L*-REPORT UPON THE INVESTIGATIONS OF THE U. S. FISH
COMMISSION STEAMER ALBATROSS FROM JULY 1, 1889, TO
JUNE 30, 1891.

By Licut. Commandor Z. L. TANNER, U. S, Navy, Commanding.

THE FISCAL YEAR 1889-90.
SOUTHEASTERN ALASKA, JULY, 1880.

The Albatross was at Departure Bay, B. C., July 1, 1889, coaling
Ship, preparatory to a trip to southeastern Alaska with several mem-
Crs of the Committeo on Indian Affairs of the United States Seuate,
On July.3 she proceeded to Vietoria for supplies, and on the 4th to
Port Townsend, Wash., where Capt. J. W. Keen, an Alaskan pilot, was
engaged for the cruise. We were joined at Tacoma, on the 8th, by:
Senators H. L. Dawes, F. B. Stockbridge, C. I¥. Manderson, and J. K.
ones, together with several officers of the Scnate and their attendants.
The steamer loft Tacoma the same day, and after touching at Port
ownsend for mail procecded northward through the inland passage.
Night anchorages were made at Carter Bay and Cardena Bay on
account of fog and tides, but no other stops were made until Fort
T(_)ngas was reached on the morning of the11th. The senatorial com-
Mittec landed, but, finding the place abandoned, soon refurned on board,
and we left for Port Chester, where we arrived the same evening.
This beautiful bay lies on the west side of Annette Island aud affords
4 8ecure harbor for all classes of vessels. The region has attracted
_uch attention recently from having been selected as the site of the
ew Metlahcatlah, the home of Rev. Mr. Duncan’s ¢olony of Indians.

- Duncan’s labors among the Indians of British Columbia com-
Menced about, thirty years ago, and through his efforts a flourishing
Community hag grown up at what is now called Old Metlahcatlah, near

ort, Simpmn, B. C. The people were housed in comfortable cottages;
Oh.urches and schools were in a flourishing condition; various indus-
tries were successfully prosccuted; and it was, in fact, considered the
\_
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ideal Indian community of the Pacific coast. Vexed questions of
church discipline finally arose between the colonists and the bishop
of the diocese, culminating about two years since in the abandonment.
of the settlement by the majority of the people, and removal to their
present locdation. The site selected for the settlement was a denscly
wooded plain bordering on the bay, where many acres have been cleared
and partially drained, and houses erected for the people. A steamn satwv-
mill and salmon cannery, and a large building for a general store have
been built. The schoolhiouse is the most imposing structure in the
place, and compares favorably with many similar buildings in older
communities. Boarding houses for boys and girls were in process of
construction in connection with the school, all of this work being done
by the Indians, under the geoeral supervision of Mr. Duncan. The
sawmill was burned shortly before our arrival. Mr. Dunecan was
absent, but the committec had scveral conferences with the leadiug
men, obtaining from them the general condition of the settlement and
their needs.

A dense fog prevailed until noon of the 12th, when we got under way
for Karta Bay, via Clarence Straits. Arriving at 5:54 p. ., the com-
mittee visited the Indian village and cannery (the old Baronoviteh
fishery), which, in its day, was one of the most important in Alaska,
Leaving Karta Bay at 7:55, we proceeded to Port Wrangell, where we
arrived at 7:25 the following morning. The committee landed and
visited the school and Indian village, returning at noon, when we went
on our way. We entered Chatham Strait at 1 a. m., and at 5:30 came
to with the stream anchor in 40 fathoms, near arocky point off Kootz-
nahoo Roads, for the double purpose of waiting for slack water at Peril
Straits and to afford an opportunity for fishing. Many halibut and
cultus-cod were caught with hand lines, and several salmon were cap-
tured by trolling. Leaving our fishing-ground at 7:50, we arrived in
the harbor of Sitka at 4:20 p.m,

