca,
rough which westeamed to Haro Strait, Active Pass, and the Gulf of
eorgia, arriving at the coaling station at 3 p. m., June 30, where

rangements were made for coaling preparatory to taking the U. S.
®hate committee on Indian Affairs to Alaska.
H., Mis., 274——29
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PERSONNEL.

The following officers were attached to the vessel June 30, 1889:

Lieut. Commander Z. L. Tanner, U. S. N., commanding ; Ensign Mar-
bury Johnston, U. S. N., executive officer and navigator; Ensign Henry
E. Parmenter, U. S. N.; Eunsign Edward- W. Eberle, U. S. N.; Ensign
C. M. McCormick, U. S. N.; Passed Assistant Surgeon James E. Gard-
ner, U. S. N.;. Assistant Paymaster C. 8. Williams, U. S. N.; Passed
Assistant Engineer C. R. Roelker, U. S. N,
" The civilian staff was constituted as follows : Prof. Charles H. Gilbert,
naturalist; Charles H. Townsend, assistant naturalist; A.B. Alexander,
fishery expert; N. B, Miller, assistant; H. C. Fassett, clerk to command-
ing officer. '

REPORT OF A. B. ALEXANDER, FISHERY EXPERT.
[{From January 1 to June 30, 1889.—Abstract. ]
COAST OF SOUTHERN CALIFORNIA.

Santa Barbara Channel.—The second cruise of the steamer Albatross
on the Pacific coast began Jaunuary 3, 1889, but no work was done until
the morning of the 5th, when the trawl was put over in the vicinity of
Point Conception, Califoruia,in 225 fathoms. Among the specimens col-
lected were 1 black cod orbeshowe (Anoplopoma fimbria), 2 specimens of
octopus, and 7 red rockfish. About 11} miles farther southeast, the
beam trawl was lowered in 284 fathomsand, whilethe dredging was going
on, a cod trawl was baited with salt herring, 2 barrels of which were
purchased in San Francisco. hen fresh bait can not be obtained this
salt fish is generally used by the fishermen at that place. At1.15p.m.
the dingey left the ship’s side and the trawl was set in 53 fathoms of
water; bottom, broken shells and sand; Richardsow’s Rock bearing
east, about 1 mile distant. After setting, we lay to and began fishing-
with hand lines, the ship dredging in the meantime. Several species of
fish were taken in the beam trawl, but nothing was caught on the hand
lines.

At the end of an hour we began to haul the trawl. The tide, which
was running to windward, agaiust a fresh northerly breeze, cansed the
dingey to “hawse up” considerably, however, and on several occasions
large quantities of water were taken on board. It requires very little
wind or sea to render the dingey unsuited for hauling a trawl, as boats
of this class are so deep in the water that it generally takes the united -
strength of two men to pull it in. 'We had bauled but a short distaunce
when the ground line parted, compelling us to row to windward and
pick up the other buoy. We arrived on board the steamer at 3 p. I
with only four red rockfish.* '

* This name is used to designate indiscriminately a large number of species of
Scbastodes. -
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Early on the following day a trawl line of 500 hooks was set in 197,
fathoms, Point Beunett, San Miguel Island, bearing NE. by N. } N,
/3& miles distant. The tide was running to the SE. at the time and it
Was slack water when it was hauled. It was taken up after being down
about an hour, and 4 black-cogl or beshowe, 1 red rock-cod,and 2 ratfishes
(C'himwra) were found on the hooks. We had had no information of
the occurrence of the black-cod so far south, but judging from the
8hort time the trawl was on the bottom, it is probable that the species
ight be captured in considerable numbers in this vicinity.

At 5:15 p. 0. on the same day the Albatross anchored in Bechkers
Bay, Santa Rosa Island, and a cod trawl was iinmediately set in 20
fathomsg of water, out in the bay towards Saunta Cruz Channel. It re-
Mained down over night, and when examined the next morning had on
1t only 1 puffer shark (Cephaloscyllium ventriosum), 3 sea-anemones, and
1crab. I had intended m-(ikiug alanding with the naturalists on Santa
Rosa Istand for the purpose of seining along the beaches, but as the
Surf was too beavy the project was abandoned.

. On the morning of January 8, while dredging was going on, a trawl
line was tried in a depth of 20 fathoms, rocky bottom, about 7 miles to
the southward of Point Conception. Hand lines were also used from
the 8hip and from the small boat at the same time, but no fish were
taken with either kind of gear.

About 4 miles to the southward of Santa Barbara Light we ran into
®xtensive ¢ glicks” on the surface, caused by petroloum bubbling up
through the water. Oil is frequently reported by the fishermen and
8ea captains in this vicinity, sometimes in small patches and at others
Covering large areas. Its prevalence in this region probably prevents
“‘igmtory fishes from schooling in this part of the channel, and possibly
May tend to influence their movements over a considerable distance
both up and down the ¢chanuel. ’

ortez Bank.—J anua’ry 16 wo sounded in 60 fathoms on Cortez Bank

(dl‘edging station No. 2911, latitude 32° 27/ 30" N., longitude 119° 05/

+)» where hand lines were put over, taking two red rock-cod and one
Whitefigh (Caulolatilus princeps*) in the course of about L5 minutes. A

Second trial was made soon after at hydrographic station 1621, latitude
320 25 301 N., longitude 119005’ W. ; depth 17 fathoms; bottom rocky.
FiShi“g was carried on with hand lines for 45 minutes, during which
time the vessel drifted into 5 fathoms of water. The results were as
follows; 17 fat.héads (Trochocopus pulcher), 10 yellowtails (Sebastodes
ﬂavidus), and 2, sea bass (Serranus clathratus). The strong: and s.harp
teth of the fat-heads played sad havoc with hooks and gangings,
Stribping the former from the snoods nearly as fast as they could be
Put on. These fish would be very destructive to trawl lines set across
the rocky’ patches they frequent. The yellowtail rockfish would fol-
\\

*Lam indelted to Prof. C. H. Gilbert, naturalist of the 4lbatross during this cruise,
°F mMost of the scientific names of the fishes mentioned.
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low to the surface any struggling captive at. the end of a line; their
movements somewhat resemble those of the Atlantic Coast pollock.

Having baited a trawl while the hand-line fishing was going on, we
set it at 12:40 p. m. in 26 fathowms, hard bottom. It was allowed to re-
main down one hour, after which no little glifficulty was experienced in
hauling it, because many of the hooks caught on the bottom and it was
necessary to break the hooks or part the gangings torecoverit. When
within about 10 fathoms of the end the ground linebroke, and we were
obliged to haul the remainder of the trawl from the other buoy. The
result of the trial was 18 fish, as follows: 2 red rock-cod, 3 whitefish, 1
treefish (Sebastodes serriceps), and 12 fat-heads. We arrived on board
the steamer at 3:55 p. m. While the trawl was down, dredging and
hand-line fishing were carried on from the ship, the following species
being taken by the latter: 39 fat-heads, 37 yellow-tails, 1 whitefish, 3

- red rock-cod, 2 black rockfish (Sebastodes mystinus), 1 scorpion (Scor-
peena guttata), and 2 jewfish (Stereolepis gigas). The two specimens of
the last-named species weighed 155 and 190 pounds respectively. The
fat-heads averaged 10 -pounds each in weight. TFishing began in 25
fathoms and was carried into 8% futhoms.

Cortez Bank was found to be the most promising oftshore fishing
ground on the California coast south of San I'rancisco. It hasan area
of 51 square iniles, with depths less thau 50 fathoms. The deeper parts
of the bank have been surveyed to a slight extent only, but it is prob-
able that good fishing will also be found outside of the 50-fathom line.
The shoal part of the bank is about 15 miles long (WNW. and IESE.),
its ecenter being in about latitude 32° 26/ 30’ N., longitude 119° 08 W.
Bishop’s Rock, which reaches to within 24 fathoms of the surface, lies
in latitude 320 25/ 40 N., longitude 1192 06’ 30” W, A fishing vessel
at anchor on the bank to windward of this rock would probably find it
extremely uncomfortable if caught out in aheavy gale; butas therock
is sinall, a staunch schooner could work out by it into deep water, if
pot anchored too near it when the storm began.

Previous to the investigations of the Albatross nothing was known
respecting the food-fishes inhabiting this bank. The demand for fish
along this part of the coast is solimited at present that the fishermen
do not find it necessary to venture outside of & few headlands in search
of new grounds. They can give but little authentic information respect-
ing the fishing grounds 25 to 30 miles off the coast. The fishing areas
adjacent to San Diego and Santa Barbara are sufficient for the imme-
diate requirements of those places, but with a considerable increase in
population, more-distant and deeper grounds will have to be sought for,
necessitating the bnilding of a larger and better class of fishing boats.

As ice is 50 ecxpensive on the Pacific coast as to prevent its use by
the fishermen to any great extent, it would be desirable, when an inno-
vation is made in the fishing vessels of this part of the coast, to build
small smacks of 15 to 25 tons burden. If constructed on the model of
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the eastern well or smack bouts, they could make quick and safe pas-
S8ages to and from Cortez Bank. A week ora {?)rtnight could be spent,
if necessary, in obtaining a fare, and by the end of that time fish would
8till be in good preservation, whereas the present methods compel the
fishermen to market their fish daily to prevent their becoming unfit for
Bale. Several of the fishermen of the region have been interviewed on
the subject, but they are not yet ready to make any change in their
long-cstablished customws. They now consider it only necessary to keep
their fish protected from the sun, and to throw water on them oceasion-
ally. One fisherman asserted that he had tried a well smack unsuccess-
fully, as the fish invariably died soon after coming to auchor in a har-
bor; but upon being further questioned ko acknowledged that he never
bailed out the well at such times, an operation which is considered iu-
dispensable on the Atlantic coast. The water changes naturally in the
'Well, when the vessel is under way, but there is no appreciable change
When its progress is stopped, and frequent bailing is necessary to main-
tain its purity.

'The abundance of edible fishes on Cortez Bank, of the same species
which now find a sale in San Diego, Santa Barbara, and Los Angeles, in-
dicates that the resources of this bank are suflicient to supply the south-
ern California markets for some time. The deeper unexplored waters
about the bank will probably also add to its importance as a fishing

‘Tegion, but the fishermen are not yet prepared to fish in depths over
100 fathoms, having no knowledge of hurdy-gurdies and other conven-
iences of the Atlantic coast. i

Seventeen and one-half miles NNW. from Bishop’s Rock is another
émall fishing ground discovered by the Albatross, which has been called
“Tanuer Bank ” by the Superintendent ot the Coast Survey. It hasan
area of about 17 square miles, and between it and Cortez Bank depths
of 150 to 250 fathoms have been found.

January 17, sounding, dredging, and fishing were carried on contina-
ously over Cortez Bank. Seven trials with the hand lines, from a
Quarter to half an hour in duration, were made daring the day, rosult-
lngin the capture of 95 fish. The first was at hydrographic station 1631,
47 fathoms, where 1 white fish and 1 yellow-tail were canght. The sec-
ond was at hydrographic station 1632, 26 futhoms, where 15 whitetish, 5
red rock-cod, and two fat-heads were taken. These tish ejected their food
In coming to the surface, and their stomachs wero empty when exam.-~
ined. One cultus-cod, 1 yellow-tail, 2 red rock-cod, and 1 whitefish were
the total results of about 20 minntes’ fishing at hydrographic station
1633, depth 43 fathoms. The fish took the bait less eagerly than on the
Dreceding trials, and we observed that the vessel had drifted from places
Where we were hanling them ¢ pair and pair” inté others where not a
Single bite would be felt. The bank seemed to have many spots or
ridges where all the species mentioned occurred in great abundance,
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but on leaving these places good fishing stopped. The fishing greatly
resembled that for red 8nappers in the Gulf of Mexico. C
At hydrographic station 1636, 45 fathoms, no fish were taken. We
* were possibly drifting in a little gully, and a slight change of position
to cither side might have brought us over good ground. It frequently
happens that in fishing for rock-cod off Cape Ann, Massachusetts, some
Loats may have excellent success while others only a few feet away will
be unable to secure a bite. Twenty-two whitefish, 11 red rock-cod, and 3
fat-heads were subsequently secured in 20 minutes at hydrographic sta-
tion 1639, 30 fathoms ; and 11 fat-heads, 4 yellow-tails; 1 black rock-cod,
and 1 scorpion (Scorpaena guttata), in a few minutes, at hydrographic
“station 1640, 1L fathoms. The last trial of the day was made shortly
after dark at hydrographic station 1641, 51 fathoms, for the purpose of
determining the effects of darkness upon the fishing. Theresults scemed
to prove that the fish will not bite after dark, as we were in a good
locality and could feel the fish constantly striking against our leads and
lines. Not a single specimen was taken on the hooks, however.

San. Nicolas Island to San Diego.—We arrived at San Nicolas Island
early on the morning of January 18 and anchored a short distance oft-
shore on the southern side. Soon after breakfast a seining party
landed, but only two hauls were made on the beaches, a heavy sea fill-
ing the boats and tearing the seine on the second trial. An interesting
collection of fishes, however, was obtained. While preparing to leave,
a Chinese fishing boat rounded the point and anchored near us. This
Oriental-looking cratt was in search of abaloue shells, which are found
in great abundance on San Nicolas Island. The Chinese fisherren ot
San Diego and neighboring places do a lucrative business in gathering
these shells and shipping them to the various markets of the Pacific
coast.

The ship returned to San Diego January 19, and the following day
numerous seine hauls were made in Spanish Bight, a_small sandy bay
on the southern side of the harbor. Nothing was taken worthy of
special notice, although the net was tried in every available spot. The
scarcity of fish may have been due to the state of the tide, which was
ebbing at the time. )

Tanner Bank ; San Clemente Island.—On the morning of Japuary 23
the ship again went to sea, and for 4 days dredging, sounding, fishing,
and shore collecting were carried on without interruption. A line of
stations was first gun to San Clemente Island, an aunchorage beivg
made for the night in Smuggler’s Cove on the south side of the island.
During the evening a herring and a mackerel net were set a short dis-
tance from theship. While doing so we noticed close by what appeared
to be a small school of young herring, but on hauling the nets at 5:30
the next morning they were to our surprise entirely empty. It is pos-
sible that the school of fish observed was the only one that entered the
cove that night, and the fish may have been too small to mesh in the
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nets. The only reason that cau be assigned for our obtaining no speci-
mens was the exceeding phosphorescence of the water which caused the
entire net, even to the foot line, to glow as with a bright flame, thus
bringing it out into bold relief, and each time that the float rose and fell
-with the waves brilliant sparks would be emitted over a considerable
distance. Phosphorescence always tends to warn fish against meshing
‘in the gill nets at night, but in night seining, especially with mackerel,
it is often of great assistance to the fishermen in locating the schools.
From Smuggler's Cove the ship proceeded to Tanner Bank. The
shallow part of the bank was reached early in the day, and dredging and
hand line fishing were begun. The results were practically the same as
on Cortez Bank, the species of fish beingidentical in the two localities,
and not differing materially in their relative abundance. Fair fishing
was obtained af hydrographic station 1679, 28 fathoms, rocky bottom,
the catch consisting of 9 red-rock cod, 6 whitefish, 2 yellow-baf]s and
one fat-head. Several other successful fishing trials were made during
the day. : :
Early on the morning of the 25th the steamer anchored under the
southeast end of San Clemente Island, and two parties were landed for
the purpose of seining and shore collecting. One party, cousisting of
Professor Gilbert, six seamen, and the writer, landed on a long smooth
gand beach, about 2 miles from the ship’s anchorage. It was an ex-
cellent place for working the net, without a single rock in sight for a
distance of at least » mile and a half, but the surf running somewhat
heavily caused us a little trouble. Repeated hauls were made with the
seine, and it is safe to say that we probably obtained representatives of
nearly all the species of fish that were congregated along the Dbeach at
that time. In nearly every haul there were large numbers of the
viviparous perch (Holconotus argenteus), together with a few ‘¢ swelts.”
After the seining had beeu finished, the party made a brief examina-
. tion of theisland, securing, however, ounly two lizards as a result of the
natural-history collecting.
Fisheries about San Diego.—On the morning of January 26 investi-
- gations were begun in the vicinity of Los Coronadus Islands. The first
trial for fish was made with hand lines at hydrographic station 1706,
latitude 320 25/ N., longitude 117° 18’ W., 51 fathoms, 5 red rock-cod and
1fat-head being taken. The next fishing was done at dredging station
2931, 34 fathoms, latitude 32° 25’ 30"’ N,, longitude 117016/ 45" W., and
was u failure. These stations were between the North and South Cor-
onados. A small Italian fishing boat was anchored close by where the
‘last trial was made. She wason a favorite spot, but had met with poor
success, the catch for the previous 24 hours having amounted to only
about 50 pounds of red rock-cod, whitefish, and fat-heads. During the
summer months these species are sometimes very abundaat.
Such fish as are taken in the vicinity of Los Coronados and San
Diego bring from 3 to 43 cents per pound. Very few are salted by
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the Italian fishermen, the salt-fish trade being monopolized by the Chi-
pese. The Italians fish with both hand lines and line trawls, but chiefly
witli<he former on account of their cheapness. Tramuel nets are fre-
quently used among the rocks close inshore, and fish that will not
readily take the hook are often caught with them. A trammel net 30
fathoms long and 23 fathoms or 40 meshes deep costs $25. A trawl of
500 hooks, completeiy rigged, and including the basket in which it is
coiled, is valued at 85. Baskets are used on this coast for the storage
of the trawls in preference to the tubs of the Atlantic coast.

The trawl hooks used by these fishermen are the same as those em-
ployed by the French fishermen on the Grand Bank and by the fisher-
men ou the coast of Spain, The gob-stick is unknown, and when the
fish swallows the hook, or is otherwise hard caught, a quick jerk of the
ganging causes the hook to straighten out and it is then readily ex-
tracted. All such hooks have to be bent again to the proper shape
before they can be used, but this is readily done during the baiting of
the trawl by ineans of a knife, or of two small nails driven into a board
about balf an inch apart. By the latter method the point of the hook
ia placed agaiust one of the nails and the bow over the other, when the
bending is easily accomplished. A. devieo of this kind is kept ready:
for use at all times, and the fishermen claim that it takes much less time
to bend a hook than to replace it with a new one.

The best fishing about the islands is found between the Northern and
Southern Coronados in 25 fathoms. Close to the southern side of the
northern island the water is deeper, having an average depth of 45
fathoms. In this latter place red rock-cod are the principal fish taken.
About 5 miles south of the southern island is a small shoal ground some-
times resorted to by San Diego fishermen. These two ¢ spots” are the
only offshore fishing grounds known in the immediate vicinity of San
Diego.

The Italian fishing boat previously referred to was a primitive affair
about 18 feet long, 7 feet wide, and 2 feet deep, with a flat bottom.
The greatest breadth was at the stern. The sleeping and eating quar-
ters were very wretched, consisting ot the bottom of the boat, among
nets, trawls, hand lines, buoy lines, old anchors, rusty iron kettles, and
other implements. An iron kettle was used as a stove, somewhat after
the manner of the French Canadian fishermen of the Gulf of St. Law-
rence. The hand lines employed were as rudely constructed as some of
those made by the Alaskan Indians. Many sizes of lines were noticed
with pieces of lead attached. Eachlineis generally provided with from
3 to 5 hooks, fastened to short snoods arranged one above the other
about 18 inches apart. This style of gear is found about Kadiak,
Alaska. Demijohns of various sizes, tied to the buoy lines by thbeir
handles, serve in place of keg buoys. The reasoun for using the former,
a8 well as many other inconvenicnt devices, is their greater cheapness.

Mackerel.—While in San Diego several fishermen were consulted who
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Were more or less acquainted with the habits of the species of mackerel
be]onging to that part of the coast. According to their statements
these fish strike the coast in the vicinity of San Diego in April and May,
on their way north. They are invariably poor at that season, and, in
fzu:t, during most if not all of the year, a.lthgugh some claim to have
Seen a few fat mackerel in October. Their migratory habits are similar
to those of the Atlantic mackerel. The fishermen assert that they have
Seldomn seen them schooling at the surface, notwithstanding the many
reports of steamers and other vessels respecting large schools of mack-
erel along the coast. It is probable that many of the schools of fish so
reported are not mackerel, but herring, the appearance of these two
8pecics, when at a distance, being readily confounded by those who are
not familiar with them.

It is very doubtful'if mackerel approach this coast in sufficient num-
bers to warrant the fitting out of vessels for their capture, after the
manner followed on the New England coast. Many persons have
thought that it would be a paying investment to do so, in order to cowm-
Pete with the New England fishermen for the Pacific coast markets,
Supplying both the salt and fresh fish. Any such venture would be
Precarious, however, until the habits and abundance of the species have
been positively determined, and certainly not more than two vessels
should be fitted out in the beginning. All the evidenée goes to prove,
Inoreover, that the Pacific mackerel ( Scomber colias) is greatly inferior
in quality to its Atlantic relative ( Scomber scombrys), and those eaten
on the Albatross were pronounced insipid.

The fishermen of San Diego, Santa Barbara, and San Pedro resort
alinost wholly to troiling for the capture of mackerel. The practice of
beaving to and raising them with troll bait seems to be unknown in this
region, A few are caught in gill nets, but large quantities are never
taken ut a time by cither method. The greater part of the catch is sold
in San Irancisco.

Barracuda and Bonito—During the summer barracuda are abundant
about San Diego and along the coast toward Santa Barbara, but after
September they become scarce, although scattering individuals are
taken the year round. Ten or 12 schooners and sloops, of from 10 to
28 tons each, belonging to San Diego, follow down the coast of Lower
California a distance of about 170 miles in search of both barracuda and
bonito. The latter species is also sometimes called Spauish mackerel,
They are caught by trolling, and, after being split down the back like
mackerel, are salted in bulk in the hold of the vessel, the same as cod-
fish, ’L‘he cateh is chiefly landed in San Diego, where the fish are dried
on flakes and then shipped to the Sandwich Islands and China by way
of San Francisco.

San Pedro region.—The third trip out from San Diego began on the
orning of February 4, and fishing with hand lines was commenced the
next afternoon in San Pedro Channel. The first trial was made at
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dredging station 2939, 27 fathoms, latitude 33° 36/ N., longitude 118°
09’ 30" W.; the second in 26 fathoms, Fermin Point bearing N'W. by
W. (magnetic) and the south end of Catalina Island 8. § W. (magnetic).
In both of these localities the bottom consisted of sand and broken
shells, and consequently no fish were taken on either trial.

A short distance from the latter position a few small boats were no-
ticed, some at anchor, the others under easy sail. They were employed
in fishing on South Bank, which extends SE. by E. (magnetic) from
Fermin Light. This bank is 34 miles wide and covers an area of about
30 square miles ;' the good fishing-spots are confined to a much smaller
area, however, being generally in depths of 20 to 28 fathoms. About
25 small fishing boats are engaged in fishing on this Dank the year
round. ‘Flounders, red rock-cod (called groupers loeally), herring, bo-
nito, mackerel, and smelt are caught in their proper seasons. Red rock-
cod are taken during the entire year and are in greatest demand.
Herring, mackerel, and smelt are caught in gill nets and drag seines,
and frequeunt chiefly the shoaler water close to the shore. Mackerel
are often trolled for as in the San Diego region.

Los Angeles is the principal market for all fish taken on this bank, a
uniform price of 5 cents per pound being paid for all the species except
mackerel. The price of the latter fluctuates according to the supply
and demand ; 200 pounds of fish is considered a fair day’s work with
hand lines.