The next day, July 15, the committee were early on shore, visiting
the Indian school, and other places of interest, while the vessel went
to the Government wharf for coal. The whart is a rickety affair, and
the Government buildings, with few exceptions, arc rapidly falling into
decay. The Indian settlement occupies most of the water front, and,
owing to strict sanitary measures and general supervision during the
U. S. Naval regime, presents a very respectable appearance. Most of
the men were away at the salinon fisheries, and the women and old men
were busy in the manufacture of baskets and Indian curios, that being
about the only industry prosecuted in the place. It was rainy and
misty on the morning of the 16th, but partially cleared about noon.
Through the courtesy of the governor, Mr. George Kastrometinoff
joined us as interpreter for the northern trip, to facilitate communica-
tion with the native tribes.
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We left Sitka at 4:35 p. m. for Peril Straits, through which we passed
at slack water, and came to at 9:45 in Favorite Anchorage. A strong
Southeasterly wind sprang up during the night, with rain and mist,
and on entering Chatham Strait the following morning, and finding
that it would be impossible to land at Kootznahoo as intended, we
turned to the northward, and ran into Pavlofl Harbor, Freshwater Bay,
for protection until the weather improved.

We found it @ snug little anchorage, entirely protected from south-
erly winds, A salmon cannery was in operation on the western side
of the bay, with the usual adjacent Indian village. Quite 2 large
Stream enters the head of the bay, over a fall of several feet, at the
foot, of which many trout were taken. Several salmon and a single
halibut were caught by trolling. The senatorial party and others
landed soon after our arrival, and visited the cannery, Indian village,
and other points of interest. The following morning we went to Muir
Inlet,, reaching the great glacier at 2:40 p. m.  The photographers and
Several of the senatorial party landed to get a nearer view of the
glacicr,

Leaving the glacier at 4 p. m., we worked our way down the bay
througl heavy masses of ice, which made navigation slow and intri-
Cate, until we reached the vicinity of Bartlett Bay. Soundings taken
I Glacier Bay gave us 45 fathoms abreast of Willoughby Island, 48 at
the entrance to Muir Inlet, and 57 about half a mile from the face of
the glacier,

Steamiug across lcy Straits, we anchored in the snug harbor of

Oonyah Bay, at 10:45 p. m., off a large village which the committee
Wished to visit; but it was found euntirely abandoned by the Indians,
Who haq gone on their summer hunting and fishing expeditions. The
Rext day we went to the Indian village in Portage Bay. This village
Was also abandoned, but as the committee were anxious to mecet the
beople, they went in the steam launch to the' mouth of the river, up
Which they were rowed a mile or two in o skiff, and then walked a mile
farther to the rapids, where the Indians were taking salmon. The sen-
atons were much pleased with their general appearance, and considered
them Superior to any native Alaskans they had previously met. Our
ﬂnchomgo at Portage Bay was in Iatitude 59° 09 N., the highest point
Teached by the vessel during the season.

¢ committee having returned, we left at 7:36 p. m. for Chilkat,

. al}choriu g at 10:35 p. m.-, in Pyramid Harbor, in 21 fathoms. The com-

‘mlttee visited the cannery and Indian village next morning. At 11

&I, we proceeded to J uneau, where we arrived at 10:25 p. m., calling
at Auk Village on the way, which was found abandoned. '

The Senate committee held a conference with citizens and Indians of

Unean on the 22d, at which matters of interest to the Territory, and
allll(IllezLu in Particular, were discussed. We got undq way at 3:30 p.m.,
ran down the harbor to the great Treadwell Mine, the committee

H. Mis, 113— 14
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and others visiting the works, Leaving the mine at 5:30, we steamed
to the southward. Onthe 23d, at 3:55 p. m., cast the trawl in 322 fath-
oms, black sand and gravel bottom, Lemesurier PPoint bearing. NE, 3} B,
(mag.), distant 2.%; miles. After dragging a short distance, the trawl
entered a soft mud bottom, with which the net became filled, and it
required several hours careful work to land it on board, Hundreds of
sea-urchins were brought up, besides starfish, ophiurans, annelids, shells,
cte.  One hagfish and another small fish, species unknown, were taken.
The absence of fish was notable, and would seem to indicate unusually
barren ground. A line of dredgings through the channels would be
exceedingly interesting, as the only means of determining the species
and general distribution of fish, occupying the inland waters of south-
eastern Alaska in summer time, Continuing our course to the south.
ward, Victoria was reached at 8:40 p. m., without stop or incident, on
the 26th.

The senatorial committee visited the principal places of interest in
the city the following morning, including the dockyard and new dry
dock at Isquimalt. We were under way at 3:40 p. m., and with steam
and sail ran across the straits to Port Townsend, arriving at 7:35
p.m. Seattle was reached at 3 p. m. the next day, and Tacoma at, 7:30.
The members of the Senate committee were landed immediately, and,
with many expressions of gratification at the results of the trip aund
regrets ab its termination, took their departure. Prof. C. H. Gilbert
left also, with instruetions to return to Washingtoun.