-The fishing for red rock-cod is carried on in a manner not unlike that
for grouper in the Gulf of Mexico. When the ground is reached, the
boat is Juffed up into the wind and a sounding made with a baited
hook attached to the lead. If no fish are found on two trials, the boat
is again given headway, and a new bertb. taken a short distance from
the first one. This operation is repeated until a place is found where
the fish are abundant, when the jib is hauled down, the main boom
guyed out, and the boat allowed to drift a short distance. If the fish
continue to bite, the anchor is lowered. The fish feed upon small spots
and ridges covered with kelp, and, as they can nof e tolled away from
their feeding ground, an anchorage has to be made as nearly as possi-
ble over these localities ; otherwise very poor results may be éxpected.
Fishing is actively continued until the place is exhausted, when a pew
berth must be sounded out. Frequently one or two boats will have ex-
cellent fishing while a dozen or more may meet with no success. These
fish appear to move about from place to place, and the good fishing
grounds of one day may be entirely deserted the next.

Most of the boats belonging to San Pedro that fish on South Bank
and vicinity are sloop-rigged and kecled. They average 20 feet long
and 64 to 7 feet wide. Their accommodations are as good as could
be expected on boats of their size, and are far better than on similar
boats farther south. Herring and salt-water crayfish or rock-lobster
(Panulirus) are used for bait. '
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The fishermen of San Pedro and adjacent places are mostly Scandin-
ftvians, Portuguese, and Italians, with the Scandinavians in the major-
ity. Many of the Italians fish about San Clemente and Santa Catalina
Islands, while those of other nationalities pay little attention to those
islands, resorting chiefly to South Bank. The Italians have a few fish-
houses and a flake-yard on Santa Catalina, where they dry fish in sum-
mer. Noattemptis made to split and dry fish in the winter, and during
that season the fishermen remain mostly vn the inshore grounds. A
favorite spot for summer fishing lies 14 miles from the eastern end of
Santa Catalina Island. Large quantities of red rock-cod are taken there,
and also whitetish {Caulolatilus princeps) aund fat-heads (Trochocopus
Dbulcler) at certain seasons.

Hand-lines only are used for bottom fishing in this region. Trawl
lines would be of little service on the rocky. patches, as the fishing areas
are of small extent and mach of the trawl would be spread out over
barreu ground. The gear is rigged in the same manner as that of the
haud-line fishermen of San Diego.

The San Pedro fishermen state that bonito strike this part of the
coast the first of March and mackerel a month later. The method of
catching them here, as previously explained, is by meauns of troll lines
and gill nets. The fishermen also affirtn that they have never seen
mackerel schooling in the vicinity of South Bauk, although herring and
sea bass frequently school in large bodies. This is, however, the region
from which most of the schools of mackerel have been reported Ly
passing vessels. These reports are pnot unnatural in view of the fact
that even an experienced eye is often deceived in attempting to distin-
guish between schools of mackerel and herring, and it is sometimes im-
possible to determine the species until specimens have actually been
taken in the nets. Both mackerel and herring vary somewhat in their
movements at different times. In the majority of cases, mackerel, when
frightened, will ¢ rush,” as it is called, splashing the water with their
tails in their haste to get away, but frequently they sink quietly below
the surface. Herriug, when schooling, on the contrary, often make a
noise like falling rain upon the surface, which gives the fishermen a clew
to the species, but this habit is far from universal. These deceptive
appe;],rauces’ 1nis]ea,ding at tlmes even to old ﬁshermeu, make it diffi-
cult to distinguish the composition of a school of fish from the deck of
a rapidly passing vessel, and, until more authentic information is ob-
tained, little credence can be giveu to the numerous reports concerning
the abundance of mackerel off the southern part of California.

Santa Barbara Islands and Channel.—After leaving South Bank the
ship was headed for Santa Barbara, where she arrived on the morning
of February 6. At this place we took on board Mr. A. Larco, an ex-
perienced fisherman, as a guide to the region, and iml}letliately pro-
ceeded to Santa Cruz Island. A short time was spent in trying to locate
a shallow spot of fishing ground oft the eastern end of the island near
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San Pedro Point, but without suceess, probably on account of its small
extent. Soon afterwards I accompanied Mr. Larco in the dingey for
the purpose of testing the various grounds about Anacapa Passage and
vicinity. Orayfish and fresh sardines were taken as bait. We com-
menced fishing in 30 fathoms, the SE. end of Anacapa Island bearing
E. by N. 3 N, San Pedro Point NW. § W. After remaining there about
15 minutes we shifted to the south and west into 27 fathoms, the above-
mentioned points bearing K. by N. § N.and NW. § W, respectively. In
these two drifts of short duration, 20 red rock-cod and fatheads were
captured. .

Two other trials were subsequently made on the following bearings:
In 28 fathoms, San Pedro Point, NW. by W. 1 W .; south and eastern
end of"Anacapa Island, E. by N. In 27 fathoms, the former point bear-
ing"NW.,, the latter ENE. The result of these trials was as follows:
Twenty-two whitefish (Caulolatilus princeps), 4 fat-heads (T'rochocopus
pulcher), 26 red rock-cod, 8 black rockfish (Sebastodes mystinus), A
short distance to the eastward of Anacapa Passage the bottom is sandy
and comparatively barren.

Early in the evening an anchorage was made by the-ship in Smug-
gler’s Cove, where a large-mesh gill net was set for 2 hours amoriig the
rocks and kelp close by the shore. This was done about dark, a little
too late to expect a large catch, such species as are generally taken in
a gill net usually meshing just before dark or before sunrise. Ounly one
crayfish was secured. The next morning the net was set in the same
place and at the time several sea lions were observed upon the rocks,
apparently watching our movements. The net was hauled after break-
fast and contained 90 fish, of which the greater number were vivi-
parous perch. The sea lions had been there before us, however, as was
made manifest by the number of large holes in the net caused by their
efforts to steal the fish. Sea lions are still found scattered about the
Sapta Barbara Islands, where they greatly aunoy the fishermen, not
only by devouring the fish taken but also by injuring and often entirely
destroying their nets.

The remainder of the morning was spent in seining along the sandy
beach of Smuggler’s Cove, an excellent locality for, that purpose, as there
are 1o sharp rocks or other obstacles in the way, Notwithstanding its
advantages, however, only a few perch, sharks, etc., were collected.

During the afternoon several hauls of the beam trawl were made off
the southern side of Santa Cruz Island, one of which yielded several
black-cod from a depth of 264 fathoms. These specimens were found
to be nearly equal in flavor to those taken in more northern waters, and
they were far superior to any fish which now find their way to the mar-
kets of Santa Barbara and Los Angeles. As the black-cod is an active
fish, the capture of several in the slow-moving beam trawl would seem -
to indicate their abundance in this. region in suitable depths, but fur-
ther observations are necessary to prove the fact. This could probably
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be done by making several trials with trawl lines. Many specimens of

a 8pecies of flatfish (Glyptocephalus zachirus), sometimes called ¢ sole,”
were collected with the black-cod. It is an excellent food-fish and
would bring a high price in the southern m:u-ket-é; bat, as it could only

be taken in paying quantities by means of the beam trawl or some simi-

lar appliance, it will probably not become an article of trade for some
ime,

Anchoring over night in Becher’s Bay, Santa Rosa Island, dredging
was begun early in the morning of February 8. At station 2953, lati-
tude 330 47/ N., longitude 1190 58’ 15’ W., depth 82 fathoms, the dingey
was lowered #r the purpose of testivg the bottom with hand lives. A
short distance from the above station the bottom suddenly dropped off
into 100 fathoms and a fair trial failed to give us any results, We
shifted our berth several times in the direction of the shore, gradually
shoaling the water to 60 fathoms, in which depth we obtained two red
rock.cod. The position where we left the ship was about 10 miles from
Santa Rosa Island. In changing herths we probably worked a mile
in towards shore., Adding this to the distance steamed by the shipin
going over this ground and we have a rocky ledge about 5 miles long
and with a depth of 65 to 90 fathomws developed during the morning, on
which red rock-cod, whitefish and fat-heads will probably be abundant
at certain seasons. The cxtent of the ledge, however, may be much
greater. The results of dredging jndicate a rich bottom.

Late in the afternoon an anchorage was made on the south side of San
Miguel Island, and just before gsundown Captain Tanner and Mr. Larco
rowed close inshore among the kelp aud rocks, where, in a very short
time, they caught 28 specimens of red rock-cod, whitefish, and rock
bass, Nothing was taken over the ship’sside, although repeated trials
were made, the fish appearing to hover near the shore. During the
summer crayfish,(Panulirus) are numerous about the shores of San.
Miguel, where they are taken both for bait and for the market.

The next morning, getting under way ab daylight, we steamed for
Richardson Rock, which lics off the western end of San Miguel Island.
A dense fog came rolling in from geaward, threatening to interfere with
wotk; Lt it soon cleared away and we began a line of fishing stations
from the rock to the northern side of the island by way of Wilson Rock.
The first fishing was done in 44 fathoms, Richardson Rock bearing WSW,
1 W. (magnetic), distant 1} miles. Ten red rock-cod and 1.0 yellow-tails
were caught in a fow minutes’ time. The nekt berth was in 41 fathomwms,
Wilson Rock bearing B. by S. (magnetic) 2.3 miles distant,only one small
flounder being taken during & 10-minnte trial. The last trial made
between Kichardson aud Wilson Rocks was in 36 fathoms, the latter
rock bearing ESE. (imagnetic), distant 1.6 miles; 4 red rock-cod and 3
rock bass were captured.

From the above station the ship ran B. 3 S. 1.2 miles, and hove to in
42 fathoms, Wilson Rock bearing S. by E. 1 E. and close to. Fifteen
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lines were soon over the ship’s side and fishing began. Mr, Larco and
the writer went out in the dingey to try for fish around the rock., Seven
or eight trials were made in depths varying from 25 to 35 fathoms, but
we did not meet with as good success as was expected by Mr. Larco.
He had frequently anchored over the same ground where we were fishing
and had loaded his boat in a few hours, but this was late in the season.
Many trials were also made to the southward of the rock, where large
numbers of whitefish generally feed in summer, and still our efforts were
only poorly rewarded, The total catch was 4 red rock-cod, 3 whitefish,
1 cultus-cod, 1 sculpin, 1 rock bass, 1 scorpion, and 1 black rock-cod. On
returning to the ship we found the deck covered with fish. It had
drifted but a few minutes when they were encountered in vreat abun-
dance, every line hooking at onee, and those who participated had keen
enjoyment for 2 hours. Fishing began in 34 fathoms and wascontinued
into 23 fathoms. The total numnberof fish taken was 555 : 481 yellow-tail
rockfish (Sebastodes flavidus), 49 red rock-cod, 1 cultus-cod, and other
species.

Yellow-tail fishing very much resembles pollock fishing on the New
England coast. The former species will invariably follow the lines to
the surface, and frequently bites at the hook just before reaching the
ship’s side. Another peculiarity in which these fish resemble the pol-
lock is that as soon as they begin to bite they swim up in the water,
and more can be canght on short lines than on the bottom. After a
few have been taken they will rise to within a few fathoms of the sur-
face and dart in schools at the lines. They then immediately disappear,
soon to repeat the same performance.

Dredging was carried on during the afternoon and several black-cod
were taken in the beam trawl. In the evening the ship anchored off
‘Santa Barbara.

February 11 was occupied in developing a small fishing bank which
extends in an ESE. } E. (nagnetic) direction from Santa Barbara Light.
The WNW. end of this bank is about 5 miles from the light-house. 1ts
length is between 24 and 3 miles and its width about 14 miles. The
depth ranges from 26 to 29 fathoms, and the bottom is chiefly sandy,
with many rocky patches. This inshore bank was at one time a favor-
ite fishing ground for the few fishermen of' Santa Barbara. Iish were
abundant and there was always a certainty of obtaining full fares ; but,
like most small banks upgn which fishing is constantly prosecuted, it
finally ceased to satisfy the demands, and for the past 7 or 8 years little,
or no attention has been paid to it. Since then the fishermen have
resorted to the Santa Barbara Islands, which will, in all probability,
meet their peeds for many years. There is another small bank off
Sauta Barbara, the center of which lies about 3 miles E. 3 N. (magnetic)
from the light. It is about a mile in length, NE. and SW., by one- half
milein width. Theleast depth upon it is12 and the greatest 20 fathoms.
‘It is covered with sandy and rocky spots, supporting a “ live bottom. »
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On the morning of February 12 many hauls were made with the beam
trawl in Anacapa Passage and off the southern end of Anacapa Island.
A haul 11 miles south of the island in 603 fathoms (station 2980) was
one of the richest made in this region. Two trials were also made for
bqttom fish on the southern side of Apacapa. The first was in 52
fathoms, 14 miles south of -Arch rock ; the second was in 36 fathowms,
1 mile uorth of the same rock. Six redrock-cod were captured. A
strong breeze was blowing at the time, which caused tbe ship to drift’
rapidly, and consequently a large catch could not be expected, but a
sufficient number were secured to demonstratethe presence of fish in
this position, and they miglt have been taken in abundance under more
favorable circuinstances. Mr. Larco states, however, that, while they
are nuinerous one day, the next day, and perhaps for a week following,
not a bite may be obtained. These sudden changes may be due to the
smaller fish on which they feed moving from spot to spot.

During the night the Albatross lay to off San Nicolas Island, and the
next morning fishing was begun with hand lines. Two trials were made
before good grounds were discovered. The third trial gave Dletter
Pesufts', as 17 red rock-cod, 3 whitefish, 2 yellow-tails, 1 fat-head, 1 cultus-
cod, and 4 jacks (Sebastodes paucispinis) were landed in 10 minutes. This
8pot was 2 miles WSW, from San Nicolas Island; depth, 21 fathoms.
We soon drifted, however, into depths where no fish could be obtained.
Returning to the first position in 22} fathoms, the biting began at once,
and we secured 4 red rock-cod, 1 yellOW-taﬂ, 1 white fish, 3 fat-heads, and
1 cultus-cod.

An anchorage was made in the afternpon on the northern and eastern
side of Santa Barbara Island, where the naturalists were landed. A crab
net, baited with fresh whitefish, was put over the side, but vothing
was captured in it. The hand lines did better, although during the first .
hour no bites were felt. Towards evening, however, a school of red rock-
cod and whitefish passed under tho ship, and between 40 and 50 of them
were caught. The longer we fished the more plentifql they seemed to
become. The dingey, with Captain Tauner and the writer, was rowed to
a point about half a mile tothe westward of & reef of sharp rocks which
makes off from the shore, where we fished for about an hour, making
several changes in our position during that time. The catch consisted
of 3 red rock-cod and 1 fat-lead. One large flounder (Paralichthys cali-
Jornicus), of the kind called halibut Ly the fishermen of San Diego, was
hauled to the sdrface of the water, but owing to its being ¢ lip-hooked ”
it managed to free itself, greatly to our disappointment.

The following morning, after running 2 line of soundings to Santa
Catalina Islands, the ship was headed for San Diego, where we arrived
at 6:20 p. m.

General remarks on the fish and fisheries about the Santa Barbara
Islands and Chantnel.—Mackerel strike in at the Santa Barbara Islands
and Chanuel about the first of March and remain until October. Mr.
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Larco has never seen any fat mackerel on the coast and doubts if they
ever become fat. They sometimes school in swmall ¢ pods” during the
summer mnonths in Santa Barbara Channel, but he has never seen them
school in-the vicinity of San Pedro or farther south. They are caught
by trolling and in gill nets, but chiefly by the former method.

The berring accompany the mackerel, but remain much longer in this
region. Strong westerly winds drive them offshore, where they remain
until the wind changes. They are taken in gill nets and drag scines.

Sardines (Clupea sagax)are found here the yearround in counsid: rable
numbers, and are captured in gill nets and drag seines, chiefly for bait.
They are affected by westerly winds in the same manner as the herring.

Bottom fish bite best in the morning and on slack tide. I'at-heads,
yellow-tails, red rock-cod, black rockfish, and whitefish are similar in
their habits to the shore cod and pollock of the Atlanti¢ coast.

Rock-lobsters or crayfish, sardines, and herring make the best bait,
although whitefish and pereh are very good. Squid are sometimes
caught in great numbers in nets and drag seines, but, strange to say,
it is stated that the fish will not bite at them, and they are not conszd

_ered worth the trouble of attaching them to the hooks.

Sea bass, of which no specimens were taken by the Albatross, are
said by Mr. Larco to be first seen sometime in March. After remaining
upon the coast about two months they suddenly leave, reappearing in
July and August. They have been known to strike the coast three
times daring a season, but as.a rule they appear only twice. The cus-
tomary method of fishing for them is with gill nets. The net is 40
fathoms long and 3 fathoms deep, with a 6-inch mesh. A southcast wind
causes them to seek deeper water, and very few are taken at such times.

Sharks and dogfish give the fishermén much trouble in the summer,
when they are very abundant, playing sad havoc with the nets and all
other kinds of fishing appliances. There are many excellent places
on the Santa Barbara Islands where try works could be built at slight
expense in localities where these species unght be captured in large
numbers within half a mile of the shore. .

During January, February, and March only hand-line fishing is re-
sorted to. Through the four succeeding months no attempt is made
to catch any fish bat barracuda and mackerel. During the last months
of summer but little attention is given to fishing of any kind, there
being little denvand for this kind of food. The poor demand for fish at’
that season arises from the fact that the fishermen have not the means
of preserving and markéting their catch in suitable condition. The
price of ice is so high that its use would increase the cost of fish beyond
the means of the majority of the people. Most of the fish are now sold
at from 10 to 15 cents per pound in the Santa Barbara market, but 18
cents is sometimes paid for fat-heads, whitefish, red rock-cod, and
yellow-tails. '

Nearly every spot about the Santa Barbara Islands where rocky
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‘bottom is found may bé considered a fishing ground. Red rock-cod

" and fat-heads are found from close to the rocks out into depths of 90
fathoms, but they are most abundant where the water is from 15 to 25
fathoms deep. Some places are much more favorably regarded than
others. Anacapa Passage is one of the best grounds, and’ can gener-
ally be relied on throughout the entire year. In the vicinity of Richard-
son Rock is another good ground, and Wilson Rock is considered tho
most prolific spot about the islands during the first tiree months of the
Year. Between these rocks and the northern end of San Miguel Island
Ted rock-cod, fat-heads, and whitefish oceur in considerable numbers in
the summer, but during winter these species are more abundant about
the rocky patches off the shores of Santa Rosa, Santa Cruz,and Anacapa.
The best ground for yellow-tails is in close proximity to Wilson Rock.

The best season for fishing is during the winter months, when the
Wwinds are variableand gentle. Insummer the northwest trades sweep
down the coast, often with great velocity. At such times the fishermen
Tesort to the northern end of the group, thereby receiving the benefit of
a fair wind to Santa Barbara when a full load has been secured. ’

Rainy weather affects the movements of both surface and bottom fish.
Mr. Larco states that he seldom finds anything in his nets during a
rainy spell, and long experience has tanght him to resort to some other
method of fishing during such times.

The salt-water crayfish (Panulirus interruptus) is caught in trammel
Nets and in small net traps. The latter are very much like the traps
used by the boat fishermen along the shores of Long Island Sound and
Massachusetts Bay for catching cunners. They are somewhat smaller,
howe\'er, and have two iron hoops instead of one, to which the net is
fastened. One is at the top and measures about 2 feet in diameter;
Wwhile the second, at the bottom, is only 10 inches across. They are
DPlaced 24 feet apart, that being the length of the trap. A wire cage
about the size of a saucer is attached at the bottom aud serves to hold
the bait. The bridle, to which the line for lowering and hauling the trap
is fagtened, consists of four lines tied to the upper hoop. These lines are
rove through a small picce of wood which acts asa tioat to prevent their
Settlingdown over the cage and covering the bait. Wlu:‘sn resting on the
bottom the top hoop falls in such a manner as to fully disclose the bait.

Mr. Larco’s boats are all carvel-built aud with keels; they are open
and have a wash rail, small deck forward, and lateen rig. They are
about 25 feet long, 7 feot wide, have a straight stom and sharp stern,
with the rudder hung outside. The accommodations for sleeping and
cooking, as in all other boats of this class, are very poor. The fish are
thrown into the bottom of the boat as soon as caught, and covered
With sea-weed to protect them from the sun.

H. Mis. 274—-30
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THE REVILLA GIGEDO ISLANDS, LOWER CALIFORNIA, AND THE GULF
OF CALIFORNIA.

San Diego to the Revilla Gigedo Islands.—Having made the necessary
prepa—rations,’ the ship left San Diego, February 26, for a cruise to the
southward, including a visit to the Gulf of California. Soundings were
carried to Guadeloupe Island, where we lay to during the night of the
27th. The following morning, while a party landed on the island,
Professor Gilbert and the writer went in a small boat to look for fishes
near the shore. We were well provided with lines and bait, and also
had five torpedoes with a Farmer electric machine for exploding them.
The torpedoes were used in depths of 4 to 64 fathoms close by the shore,
where the bottom was plainly visible, but we did not succeed in killing
any fishes by this means, and only a few specimens were seen among
the rocks. Hand lines were tried with poor success. Several ¢ Gara-
baldi” (Pomacentrus rubicundus) were observed -swimming gracefully
about, their red color contrasting strongly with the black bottom. A
small school of smelts was tolled around, and two were caught, the sole
result of our day’s work. Hand lines were also used from the ship,
while dredging in depths of 19 to 26 fathoms, but without success.

Alijos Rocks, in latitude 24° 58’ N., longitude 115° 52/ 36/ W.,were
reached on the morning of March 2, They consist of three large rocks
cropping out from the sea, and at a distance appear like three square-
rigged ships sailing before the wind. A short trial with hand lines in
34 fathoms on the northeast side of the rocks and close to them gave
no results. A few startish were brought up by the tangles, but the
beam-trawl unet was badly torn on the rough bottom. Sea-elephants
have been reported from time to time about the Alijos Rocks, but none
were seen by the Albatross, and it seems impossible for them to exist
there, as the sides of the rocks are nearly perpendicular from base to
summit and between the rocks is a solid wall of breakers even with a
comparatively smooth sea. The reports were undoubtedly erroneous.

The following morning at 10 o’clock Clarion Island was sighted.
Several soundings were made during the day, and at 4 p. m. the ship
anchored in Sulphur Bay in 10 fathoms of water. Just before dark a
menhaden net was set in 4 fathoms a short distance from the shore.
A number of sharks were observed swimming about, and it was thought
best not to allow the net to remain out too long for fear of its being
torn to picces. Wae therefore started out to haul it at 9:30 p. m. The
water was phosphorescent, and on arriving at the spot we were met by
nanmerous sharks patrolling up and down each gide of the net., The
latter was empty, buv there were unmistakable indications that some
fish had meshed in it, as the net contained several !arge holes near the
middle, evidently made by sharks in seizing their prey.

Early the next morning I accompanied Professor Gilbert in one of the
small boats to do some fishing in shallow water. We anchored in
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about 3 fathoms a short distance off a high volcanic promontory on the
eastern side of the bay. The water was perfectly clear and presented
& beautiful sight. Volcanic rocks and corals composed the bottom,
which was cut with winding caverns running in all directions and shel-
tering many fishes of brilliant colors. No soouner was a line thrown
into the water than hundreds of fishes would dart toward the bait.
Only a few of the species would take the hook, and great care had to
be exercised in pulling them up to prevent their escaping with both
hook and sinker. They were very active, and several times sncceeded
in parting the lines. We had been fishing only a short time when many-
sharks appeared about us and did much damage to our gear. Returning
to the ship we found the crew had taken several hundred fish, including
a number of large sharks; Captain Tanner, who had been fishing in a
Small boat in another part of the bay, was also very successful. After
lunch the fishing was continued and many additional species captured.
On the morning of the 4th a landing was made on the beach and,
although the shore was very rough from coral growth, several successful
hauls were made with the small seine. Two large specimens of eels
were collected in the tide pools, and the seine was also used in a fresh.
water lagoon, a short distance back from the beach. There are two of
these lagoons on the island, which appear to serve as watering-places
for the birds of the region. After returning to the ship late in the
afternoon, she steamed around the western end of the island and along
the northern shore to ascertain if there were any sea lions or sea ele-
Phants about, but none wore observed. A course was then laid for
Socorro Island, which was reachod at midihight the next day, and the
following morning an auchorage was made in Braithwaite Bay on its
southern side. Fishing and other collecting were carried on unremit-
tingly throughout the day. The same fishes were found as at Olarion
Island and several additional species were collected ; their surround-
ings were also the same, and through the clear water we could plainly
8ee their bright and many-colored jridescent forms, combining to pro-
duce a brilliant scene such as can be observed only within the tropics.
Aunchoring near the rocks, we made use of a water glass in connection
with our hand-line fishing. A few species would not take the hook and
the bait was frequently stolen by other forms. While thfa mouths of
many kinds were so small that they could be caught upon 2 small hook
only, g large wire hook would have been required to Lold thewm, and
but few of these were brought to the surface. The next morning a
crab net was included in our outfit and by its use we managed to en-
trap many of the coveted species. Sharks were exceed‘iugly abandant
and troublesome, aud the utmost-care had to be exercised to prevent
their carrying away our gear. 3 »
Each evening the electric light was used at the surface, tolling mamy
fishes around the ship. About two-thirds of a barrel of small fry were
captured, and also 8 chub mackerel. I split anll gibbed a few of the
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latter, and found their ovaries about as tar advapced as are those of
the common Atlantic mackerel in the latter part of March and the fivst
of April. Sixty species of fish were secured at Socorro and Clarion
Islands, and of these Professor Gilbert considered that about one-fifith
were edible. Those eaten upon the Albatross were pronounced superior

" to any taken off the Santa Barbara Island and on Cortez Bank. The
region is too far distant for California fishermen, however, although it
might hold out inducements to the Mexican, but the grounds are small
and only a few vessels counld fish at a time. Whales were abundant
around both islands, and a few porpoises were seen.

March 10 we reached San Benedicto Island and two collecting parties
were sent off from the ship. Fishing was practically a failure, however,
owing to the abundauece of sharks and horse-mackerel, and nothing new
was obtained. This island, like the other two of the group, is of vol-
canie origin. Close to our anchorage was an extinct volcano, of which
half of the crater had been broken away, leaving the interior exposed
to view. The top of San Benedicto is covered with high, coarse grass, -
but no cactus was found on the part examined. Sea birds and whales
were AumMerous. .

San Benedicto to La Paz.—~The ship left San Benedicto on the after-
noon of the 10th, and on the morning of the 12th she arrived at Pichi-
linque Bay, where a supply of coal was to be obtained. We fished with
hand lines, seines, and gill nets in the different parts of the bay, but
without much success. A menhaden gill -net, set close to the ship’s
anchorage in the evening and hauled in the morning, was badly torn by
sharks. But little fishing is darried on at La Paz. There are three or
four Italians who occasionally visit the islands in the bay for that pur-
pose, and bring a few fish to market. Their trips are made with no
regularity, but only when they have need of a little money. They use
duagout canoes, and the fish that are not disposed of fresh are split and
salted, and afterwards exposed for sale in a very uninviting condition.
The markets are very simply arranged. A common table set on the
gide of the street and covered with half a dozen dirty and bad-smelling
fish compose the fish dealer’s stock in trade. All the fish, both large
and small, are split down the back, and the heads are left on. In the
case of the salted ones the flesh is gashed crosswise in order that it
may absorb the salt quickly, which is essential to its preservation.
Several years ago a French fisherman supplied the town with fish, but
he bas since gone to Guaymas.

La Paz to Conception Bay and Guaymas.—Having finished coaling
ship, we left La Paz on the morning of March 16 and proceeded north-
ward on the peninsular side of the Gulf of California. Before anchor-
ing for the night off the western side of San Josef Island four hauls
were made with the seine on the adjacent shores and a few fish were
captured. Pearl oysters and other interesting shells wers dredged by
the steamer close by. The next nrio_ruing the seine was hauled several
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times in a salt-water lagoon on the western side of the island, securing,
about a barrel of anchovies and seme other species. A large fish was
also attractqd by the fish thrown back in the water, but it evaded all
attempts at capture. About 25 miles south of Carmen Island we
sighted a school of fish which had the appearance of mackerel, but
they were too far distant to determine their character. A little after
dark we anchored off the southern side of Carmen Island. The electric
light was displayed at the surface and light fishing lines were thrown
over. A number of chub mackerel and other species were caught by
this means, the largest of the mackerel measuring 133 inches in length.
The nost of them were split and gibbed, and it was discovered that
Rearly all were males. The milt was about as far developed as in the
Specimens taken at Socorro Island. The spawning season probably
occurs sometime during the latter part of the spring or the first part of
Summer. A portion of the following day was occupied in hauling the
8eine on a beautiful beach in Salinas Bay where we wore at anchor, and
many kinds of fish were taken. Hand-line fishing proved a failure.

Our next stopping-place was Conception Bay where hand-line fishing
and seining were carried on during the morning. Ouly two sharks
Were captured with the hand lines, but several interesting species were
collected with the seine on a coral and shelly beach at the northern
8ide and near the entrance of the bay. In the afternoon we anchored
off the mouth of Mulege River, and two seining parties were kept at
work on the shore during the remainder of the day. Mullet and red
Snappers were taken in considerable numbers. Three miles up the
Tiver there is a mining town with about 4,000 inhabitants. Two small
Schooners and a sloop were anchored at the mouth of the river. They
nake regular trips to La Pazand Guaymas. The largest schooner was
of 33 tons register; she was built in San Francisco at a cost of $4,500.
She was of fair model and neatly rigged, being the best fitted and
rigged schooner I had yet seen ol the Pacific coast, but like most of
the schooners on this coast sho carried no gaff to her mainsail. Her
beam was 18 feat, depth 54 feet, draft 64 feet. I'he other two vessels
were of Mexican build. Mareh 20 we arrived off Guaymas Harbor, and
the next morning steamed up to the city. ' ‘ )

GQuaymas.—The fish market at Guaymas 18 but little superior to that
at La Paz. Tho TFrench fisherman formerly resident at La Paz and
8everal Italians supply the town with fish. Thrc:,e-tburtl.xs of a cent per
Pound was the standing price for all kinds of ush‘ dur.mg our stay at
the place. Shipments are sometimes made to the interior of the Stato
and frequently to the southern part of Avizona. Generally 3 and 4
cents a pound are realized from such shipments. ‘

All fish taken during the winter months are caught with hook and
lille, but in summer seines only are used. Phis change is made to avojd,
the destruction of the gear by sharks. Many sea bass (Cynoscion mac-
donaldi) are obtained with lines; they ave of large size, sometimes reach-
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Jdng 150 pounds. Although tough and thick-skinned, they are split and
cured in the manner of the other species described above. The fishing
boats, of which there are half a dozen in all, do not differ materially in
their rig from those used by the fishermen of San Pedro, California.

Guaymas to the head of the Gulf and return.—Leaving Guaymas on the
morning of March 23, we proceeded up the coast on the east side of the
Gulf, past Tiburon Island and Angel de la Guardia Island, doing some
dredging on the way. In the evening of the 24th we anchored in 13
fathoms off George’s Islaud. The next morning we did some collecting
upon the island and also tried the hand lines from the dingey a short
distance from the rocks. Fish were scarce, and although we shifted
our position several times, only two groupers and two trigger-fish were
caught during an hour’s time. The scarcity of fish was undoubtedly
due to the abundance of sea lions about the island, which set up a
fierce howling as we approached the rocks, scampering from their resting
places and jumping or tumbling into the sea. Later in the afternoon
we anchored in Adair Bay, and the different kinds of collecting were
engaged in. Hand-line fishing proved more successful than seining.
Several large sea bass and another large fish were caught from the ship.
A tartle was also captured with a trolling line while rowing to shore.

A night anchorage was made about 5 miles south of Shoal Point at
9:30 p. m. Hand lines were put gver, and in a few minutes they were
cutting and sheering through the water in a most lively manner. It
was a hard job hauling the fish to the surface and a far more difficult
oue pulling them over thé rail. Finally, however, three large bass
were landed on the deck, weighing 79, 82, and 140 pounds cach. Sea
bass are abundant along the eastern shore of the Gulf and good fares
could be obtained if there were a market for them. Our next fishing
station was at Shoal Point, where two seines were kept in operation on
the saudy beach during the forenoon with good results. One Spanish
mackerel was taken. Returning on board, the ship worked northward,
finally anchoring at the mouth of the Colorado River, Direction Hill
bearing NW. 3 N. At 9 p. m. Professor Gilbertand the writer with two
gseamen set a shad gill net, but only a few sharks were obtained. The
next morning the ship crossed the head of the Gulf, touching at Consag
Rock on the way. The bottom was tested with hand lines in several
places among the rocks, but as in all other localities whero sea lions
oceur the fishing was exceedingly poor. From Consag Rock the beam
trawl was used every 15 miles, but the material was not so rich as on
the eastern side of the Gulf. Fishing was carried on in San Luis Gon-
zales Bay, and ou the afternoon of March 30, we again arrived at
Guaymas.

The following day we proceeded southward, fishing and collecting in
the lagoons and along the beaches as far as the Yaqui River. Oysters
were abundant in several places; they were of excellent quality and
compared tavorably with those of Chesapeake Bay. The Yaqui River
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Indians monopolize the oyster business, supplying the inhabitants of
Guaymas and of the neighboring region. An oyster cannery was
established at Guaymas several years ago, but the enterprise did not
turn out successfully. - On one of the beaches in the vicinity of the
.Yaqui River we obtained mullet, red snapper, alewives, and flounders
1n considerable numbers, and also captured one Spanish mackerel.

We crossed the Gulf April 2, and reached La Paz early the next
morning, The ship then ran down to Pichilinque Bay for the purpose
of coaling. The pearl fishery is the principal industry of La Paz, giv-
ing employ ment to 500 men. About$100,000 worth of pearls are secured
yearly in this vicinity ; the bulk of these are shipped to Germany.
Leaving Pichilinque Bay on the 6th we sailed down the coast and an-
chored at noon the next day off Cape San Lucas, where part of the
afternoon was given to geining and hand-line fishing.

Cape San Lucas to San Francisco—Steaming northward along the
outer coast of the peninsula, we made.our first stop at Magdalena Bay,
anchoring in Man-of-war Cove. Seines were used on all suitable beaches
within 4 or 5 miles of our anchorage, and also near the mouth of the
bay close to Belcher Point. TFood-fishes were plentiful in both locali-
ties, and among the specimens taken were mullet, perch, anchovies,
smelts, and flounders, When off the entrance to the bay, about a mile
northward of Entrada Point, we ran past several schools of fish. A
pelican dived into one of them, whereupon there was the uumistakable
“rush” of mackerel. This was the first school of that species which
had given us positive proof of theiridentity by their movements. These
bodies were working northward, but as it was nearly dark when we
came upon them, we were unable to continue the observations. At
Port San Bartolome both seines and hand lines were tried. Nothing
was taken on the latter, which were used in several places among the
submerged rocks and ledges off the mouth of the harbor, the bottom
seeming to be destitute of life. Mullet, smelts, anchovies, and floun-
ders were plentiful on the beaches. The U.S.S. Eanger arrived at
this point at the same time as the Albatross, and with her large seine
167 turtles were captured in a single haul. As turtles are scarce on the
western coast of the United States, it might pay a vessel to visit this
region once or twice a year for the purpose of obtaining supplies for the
California markets. A concession would be necessary from the Mexican
Government, but it could be obtained without difficulty.

Stops were subsequently made at San Quentin Bay, Cerros and San
Martin Islands, and on April 14 the Albatross reached San Diego. By
direction of the Qommissioner of Fisheries, Professor Gilbert and the
writer were temporarily detached from the ship at this port, in order to
make an investigation of the Lower Colorado and Gila Rivers with ref-
erence to the shad planted in them several years before. In the mean-
time the A lbatross proceeded to San Francisco, where we joined her #ay
21, just as she was starting northward on her summer cruise.
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COASTS OF WASHINGTON AND OREGON.

. San Francisco to Departure Bay and Frazer River.—Leaving San Fran-
cisco on the same day, we proceceded directly to Departure Bay, Vaun-
couver Island, for the purpose of coaling, arriving there May 25. Dur-
ing the stay in port I was occupied in obtaining additional information
respecting the fisheries of the region.* A visit was paid to Mr. Vozza,
an Italian fisherman, who conducts a small fishing business on one of
the islands in the bay. He said that the past winter had been excep-
tionally mild and consequently the fishing for dogfish much poorer than
usual. These fish would visit the bay in large numbers during cold
spells, but every time the weather moderated they immediately sought
deeper water. It is not probable that the temperature had a direct
effect upon the dogfish, but it influenced the presence of the herring on
which they feed. The herring usually resort to Departure Bay during
the winter in incredible numbers, and the dogfish follow them about
from place to place. Several thousand herring were smoked by Mr.
Vozza during the preceding winter, but he found no demand for them
in Nanaimo or elsewhere. Three thousand gallons of dogfish oil were
- put up between December 1 aund the last of March by two men. The
usual yield for the same time is about 5,000 gallons.

v Mr. Vozza says that the spring run of salinon strikes that river in
March and remains there until the latter part of June. In July the
suk-kegh salmon enter the river and continue in it until sometime in
August, after which the spring salmon return and are plentiful for three
or four weeks. A form called ¢ cohoes” by the natives predominates
during September, and in October there are several species running.

" There are now fifteen canneries on the river, three having been built
during the present scason. The sizes of mesh in the salmon nets are
6, 74, and 8 inches. The 6-inch mesh is used for the suk-kegh salmon.
About 2,000 men are engaged in the fishery this year.

Halibut fishing;, Washington to Sitka, Alaska.—From Departure Bay we
proceeded to Seatile, Washington. In this city Messrs. Louch and John-
son started a wholesale and retail fish establishment in the fall of 1888,
investing $20,000 in buildings and equipment. The Yacht C. H, White,
of San Francisco, was chartered by them, and has made three trips to
Cape Flattery Bank, taking in all 100,000 pounds of halibut. About
60,000 pounds were shipped fresh to New York, but transportation rates
were 80 high that nothing was realized from the venture. The remain-
der were smoked and put up in boxes of 30 pounds each. Mr, John
Crosgrove, of Gloucester, Mass., superintended the shipping and smok-
ing of these fish. Hickory-and alder wood and corn cobs were employed
as fuel for the smoking, and the prepared fish were equal in appearance
and flavor to those treated in the same manner in Gloucester. There is
said, however, to be one defectin the halibut taken on this coast for the

* For the account of a former visit see U. S. F. C. Bulletin for 1888, pages 51, 52.
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purposes of drying and smoking, and that is that they have numerous
white ¢ gelatinous” streaks through the flesh, This is considered to
impair their value for preparation in these ways. The same peculiarity
was noticed in the fletched halibut taken off Queen Charlotte Islands
by Capt. 8. Jacobs, in 1888, and shipped to Gloucester.

The schooner Rose Oleson, of Astoria, chartered by parties in Port
Townsend has made one trip to Cape Scott this season for halibut.
She sailed the first part of April and was gone five weeks, bringing back
15,000 pounds, of which 1,800 pounds were smoked and the remainder
8old fresh.

January 3, 1889, the schooner Oscar and Hattie, Captain Silas Calder,
sailed from Port Townsend for Alaska on a fletched-halibut trip. She
proceceded directly to Sitka, and began fishing on the inshore grounds
adjacent to Baranoff Island, where halibut had been reported to be most
abundant. Work was carried on continuously whenever the weather
permitted until March 1, but halibut were very scarce, and not enough
were caught to keep the lines baited. Captain Calder stated that while
there may be enough fish on these grounds to furnish fishing for a few
Indians in their small canoes, a large vessel could not expect to meet
expenses here. Subsequently he changed his position to the deeper
waters offshore, but met with no better success. Ie also thinks it
would not pay to follow the halibut to the inclosed watersamong the
islandsof the archipelago during the summer months for vessel fishing,
as the fish are not known to resort very abundantly to any one place.
During his stay off Sitka, he encountered many heavy gales, doing
much damage to the rigging and fishing gear, but they had no snow
or ice to contend against as would have been the case in the same lati-
tude on the north Atlantic coast.

In the early part of March, baving met with no success off Sitka, he
proceeded southward and fished in the neighborhood of the Quecn
Charlotte Islands, Cape Scott, and Hecate Channel. Halibut were
more common in these localities but not abundant. They scemed to be
easily caught up, and frequently he was obliged to shift his position
twice a day. Fishing was continued until the first week in June, and
by dint of hard and persevering work he managed to obtain a fare of
140,000 pounds. The halibut were much larger this year than last.
Captain Calder estimated the average weight of those taken by him at
about 65 pounds each., None could be caught in water over 456 fathoms
deep.

In my last report* I stated that it would be possible for vessels on
the northwest coast to obtain two fares of fletched halibut a year, and
to that extent these vessels would have an advantage over those of
the Atlantic. This statement may require wodification, in view of
Captain Calder’s experience of the past season, but until the grounds
have been more fully investigated, and their position, extent and

Bulletin U. 8. Fish Commission for 1888, page 64.
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resources more satisfactorily determined, it will not be safe to predict
the future of this fishery. The outlook for the fresh-halibut fishery is
also not promising for the immediate future, chiefly on aceount of the
lack of markets. The local markets are not sufficiently large to take
the catch of more than one vessel, and the expense of shipping halibut
to Eastern cities is so high as to preclude any profit to the fishermen.
The cost of ice has been greatly reduced during the year, however, and
artificial ice can now be purchased in Port Townsend at 88 per ton.

Bank off Gray’s Harbor, Washington.—Leaving Seattle June 6, we
passed out by Cape Flattery and began fishing the next morning on the
bavk off Gray’s Harbor. A trawl line was set at dredging station
3048 (1atitude 46° 45’ 30/ N., longitude 124233’ W.), 52 fathoms, extend-
ing ina southwesterly direction into 60 fathoms. Welay toin the dingey
at the leeward cnd and put over hand lines, but found that the tide
was running too strongly toward the southeast to do anything at that
kind of fishing. The day was fine, with a gentle breezefrom the WNW,,
accompanied by a moderate swell. After about 2 hours the trawl
was hauled and yielded us 4 dogtfish (Squalus acanthias), 2 skates, 4
orange rock-cod, and several starfish. The ground line and ganging of
the trawl indicated that there were many slimy depressions on the
bottom. A few red rock-cod were taken with hand liries from the ship,
and also 1 ratfish (Chimara). )

Heceta Bank, Oregon.—In the afternoon there was a stiff breeze from
the northwest, which assisted us on our course toward Ieceta Bank, -
where we arrived the next morning. The trawl line, baited with fresh
red rock-cod and salt herring, was set for over 2 hours, at dredging
station 3050 (latitude 43° 01’ 15/ N., longitude 124° 57/ W.), 46 fathoms,
bottom very rocky. There was a strong tide running to the southeast
it the time, and as far as the eye could see the surface was covered with
Portuguese men-of-war sailing before the gentle breeze. The trawl line
yielded 11 red rock-cod, 1 orange rock-cod, 1 sea trout, and 1 ratfish;
the hand lines used from the 8hip gave 26 red rock-cod, 2 orange rock-
cod, 4 yellow-tails, and 1 cultus-cod. Hand lines, therefore, seemed
better adapted to the locality than trawl lines.

At 2:30 p. m. the same day three -small boats were dropped at hydro-
graphic station 1839 (latitude 44° 59/ 30 N., longitude 124° 50’ 30"
W.), 43 fathoms, for the purpose of testing the bottom on Heceta Bank
in several places at the same time, and with the special view of deter-
mining the presence of halibut, if possible. The boats anchored within
half a mile of each other and fished only with hand lines. The trial
lasted an hour, several lines being also used from the ship at the same
time, Twenty-two red rock-cod, weighing 192 pounds, were caught by
the small boats, and 12 of the same species from the ship. As only
three lines were put over from the ship, it may be considered that they
had the greater success. In each trial made on the bank the ship
seemed to meet with better results while drifting than did the small
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boats at anchor, the fish apparently congregating on detached rocky
spots or ledges. Good fishing would continue for a time and then sud-
denly cease, making it necessary to seek a new place. The last fishing
for the day was done at dredging station 3054 (latitude 44° 13’ N.,
longitude 1240 44/ 30" W.), 53 fathoms, beginning just before sundown.
Eleven lines were put over, but we captured only 1 yellow-tail. It has
been our experience that red rock-cod do not as a rule bite well in the
evening. h

The tangles were used many simes during the day, the bottom being
too rough in most places for the beam-trawl. The fauna is as rich ason
Flattery Bank at the mouth of the Straits of Fuca, affording good
feeding grounds for fish. The scarcity of halibut at this place can not
therefore be due to the quality of the bottom, and we were greatly dis-
appointed in obtaining no trace of them. A single specimen, weighing
104 pounds, was taken by the Albatross in October, 1888, a season of
the year when they might be the least expected, and it was thought
that they would prove to be more abundant earlier in the year while
they are most plentiful on the Flattery grounds. Our investigations.
tended to disprove the supposition, for had they been at all common it
is more than likely we should have succeeded in capturing some of them
during our many trials. This was the season of their greatest abun-
dance on Flattery Bank, but it is possible, though not probable, thab
the season is different in the two regions. Mr. William T. Radir, of
Yaquina Bay, Oregon, has recently constructed a steam schooner fur-
nished with all the modern fishing appliances, with which he intends to
make a thorough trial for halibut on Hoceta Bank. His plans are not’
based upon the Albatross reports, but this bank has long been regarded
by Oregon people as holding out special inducements for salt-water
fishing, the value of which has never been dgtermined. _

Off Yaquina Bay, Oregon.—The next morning 'haud-lix}e fishing was
hegun from the dingey about 7 o'clock at dredging station 305§ (lati-
tude 44© 41’ 30" N., longitude 124° 09’ 15” Ww.), '28 fathoms. "l‘lus was
in the vicinity of Yaquina Bay, Oregon. The wind was blowing fresh
from the northwest, producing a choppy sea which caused the boat to
pitch about considerably. The bottom was sandy and the results were
negative. In the mean time, however, the beam trawl had been used
from the ship, capturing & large quantity of ﬂqunders and: several
other species, seven in all. The bottom was again ested with hand
lines a short distance from the last position, at dredging station 3057
(Iatitude 440 43’ 41/ N., longitude 124° 15’ 45/ W.), 43 fathoms. It had
been reported that this was one of the localities where the true cod
abounded, but we found there only the so-called red rock:cod, speci-
mens weighing 7 and 8 pouunds being fairly abundant. The inhabitants
of this part of the coast are not familiar with the cod (Gadus morrhua),
and readily mistake for it the many species of red rock-cod. common
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on the coasts of Oregon and Washington. The Albatross has thus far
found no trace of the Gadus morrhua on the Oregon coast.

Soon after the last trial we ran under the lee of Yaquina Light and
came to anchor, making a series of trials with hand lines along the
rocky shore, but we obtained no fish.

At 3 p. m. we got under way and proceeded S miles to the northward,
beaving toin 38 fathoms of water, dredging station 3058 (latitude 44°
48’ N,, longitude 124© 10/ W.,). No bites were felt during the drift,
although a fair trial was made. Many flounders, 1 herring, and several
small specimens of Octopus were subsequently taken in the beam trawl,
some 7 or 8 miles farther offshore. .