WASHINGTON, OREGON, AND CALIFORNIA, AUGUST-OCTOBER, 1889.

DPreparations for cruise to Bering Sce.—We started for Port Town-
send at 8:57, arriving at 11:50 a. m, on the 29th, having been detained
about eight hours by fog. Supplies were obtained at this place, and,
after completing our preparations for sea, we left at 2:30 p. m,, August
1, for Departure Bay, British Columbia, arriving at 5:10 the following
morning. Coaling was finished on the morning of the 4th, and we left
the harbor at 2 p. . for Bering Seca via Unalaska, under one boiler,
the coal consumption being limited to 10 tons per day. The sky was
clear, but the smoke, which had the effect of fog, obscured everything
at a distance. This was caused by forest fires which prevail through-
out Oregon, Washington, and British Columbia during the dry season,
when the smoke becomes so dense at times that it is more dreaded by
mariners than fog, rendering navigation exceedingly difiicult and dan-
gerous. It is prevalent until dissipated by the autumm rains.

We passed Seymour Narrows at 4:15 a. m. on the 5th, an hour before
low water, and, although the swirls were somewhat heavy, the tide
had slackened sufficiently to enable us to keep control of the helm
without undue strain. It was discovered soon after leaving Departure
Bay that the coal on board was of an inferior quality, and the allow-
ance was increased to 12 tons per day, but even then we could not
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make-our usual speed. At $:05 p. m. we emerged from Goleta’s Chan-
nel, steamed out into the Pacific, encountering light westerly winds and
smooth sea. The weather was clear overhead, but misty about the
horizon, obscuring the land.

Everything worked smoothly during the night and following day,
and 2 gentle breezo from SW. enabled us to carry fore and aft sail.
At 4:20 p. m., August 7, the port high-pressure piston broke, disabling
that engine. The starboard one was uninjured and would drive the
vessel between & and 5 knots per hour, dragging the port propeller;
but it would be difficult to maneuver under favorable conditions, and
in heavy weather the vessel would be nearly helpless.  In view of the
fact that there were no machine shops at Unalaska or any facilities for
making repairs, the ship was immediately headed for Port Townsend,
the nearest place affording the necessary appliances. The cylinder
head was taken off as soon as practicable, and the broken piston was
found lying in fragments at the bottom of the cylinder. The piston rod
was bent, and there was a small scratch on the internal swrface of the
cylinder, but not of sufticient depth to do any damage. The low-pres-
sure ¢ylinder was uninjured, so the high-pressure tugine was discon-
nected, and about three hours after the accident both propellers were
working and, with the assistance of sail, the vessel was making nearly
her usual speed. The accident happened in latitude 520 45/ N, and
longitude 1360 56/ W., 649 miles from Port Townsend. We encoun-
tered fog as soon as we approached the coast, but the sea remained
comparatively smooth and we carried our fair wind into the Straits of

TFuca, arriving at Port Townsend at 11:17 a. m., August 11.
Tog signal at Cape Flattery.—An incident in connection with the Cape
Flattery fog signal is worthy of mention. A dense fog prevailed as
we approached the Cape, and an anxious watch was kept for the
sound of the whistle, which was finally heard distinetly at a distance
of 5 or 6 miles, Our course led us in the direction of the sound, but
it continned to grow fainter, until at Duncan Rock, 1 mile away, it
¢eased to be heard, except at long and irregular intervals, and then so
faintly that it would hardly have been noticed. There can be no pos-
8ible question as to our distance from the whistle, as we made Duncan
Rock ahead not more than a quarter of a mile away. Goingon up the
st;ra-its, the sound increased in volume and regularity, and ata distance
-0f G miles was still distinctly audible. - We have observed this phe-
homenon on two previous occasions, but failing to sight Duncan Rock
Were not absolutely certain of our distance from it.  Other vessels have
met with the same experience, usually attributing it to a temporary
lack of steam. There are two or three small rocky islets lying between
t‘he whistle and Duncan Rock, allless than a quarter of a mile from the
tormer, and, although low and insignificant in appearance they may

14Ve something to do with the deflection of the sound of the whistle
from the direction of the latter. )
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The erratic action of sound signals has been a fruitful theme of in-
vestigation for many ycars, and while we have Iéarned in a general way
that sounds may ricochet over the surface of land and sea by succes-
sive contacts with uneven surfaces, or air strata of different densities,
we have not been able to lay down any rule by whiclt the mariner can
determine the existence of abnorinal atmosplieric conditions: hence his
lack of confidence in sound signalsin general and the necessity for great
;aution when approaching them, ‘Fhe peculiarity in this case is that
the phenomenon has been observed only on, or near, the bearing of
Duncan Rock, the critical point in entering the Straits of IFuca.