Astoria, Oregon.—Returning northward, we reached the mouth of
Columbia River June 10, anchoring at 3 p. m. off Astoria. Salmon
have been exceptionally secarce in the Columbia River this season, the
largest catch made by one man in a day having been 37. There is con-
siderable talk amongthe cannery owners of abandoning gill-net fishing
next season and resorting to traps. Mauvy shad bhave been taken in the
gill nets this season. They were mostly shipped to Portland.

Tillamook Rock Grounds.—~June 14 we proceeded to Tillamook Rock,
south of the Columbia River, and set cod and halibat trawls. Aecting
upon information obtained from the captain of the Light-House steamer
Manzanita, the ounter trawl buoy was thrown over close to Tillamook
Rock, and the inner one near the main shore, thereby covering the entire
ground from which halibut have been reported. Hauling the trawl at
the end of 2 hours, we secured one halibut weighing 25 pounds, one
skate, one red rock-cod, and hundreds of starfishes. During the same
time three halibut and two ground sharks were taken on hand lines
from the Manzanita. Hand-line fishing would be the most profitable
here at this season. The starfishes were a great source of annoyance
and gave as much trouble as the dogfish on other grounds. Nearly
every hook on our trawl had been seized by a starfish, and some had
two clinging to them. On the south side of the rock, flounders, tomcod,
and crabs were obtained in the beam trawl, but nothing was caught
on the hand lines, although they were tried at every station. The
grounds about Tillamook Rock cover a very small area suitable for boat
tishing, but they can never become the resort of large bodies of fish,
and offer noinducements to vessel fishermen. Secattering halibut may
be found here during a large part of the year. )

From Tillamook Rock woe ran 3 miles offshore, SW, by W.3 W.
{magnetic), and fished with hand linesin 46 fatiroms, capturing one red
rock-cod. A second trial was made in 42 fathoms, the rock bearing
NE. $ E. (magnetic) 2.6 miles, with no resnlts, very little material
also being taken in the beam trawl at the same place. No better success
wag had in 27 fathoms off the mouth of the Columbia River, Cape Dis-
appointment bearing NE. 4 E, (magnetic) 6.8 miles; nor again 15 miles
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from this position in a NW. by W. W, direciion, although flounders
and skates were taken in the bexm trawl,

Flattery Bank, Washington.—Leaving the Oregon coast we proceeded
to the halibut bank off Cape Flattery, arriving there June 14. The cod
and halibut trawl was immediately set in 31 fathoms, very rocky bot-
tom, Cape Flattery bearing E. by S. 3 S.; and Cape Beall NW. by W.
The tide was running ebb, but not strong, and a dense fog prevailed.
At the end of 2 hours the following fish were taken from the hooks:
8 halibut, 10 red rock-cod, 1. sea trout, 1 cultus-cod, 1 skate, and 45 dog-
fish, The halibut averaged 35 poundseach in weight, and the red rock-
cod 10 pounds, The cultus-cod weighed 19 pounds. The bottom was
so rough that many of the hooks caught upon it while hauling, and
when within about 10 fathoms of the outer end the ground line parted,
having come in contact with a sharp or ragged edge of rock. No gear
was lost, however, as we sooun picked up,the outer buoy and hauled
from it. While tending the trawl one small halibut and about a dozen
dogfish were caught on hand lines from the small boats. We arrived
on board the Albatross about 2:03 p. m., and found that they had taken
one halibut from the ship, the largest captured during the day. It
weighed 93 pounds, and increased the average weight of our entire
catch of halibut to 42 pounds each.

A native canoe containing four Indians came alongside about the
time we had finished hauling the trawl, They had beén fishing with
hand lines, using the primitive wooden hook, with which they had cap-
tured 15 small halibut.

After completing the investigations on Tlattery Bank we steamed to
Neeah Bay, arriving there about 3 p. . the same day, and June 15 we
proceeded to Seattle. The Indians of Neeah Bay visit Flattery Bank
daily during the halibut,season, whenever the weather permits, and
bring in considerable guantities of halibus, cultus-cod, and red rock-cod.
Herring, smelt, and squid are used as bait, in their respective seasons,
and halibut and red rock-cod are also used for the same purpose.

In the fall of 1888, several fishermen, .Wfbll' equipped with dories,
trawls, etc., established a camp in the lem.ty of Neeah Bay, and
fished continuously throughout the following winter on Flattery Bank
and directly off Cape Flattery. They consider that they have given
these grounds a thorough trial. Mr. Moor, one of thq members of this
party, came to the Pacific coast in the schooner Mollie .Adams and re-
mained with her during the trips made by that vessel in the summer
of 1888 to Flattery Bank and to the Queeu Charlotte Islands and
Sound. e has furnished a syoopsis of last winter’s fishing. They
first set trawls November 23, 1888, and from that date up to January
7, 1889, succeeded in landing 2,076 pounds of halibut and 244 pounds
of cultns-cod. The average weight of the halibut was 37 pounds and
of the cultus-cod 24 pounds. After January 7 little was done, owing to
the scarcity of fish and bait and the prevalence of stormy weather.
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Mr. Moor does not think it advisable to send vessels to Flattery Bank
earlier than the 1st of March nor later than tho 1st of September. He
thinks that halibut are abundant from March to Jun:.. Fut do not occur
in inctredible numbers, as has been reported from ti..c to time.

In November, 1888, Capt. Silas Calder, then of the schooner Mollie
Adams, made a series of trials for halibut on Flattery Bank, but did
not secure a single specimen. He is of the opinion that vessels could
obtain good fares during a few months of cach year, and might find the
business profitable if there were a market for the ecatch. But as there
are now no markets on the northwest coast that can take more than a
few hundred pounds of the fish at a time, there is no incentive for ves-
sel fisherwen to engage in the industry.

Straits of Fuca.—There are a few fishermen about Port Townsend
and Vietoria, who fish for halibut and dogfish the greater part of the
year. One of these, Mr. Isaue Bakman, with whom I conversed, stated
that he did not think that halibut were ever abundant enough in the
Straits of Fuca to warrant vessels of large size engaging in the business.
In April, 1888, Mr. Bakman secured in different parts of the straits
4,500 pounds of halibut, for which he received from 2 to 3 cents per
pound. These spring fish have been very scarce, and not enough have
been caught to pay expenses.

Puget Sound.—During the winter of 1888 and 1889 three men were
occupied in Puget Sound in fishing for cod with gill nets and trawl lines.
No large quantities of these fish were obtained, but many flounders and
afew halibut were taken on the trawls. The fishermen claim that on the
“dark” of the moon cod work inshore, and as it begins to grow they
move off again into deeper water. They are captured in depths of 5
to 100 fathoms. The deepest water in which cod gill nets have been set is
150 fathoms, off Quartermaster Harbor, near the head of Puget Sound.

None of the salmon canneries had commenced operatfons at the time
of our arrival at Seattle. Salmon are not expected to run before the
latter part of July or the 1st of August. Messrs. Felton and Kirk-
wood, constituting the King County Packing Company, iutended to
put down this coming season from 8 to 12 traps, costing from $400 to
$800 each, according to size, including the boats aund all other gear.
They also have two purse seines valued at $1,200 each.

Beshowe or Black-Cod Fishery.—In the fall of 1888, several merchants
of Victoria, Vancouver Island, talked of fitting out and sending ves-
sels to the black-cod. grounds off the west coast of the Queen Char-
lotte Islands. 1 have received information of only oue such vessel,
whieh has been fishing since November, 1888, in the vicinity of Gold
Harbor, Queen Charlotte Islands. It was stated that she bad shipped
about 70 barrels of black cod to Victoria since she began fishing.
These fish were caught in 250 fathoms. The manner of dressing the
black cod has not been changed during the year; they still split them
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down the back, leaving the head and backbone attached, which causes
the fish to rust very quickly. This method of preparation undoubtedly
retards their sale in the markets ; if cured like cod, or even mess mack-
erel, this delicious fish would be in far greater demand.

June 18, while at anchor in Port Orchard Bay, Puget Sound, we
madeseveral hauls with the seine, seturing among other species a small

quantity of he

rring.

REPORT OF ENSIGN M’ARBURY JOHNSTON, U. 8. N., NAVIGATOR.

During the year ending June 30, 1889, the cruising of the Albatross
has been comprised between the parallels of 170 and 59° north latitude

and the meridians of 1100 and 167° west longitude.

The following table

gives the nuwmber of days under way, together with the distances run
and the object of each trip:

Dates. Miles.
July 4 to July 8.. 739
July 9. ... ..... 79
July 11 to July 23.. 1,001
July 28 to July 81.. 417.5
Ang. 2toAug. 10.. 1,012
Aug.12t0 14 ....... 260. 5
Aug. 21 to Sept. 3 .. 1,780. 5
Sept. 5 to Sept.6 ... 139
8ept. 17 to Sept. 26 . 851.5
Sevt. 20 to Sept. 30 . 140.5
Oct. 38
Oct. 6 . 35
Qot.7........c..... %
Oct. 10 to Oct. 14 ... 531.4
Oct. 18 to Oct. 21... 675. 5
Jau. 3 to Jan 10. ... 646. 4
Jan. 15 to Jan. 19. .. 344.8
Jan. 23 to Jan. 26... 303. 1
Fel.4 to Teb.9 .. 384. ¢
Feb, 11 to Feb. 14.. 240.90
Fob, 26to Mar. 4... 036
Mar. 6 to Mar.8... .. 241. 5
Mar. 10 to Mar, 12.. 385, 6
Mar. J6 to Mar. 21.. 303. 4
Mar. 23 to Mar. 30.. 679.3
Mar. 31 to Apr. 3 .. 270.9
Apr.6to Apr.8.... 338.7
Apr.9to Apr.1l... 272.5
Apr.12to Apr. 14.. 345.5
Apr,22to Apr. 25.. 454
Muy 21 to May 25.. 813.5
May 26 to May 27.. 70.
May 29 . 3%,
May 30 ............ 38.
Juno 6to Juno 10.. 628.
June 13to Juncls.. 338,
Junc18toJunel9.. 2.5
June24............| 38
June 27 to June 30.. 437
18 days ........... v 17,124.6

N t

; ;
i Object,
[ -

Soau Francisco, Cal., to Esquimalt, British Columbia.

Esquimalt td Ieparture Bay, British Columbin,

Departure Bay to Unalaska, sounding and dredging.

Unalaska to Popof Island, sounding, dredging, and fshing.

i Popof 1sland to Old Harbor, Kadiak Teland, sounding, dredging, and

fishing.
0old Hnr‘Lor to St. Paul, Kadiak, sounding, dredging, and fishing.
St. Paul to Departurc Bay, British Colmui)in, sounding, dredging, and
fishing. , .
arture Bay to Senttle, Wash., sounding, dredging, and flabing.

gi?r}:tle to Bnrcla): Sound, British Columbia, sonndﬁ:g, drodgingg. and
1;‘?\:;]1,.{’;%0111)11 to Seattlo, Wash., sounding,
Seattle, Wash., to Port ‘Townsend, Wash.
port ‘Townseud, Wash., to Viotoria, British Columbia.
Victoria to Departure Bay, British Columbia.
Departure By to Astoria, (‘)rogon, soundiug, drodging, and fishing,
Aastoria to San Frauncisco, Cal., sounding, dredging, and fishing.

San Francisco to Sun Dlego, Cal., sounding, dvedging, and fishing.
Sounding, dredging, and fishing.

Sounding. drodging, and fishing.

Sonnding, dredging, and fishing

Sounding, dredging, and fishing, .

San Divgo to Clation Ialaud,sounding, dredging, and fishing.

Clarion Tsland to Svcorro Island, sounding, dredging, and fishing.

Sozorro Inhm;l to Picbilinquo Bay, Lower Califorats, sonnding, dredg-
P}‘;ﬁ-“',‘,‘,‘l‘,‘,f ;3}:3[}"'(- Guaymas, Mex., sounding, dredging, and fishing,

¢ O! ising in Gulf of California, sounding, d:edging, and fisbing.
Gll.ll:l‘ymg‘ﬂ to La Paz, Lower Californin, sounding, drodging and fish.

L;n{!’-m to Magdalena Bay, Lower California, sounding, dredging,

and fishing.
Magdalons ay
Bartolous Bay

dredging, and fishing.

to San Bartolome Bay, soundiug nnd dredging.
to San Diego, (ilal,, szmluding and dredging.

iorro, Cul., to San Franoisco, Cal. .
gg:l‘ }")xl'z;%i:::lo, Cal., te Departure Bay, British Columbin,
Depatture Bay to Victoria, British Columbia.
Viotorina to T'ort Tt{wusvnd. Wash.
Port Townsent to Seattle, Wanh, .
Seattle to Astoria, Oreg., sounding, dredging, and fishing.
Astoria to Seattlo, Wasl., sounding, dredging, and fishing,
Cruising in Puget Sound, sounding, drodging, and fishing.
Seattle to Port Townseni, W

ash. .
Port Townsend to Departure Bay, sounding and dredging.

The total number of days at sea was 168, and the distance traveled
17,124.6 miles. Daring this time 965 soundings were taken, of which

Dumber 237 were also dredging.stations.



480 REPORT OF COMMISSIONER OF FISH AND FISHERIES,

The deviation of the standard compass was found to increase rapidly
- on easterly and westerly courses with an increase of latitude, the points
of no deviation remaining constant at about N. by W. and S, 3 E.

The ship was swung for compass.observations on the following dates:

Positiox;. '

Date. _
Lat. N. ILong. w.
|

o ' I o ’

Ty T ocereeeninnnnns 45 38 | 124 00
August3............ 65 00 !160 15
August22........... 58 00 | 152 30
January 6 .......... 34 00 | 120 20

Compass cards showing graphically the amount of deviation on each
point are appended.

On March 28 a survey was made of Willard Bay, on the west side
of the Gulf of California. The base line was obtained in the following
manner: The two extremities of the line were occupied by observers,
who measured simultaneously the angle subtended by the foremast of
the Albatross. One observer also measured the horizontal angle be-
tween the foremast and the other observer. The height of the foremast
being known, the distance from the ship of each observer was com-
puted. Then with the measured horizontal angle and the two computed
distances, the third side of the triangle—the base line—was computed.
From the two stations at the ends of the base line cuts were taken on
all the prominent points. Willard’s Point, the northern point of the
bay, was also occupied, and a third round of angles taken as a check.

The astronomical bearing of the base line was obtained by two
methods, the results agreeing very closely. The first was by compass
bearing, applying the local variation as taken from the chart. The
second by measuring the angle made by the intersection ot the base line
and a true north and south line, The latter was obtained by observ-
ing the shadow cast by a perpendicular stake 10 feet high at apparent
noon. The latitude was obtained by observing the meridian altitude
of the sun with a sextant and artificial horizon; the longitude, by
equal altitudes of the suh observed before and after noon. The mean
of four chronometers, rated at San Diego 32 days previously, was taken
in making the computation.

Several zigzag lines of sounding were run in the northern portion of
the bay, but lack of time prevented a thorough examiuvation of the
bottom. |

The angles were all measured with a sextant, the ship having no
theodolite on board. ' :

The four chronometers in use on board this vessel were last cleaned
and overhauled in August, 1887, They run well together, and as yet
show mno indications of needing attention.
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STEERING CARD.
Latitude 45° 38’ N.;§ Longitude 124° 00’ W.

STEERING CARD.
Latitude 55° 00’ N.; Longitude 160° 15 W,
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STEERING CARD.
Latitude 58° 00" N.; Longitude 151° 30’ W,

STEERING CARD.
TLatitude 34° 00" N.; Longitude 120° 20’ W
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TABLES.
Record of 1
(%] *
f hydrographic soundings of the U. §. Fish Commission steamer Albatross from
July 1.1888, to June 30, 1889,
o
“ { Posil-ion. I D%
3 Date. Time of | < Character of Tomperature | . . S =
k] day. = bottorn. .. i Kindof | 2§
@ Lat. N | Long W.| 2 . |S g | reel. 2
- | LI ir. . 2UT°| Bot 2D
S [P - N A | face. | &
1888, . o 1 it I o i+ 1 | F i | ’ -
1 : 'ms. oF o
]}32 July 10} G:10a.m. | 52 15 00 ‘166 37 00 i, 550 | Dr.0Z ...-0- . 5f‘~ ‘H i
...do...| 2:36p.m. | 52 12 00 |158 20 00 I2 581 | Wire carried | 51 | 49
32! go away.
113; o 10:20p.m. . 52 15 00 160 00 00 2,558 [ gy on P ... 50 -
33 {July 207 6:33 a.m. | 52 15 00 161 40 30 2, 573 | Wire carried ;? , gg
: away. 1
00 162 48 00 |2,678 | gy. 0z e | e
00 1163 54 00 2,848 ti 0z. | 5e ;’}) :
00 1165 00 00 '3,820 | gy, 0z. 59 |50 7
09 1166 05 0o -2, 654 | gy.oz. 25 (gl
00 186 35 00 2, 267 | g¥. 0z. PO -2 |
00 166 44 00 [1,801 p 2.
00 166 49 00 169 | -
ou 166 51 00 | 8% 2
00 108 54 00 | 5T, :
2 00 1160 55 38 ! g}; |-
LA 23 00 1166 56 0 ¢ -7
i}:& oo 6:40 . ot | 55 AN
140 do |828p 58 | .
1 71 ..do . 9:11 p. | 83 ! 2.
ll“ cdo oLl G:AET. 174 21
1 491 do .. 11:27p. 298 41.2,...d
11"0 July 22, 1:01 n. 04 30.5| Baird .. a8
sl | Cdo D 225, ns 41.2| Tanner .. 25
152 | do .. 3. 261 ‘413-' oo .o 25
llé‘{ odo L.l BB e, 09 39.7 | Baird . 38
Ns L do S ea9a 133 4071 do ... 38
1 55 .. .do ...  B:05a. 163 41.2 | ‘Yanner 25
1156 1. o .| 0:34 a. 60 40.2...do . 25
7 | do . o:23 e 111 0.2 ..do 25
1158 Cdo .. M0 7 40.7!...do 95
1151) e . 1204 183 40.7. ..do ..... 25
160 [ _.do...[1:08p 211 40.2:.. .do..... 25
iw} .. do ...} 1:47 pj 80 40.1 ‘ do..... 25
1}32 oo Lo 2:92p. 68 g 25
1 3 1...do ...| B:lip. 63! av 25
1164 codo Ll 400, 95 jwe Mo LR 40 f?
s |- do .| &17p. 13 R bt : %
1136 c..do ...l G639, 45 ; fne. ;:y.s. 50 kN %5
llﬂg oLl 924, 45 | bk.S. LK. Sp .. 50 ‘ol g‘g
1160 T R R B 6L IR fino. G 49 ol as
l 1:20 a. 261w S DK, Sp .1 52 149 ALzl »
- 2:37 a. 45 - Svk.Sp...| 52 |50 a2zl 2
e .| 3:29 a. 51 | 48 ©43.9°. 25
‘ | . 4:31 a. 61 | 48 . 45.2 25
| 5:12 1. 50 , 45 | 4 B
R 5:54 n. 50 |45 |40 ®
Heee $:36 0. o 50 | 45 . %
7:18a. m. | b4 22 48 | 44 40, | 25
.- ;'C;; a.m, | 64 21 51 | 45 L1412 25
CLb838a.m. | 5419 51 45 41 o
im0 | ‘July 28[11:49 aum. | 53 56 a8 |40 |44 i
11"0 Ioodo .. ] 218 powm | 5 52 | 46 | oe
1}81 o .. | 4:s3pom. | 53 85 1 1st e bar %g
113.2 l.. do ..! G:17p.m. | 63 55 L[ 32 62 a4 26
118-’ (oo .. 740U | b4 00 st o | ar
1185‘; i.. do ...l'lU;N pom. | 53 68 .| 49 | 50 Eg
e do .. NEg3pom. | 53 656 S50 | 50 25
oy |Ju|y 29 [12:59 . m. | 53 513 .| 51 |80 | 25
1 'oodo Lo 323 5! 40 .| 81 50 |30 rab A
188 i o ...| 5:00 a.m. | 54 00 "ea 15 ! i gsbeo . 60
18y | o Ba6 4. | 34 01 ERETY 1':1“.“’ 5
o do | G A 51 02 \ 03 181 lan7ilde. ool 2
: " : 1. :
itz | o LR o 18 [ el et
w3 17 7q0 i |8 BL 4s2..-do - 25
{{gg {.do 1103 aim. | 5109 Tl l % tarei e %E
1os1...do .. ll:8 & . 54 10 00 11064 42 00 . ‘ 5L 150 (412 .o .. 2
1197 iado L iz@tpom. s B 1L 00 |164 48 00 .1 bt I 50 321 . .do 25
107 |- L) Lo, o 1500 [16s 41 00| Tt o bkS. 50 51 25
do sl uizo b | 5125 00 164 21 001 63 | K.k, Suvnnen e s 2

H. Mis. 274———-31
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Record of hydrographic soundings of the U. 8. Fish Commission steamer Albatross from
July 1, 1888, to June 30, 1889—Continued.

|
f
l

S Position. l ) Temperature. Kind of _‘25
= Date. Time of g Character of - __._!Kind o oY
2 day. | | 2 bottom. |sur I reel. 38
& ; Lat. N. |Long. ‘V‘. QQ Air. faco. Bot.l =%
e e e e e . A
1888. o r 1 [ Fmas, ofF, | oF. [ ¢T. Lbs.
1199 an 20| 620p m. 164 01 00 55 |bk.S.ccnenn...n 51 | 49 |41.2] Tanuver... 25
1200 |...do ...| 8:30p. 163 4100 72 |bk.S ..eee.... 511 49 [40.2:.
1201 |.. “a .1l 163 21 00 | 44 |bK.S.G..cooonc| S| 5014021
1202 |...do . 163 16 00 ' 32 L tKY .oumeunnanns 51| 50 (42.2]...
1202¢ .. do. 163 19 30 28 | Nospecimen ..| 51 i 50 ...
12020, . . .dlo do 163 21 00 25 [ No spcum(-n . BV B0 (...
1203 | July 30| 12:44 0. m | 54 14 00 163 u1 30 | 89 xy. s bk. bp 511 5o 402
1204 i ..d0 ... Z12a.m. | 54 10 00 |163 24 00 | 51423
1205 | do ...! 4:48 a.m. | 54 00 OU [163 14 00 50 ;42.2
1206 i...do ...} 533 a.m. | 54 00 0V [163 D4 00 50 | 42.2
1207 |- do -.-| 5:58 a.m. | 64 09 00 162 58 00 | 59 ...
1208 |...do ...| ¢:18a.m. | 54 08 00 162 54 00 160 |42.2
1209 |...do ...| 8:59 a.m. | 54 03 00 [162 43 00 50 |41.2
1210 |...do ...} 9:49 8. m. | 53 568 00 |162 42 00 50 |42.2
12i1 |.. do ...'10:55 8. m. | 54 03 00 [162 33 00 50 | 39.2
1212 |.. do ..-[11:66 o. m. | 54 08 00 ;162 22 0V 50 | 40.2
1213 |.. do ...[12:40p. m. | 54 12 00 |162 17 00 50 | 42.2
1214 |...do ...! 2:06 p.m. | 54 09 00 {162 10 00 51| 51 [40.2
1215 |.. .de .. ; 2:52p.m. | 54 12 00 (162 02 00 51 50 |41.2
1216 |...do .. | 3:40p.m. | 54 16 00 {161 53 00 51 50 [42.2
1217 | ..do ...| 4:28 p. m. | 54 20 00 {161 46 00 51| 50 |40.7
1218 |.. do 14 p.10. | 54 26 00 1161 45 00 52 | 50{39.8
1219 | . do...| 5:56p.m. | 54 31 vU [181 44 00 52| 50 |4n.2
1220 |.. do ...| 6:49p.m. | 58 34 00 [161 48 00 52| 50 {412
1221 |.. do .. | 7:57p.m. | 54 27 00 '161 53 00 51| 49 (40.2
1222 |.. .do ...| 9:32p.n. | 54 32 00 1161 39 00 51 40 |40.2
1223 11:51 p. . | 54 37 60 [161 27 00 511{ 49 |41.7
1224 | July 31 [12:33 a.m. | 54 42 00 (161 13 00 51| 49 |42.2
1225 0..| 1:40a.m | 54 47 00 |161 00 00 51| 49 42.2
1226 |...do 4:56a.m. | 54 51 00 ‘160 47 00 511 49 1..
1227 | . .do 6:17a.m. | 54 56 00 160 33 00 51| 50|41.8
1228 |.. do 5a.m. ; 54 50 00 [160 26 Ou 51| 51|47
1220 | Aug. 2| %:14a.m. | 55 08 00 [160 05 00 51| 44 40.9
1230 | Aug. 3| 6:37a.m. | 55 04 00 (160 26 00 | 58 | 51 |45.7
1931 |.-.do .. | 7:46a.10. | 55 05 00 1160 42 00 | 54 | 51[44.2
1232 |...do 9:.03 2. m. ; 55 00 00 160 56 00 53] 52 (40.2
1233 |- do ... 10:18a.m. | 5% 52 00 161 17 00 54 | 51 (417
1234 |-..do -..111:36 a-m. | 54 47 00 ‘161 20 00 54 [ 51 43.2
1235 |.. do ... 11:57 a.m. | 54 44 00 isGl 27 00 52| 51!.....
...do ...[ 1:13p.m. | 54 33 00 1161 39 00 52 | 51 43.2
. 232 p,m 0 b4 32 001161 53 W0 52 511412
3:53p.m. | 54 25 00 162 05 00 52 | 51140.2
4:45p.m. | 54 23 00 [161 56 00 51| 51|43.6
.| 5:56p.m. | 51 20 00 (162 02 00 51| 50|43
.| 6:39p. . | 54 16 00 |162 08 00 62 | 50]42.2
. 8:33p. m. | 54 07 00 1162 07 00 51| 50382
~do...{ 9:35p. m. | 54 10 00 161 54 00 52 | 50 |39.7].
.- .110:21 p. . | 54 13 00 [161 47 00 52 | 61 [40.2
1245 |- do .. 11:04p. m. | 54 17 00 |161 40 00 52| 51417
1246 |.-.do ...i11:44 p.m. | 54 18 UO {161 34 00 52 | 61 |42
1247 [Aug. 4| 1:05a. m. | 54 22 00 [161 22 00 53| 61412
1248 {...do ...| 2:17a.m. | 54 27 00 (161 08 00 62 | 50 |41.2
160 54 00 52 50 | 40.2
160 41 00 52| 51 (402
160 28 00 52 | 50 | 40.4
160 14 00 53 | 51 |40.6
160 00 00 53 | 51 (42.2
159 54 00 53 | 51 |43.7
150 65 00 51| 60 |48.3
159 54 00 51| 50 |45.2
159 45 0 51 | 50 |45.2
150 41 00 £y. 8. .| 63| 50)44.7]..
169 39 00 | * 57 | S.brk. Sh...... 53 | 48 [44.2]..
150 40 00 ' 39 | S.Lrk.Sh...... 53 | 48 |44.2].. 25
15028 00 23 |R.C 53 | 48 (42.0].. 25
150 15 00 | 27 | brk.Sh 511 49 45.7].. 26
150 08 00 | 44 |G...... 511 49 "43.21.. 26
150 00 00 | 48 | gy.S... 511 49 ;422](.. 2
158 52 00 | 43 | gy.S. G 511 49 |42.2 . 25
158 46 00 | 46 | gy.S.brk.Sh ..| 51| 49 l142.2].. 25
1583800 70, gY.S .ecovnnn. 52 | 51;40.21.. 25
15842 00| 66 gy.S.P........ 51| 61 4u.9]|.. 26
15840 0v | 40 | gy.S.vrk.$h 21| 51| BE |42 25
158 64 00 [ 45 ' rky 511 61'.... | Bossmet..| 23
1271 |--.do ...[10:31 a. . | 64 53 00 (158 57 00 ; 41 :B.R 51 | 5l |4z.7 Tanner 25
[159 01 00 ¢ 45 | rky voomnnemansdd 811 5200 asanet..| 25

1272 )...d0 .., 10:66 B, m. | 54 B4 00
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Record of hydrographic soundings of the U. S. Fish Commission steamer Albatross from
July 1, 1538, to June 30, 1889 —Contioued.

. i s
A . | Position. |
g ! w. 8
0 Lovg. | a
— SR .
1848. o ¢+ 1 Fma
l233 Ang. . ‘150 05 00 I35
1274 | " do . i\59 07 00 | 38
1276 | do . . 150 08 30 1 35
1276 | do . . lia0 056 00 57
1217 o . 150 0100 - 43
1278 1 do . 158 45 00 | 47
1279 1 4o . %8 53 00 49
12601 g0 ... 2 . 55 44 00 . 95
12811 o .. | A 1Rl o0 99
1282 ‘ Qo ... 4w04p.m. | 64 37 00 l15e 5% 00 69
1283 ;"o C..i 4130 p.m. | 54 38 00 159 02 00 ¢ 9O
1284 |1 qo ... 6:27 p.wm. | 54 39 00 1160 09 001 48
1285 U7 4o 77| gio7 o, | 54 41 00 150 16 00 41
j JU 748 pon. | 54 42 00 1150 2400 49
7:35 p. . ! B
8:37 p. .
.62 pom.
L|11:53 p. m.
116 a.m.
1:57 o
2
4
it

1320 |...
132l
13220,
1323
1324
1325
1326
1327
1328
1329
1330
1331
1332
1333
1334
1335
1336

I'x

do ...
ug. 8

do ...

821 .
0:38 n.
.110:63 a.
.112:07 p.

- .do ::::10;43 a. m:

.
1:23 p.m.
2:03 p. m.
6:56 A, m.
8:00 &, m.
.4 %15a.m.
..110:28 &, m.
..111:08 a. 1n.
c..j12:24 p.

112:29 p.

EEEEEIEEEE

0D (167 47 00 20|
w0 1157 28 00 e
ou 157 44 00! : 0l
00 [158 00 00 3 3
oo 158 14 00 1 2!
1] il;‘_w% u7 oo i -
0 158 40 00 8 o '| )
o0 158 47 00 1 B2 m-‘G- g 1
00 |158 20 (10! b”lr\'lll(.(‘)d S 0.
w0 158 12 00 ;4'4!. 1: 33!
oo 157 65 00 | 57 : sf',\.\l s - a0
% 00 1157 39 00 97 | |"~‘\'g“' ! 3t
00 (157 30 00| 59 )l'a.: .. Al
2 00 157 24 00 5§ 1{5\%“(}” - K
o0 1167 21 00 49 S br B G - R B
0 157 18 0O 4; | D 8. G 9.
00 -157 07 00| g) (r's.s!_). 1.
7 00 ‘166 H7 00 i 99 | &y S, . :
00 166 fﬂ [i0)] ; ]:;.‘_1 :'“10'1\‘11‘ ..
0019690 06 1 157 b, oL ' 1t
00 (136 19 00 | 13T it 3 - . :
300 lise o 00 ) 119 h)u.l\ - al.
00 155 65 00 { B9 P..coe.. A 10
o0 1165 44 00 G0 i rky .. 3 N 8\,
2 00 1165 ;;’ 83 gg : t:;g[ | 1.
49 0 155 ¢ A ‘11
To0 15522 00 | 26| &S .o o | :
55 40 00 [153 20 VO | 27 &y %brk. Sp | 0l
65 44 00 I}:»') (l)g gg : og(; | gé:' . 4 i
55 30 00 1150 287 | gy.8 . . . ol
gg 47 00 [155 00 00 | 89y S ... o SRRIK
; 54 5L 60 | 8l l fne. br. S, R % : KSR
55 65;00 |154 51 81 | fio. br. S, | A
55 59 00 164 47 W0 | 06 i fne. gv. 3 =] 68 | 54 14_,,i
56 04 00 [154 44 00 60 | e gy.S...-.. 58 | 54 1416

Temperature. i
Chlx:mct.er of . o i Kiuod of
ottom. . I Sur. Fot.. rool.
*1face. |
i
oI, | oI |oF. |
I |43.2, Tauner ..
62 1. .. | Bassnot..
52 1 44.2 | ‘I'annor ..
RY 52 '..... | Bassuot..
hh.‘ﬁm.G. 2| 52 432 .. .d
RSk 5¢ 5114221
Pieeens H4 51 42,5
rky ... 54 | 51
bu. M. P 5L Bl
L\E}: ‘ 54 ‘ 51
gy 0. . n3 51
P 53] 51 ' Tauner ..
sy, 8. Sh. 53 | 51 ieeedo .
rky..... 501 49 do . ...
k) 51| 49 do . ...
St D 49 (... i Bassnot.. |
51 511!....., Tenner..
50 50 |41.2)...do
) 50 | 61 |424...do .
.. 50 | 51 {43.0:...do ..
. 50 51 [43.2] ..do
. 50 51 2i...do -
P, 50 | 51 [40.6 ...do
-ﬁl\‘c;-zzyu gg 5{ 41.2|...do
rRY... o 51 [41.21...do
rky. 55| 51140.7,.. do-....
. 54 63 141.2)...do...-.
24 a4 63 [41.2(...do .....

Weight of -

sinker. l

|

Lbs.
2
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Record of hydrographic soundings of the U. S. Ilish Commisgion a.tsamer Albatross from
July 1, 1888, to June 30, 1889—Continued.

1350 | Aug. 9 |11:21 8. m.
1351 |...do ...|12:43 p. m.
1362 j...do...| 1:25 p. m.
1353 ‘...do ...| 4:03 p. m.
1354 ;...do ...| 5:18 p. m.
1355 |...do ..., 6:20 p.n.
1356 |...do ... T7:09 p.w.
1357 i...do ...; T:47 p.m.
1358 |...do ..." 9:01 p.m.
1359 |...do ..; 9:40 p.m.
1360 |...do ...[10:19 p. m.
1361 {...do ...[12:42 p. m.
1362 i Aug. 10 |12:27 a. m.
1363 i.. do ...| 1:09a. m.
1304 do .. | 1:50 a. m.
1365 |...do ...| 233 8.,
136G |...do .. | 3:10a. m.
13687 |...do .. | 49 a.m.
1368 |...do ...| 4:30a.m.
1369 |...do ...| 5:08 8. m.
1370 |...do ...| 5:46 a. m.
1371 j|...do ...; 8:26a.m
1372 i...do...| 837 a.m
1378 |...do ... [11:05 a.
1374 |...do ... 1:09 p.m
1375 |...do ...: 147 p.m
1376 | Aug. 12 [ 417 p.m
1377 ....do ...[ 455 p.m
1378 i...do ...| 6:03 p.m
1879 ...do...| 7:10p.m
1380 i...do ...| ¥:14 p. 1o
1381 ....do .~..| 9:23 p.n
1382 .. .do ...110:53 p.m
1383 i Aug. 13 [12:14 a.m
1384 'L do .. [12:52a.m
1886 i...do ... 1:20a. .
1386 .| 2:40 a. m.
1387 .| 3:59 a.m.
1388 o 812 8. m.
1380 .| 6:20 a. .
1390 7:27 a.m,
1301 . 808 a. .
1392 ©0:07 a.m.
1393 cdo L1034 a0,
1304 |...do ...| L:36p. m.
1395 |...do ...| 2:37 ..
1396 |...do ...} 3:44 p.m.
1397 [...do ..| 4:51p m.
1398 . ".do ...| 6:3up.m.
1300 |...do ...| T:39 p.an.
1400 |...do ...| 8:48p. .
1401 |...do ...| 9:53 p. m1.
1402 (.. do ...|10:31p.n.
A 3:26 p. m.
.0 3:52 .
483 p.m.
.| 5:14 p.m.
.| 5:54p. .
G:34 p.m.
T:14 p. o,
7:46p.m.
...1 825p. m.
.d 9:08 p. mi.,
...[10:22p.m.
1414 (...do ... 11:38 p. m.
1415 | Ang. 22 (12:18 a. m.
1416 |...do...| 2:35 a. m.
1417 [...do ... 4:00a m.
1418 do 6:17 a.m.
1419 {...do...| 6:43 8. m.
1420 [...do...| 8:00a.m.
1421 [...do...| 9:18 8. m.
1422 |...do ...|10:54 2. m.
1423 l...do...[ 1:27p. .
1424 |...do...| 2:40 p.m.
1425 |...do...| 4:00 p. m.

. 58

o u

:

; Lat.N. |Long. W.;
|

.o

56 07 00 154

56
58
56
56
56
56
6

o6

03
0f
18
28
27
24
18
15
12
23
28
34

37
30
40
41
42
46
51
58
04
07
55
51
43
56 35
56 28
56 20
56 29
50 33
56 35
56 33
56 42
56 49
H8 56
57 04
57 10
57 12
57 16
57 20
57 17
57 11
57 06
a7 00
67 1

18

67 24
30
35
43
42
46
49
52
49
46

39
36
29
23
19
26
32
39
44
51
57
03
14
58 20

58 12

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
0
00
00
00
00
00
00
o
ov
oo
]
0o
(1]
00
00
00
00
00
00
oy
o0
00

00
00

00

00

00
00
00

43 00

00
00
1)}
00

(Ut

00
00
00
({1}
00
00
0o
00
00
00

+ 66 05 00 15¢

1154
154
154
154

|153

1153

1153

1153

153

‘153

153

154

153

153
153

152

152
152

153

151
151
151
151
151
151

150
150
150
150
150
150
151
151
161
151

1561

Position. I

o

38 00
33 00
25 00
15 00
10 00
05 00
55 00
47 00
33 00
25 00
18 00 !
24 00 |
26 00
22
19
10
00
50
40
30

o
3
<
<

=3
<

72
200
50

56 :

LaveS ...

6 ' fuo.gy. S

Character of
hottom.

t;_z:y'. S. Ps.......
ne. gy.
Sh 4
£
u. M
£
u.

br. M.....
fuo. gy.
g M ..
tky....
8. 7.

tne. gy. § NN

LS. G

gv.8.G........
S. brk. Sh..

gy 8.G. ...
£y. S, brk.Sh ..

T e O RN 85 S

Kind of
reel.

Weight of
sinker,

{ Tanner ..

ve-UQU ...

44,7 |00

Temperature.
18ur-]
Adr. fuoo.!B()“
oF, | oF. | oF,
68 | 54 | 42.5
65 | 55 [41.6
55| 55 |41.8
551 53 |41.9
54 | 53 |43.1
53 . 50 |48.2
53 52 | 48.0
53 | 52 |43.
53 52 | 43.
b4 | 53 |41
54 | 53 |41
54 | 52 |44
53| 61 |44
52| 5141
54 63 42
54| 51 42.6
63 | 51 421
53 | b1 |42.1
53 51 | 42.6
53| 51 | 42.1
54 | 52 | 43.8
68 . 51 :41.9
66 - 54
57 55 47.3
57 | &5 |43.2
57| 65 144.1
54| 53 [43.8
54 | 65 30.9
53| 54 '40.9
53| 54:41.90
b2 | 53 42,6
52 5 |39.1
52 | b4 140.1
53 | 5¢ 44.6
53 . 54 42.1
53 54 30.6
53 1 54 1 30,1
53 | 54 42,9
531 53448
531 52 43.9!
54, 52 [41.4!
55 53 | 44.4
Hh 50 | 4538
57| 52 147.5
52 .6
52
52
58
55
53
52
62
62
G0
60
57
57 |
56 ,
5 |
62
56
56
65 |
54 !
85 .
55 |
50
56 -
b4 |
55 |
58 i
55
55
50
50 -
63 ¢




INVESTIGATIONS OF THE ALBATROSS. 485

Record of hydrographic soundings of the U. S. Fish Commission atea'mer Albatross from
July 1, 1888, fo June 30, 1889—Continued.

S i ! i
z b ! i of Position X ' o ; Temperature. b o
q ate. * e e raractor of 2%
b duy. , - bottom. Y T Kxi‘:lg].of ' @/g
w : Lat. N. Long.W.I a Air. fhllll"l.‘ Bot.i lgﬁ
d -— N . e e - . .i - . o i
1888. 0 1 m . c 1ot :Fm& [ N ! i |
1426 | Au. 20 ! g:31 e a e by g0 102 [o1 o o R " Lbs.
.22 ¢ 831 p.m. | 57 58 00 (150 12 001 1024 7v.S..... IR A id191 T . =
}:27 ---do .. 9:46p.m, | 57 52 00 {150 16 00 . 114 ,éy. S. bk Sp . 33 | ‘,’9 :}1‘ lulnno: o 3’?
1428 | ..do. .11:08p.m. | 57 47 00 ‘160 00 00 113wy S bl Sp Glomtoelasle s o
1420 |Aug. 23 [12:22 a0 | 57 41 00 140 41 00 M0 2. 8 bk Sp el B e >
1130 -- do..l 145 a.m. ‘ 5747 00 140 81 00 3 T faelae 25
a1 .. do ) 3ind oo | 57 53 00 149 10 00 | 30qo - 25
32 |...do .. | 424 a.mu. | 57 59 00 [149 33 00 | Al do 25
1433 [...d e Pe - ot i *41.6(...do .. 25
o...|5 5% 05 00 (149 48 00 b
1434 |...do...| T: 58 11 00 150 U3 00 L3 do.. %
1435 |...do | 898 a m. | 63 17 00 150 17 001 sl S
1436 |...do.. | 9:43.a . | 58 23 00 ;150 32 00 8500 :
1437 |...do. 11174, 1n. 58 20 00 1150 48 00 Laaaiae by
438 (...do... 12:30 p.ny. | G8 35 00 1151 03 00 - S e O 44
1439 |...do ... 1:53p.m. | 58 40 00 |151 16 00 “4L10...do ¥
1430 |...do .. 3:00 p. . | 58 50 00 151 07 00 1 do »
Mal [-do T 08 pom 5 &7 00 15100 00 R %
le2 ). do.. . 5:35p . | 56 6100 150 47 00 | sl 35
143 |...do .1 6:34 p.an. | 58 46 00 |10 &3 00 Edh 2
Wag |...do .| 813 p . | 18 40 00 150 1700, G5, =¥ Hith ®
445 |--.do .| 0:32 pm, | 58 43 00 (150 03 00 07 Iy 8.0 55 | 54411 25
1446 1. do . 110:50 p. o, | 58 27 00 (149 47 00 84 k.S 55, 54 |40.0. 25
}N7 Aug, 20 (12:21 o, ¢ 54 21 00 |140 33 00 | 90 juy-8. 561 561413 25
]448 j---do ...] 1:41 a,m. | 58 14 00 [149 17 00 [ 85 2y.8 . 56 ' 50 (4121 25
]440 i.o-do (10| B:02a.m! | 58 08 00 |148 04 00 1 77 12y 8 56! 56 |117] 4
450 . ..do . ..| 4:28n 0. 00 148 49 00 98 EY.S.. 56 56 |41.6] 25
1451 ..do .| 621 am. | o0 148 34 00 507 LM 57| 56 |38 25
1452 '...do ...| 8:25a. m. | 0U 148 20 00 | 59t | bL.S. 60| 5o 376 8
1453 - doa. . [10:03 . | 00 1148 20 00 | 761 [vu ¥ 62| 59 |s70l ot
1:38 p. 00 1148 46 00 | 7Ly S . G| 50|17 o
‘| 2:56 p. ob 118 57 00 | 66 | £¥.S. 58 | 57413 ]
| %:15p. 00 |14p 08 00 | 72 1v.S.. 58l 57 ls21t »
.| 5:38 p. 00 [140 17 00 | 103 | bu. M. 57 50 {41.61. 25
.; 6:55 p. 00 |140 30 00 | 122 {py M 57 . 67 |41.8]. a5
1 9:08 . 44 00 1140 02 00 | 118 ay.S.. 57 56 [.....I. 28
10:28 . 47 00 [148 45 00 [ 00 | zy 571 86 418/ 25
1:42 ], 40 00 1148 £9 00 | 100 57| 57 415/ S
1:31 o, b3 00 (148 07 00 | 902 57| 57 [360] 38
3:10 0. 42 00 |148 07 00 ; 358 57 | 58 |30.1| Tauner 25
.| 4:30 2. 00 [148 07 00 i 151 571 58 |40.0l:..do.....| 25
| 6:46 a. 00 147 50 00 | 30! 571 58| dell| o8
.| 30 0. 5 00 [k47 50 00 | 537 62| 50 /380! Sigsbee..| 38
.| 9:06 2. o (147 50 00 | 87 63| 57 [4L.8]...do. ...[ 38
.|10:21 a, 3 00 147 50 00 | 102 64 66 4171 38
.|11:37 a. 5 00 1147 33 00 | 308 62| 56392 25
-|12:54 p. 00 [147 17 00 | 252 6l 57 [ 40.1 . 25
.| 2:00 p. 00 1147 00 00 | 109 597 534101 25
.| 3:23 p. 00 1146 42 0V 02 57 1 53 1426(..,do 25
4:34 p. 00 146 26 00 45 59| 53 144.8|...do.... 25
.| 5:11 p. 00 146 19 00 | 1L 58| 53 [5L8(...do..... 25
8:30 a. ¥0 00 [146 28 00 | 15 6l| 53[498).. .do....| o5
.| 3:40 p. 2 00 146 20 00 | 22 58| 53 .....|landlesd
.| 4:26 p. o0 146 13 00 | 14t 58| 53 |41.2; Tanner..| 25
.| 5:30 p. 3 00 {145 56 00 | G20 61| 57(37.0: Si 38
.| 8:30p. 00 [145 25 00 2,425 59 | 58 |85.0 38
. 2:54 p.m. | 50 01 00 |144 22 00 ;2,220 59 09 35.0 60
1481 |...do...! T:81a.m. | 59 08 00 [143 80 00 2,138 60, 59350 80
1482 | . do ... 10:30 o.1n. | 50 12 00 [143 U0 00 1,524 .4 e3: 69 36 80
1463 |2 do ...; 1:32 p.m. | 69 00 00 |142 37 00 |1, 764 fo 65 | 60 | 35. 60
1484 |._.do 8:38 p.m. | 58 54 00 {142 33 00 1,745 |br.and gy.oz ..| 64, 60 !85 80
1485 (.. do 5:33 p.m. | 58 56 00 [142 18 00 :1,676 [br. andgy.0z .., 62: 60 |35, 60
1486 |...do ...| T:24 p.m. | 58 58 00 |141 69 0 11,500 | gy. oz 60 ‘ 50 ; 85, 00
1457 .. do ...l 9:10'p. m. | 68 51 00 |141 46 00 !1.548 gN.0Z. .. .| 60| 60 |35. 60
1488 | Avg. 281 3:51 a.m. | 68 17 00 1130 35 00 ;1,815 | gy. 0z ..boeo: 60l 8s, 60
1489 | de .. 11208 . | 67 45 00 {130 25 00 1,778 | br.and gy.oz..1 50 | o8¢, 60
1490 | Aug. 20 :12:48 2. m. | 56 35 00 |L47 55 0V 1,435 | Nospecimen ..| 57 ;7 567 ... 60
1401 | Aug. 30| 6:56 a. m. | 54 02 00 i134 34 00 :1,571 |br.and gy.oz ..} 67| 5T |85, 38
1402 7 do ...| 630 p.m. | 52 32 00 :133 05 00 1,601 gy, gx. oo 67| 6v 135, 38
14u3 |‘Aug. 81’} 4:38 a.m. | 61 34 00 :131 25 00 1,099 jgn. M. | 68| 6935
1404 | .do...| G:ad p.m. | 51 0 00 1128 07 00 ¢ B3 | bn. M | 68| 60|44 25
1495 127 do - ..|10:02 p. . | 51 01 0C 1128 25 001 82 Jgv.8...oonnnn 61| 55|465!...do 25
1406 . Sept. 1| 9:23a.m. : 60 56 00 |l‘..’8 09 00 : 22| Nospecimen ..i 066 | 56 .....
1407 i...do ...| 9:63 a, m. | 50 55 00 128 04 30| 18 No specisen ..} 60 | 56 R
1498 | Sept. 19| 3:53 8. m. | 48 20 00 1124 68 30 B2 64 | 52 :dd4. 25
l14‘-99 ...do ...| 4:38 a.m. | 48 18 00 425 053 30 1 106 54 52 :44. d 25
1500 ..-do...| 5:17a.m. | 48 16 00 |1256 12 30 ‘ 108 57 ° 52 {43.7|...do .....} 25
501 |...do...| 6:02a.m. | 4B 14 00 12519 30 | 55 571 571.....l-..do.....l 25




486 PEPORT OF COMMISSIONER OF FISH AND FISHERIES.

Record of hydrographic soundings of the U. 8. I'ish Commission steamer Albatrose from
July 1, 1883, to June 30, 1889 —Continued.

S Position, i Temperature. s -
I, - -
é Date 'l‘ilme of | | = Chluracter of S | Kindl of f"%
o= ’ day. . b= yottom. Sur- reel. =8
% ) Lat.N. |Long. W. & | Adr. e oo, Bot ; z
2] =T
1888. o+ mf o s | FPma oF, |OF. Lbs.
1502 SeRt.. 19| 6:33 a.m, ; 48 12 00 [125 26 30 70 57 | 45.7 | Taoner.. 26
1502 |...do .. | 7:14 n.m. | 48 10 00 (125 33 30 : 39 g(l) isg ...go ..... gg
48 08 00 {125 40 30 ' 105 4.8(...do..... p
48 06 00 126 47 30 | 586 61 | 38.2 | Sigabes..| 38
48 04 00 [125 54 30 | 505 59 138.6|...do..... 38
48 03 00 126 01 30 | 92 59 [ 38.0 (. . 38
48 01 00 126 09 00 | 768 60 [37.21... 38
47 69 00 {126 15 00 | 856 5 38
47 57 00 [126 22 30 | 816 38
47 55 00 [126 206 60 [1,239 38
48 07 00 |125 03 00~ 8O 25
48 07 00 {126 00 31 | 178 25
48 05 00 {125 08 00 | 77 25
48 03 00 [125 1500 ; 82 5
48 01 00 |125 22 00 | 218 2
3; gg % }%g ?xg gg 12(1) 57 :43.2 .. .do | ég
47 56 00 [125 42 30 | 378 50 $30.7 | Sigebec... 38
47 62 00 {125 35 00 | 274 58 [40.2: Tounor..j 25
47 49 00 |125 28 00 | 462 58 | 30.7 | Signbee . 38
47 46 00 [125 20 30 | 522 68 |39.1|...do..... 38
47 47 00 125 14 00 | 378 58 38
47 48 00 [125 07 00 ' 200 58 38
47 49 00 [124 59 00 | 67 58 38
47 51 00 7124 52 00 | 52 58 38
47 48 00 (124 43 00 30 58 88
47 43 00 (124 41 00 a3 59 88
47 36 00 {124 46 00 | 53 58 38
47 35 00 |124 53 00 | 75 58 38
47 83 00 [125 0;’; 08 %;; fno. .Zg 33
47 32 00 [125 08 ¢ wM ..
47 97 00 1125 06 00 | 635 | Lu M . 60 | 50 48
47 22 00 ‘125 03 38 758 1 gy, 07, gg gg gg
47 17 00 125 01 3 578 ' EY. 0% iennnan 5
47 18 00 124 54 00 | 386 lNo specimen .. gg gg gg
473900 124 4700 | 82 lhu.M.......... § .
.| 4721001243930 | 51|fnebk.S...... 57| 67 459]...do 25
J:458. m. i 47 22 00 (124 32 00 G.and P.. o587 57146.9(...do.....} 2?
2:20 0. o, | 47 17 00 124 30 0V 4 57| 57 [47.6]...do. ... 25
04a.m. | 47 12 00 124 28 00 Jos7l 5714690 .do. ... P2
.. 3:43 & m. | 47 07 00 124 26 00 561 57 i481(...do.....[ 2B
1 4:268.,m. | 47 05 00 124 32 30 56 | 57 [46.6(...do..... 25
.| 5:07a.m. | 47 04 00 [124 39 30 56 | 57:460{...do..... 26
6:45a.m. | 47 02 00 |124 47 00 56 | 67 145.9(...do 25
25 47 00 00 124 53 30 | 54 | 56 |44.9|...do 25
. 46 53 00 ;125 00 30 | 54 | 56 |39.7|...do. 25
...| 8:03 n.m. | 46 53 00 124 57 VO : 66 | 658 |39.4)...do. 25
| g48a.m, | 46 54 00 1124 50 00 5 | 68 |..... ...do. 25
_..1 8:41 a.1m. | 46 56 00 {124 43 00 57| 50 |..... ...do 26
..10.21 a.m. | 46 51 00 (124 41 00 57| 50 [46.0]...do 26
...|11:01 & m. | 46 50 00 [124 48 00 57, G0 26
[13:41 2. m. | 46 48 00 '12¢ 55 00 57! 59 25
12:38 p.n. | 46 43 00 {124 52 00 | 58 i 60 25
1:23p. m. | 46 45 00 124 44 00 68| 60 25
oo 2:00p.m. | 46 47 00 '124 37 00 601 60 25
o 2:41.m. | 46 40 00 154 30 00 60| 59 25
| 3:18p.m. | 46 51 00 124 u2 30 60 ' 50 26
.| 3:56p.m. | 46 54 00 [124 15 00 60 [ 50 26
1g:47p.m. | 46 54 00 124 22 30 57 59 25
5:32].1n. | 46 54 00 (124 30 00 | 58 | 50 2;
6:10 . m. | 46 51 00 [124 35 00 57| 69 25
6:52p.m. | 46 56 00 [124 39 €0 : 57| 59 25
7:25p.m. | 46 52 00 124 45 00 67| 53 25
8:18p. . | 46 47 00 |124 43 00 : 58 | 60 25
9:33p. D1 | 46 36 00 1124 36 00 . 58 | 60 . 25
10:28 p.yu. | 46 53 10 1124 32 00 58 | 60 . ,2,5
“N1:24 p.n. | 46 40 00 [124 25 00 58 | 50 ‘ : 2
12:15 2. 1. | 48 41 00 1124 18 00 57| 58 |46.71...do.. =
J 1:11 2. m | 46 37 00 1124 17 30 57| 68 |46.1)...do..... >
| 1:58 a1, | 46 85 og ilgi 2} .(;’3 93 gg .4.5..1.|.. (}o ..... b
. 2:87a.m. | 46 33 00 1124 3 5 5 1...do ... p
1 3:36a.m. | 46 51 00 1124 38 00 | 433 | No.specimen ..| 58 | 68 |30.21...do..... 3“5'
9:43n.m. | 48 34 00 [124 5300 | 65 jgn. M.......... 55| 61 |45.8|...do..... e
10:22 a1, | 48 27 00 (126 00 00 | 60 [S. R.... 54| 63[45.2|...do..... 3
$:51 p.m. | 48 16 00 {123 40 00 | 101 ['5.G . | 62| 49 |45.2]...do-.... 2
3:36 p.m. | 46 34 00 {124 1230 | 20 i gy. Sevreeennnnn 60| 67(62.9...do..--.




INVESTIGATIONS OF THE ALBATROSS. 487

Recordb hydr ic soundi
f hydrographic soundings of the U. S. Fish Commission stcamer Albaiross from
July 1, 1888, to June 30, 1889 —~Coutinued.

2 l Position. l i —
5 | Date. | Time of |- m————| & Temperature. ' 3.
£ ¢ 1 dey. ! % Chbarncterof | .. __ . Kindof 558
(753 H | Lat. N. '‘Long. W.: bottom. = reel. L]
o | 1 i I A Slll'-lB L 2.2
- ;— - R S faco! 0 B
N o ’ " Q [ " Fm' i . !
430 p.m ‘ 46 31 00 174 19 00 foe. gy. S -°F i Lba.
517 plunc | 46 32 00 1124 26 00 foe, gy, S | Tanner ... 25
558 pom. | 40 31 00 ‘124 33 00 155 - oKy S - § oo 3
6:42 p.m. | 46 30 00 124 30 30 | 132, brooz..... : i45 |...do. 25
7:52 p.m. ! 46 28 00 124 33 00 98 ! fue. )"s' 39,6 Sigsbes ..| 38
8:22 p.m. | 10 27 00 124 20 00 55 [ bk 5 g5 348 Tauper .| 25
9:10 p.m. ' 46 25 00 124 20 00 4V 47 .| 28
0:59 p. m. + 46 23 00 124 27 Ov 479 25
:52 p.m, * 46 22 00 1124 34 00 47 26
49 p.m. ; 46 21 00 1124 41 00 : 46.5 26
:58 I 73 i {ne.gy. S . 42.5 25
- :gl 25
8. 25
C 108 lov.on T 46.0 1. 25
43.8 ;. 25
i 6 44.2 . 25
| 38.8 . 25
----- 45.9|. 25
1 46.1 . 25
Yogli bu. M., - 4.6 ... 25
' oz ol - : 431 %
---- 3v.8 bn.,bueu o8
| ' br oz ... . 333 ...({o ..... T8
Yol . do..... ¢ 48
‘ e . 47.1, Tanper = 2
5 478 do...... 25
5 46.2]...do ..... 25
43 64 0U 38.7 Sigsbee .. 38
43 50 00 125 01 30 ' 40.3,...do ..... 43
421 ...do ... 38
34 00 00 120 30 00 226 i
44 25 30 120 20 30 ° 21 507 46.3].. do. ..+ U8
32 36 30 ‘117 20 30 - 97 ¥L ey g Tanner ... 25
32 36 00 117 20 00 & 3247 ,3 .88
' 4% 45 30 117 32 00 | 060 ;’9 48
32 44 30 [117 43 30 266 | oo 48
32 33 30 117 55 00 211 i 48
42 82 00 118 07 00 1047 gy, a8 48
45 41 00 118 18 30 1 770 Fe. 5. bk, Sp .1 35 s 38
42 30 00 118 30 80 | 015 | 10e.8.G.......| 55 50 48
2 29 00 [1i8 42 00 | 324 ; B9 38
32880 (11348001 731 50 48
" i 3228 uo (11 58 30 | 092 o a8
: 32 27 30 (118 59 00 35‘.7) ! 50 .
21 )...do .. 322530 11905 00 | 1T :
}g‘,ia!...du SNT0 a0, | 32 25 15 1119 04 30 6 gg .)05 111333‘}' i 2
lot b..do | E:40p . | 3220 00 110 04 30 |* 337 i ranmert a
10 . do .| Ga8p.m. | 3215 00 111D 0630 | 713 er.. 2
1624 | do .| &l po. | 32 20 00 [119 08 30 | 440 iy
losg | do...| 9:48p.m. ; 82 22 30 (119 09 30 | 150 8'8‘
1637 | do ... 10:30 p.m. | 82 24 30 |119 10 80 77 3
loy Cdo U108 p.m, | 2 23 00 119 12 00 ¢ 176 i
1859 ."'do :5Tpom. | 3221 00 119 15 00 ' 48O 3
129 | Jau. V77 1:04 mow, | 3217 30 1110 19 00 1 298 8
30 0. .do ... B:26a.m, | 3227 30 1101580| 158 38
31 .!ag'ﬁosolug}jsgi & - 3
S 329945 110130 69 | 58.6 | I\ X
© 322000 11924 00, 43 58 A).s. o .1"5‘5'"
3270 g1z g0l 46 60 | 5411 " .do .
" | 32 28 00 118 11 30+ 49 rky . , o0 554 do..
| B 911 00 46 | y!S. Dk Sp. ‘G es ) 5 (549 do .
125700 1911 00, 48| Cobrk Sh..| 61 59|87 Tdo..
| 322745 1190980 | 47| bk.S.brk.Sh..| G4 50550 o
%5 g 30 |119 08 30 | 80 | gv. S.brk. Sh| 64 60|594(...do .
N 03011007301 11| vky .. ... 80059 Hand 1
"\ 32 28 00 119 05 30 | 51 .S brk.S 50 | 545 1 o st
! 35 30 00 110 06 16 | 113 401 r | 28
32 32 00 (118 07 ool 174 300! de 25
03 b | 32 34 16 (110 0B 00 158 % i74| St i
50 p.w. | 82 39 00 1118 10 00 . 106 e co. 38
45 p.m, | 32 45 00 119 11 30| 50 ST o 28
17 poan. | 82 47 45 1119 12 30 | 243 8 | 6540 ‘10 e 38
17 b | 32 53 00 1119 12 30 | 495 s 5
do L1125 p.m. | 8250 0 |119 1400 614 o8 104 e 38
1059 | Fan. 181231 a'm. | 4305 60 108 00 802 | . R B
1051 |...do... LsG . | 35 10 00,139 21 00 | 310 | g, 4'%5"'1“‘0' - 38
1055 1 gg . ggg a.m. | 83 12 00 |119 23 00 47 s’ ) l A anner .. ‘?
s oas . . . Pt | 08BN P Sot 5g 1108 | Siesbes .. . H]
p 33 11 00 1118 19 15 ; 404 50 | 40.8 Slgs‘beo.. 38




488

REPORT QOF COMMISSIONER OF

FISH AND FISHERIES.

Record of hydrographic soundings of the U. 8. Iiish Commission steamer Albatross from
Julyl 1888, to June 30, 1889—Coutinued.

. Position.
Time of R Character of
day. i b4 bottom.
Lat.N. |Long. W, 2
; ¢ A
o 4 Q ¢ | Fing. i
B:24 poou. | 43 09 30 119 12 30 . 950 |
5:05 p.m, | 43 06 30 |118 58 30 . 924
6:39 p.oa, | 33 03 15 118 45 30 ;766
815 p. . | 33 UK €O (118 34 90 | 485 |
9:42p.m. § 33 U8 B0 118 22 30 560 !
1:15p.m. | 33 03 vo 118 12 50 552
2:45a.m, | 32 57 0v [118 02 B0 426 |
2:17a.w. | 32 52 00 (117 52 00 360 !
3:42 a.m. | 32 46 00 [117 4L v 4.
1:28 p.m. | 32 46 30 [118 w0 3u ,
5:08 2.1 | 32 47 30 |118 29 30 |
6:03 a.1u. | 32 47 00 [118 37 v0 | 657
713 a.m, | 32 46 15 |118 44 0v ¢ 613 |
8:17a.m. | 32 44 00 |118 53 00 | 8T .
0:27 a.m. | 32 44 Ou {119 00 00 | 560 .
1669 (10:30 o m. | 32 43 45 1119 06 45 241 o
1670 L 0:54 am, | 3243 45 (11809 15, 56wy, S, -
1671 do...:11:14 a. m. | 82 43 45 (119 11 30 | 43 ' brk.SH.G . ...
1672 1. .do . |lI 44 a.m. | 32 43 45 [119 14 vo 46 | R.sh ..., |
1673 do. |l2 203 pom. (32 43 45 |119 16 30 | 103 [G.Wmk.Sh.....
1674 .do. 12 28 p.m. | 32 45 45 (119 15 15 83 | yL'S, (f
1675 32 45 45 |11y 12 30 7L ey \ brk. Sh
1676 | 32 46 00 {119 10 00 173 |
1637 32 46 00 |119 07 30 340
1478 32 42 30 (119 05 15 X
1679 32 42 45 (119 07 16 28 ..
1680 i 32 42 45 {119 09 30 48 ; R.brk. Sh. ..
163] o 32 43 00 {119 11 30 62 - (x Ey. S, brk. \h
1682 C 3 32 43 00 (119 14 00 | 220 - |
1683 | 4 3241 00 119 1245 | 183 |
1084 - B 3% 32 41 00 (119 10 45 118 3 P
1685 ! .. A 324115 [119 08 45 | 52 Nl R
1680 ;...do ...; 5:06 p.1n. | 32 41 15 1119 06 16 55 0 gy . S brk. ShL .
1687 .. do ... 5:24 p.m. | 32 41 30 (119 04 00 V.S o
lGHBl ..do ...\ 5:46 p.au. | 32 39 45 {119 05 15
1689 (.. . do . 6:06 p.n, - 32 39 30 /119 07 45
1690 |...do . .| 6:26 p.m. j 32 39 156 1119 10 00
1691 |...do .. .| 6:45 p.m. : 32 39 00 [119 12 )5
1602 . _.do ... | T08p.m. | 32 36 30 (110 12 15
1603 |-- o .. 26 p.m. | 32 34 15 119 12 00
1604 do...| 7:44 p.m. | 32 32 00 (119 12 00 -
1695 ‘ do...| 801 p.m. | 32 30 15 (119 13 30 4
1696 do...! 820 p.m. | 322045 {119 11 30 47 j brk. 8h
1697 ' do .. | 8:39 p.w., | 82 31 00 119 08 30 55 |cm \]!h anit bk.
k. Sh.
1688 ._.do 8:58 p.m. ; 32 32 15 [119 07 45 | [iX} icw bk. S. brk.
i ! h.
1609 *...do ...| 9:17 p. . | 32 38 30 i 214 Sh
1700 *.. do ...| 9:40 p.om. | 32 34 45 L 867 i hed.wm ..
170l 5...do ...'10:08 p.m, | 32 32 30 i 406 } Ky, % Lrk.Sb
1702 V.. do .. [10:38 p.m. | 32 30 30 W6y N Ll
1703 .. .do ...|11:03 p.m. : 32 28 30 1141 gy 8
1704 |...do .. | 11:21 p.m. | 82 26 80 ieo |l pvs
1705 | Jan. 26 832 a. m. 32 24 45 533 br. M
1706 (... do ...i O 32 200! 51 | hrd.
1707 | Treb. 4 | 10: 2 40 10 . 45 | M.....
1708 1. Qo ...| 2 55 30 441 | gn. M.
1708 ; ..do...| 3 00 00 454 1gn. M.
1710 ...do ...} 6 08 00 | 452 i pv . M ..
171 do.. | T 11 30 445 gy . M .
1712 | . do.. | & 15 00 432 - pu. M
1718 |...do...| 8 18 45 327 R.bk.S...
1714 ... do ...| ® 22 3v 324 | gn. M.,
115 .. do ...i10: 3 26 00 276 | gn. M.
1716 |...do ...i11: 33 20 30 264 | gn. M.
3717 [ Felh. 511 3 33 30 v 16t | an, M
1718 |.. do ... 38 30 P21 | hed. M
I8 ... do .o [oeerinnnnns 3 41 00 18 |fne. g
1T do.o]oeeeaane. 33 40 00 21 | fue. gy.
1920 [ do ...111:34 a.m. ! 33 89 00 (118 15 00 26 - foe. gy.
1722 1 ...do .. {11:50 a.m.: 33 37 00 [118 13 45 | 20 fue. gy.
1723 | .do .. |12:0l p.w. 33 16 15 (118 13 00 20 fuo. gy.
1724 | .o .., {1216 . m, | 33 34 30 {118 12 00 | 49 . fuo. gy. S
1725 |.. do ..y 12:30 p.m. 33 32 45 118 10 46 | 115 : ine.gy. S .
1726 | Feb. 6 !11:17 ». m | 4 06 00 1119 32 VO 124 1 gn, M.
1727 |...do ...[11: 27p o5 00 (110 31 30 88 | gun. M ...
1728 |.. . do ... lleBp.m.| 34 04 00 [110 31 30 47 | gv. 5. bk.ep....

Tonperature.
Kind1 of
@ur reel,
Air. face.! ! Bot.
OF, | oI". ! OF.
64 . 61 | 39 | Sigsbeo ..
G7 6L 139 ..do. ,
59 ;7 59 39.2 do ...
58 . 50 :40.7| ..do ...,
57 59 40 o
56| 58 30K8[ au.....
o4 58 40.7|. do. ...
56 ' 59 509 do. .. ‘
55 : 59 1414 ..do....
58 1 59 |41.6 . do .. ..
58 68 |40.9 Lodoool,, :
59 50 13y Ldoa,
59 50 .39 ..do
59 i 59 |39 do.....
a8 691395 Ldo.
58 597451 . do..
[ R YT TN | l.muer
59 3 odo
5H9 Byoodo oL
HY - doo
50, 281 .do....
591 60 [52.8] ..do..... |
G361 152.8(. do....
G4 - 61 N L
66 61 (549 .. do....
66| 61 [56.9 (.
G4 611 ... .
64 ' 6165
G4, 61 |55
63| 61474
63! 61 '47.4 .
G3° 6l 1474 (.
71 61 |47.5].
71, 62,47.4|.
71 G2 1 47.4 |.
G} 59 [47.4
61" 59 [47.3
6l 501472
S8 69140
H8 T 50 1 505
38 . 59|53
LI T N
58 . 50 163.1
58 59 ! 531
58‘ 59 |538l...do....
58 58 1 45.6 ' do.....
58 58 i45.4/.. do....
591 5% 4L#|.. do ... .
59« BR 41.0i...do ...
59 n8 41.8 ...do ... .
59 58 - o dooLl
601 59 30.7; gl}.'!ib(,().
50| 59 .| Lanver.
46 | 59 i 68 Signbuc..
60 61 |40.8
ol | 61405
62 00 - 46.4
61 : 60 :40.8
61 60 : 41
(13} | 60 | 43.2
60 59 1 43.2
60 | 6y 51
60| 60,45 |...do..
58 50 . Tapner .
68, 59 .59 |.. do...
541 57 ....|land- lond’
541 87 ....] Tunner
54 o7 - 67 do ... .
56 58 !
56 58 ;
56 i 58
50 | 58
57 60 :
57 68 .....
571 68

65.6¢...




Record of hydrographic soundings of the

Position
Time of
Date day
| Lat.N. [Long. W
1880.! o bo
Feb. 6,155 a. m.l 34 03 00 119 2015
|-~ do | 12:01 poan. | 34 03 30 119 28 45
.do .. 11207 p. m.. 34 03 45 [119,28 15
.- do. ‘ 2:13p.m.‘ 34 04 00 {139 28 00
..do ...t12:20p. w. | 34 04 30 [119 27 00
- do ... |12:38p.m.| 84 03 30 |110 27 00
..do . 2:45p. n. | 34 02 3u (119 27 45
..do .. [12:533p.m. | 31 0t 45 119 28 00
¥eb, 8]10:21 o, m | 83 44 80 (119 59 o
..o ... : .43 48 ou 112010 30
| 83 52 30 [120 14 30
33 55 00 (120 16 39
34 00 00 [120 20 00
44 06 15 (120 29 15
34 07 00 (120 26 00
34 07 0v 3120 25 OV
34 07 00 [120 23 40
34 06 30 120 23 30
34 06 00 [120 23 00
34 23 15 110 40 3
3¢ 22 45 [119 40 00
84 23 15 119 39 45
34 23 40 (119 59 50
34 21 10 (110 38 40
34 21 00 |119 37 45
34 18 45 [119 42 00
.134 20 30 (119 44 45
133 5945 (110 21 30
.13t 0000|119 21 30
L 33 42 45 [L10 2¢ 30
-1'33 47 30 |110 25 00
.| 33 30 30 |119 28 30
133 24 00 (110 26 30
L1133 10 30 119 27 00
-] 33 17 30 1119 2¢ 30
e |33 17 45 |19 28 30
Y 1334 15 119 23 30
: 3314 00 119 24 00
: L3316 15 119 20 00
g *| 33 20 00 [119 14 B0
2 133 28 15 (118 58 00
: .| 83 27 30 {118 51 00
3: | 83 26 15 |118 43 15
<06 L3222 30 (U718 00
.do . 14 | 32 17 30 [117 10 30
do ... 615p. m.| 32 05 46 |117 23 15
“do ... 8:30p.m.| 315000 117 27 30
_.do ...|11:18 p.m. | 31 20 3V 117 33 00
Teb, 27| 2:36 . m,| 31 03 30 . '{17 40 16
..do...| 7:39a.m.| 30 21 00 117 51 30
.do 11:08 . m. | 20 56 30 ;117 68 00
do...| L:4lp.m. 203800 1118 06 15
0o ...} 514 p.w.| 20 14 30 11817 00 -
“.do ...| 6:50p. m.| 20 08 30 :118 13 30
Feb. 28| 7:05a.m.| 28 56 15 118 18 00
. do...] T4la m. 2867 00|18 16 00
FURY' [/ JPO P 28 57 20 |118 17 00
. do...| 6:07Tp.m.; 28 48 00 [118 17 00
.o ...] 852 p.w.| 28 31 00 118 06 00
Mar. 1| 5:10 8., 27 46 30 117 36 00 °
o ...|12:16 pom. | 26 58 00117 04 00
~..do...| 648p.m.j 26 12 00 116 37 00
Mar, 2| 2:19a.m.| 25 20 00 116 00 00
...do...] 5:5t¢a.m.! 2515 00 116 00 U0
Cdo ... 813 a.m.! 25 05 00 115 50 00
Ao .. 11:00 2. m, 24 58 05 (118 51 45
Tdo ... 11:20 a.m.| 24 5¢ OV 115 43 0V
Cato ... 12:01p.m. ' 24 51 W 115 43 00
.. do...| 212p.m.j 2435 00 (115 41 00
7o ...| 880 p m.| 234600 115 '*lf 00
Mar, 3| 3:10a.m.} 22 57 00 115 2;) o
do ...| 9:36a.m.| 22 07 30 |115 18 00
Tdo. .| 4:03p.m.} 2117 30 115 04 00 ]
.do ...[10:28 p. .| 20 20 00 [114 58 00 :
Mnr 4| 505a.m.| 10 35 00 114 52 00 2,
..udo ...[11:28a.m.| 18 44 00 114 45 00

INVES

July 1, 1838, to June 30, 1380—Continued.

i'.!, 280

1,925 ¢
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TIGATIONS OF THE ALBATROSS.

489

U. S. Fish Commission steamer Albatross from

Character of
bottom.

gy Sb Lk Sp..
gy. S. bk. 59
brk. sh.

o, gy. 8. G ...
fne, gy. 8
)
g

,,\' \ ........
¢o. 8. brk. Sl
gn M
wn M.
e, M
bk 5.
| bri. ¥
G.brk. Sl -

"V .:.-.

tuo DK & wi. §.
M.

'ry S brk. 8h
G. Sh

gZy. 5. ... .
g\.)(b ..
M

ML S

G Coralline . .|
R. bl S, .
YA JORR
No spocimen.
br. ¥
br. oz
br. M .
b, M ..
| br. Oz.
br.M ... ..
tno. bk, S

Temperature. |
e ] Kind of
sur-| | roal.
Alir. fnw | Bot.
o, | of, | oI,
57| 58 .55 anner ..
57 1 o8 5.'1.2 do.....
57 . 5% |56 do ...,
1
67 53 | 54
57| 5351
7 58 [ 61,
57 . 08 [ 66
57 58 | 53.
58 7] .-
57
ng
58
58
59
[\1)]
(1]
G
[th]
66
62
62
62
62
62
6
a3 .
63 :
70
T
67
Gé
Gt ) !
G2 5 00141 i.. do.....
62| 60:57 ! ‘Lanner..
L]} 53 | 63 do . ...
118 58 .do...-.
[i1] 58 do.o o-..
60 57 do ...
60 | 67 514 Si;.sbeu
G2 58 | $9.5 [.. do
55 56 | 40 ...do....
55 |, 56 39.4 do .l
56| 57 140 |.lldo il
6l | 2. -
61 .
o | 8080
6l , 37.5. ..
G0 59 137,61, i
60+ 60 875 .. |
61, 603531 ..do..... ,
6u 60,85 1...do......
62 62 [35.2[...lo.....
61 62 |3541)...do.....
g: 61 [355].. do .....
6l 6l [.....] Tanuer
Gl : gl | 59 o .
6l 6L .. “Handlond
61! 61136 | Sigsboo..
61 1 6l ) & e
6V N
65 -
75 ‘ .
65 .l
64 : B . .
66| 64 |J:4|.. do ...
G4 1 65 ;644 Tauner ..
G4 6; 140 5 Sigsbeo -
65 ! 354, - do ool
67 | uu'.xu' .do |
35 | do
4.9 .. do.....
ea "l.) | do .....
b Lo ...l
w e e \
67 i 69 I 349!...do .....
70 . 70 i85 .do coesld

Weight of
] eixﬁ(er.

E!
%

00 00
(SR 4)

S S NN D
ot
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Record of hydrographic soundings of the U. 8. Fish Commission steamer Albatross Srom
July 1, 1883, to June 30, 1989 —~Continuned.

|
|

N Ve
ZQ Position. ‘I'emperature, ™
- Timeof | . _ . __ = Characterof | _ | Kiod of |—'! M
= Date. iay t = T P
= day. | . | ) bottom. - sar.| reel. ]
& ! Lat. N. | Long. \V.; & Air., fack Bot, 4 @
1880. A oF Lbs.
1806 | Mar., 4| 1:24p.m.| 18 33 30 (114 44 35 Sigsbes .. 3
1806 |...do . 2:45p.m. | 18 25 30 [114 41 46.4 |...do . .... 35
1807 | Mar. 6| 6:32p.m. | 18 23 00 !114 36 398 ...do..... 35
1808 |...do . 8:44p.m.| 18 23 00 (114 138 35.3|...do..... 60
1800 | Mar, 7| (:00a.1m.| 18 23 30 (113 48 3511...do.....:. 60
1810 |.. . do ...| 5:23a.m.| 18 24 30 113 15 36.7:...do ..... 80
1811 |...do ...| 9:4ln.m.{ 18 25 00 [112 44 353 |...do..... 60
1812 (...do ...| 1:44p.m.| 18 28 30 112 12 354 |...do..... 60
1813 I...do ...} 5:52p.m.| 18 32 00 ji11 41 .. . do 60
1814 |...do...| 850p.m. 18 35 00 |11l 21 [:0)]
1815 |...do ... 10;35p.m.i 18 34 00 [111 11 3 60
1818 |...do ...[11:64 p. m.! 18 39 00 ;i1t1 07 3 @0
1817 (Mar 5:5L n.m, | 18 30 45 ‘lll 02 ) 35
181 |.. .do G:47 a.m. | 18 40 45 [110 58 . 35
1819 { Mar. 10| 4:49 a. m. 18 563 00 110 51 . 35. 35
1820 |...do ...| 6:35a.m.| 10 03 0 |10 50 3 . 60
1821 [. ..do . 8:21 a.1m.| 19 12 00 110 50 ’ 37. 35
1822 |.. .do . 9:18 i, m. | 19 15 30 (110 49 J 50. 38
1823 [...do . 3:05p. m.| 18 21 30 7373 44 35
1824 |...do 3:55p.m.| 10 26 15 72 73 |39. 35
1825 {...do...| 5:57p.m.| 10 40 15 72773 |35, 35
1826 |...do ...|10:11 p.m. | 20 09 00 70 | 70 135 85
1827 | Mar. 11| 4:44a.m.] 20 55 15 69 ' 70 | 36. 60
1828 |...do ...[10:58 &.m. | 21 41 00 72 ;74 1364 60
1829 |...do...| 5:10p.wn.| 22 25 30 69 | 71 " 355 60
1830 | Mar. 20| 6:24p.m.| 27 3715 . 35
1831 | Mar. 24 | 12:22a.m.| 28 44 16 38
1832 | Mar. 27 | 4:41a.m.| 31 23 00 25
1833 [...do ...] 6:08 5. m.| 31 13 30 i M ..., 26
1834 (June 7111:57a.m.| 48 45 30 25
1835 |...do ...} 12:24p. m.| 46 44 45 5 58 |rky ..... 25
1836 [ June 8| 8:27a.m.] 44 04 00 25
1837 |. 0 ...! 1:0Tp.m.| 43 54 B0 M ... 25
1838 do...[ L40p.m.| 43 57 30 .. 25
1839 |...do 2:00 p. m. | 44 50 30 (124 50 30 43 (M &G . 25
1840 |...do ...| 5:55p.m.; 44 00 30 [124 51 30 95 | fuebk. S ... 26
1841 [...do ...| 6:32p.m.] 4¢ 11 15 |124 48 15 68 |G ..... . 26
1842 .. do 8:40p. 1. | 44 16 00 {124 42 00 70 25
1843 |...do...| 9:43p.m.' 44 10 00 120 4000 | 61 25
1844 (...do ... )0:40 p.m.| 44 22 15 124 38 00 60 25
1845 |...do ...| 136 p. 1. | 44 25 30 |124 36 00 73 26
1846 [ June 9|12:35a.m.| 44 28 30 {124 34 00 78 25
1847 | ..do .. 1:30a.m.| 44 31 15 [124 31 45 75 25
1848 L..do...| 222a.m.| 44 34 30 (124 29 15 80 26
1849 |...do ...] 3:2la. m.| 44 37 30 |124 27 00 50 25
1850 {...do ...| 4:00a.m.| 44 40 15 {124 25 00 57 [ fne. b 25
1851 |...do...] 5:03a. m.[ 44 43 30 [124 22 30 65 Lfao. gy, S...... 25
1852 |...do ...} 5:48a.m.| 44 41 00 (124 16 15 45 | fne.gy.S.bk.Sp. 26
1853 [...do ...! 6:25a.m.| 44 39 00 [124 11 00 34 | fuo. gy. S 26
1854 | Juue 13 | 10:08 a. ra. | 45 55 30 |124 01 15 25 | foe. gv. S| 25
1855 | June 14 ; 10:12 a. m. | 48 20 00 (124 55 15 45 [rky. & G . . 26
1856 |...do ...] 10:26 a.1n.| 48 29 30 {124 50 30 3L [G. & brk.Sh. . ...do ..... 25
1857 | June 20 | 4:55a.m.| 47 23 00 (125 44 00 | 860 | go, M Sigsbee ..[ 85 -




491

INVESTIGATIONS OF THE ALBATROSS,
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INVEBTIGATIONS OF THE ALBATROSS.
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INVESTIGATIONS OF THE ALBATROSS.

497

Record of ocean temperatures and specific gravities by the 1. S. Fish Commission steamer
Albatross, July 1, 1883, Lo June 30, 1889,

Date.

1883,

July 4 12m

1

OXVVTI I ANDDRNNTTE B

T
(XA 1Y)

Time of
day.

Staition.

Victoria, B.
Gult of Groryis
Doparture Bay ..
Oft Departare Bay .
I'ribune Bay...-.
Johnaton’s Strait ..
Off Beaver Harbor.
Beaver Harbor ....
Off Cape Scot

]

3.C

Lat. N.

ot #

as Point.

3828 0U
39 04 00
39 42 00

40 21 0C ¢

40 58 00
41 35 00
42 12 00
42 50 00
43 23 00
43 HG 00

-] a4 29 00

45 04 00
45 50 00
46 36 00
47 22 00
48 09 00

51 05 00
51 14 v0
51 20 00
51 44 00

5

52 04 00
62 10 00
52 15 0V
52 11 00
52 13 00

. 52 11 00

52 15 00
52 25 00
62 18 00
52 20 00
52 50 00
53 19 00
53 16 00
53 39 00
53 40 00
54 00 00
54 13 00
B4 22 00
54 10 0U

H. Mis, 274—-32

| S
0 56 00 !

Long. W.

04 00
16 00

120 40

131 02 00 ...

165 05 30

42 80 ...
36 00 .
39 S0 1.
43 00 1.
34 00 |

2300 1.
]éOU .-

Depth.

[ S—

Fins.

..do .

Sdo..
do..
sadlo ...

..do .
do .

. do

attacbed

thermometer.

erature by

Temp

i Temperature of air.

! Temp.
speci

. of specimen wlhen
fic gravity wastaken. "

Observed specific gravity.

Bt B e 1 bt it ot e Bt bt b s b e

B i i e e 1 g i 1 B i e Bl i B e e i bl e Bt et g e e e e

L o202
L1240 |
U286

i 1.025450
i 1.025536
- 1,025736

! 1.026136
! 1. 025687

1, 024087

6u° F. with pure water at
60° I". a3 standard. ‘

'. Specific gravity reduced to

1. 025736

1. 025087
1. 025687
1. 025887
1. 025087
1. 024487
1. 024487
1. 024487
1, 023867
1. 023887
1. 022487
1.023087
1. 023487
1. 015887
1, 015887
1. 015887
1. 017136
1. 022470
1. 023887
1. 023536
1, 024336
1.024730
1. 024736
1. 024736
1. 024736
1. 024536
1. 024730
1. 024736 ;
1. 024736
1. 024746
1. 024736
1. 024736
1. 024736
1. 024738
1. 024736
1. 024736 :
1. 024736
1. 024736
1. 025136
1. 025136
1. 025136
1,025136
1. 0251356
. 025136
1. 024930
1. 0256136
1. 025136
1. 025136
1. 025136
1. 024036
1. 024946 -
1. 024736
1. 024530

—

+ 1. 024487 .

1. 024087

1. 024887
1. 024887
1021487
L2487
1, 025136
1.024736 |

1,023

puore water at

40 C. as standard.

Specific gravity reduced to
15° C. with

|

1. 024630
1. 024718
1. 024916
1. 024016
1.025318
1. 024807
1. 024867
1. 024867
1. 025067
1. 024867
1.023087
667

1. 023667
1.023067
1. 023067
1. 021667
1. 0222607
1. 022667 /
1. 015067
1. 015067
1. 015067
1. 016316
1. 021850
1. 023067
1.022716
1. 023516
1. 023016
1, 028916
1. 023016
1. 023018
1.024716
1. 023018
1. 0214018
1. 023916
1. 02916
1. 023016
1. 023016
1. 023916
1.023018
1.023916
1.023018
1.023016
1.023016
1. 024116
1.024318
1.024316
1.024316
1. 024216
1. 024316
1. 024118
1.024318
1.024316
1.024316
1.024316
1.024116
1.024116
1. 023916
1. 023716
1, 023667
1. 023807
1. 023867
1. 024067
1. 024007
1. 623607
1. 020067
1.112431¢
1. 023916
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Record of ocean temperatures and specific gravitios by the U. S. Fish Commission aleamer

|
i

Date. ! Time of ¢

Albatross, July 1, 1888, to June 30, 18389—Continued.

Aug. g 12wm

e
<

8

EB!']e harbor ..... eieceances “es
. 161 27 3¢ i...do....
’ 162 02 00 [...do..

.| 54 56 00 | 159 54 00

Old Harbor, Kadiak
....| 56 3

'St. Paai, Kadmk

=
PDOANAINVDIN NS

164 22 00
163 53 36 |...do.
164 46 00 |...do.
164 01 00 ...(lo.
163 18 00 i...do.
162 58 oo | .do.
162 43 .ao 172 qo.

1oL 48 00 ...do.

161 13 © |

160 35 05 -2 o
harbor.............. I...do.

161 34 00 ;...
1160 28 00 :...d

59 00 -do.
159 16 00 j...do

159 40 00 {...do ...

160 03 00 |...do

158 43 00 |...do ..
158 48 00 |...do ...

, 158 48 00 |...do

157 37 00 |...do
5J 45 00 ; 158 25 00 |...do
.................... ...do

.d
00 |- do

154 05 00 i...do
153 24 00 |...do
152 21 06 |...do
153 20 30 ....do
Islapd ....|.. ..do

.| 58731 00 ; 150 56 Q0 |...do ...
150 47 00 [...do ...
149 83 00 |...do .. .|
48 34 00 '...do ...
148 36 00 :...do ...
14917 00 j.. .do . ..
58 30 00 148 20 00 ...du ..
) 147 50 00 '...do ...
.do ...

147 30 00 . )
s l nlo...'..

C1id' 22700

. 143 30 00] do

i 142 51 00 |...do

114218 09 .. do ...!
14111 00 LLdo ...
, 140 21 00 I...do ...
130 30 00 .. do ...

attached .

thermometer.

Long. W. | Depth.

erature by

eup. of specimen when

specific grarity was taken. -
Observed specific gravity.

. Temyp
T

o ; Temperatare of air.

o 1w Fma.
i Surface.

60 © K. with pure water at

l Specific gravity reduced to
600 . as standard.

1 0"4036
1. 024534
1. 024536
1. 024538
1. 021536
1. 024536
1. v24536
1. 024536
1.024136
1. 024136
1. 083736
1. 024136
1. 024136
1. 024136
1. 024136
1. 024136
1. 0246006
1.02:806
1. 024601

. 1.024606
1. 024606
' 1.024606

1. 024806

© 1.021608
i 1.024608

1. 024600
1. 024206
1. 024000
1. 017906
1. 024208
1. 024406
1 024606
1. 024008
1. 024606
1. 024606
1. 024606
1. 024608
1. 024406
1. 023608
1. 025006

© 1. 024850
1. 024850

1. 024850

! 1, 024350
" 1.024450

1. 024450

2 1.0244650

1. 024450

-
|

{

1. 024450 .

1.024450

1. 024450
1. 024250

1. 023650

1.024050
1.0 4450

. 1.024050
11, 023887

1. 023887
1. 024487
1, 024687

. 1.023887

1. 024887 .

- 1,024887

024887
1.024687
1. 024617
1. 024487

. 1.024287

I

l Sp(‘.ciﬁc

ravity reduced to |

IS
15° C. with pure water at :

40 C. as standard.

1. 023716

1. 023786
1. 023736
1.023786
1.023786
1, 023780
1, 023786
1. 023786
1.0233868
1. 023186
1. 017086
1, 023386
1. 023686
1. 023786
1, 023786
1. 023786
1. 023786
1. 023786
1.0237868
1. 023586
4.022786
1. 024186
1. 024030
1. 024030
1. 024030
1. 023630
1, 023630
1. 023830
1, 023810

1. 023087
1, 023807
1.023867
1. 023067
1. 624067
1. 024007
1. 024087
1. 023867
1. 023867
1. 023667
1. 028467
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Record of ocean temperatures and specific gravities by the U. 8. Iish Commission steamer
Albatross, July 1, 1883, to June 30, 1889—Continned.

I

|
|
|
}

——,———— . - DT . —_— e

' N i — ] . T
| ! | | . 3 HEENEREY
= b ok =
| i | S I - (- e B
: - ! Selals3 & | 285 | B8
~ [ Lo % a8l ¥ Lok LoB
: , | o, 55 135 8 | DB | LBS
Dato. | Timoof | Station. Lat. N. | Long W Depth. |8 3 5 5 = ﬂ'g 2ag
day. ! e ZETE[*8] & a5% ‘é:“;%
! i 2 E g b2y @k & | wbBa
S ind .- . -
- ' ( £T L5 £ | gue | 85
| : ! 2558 % | 28% | Ehe
! ! | [ = & 1= (=) (/29' w
— IR - - C L o
1888, . n l o ¢+ Fuwa. i © Lo ! > .
Auz 28! 6pm. .| ... 571000, 138 44 00 |Surface.| 58 58 ' 6o | 1.0232 | 1.024487 | 1.023667
28 12p m... 36 00 | 137 58 00 (.. .da ... 69 [ 1.0234 { 1.024687 | 1. 023867
20 6a.m.. 02 00 137 1100 |...do .. | 69| 1.0230 | 1.024287 | 1, 023467
20 i12m ... |. a5 00 1362500 . do. ) 0 1. 023467
20| Gp.m... .. 56 00 | 133 47 00 |...do ... 69 1. 023667
29 N2 p.om... . a3 00 - 135 09 00 [.. do ... 60 1 024867
30 6n.m 52 00 |, 134 31 00 ...do ... 69 .02 1. 023867
30 42m ... 18 00 1 133 55 00 |... 6 1. 024687 | 1. 023867
30 | 6:50 p.m 48 00 | 133 04 00 ... 69 . L.U2468T | 1. 523867
¢ 80 12p.om.... 23 00 132 11 00 ... 6o | ' 1. 024687 | 1.023867
31| 6a.m ..|.. ... P51 5400131 21 00 69 1 10232 1.024487 | 1. 023667
3112w ... Lol o 5124 001130 29 00 1. & FLo234 - 1.024687 1 1 oesgog
Bept. 51 6p.m...] BUrrows Biy .. .ceooooooeim 2o - 30 1, 0214  1.022687 | 1. 02186
SRS [ ;“”0“" .1‘2‘7 56 00112220 00 ... ! 69 1 1.0216 : 1.022847 | 1.022067
3 D G o WaSHL e e e neaceesenes aedo GO 60 11,0192 © 1.019200 | 1.018380
71 Waler. gSentl]o, Wash c.oeeve- : | : '
7% \3;33 1 60 | 1.0152,| 1.015200  1,014350
177 4p.m... G9 i 1.0224 - 1,023687 | 1.022667
18 12p.m... T 2 | 69 : 1.024287 | 1, 023467
1o iz g™ 2 -.do. 6 | 1. 024287 | 1. 023467
19 | Sp.m...|. . 09 1. 024287 | 1.023467
20 12w . ... 69 1.034487l 023667
0 1. 024487 | 1. 023667
69 1.024687 | 1. 023867
69 ; 1.024287 . 1,023407

023067
023267
023467
023467

f=3
k]
-
P =
[k
x%

€9 1 1. 0230 23467
69 1 1.0220 | 1.023287 | 1022487
69 | 10230 | 1024287 | 1. 023467
G0 | 58 | ov | 1020 | 1024287 | 1023467
- 50 | 59 | 65 ' 1.0244 | 1.025080 24270
}‘;"?{‘l“ Bay, “71“}}",3"";]:_',‘,,, 58 ; 68 | 65 | 1.0192 | 1.019890 | 1.019070
arclny Sovncos oo | 124 4500 |- 621 62 ' 65 | 1.0240 | 1024600 | 1,023870
Aot Coltani RIVOF o« -ve-n oo do .. 56|56 65 | 10194 1.0%0080 | 10198270
o diigh watet. . .- 59 | 56 ’ 65 | 1.0054 © 1.01G0b0 |- 1.005270
| o B 6062 | 65 | 1.0226 | 1023290 . 1.022470
. anook Rock o 058763 00 | 15871601651 1 0244 | 1.025000 { 1.024270
reeoicans & = |5 58|65 1 1.0250 i 1.026600  1.024870
(".ipe ‘“em.imuf’ Cal | Surfaco | 51 : bY | 66 | 1.0252 | 1095800 | 1. 025070 -
3 Pixeon Point Lights O - Tl .| 57 551 65 110254 17026000 - 1. 025270
$ % . Og‘i,‘.“t\sl‘l;‘-c,ﬂ ,,,,,,,,,,, .40 ...| 57| 56! 65| 1.0258 1 1.026090 * 1025270
& o pm . ol S 00 1712270130 |1 do 2t 58 | 56 165 | 1.0254 | 1026000 10025270
2m..... irarnn LB L L L. oo .. [ 5856 85| 1.0254 | 1076090 ; 1.025270
418p.n .| Off Piedra Blanen, O8 & oooyl* "4o 12| 57 56 165 1 100254 1.026030 ° 1025270
4 1aD.m .| North of Puint LOUCCE, 43 60 |- 165 [ 1.0234 1.026090 _1.025270
hine o e d ik f | Lot | Fomee v
6| 6p.m...| San Miguel Island, Cal. l I 65 | 1 0286 § 1076900 1.
6| 6p. m...| Sauta Rosa Island, Cal.. 65 | 10956 | 1026290 | 1 09547
7| 6p.m ..{ Santa Barbara Chapnel..-...- b5 1 10546 1026200 | ;;)410
Rl6p.m ..ot 34 07 120 83 30 |. |tm 1.0236 1 1. 026200 ; 1.025470
L o |34 23 00 1201100 |... 65 | 10351 : 1020090 . | 02527
8l 6p. m .. Santa Barbara Harbor, Cal ....... 651 1.0254 | 1626000 * 1. 125270
9 6p.m .| Off Point Huenemo, Cal ... bt p 05 ] 1.0254 1026090 1. 025270
(e L0 ; : 65 | Lou23d [ 1026080 . 1. 025270
9 12p.m ... Off San Pedro Light, Cal . - 5o 1 e e
10 , Ga.m...| Off Point I.oum.‘C“li\;-'i" bt | 27' ; }?,"f)’-‘) ! ;83‘1?2‘; | ;83?%2
1515w | Alamitos Bay, Cul., No. co7 Lozez | Loisr 10326
] IS S ) 67 | 1.0206 ° 1021587 ; 1.020767
igbom | Koy Lot [ 170215 1.022340 * 1021520
1 ( 2pom 1| No.g T |62 [ 1 ons, 1 o110 | 1 otiau
2 No. 6 RN . . L 1. p
12[ 2p.m | No. 6, mouth of rive 160 10240 ' 1024000 | 1, 023180

13 . 3p.m ..} Newport Bay, Cal, No. 1.... ..
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Record of ocean temperaturcs and specific gravities by the U. 8. Fish Commission steamer
Albatross, from July 1, 1888, to June 30, 1839.—Continued.

.
1
Date. | Time of | Station. Lat. Lun;_, W. | Depth
day. ‘
i !
| i
i
|
|
1889. f L Fms.
13 | 3 p.m ..} Medium high water No. 2...... Surface
Jan. 13 [ 3p.m Low water No. 2.......... ce..do ...
13 3p.m | Newport Bay, Cal.,No.3.. L..do ...
13 | 3 p.m ... Newport Bay, Cu]‘,No.‘i .. Lo
15 12 m . ....| San Diogo Harbor, Cal _ Lodo ...
5|6p.m Off Point. Lonm Cal.. Loodo L
15 12p.m AUt ) 00 118707 00 odo oLl
16| 6am 822000 3184200 | ..o ...
2m .. .i3226 00!119 03 30 | do ..
T322100 11915001, do ...
3217001191700 |.. do ...
12p.m.. 325900 1311914 001...do...
16 121 ..... San Nicolas Island. Cal .. ...... c.do ...
18 | 6 p.m...; Off Santa Cataliua Isl.md Cal |, do . .
18 |[1L:2hp. m. 13303 00" 118 12 30 |...do ...
24 Gp.ln.... 3239 30 - 119 07 45 |...do ...
25 (12m..... San Clémento Iuland, Cal ...... odo L.
2| 2p.m Raoseville, San Diego Bay, Ca .
Feb. 5|12m..... Off Point Firmin, Cal .....
6il2m..... Santa Cruz Island, Cel . ..
13 | 4p.m Santa Barbara Island, Cal ..
14 10a.m Santa Cialina Island, Cal
i6pm ..|oeeeea.... 32 0545 | 117 23 15
2612 p.m .. .. 3129 30| 117 33 0
27t 7a.m -1 3021 00| 117 51 30 |
272 el el | 29 54 30 | 117 58 20
ilepm Gundn]oupe Inl.lnd Lower Cal
. 117 46 o0
117 30 @0 ;..
17 62 00 ..
116 37 wu | .
118 00 00 1. .
115 43 00 .
15 35 00
115 24 00
115 17 o
11511 0V °
115 03 00
114 57 ov
114 52 00
114 45 00 ..
118 25 30 | 113 48
[ 18 24 30 | 113 15 00

18 27 00 , 112 24 00
. 18 32 00| 111 4] 00 ;
Socorro Island . R

12m San Benedicto Island
1 19 40 156 |
l 20 09 00 . .
20 55 15 : 110 18 30 [.. do .
21 44 18 ; 110 03 30 |...do
6p.m 22 25 30 | 100 42 15 .. do
2m..... Pichilinque Bay, Lower Cali- ~.do
fornia.
12 m J . | 3431 00110 290 15 1...do
6 p.m...| San Josef Island, Gulf ot Cali- | .do
fornia, i
|8a.m Lngoon, San Josof Island ...... :
12m.... 25 23 48 | 110 50 00 *
12m..... o (,unm-n lnl.\ud Gulf ot Califor- |,
1ia.
Sp.m...} Cmmon Island, T.ohos Point, | do ...
Gulf of California. :
12p.m...I Off (,on('(‘ptu»n Bay, Gulf of ...do ...

Callfornin.

attached )

thermometer.

by

Temm pemlilﬂ;

-
J L

5 &

g .{’ 2% | e3
= p = H—
psl £ | 32 | g8
e | g8, ' EE
£ T~ 3 o8 T8
= |E k‘ © LES | ~Ea
si8z £ | £25 | e23
=N 14 B e i 3
7 & i EF: | EE:
EILE 5 ! Efs | BBz
8 1°el T ! onges o
@ | i t | o8 Py u:'-)o'
85 g | Bgg Be
£128] £ 1 233 | ¥R
e & 1 ow® w
o tonl : |
"ok .
70 60 | 1. 1.024000 | 1.023180
70|60 |1 1. 015400 © 1.014580
70160 | 1. 1. 0233000 - 1. 022180
70 - 60 | 1. 1. 024000 © 1. 023180
57 .66 1. 1. 020040 i 3.025220
57 ' 66 | 1. 1.026040 1. 025220
57 GG | 1. 1.026440 ° 1. 025620
56 . 06 | 1. 1. 026240 : 1.025420
6o - 65 | 1. 1. 026240 ; 1. 025420
57 066 | 1. 1.026240 | 1.025420
55 7 66 | 1. 1. 026240 | 1. 025420
66 ' 66 | 1. 1.026240 | 1, 0256420
5G 166 1. 1. 026240 | 1. 025420
59 66| 1. 1.026240 1, 025420
6 66| 1 1.026240 1. 025420
Gl .G6 |1 1.026040 | 1.025220
50 66 | 1. 1. 096040 | 1. 025220
GO 66 | 1. 1. 025840 | 1,025020
56 7711 1.026618 | 1. 025798
53 .77 | 1. 1.026618 | 1, 025798
58 77 | 1.6 1.026618 | 1. 025708
58 77 i 1. 1.026618 © 1.025708
6377 L 1.026418 | 1.023508
60 . 77 ' 1.0 1. 020418 | 1.(25508
6 7711 1.026418 | 1. 0255098
62 77, 1. 1.020318 | 1.025408
63 77 1 1.026318 | 1. 025498
60 . 57 | 1. 1.026418 | 1. 025598
60 770 1. 1.026218 | 1. 025368
65; 77 ' 1. 1.020418 | 1,025598
7% 771 1.026618 | 1. 025768
G4 © 77 11,0238 | 1.020418 | 1. 025568
65 37 1.0248 | 1.026418 | 1. 025508
65 77 . 1,0240 | 1.026618 | 1.025798
G5 ' 77 | 1.0240 | 1.026618 | 1.025708
66 77 | 1.0 1.026618 | 1. 025708
69 77 | 1. 1.020818 | 1.025908
49 |,77 1. 1.020818 | 1. 025008
6877 |1 1.027018 : 1. 026108
67177 11, 1.020818 | 1. 025008
70 l 77 L 1 1.027018 | 1.026198
710771 11.027018 | 1.026/08
70 (77 1. 1.026618 | 1.025798
69 |77 1. 1.026618 @ 1.025798
740971 1.026818 ~ 1. 025098
70 [ 571 | 1. 026818 | 1. 025998
7L | 1.020818 | 1.025008
73| 77| L ' 1.026818 | 1,025008
72 177 | 1,0242 | 1. 026818 | 1. 025098
68 | 77 | 1.0242 . 1.026818 | 1. 025088
70 | 77 | 1.0242 : 1. 026818 | 1.025008
72 | 77 | 1.0242 | 1.026818 | 1.025008
69 | 77 | 1.0242 | 1.026818 | 1025908
69 ' 75 | 1.0250 | 1.027265 | 1. 026445
74 75 . 1.0250 ' 1.027265 | 1,026445
275 P 10250 1.027265 | 1.026445
75 1 72 11,0260 , 1.027764 | 1. 020944
G9 . 75 . 1,0250 | 1,027265 | 1.020445
70 75 1.0250 | 1. 027265 | 1.026445
69 - 75 ; 1.0250 1.027265 | 1.020445
i .
69 ‘ 1.0950  1.027265 | 1. 020445
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Keoord of ocean temperatures and speoifio gravities by the U. 8. Fish Commission steamer
Albatross, from July 1, 1688, to June 30, 1889—Continued.

Date. | Time of| Station.  Lat. N. [Lovg W.
o oday.
1884, | PR T 2
Mar, 19 12 ... Couception Bay, Gulf of ( tuli
fornia.
19 6p.m...| Mouth Mulege River,Gulf of | .
Cualifornia ,
20 I 5 a.m. 3009 i 27 00 00 | 111 42 00
20 Sa.m. 3000 ) 27 09 o0 | 111 42 00
20| Ha.m.. 3009 , 27 09 o0 | 111 42 00
20 | Sa.m.. 3009 ' 27 00 00 | 1il 42 00
20 | 5a m. 4009 | 27 09 00 | TLL 42 00
20 | 5a.m. 3009 | 27 09 00 | 111 42 00
20, 5a.m. 3009 "7 09 G0 42 00
20 5 a 3009 42 00
. 3009 42 0v
'1 . 3010 25 00
20 i1 u R 3010 -.'§ (]
20 {lla.m.. 3010 256 00
20 1l a.m.. 3010 ‘_’9 00
20 Ua.m.. 3010 . 29 Q0
20 1la. . 3010 : _: ov
20 1la.m.. 3010 | 25 00
20 i1l 3. m. .. 3010 | 2 95 00
20 1ta.m.. ! 3010 - 25 00
20 Ils ... 3010 25 00
20 .lla.m... 3010 : < 25 00
200 7p.om...| Hyd. 1830 ' 2 09 60
20 Tp.m ..[ Hyd. 1850 2 0:.) 1V}
20 | 7p-wm. .| Iyd, 1830 09 0V
20| 7p.om...t Hyd, 1830 0? [i1]
20 { T Hyd, 1830 09 00
20 ; 7 p.ow.. | Tlyd, 1830 0}) (\]
20 7p ... | Hyd 1830 2 09 00
22 12m .| Gnywas, Moxico. ...+ i
23| 4 30]) . 3012 | 24 16 00 | 111 ._;4 00
23 ! 4:36p. w.! 3012 | 28 16 00 11} 54 EPU
23 | T:35p.m.j 3014 ; ¥8 28 00 | 142 04 30
23 7:35p.m. Sl | 28 28 00 1':-)’ U‘{ 40
24 1224 a.m.| Hyd, 1831 | 28 44 15 112 :3- 19
P 12 24 g m.| Hyd. 18314 28 44 15 11:.5 ;‘2 15
24 | 550 & w, 30151 59 19 00 | 112 50 00
54| 550, . 3015 1 20 19 00 | 112 50 00
241 5:50a. m.: 3015 | 20 10 00 | 112 .:;0 00
24 | 8:01u.m. 3016 | 29 40 00 ll:.! ).’,7. 09
24 | 9:00 0 m | 3016 | 29 40 00 | 112 57 09
24 11:19a.m. 4017 | 20 54 30 | 113 01 00
24 1:i9a. . 8017 | 28 54 30 11'3 03 (V]
24 . 2:21p.m j 3018 | 30 16 00 ll:i O;y o)
24 122t m-’ 3018 | 40 16 00 | 113 05 00
24 4:09p.wl 4019 | 40 28 00 | 113 06 :SU
24 | 4:09p. m. 3019 : 30 23 00 | 113 06 30
24 | T:25p.m.; 3021 | 30 47 00 | 113 1:'! 00
24 T:25p.m.! 3021 | 30 47 00 ]l? lf 09
24 9p.m... 3022 | 30 58 30 11:1 lﬁ 13
24 ’ op.m... 3022 | 30 58 30 | 113 17 15
25 12wm..... ceeneaen a1 16 00| 113 20 00
25 | 5:42p.m. 3024 ; 31 21 09 113 49 00
25 | 5:42p.m. 3024 1 31 21 00, ll;l 40 00
25§ T:16p.m 3025 | 31 21 15 | 113 50 00
26 | T:16p m 8025 | 31 2115 | 113 59 09
25 | 8:32p. m 5026 | 81 22 00 | 114 0T 43
25| 8:32p.m 2026 | 81 22 00 | 114 07 45
206 10a.m . Shoal Point, ( olorade Rivor,
Gulf oanlgo)mm] River
26 { 5p.m...( Shoal Poiut, Colvrado 1t ..
27 4:?0 a.m.| Hyd. 1832 31 23 00 | 114 :(_) 00
27 | :40a. m.| Hyd. 1832 | 31 23 00 ] 114 23 [0}
27 | Cam... 1833 | 81 13 30 | 114 27 Alf_r
27 | 6um,, 1833 | 31 13 30 | 114 =7 14

.j Surface |7

y atia-hed
wmeter.

; Dapth.

thermo

Temperature b

T

s,
Surface. 69

o ... 6

. do .
60 :
100 15
200
300

o
coun

X}

s -1

80y
JUE I
Surtaeo
50
100 57
200
RN
409
500

...do .
Surface 6
Wit
Surfaco
]
Surfaco
T2
145 (.
1 Surfice (65
Y
D Surfaen (67
i i
Surlaco
36 .G
Snrliwn. it
14 l()()
Surfitco 6.

14
Surfaco 66
14 |66
Slnfdw 187
codo .67
11167
Surfaco 67
I 91766, 1;
. Surfuco 60
17 48
. Surface L6

do . ..Fl}ﬂ
..o 65
10 65
Surface 61
18 64

3 =i =%
34 2 | 35
| = & 1 2%
=85 a  FEg
S1E g | LEg
32 F | BEE
2ley & 1 5ad
z_ & © . BT
ESel 30 on%
S5 E | g
B gy 3 £22
© |3 w = 20 @
Ll T o 1’4
oo I
T2 195 | 1.0252 | 1,027465
! i
70175 | 1.0240 | 1.026265 i
66 73| 1.0274 | 1.027324 |
Go 174 | 10234 | 1.027824 |
G6 [ 73| 1oub2 ! 1,027124 |
GG | 50 | 1.0260 ¢ 1.027450
66 | 72| 1.0256 1.027364
66 | 71 | 1.0252 | 1.026808
66 | 71 | 1,050 | 1. 026606 |
66 | 70 | 1.0252 1 1, 020650
66 | 71| 1.0250 . 1.026608 |
T4 72 | 10256 | 1.027364 |
74172 | 10255 | 1027364 |
74172 11,0254 | 1027164
74572 01,0252 | 1, 026964
74 ( 727 10250 | 1020764 |
T4 | 72 | 10250 | 1,020764
4,72, 1, 026764
T2 1, 026764
7 I 72 1. 026764
IR 1. 026764
T 1. 020964
w9 1. 027400
71 1.027206
7l 1. 027000
71 1. 027006
7l 1. 0268006
Tl 1. 026806
7L 1. 026800
7301 1.027924
KRN 1. 027524 |
7301 1, 027124
3 1.027324
731100252 | 1.027124
73 1,02 1. 027124
73 | 10252 | 1, 027124
73 { 1.0264 | 102734
73 | 10252 | 1,027124
73 L0252 | 1027124
IEARN 1027164
72,102 1, 0260614
72| L0234 [ 1, 027164 ;
72 | 10252 | 1.0264964
72 (1o 1. 027164
72| L0 1, 026064 |
G772 [ 1. 1. 027164
67 | 72 | 1.0252 | 1,026064
67 | 72 | 1.025% | 1.027)64
67 73 { 1.0252 | 1.026064
66 | 72 | 1.0254 | 1.027164
66 | 72 [ 10252 [ 1. 026064
60 j 70 | 1.0260 ] 1. 027450
68 ! 70 | 1.0260 } 1,037450
63 | 70 | 1.0253 | 1.027250
67 [ 70 [ 16260 1 027450
67 | 0 027250
67 . 0 10:7250
87 | 70 | 1.0256 | 1.027050
G4 | G7 | 1.0202 ) 1.027197
70 . 69 i 1.0260 | 1.027287
66 6 | 1,0252 | 1 027642
66 | 76 11,0252 | 1027642
66 ; 76 : : 1 027682
fo6 | 1.027442

h pure waterat i
H

gravity reduced to
4° C. as standard.

152 C. wit

Specific

i
1.026645

1. 025445

1. 026504
1. 026504
1. 026304
1. 026630
1. 0265414
1. 025086
1. 025786
1. 025830
1. 025786
1. 020544
1. 026544
1. 026144

| 1.026144

1, 025D44
1, 025944
. 025044
1. 0259044
1.025044
1. 02544
1. 026144
1. 026586
1. 020386
1. 026186
1. 026186
1. 025086
1. 025980
1. 026980
1027104
1. 026704
1. 026304
1. 026504
1. 104
1. 0”0404
1. 026304
1. 626504
1. 026304
1. 026304
1. 026344
1.026144
1. 026344
1. 026144
1. 020344
1. 026144
1. 026344
1.026144
1. 026344
1. 020144
1. 020344
1. 026144
1. 026630
1. 026430
1. 026430
1. 026630
1. 026430
1. 026430
1. 026230
1. 026367

1 026%07

1. 026862
1. 026623
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Record of ocean temperatures and specific gravities by the U. 8. Figh Commisgion steamer
Albaiross, from July 1, 1825, to June 30, 1889—Continued.

! ! : hE
* . | ne
Date. | Time of | Station. | Lat. N. | Long. W, ! Depth. ' E
day. | £z
! : s
g::
A
a
=
1889. . . Y o ¢ i Fans,
Mur. 27 - T10a.m.- w0 m 41 07 7 114 29 00 | Surtace
27 i 710a.m.” . 31 07 00 | 114 20 00 20
27 10:178:m 1 uus {30 50 45 | 114 29 40 | Surfaco
27 i'10:17n m | 33 | 5 | 114 29 40 18 |63,
27 ,12:30 p. ., 3033 | ‘ 30 JG 30, 114 27 45 | Surface 4
27 112:30 p. m; 3034 | 30 36 30 ' 114 27 45 24 jod.
27 7 £:30 p. ., 2035 | 30 21 00 | 114 25 15 | Surface |70
a7 { 2:30 p. . 3035 | 30 21 00 | 114 2515 30 162
28 12m..... Gonzales Bay,Gulf of California | Surface |68
20 | 4p.m.... Retuge Harbor, Aungel L., Cal. |.. .do ....69
31 | 0:40 o, 1. 3037 j 27 45 00 ¢ 110 45 00 |...do. ..|09
31| 9:40a.m 3037 | 27 45 00 [ 110 45 0v 20 165.2
51 [10 a.m . .." Tppor Algodones Lagoon, Mex | Surface |69
31| 6p.mn ... Lower Algodones Lnunon‘ Mex.|...do .. 72
Apr. 1.} 2p.am.. | Mouth Yaqui River, Mex ..., .. o ...':74
1| 3p.mn ..., 4 miles up tho river, Mox.. odo .. T4
1)5pm.. 4 Ship's anchorage 3 miles from |...do ... 73
I shoto. ! I
1i6pm.. OfF xaqui River, Mex. . .- do ... TL
202m. Off San Juan LnLonn \h-x.. .do ...;70
2 ‘ 0p m...| Off Fuerte River, MeX. ..ol ...do ...170
212p.m.. .| 2505 00 | 109 57 00 |...do ... 7]
7.12m. \ml Jlmn Harhor, Lower Cal. . .[...do ...\T6
9 12m adalena Bay, Lower Cal....0...do ... 67
9|2~17p. 30 40 1 24 35 00 | 112 04 Y0 |...do ...169
9 217p. 20 40 | 24 35 00 | 112 04 30 21 160
9 | 2.38p. 30 41 | 24 35 30 | 112 05 00 Qurfsu clty
9| 2:38p. 30 411 24 35 JO 112 05 Q0 27 (:9
9 12 p.m. 112 33 00 | Sar f‘mo a5
10 12 m. 1133330 |...do .
11 .12 m.....! San Bar lolme] ay, Lower Cal .-
12 2 p.m.. | Cerros Island, Lower Cal
13 12m..... San Quentin Bay, Lower Cal.
May 21 i 2p.m ..| GoldenGate, Cal ... .......
22 10p.om. .. (.,x\pn Mendoceino, Cal
23 | 2p.m...; Cape Blanco, Orégon . -6
24 12m. ... Mouth Columbia River, Oregon: ..do .. |60
25 | 1a.m...| Cape Flattery, Wash ._....... f.. 5%
25 | I p.m...[ Mouth Frazicr Rnu B.C 3
26110 p.m...| Active Pasgs, B.C ........... e
Juno 7 12m. .. 46 45 00 | 124 36 00
8 )’_!m_,, 44 00 00 | 124 57 00 .
9 2m..... Yakima Light- hmmo. Oregon. .
18 | 8p.m .| Port ()rolnml Wash .
28 ‘12m..... ‘ ...... e----; 47 30 00 l-.» 40 Uo
20 12m ... ... sevessen 147 2200 | 125 35 RN

P I WP I WS W PV}

0w
0236
38

I U WP W U s U U AP U Iy WD Y

{
;-
|

F. with pure water at
1.

G0° a8 standard

i Specific gravity reduced to
600

1.Qu7642 ¢
1. 0274k6 |

1. 027484
1. 027286
1. 027428

1. 022808
1. YonovL
1. 000000
1. 406808

1. 027008

1. 026808 |

1. 0206308
027208
26087
1. 026987
1. 026087
1. 026387

1. 026087
1. 026387
1. 026987
1. 026387
1. 026387
1. 026387
1. 027937
1.025240
1. 0254840
1. 025840
1. 012240
1. 024240
1. 002840

1. 010840

). 024440
1. 024640
1. 025840
1.022840
1. 024440
1. 024440

Specific gravity reduced to

|
L

150 C. with pure water
at 4° C. as standard.

|

. 026822
. 020666
. 026660
020466
026666
. 0264060
V26606
026466

et e A ek ek et Bt s et

999150
. 099180
U05u88

026188
25988
025988
(126388
026167
026167
026107
025567
028167
026567
.0’0167 .
. 025567
. 025567
025367
025167

-

0"'5020
023620

....,_...._..,-..._;u._.......uu_;..u....._...a_.-.n.-......_.u;.‘,..
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