Dort Townsend to coast of Oregon.—Work on the disabled engine
commenced on the 12th. A new piston was made, the rod straightened,
and other minor matters attended to. The job was completed on the
morning of the 22d, and at noon we left for Departure Bay, where we
arrived at 10:15 a. m. the following day. We commenced coaling at
1 p. m. and finished at 10:15 a. m. on the 24th, having taken on hoard
944 tons. Leaving the harbor an hour later, we anchored for the night
in Otter Bay, where we found a safe and convenient harbor. Large
numbers of surf ducks and a fow puffins were swimming leisurely abont
the bay when we entered, but soon disappeared. TFishinglines were put
over the side, resulting in the capture of one flounder and a dogfisl.

‘We were under way at 6 the following morning and anchored off
Victoria at 10:15 a. m., wlhrere we called for supplics. We left there at
11:20 on the morning of the 27th, and, steaming out of the Straits of
IFuca, passed Cape IFlattery at 9 p. m. A course was then made for
Tillamook Rock, which brought the vesselinto the trough of a westerly
swell, causing her to roll heavily. We were steaming with one boiler,
as usaal, the consumnption of fuel being limited to 10 tons per day. The
coal turned out even worse than the previous lot, reducing the speed
nearly a knot and a half an hour.

Coast of Oregon.—At 11:47 a. m., August 28, we commenced sounding
off Tillamook Roclk, running lines from shore to a depth of 200 fathomns,
occupying stations at intervals of about Smilesand working to the south-
ward., It is not an casy matter under the most favorable conditions to
keep an accurate account of a vessel’s position when using the beam
trawl or hand lines, and it was particularly difficult to do so with the
strong and irregular currents, -smoky atmosphere, and boisterous
weather prevailing on the coast of Oregon. Knowing that our sound-
ings would be used for hydrographic purposes, the necessity for as great
a degree of accuracy as practicable wasso apparent that we decided to
give our undivided attention to the determination of depths, character
of bottom, and temperatures, to be followed later by the usual investi-
gations with beam trawl, hand lines, and the various methods of bio-
logical research. The weather being exceptionally clear, we continued
work night and day until, at midnight of the 31st, we were in the
vieinity of Cape Gregory:.
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September 1 was an unusually clear day, and the sew was compara-
tively smooth. The time was speunt on Heceta Bank and vicinity, many
,Soundings being taken to determine the extent of the 40-fathom patch.
The beam trawl was used successfully, although the bottom was rough,
and when it was too rocky for the trawl the tangles were brought into
Tequisition. TRoats were lowered and hand lines used on different parts
of the bank. The result of the day’s operations may be stated as fol-
lows: The area of the 40-fathom pateh on Heceta Banlk is very small.
Beam trawl and trawl-line fishing arc impracticable on the rougher
Dortions of the bank. Hand lines from boats will meet with the best
Tesults. Trishes and invertcbrates were almost identical with those
taken last season, but dogfish had not reached the bank in great num-
bers. The list of food-fishes will be found in the table of fishing
stations,

) An interesting haul of the beam trawl was made after dark in 93
f:mthoms, green mud, a few miles inshore of the bank. One lLundred
flounders were taken, represeuting four species; and also large nun-
b?rs of rock-cod, one black-cod, one cultus cod, and several species
of small fish. Holothurians and other invertebrates were found in iarge
NMumbers, In a subsequent haul in 61 fathoms, green mud and sand,
Made between 8 and 9 p. m., 200 flounders were taken, besides other
Sbecies, Considering the size of the trawl (11 feet beam) and the dura-
tion of the haul, which did not exceed 20 minutes, it must be eonceded
that the region is rich in the various species of flatfishies and rock-cod.

S:("Dtember 2 and 3 were spent in the examination of the region over
Which we Lad recently sounded. The beam trawl and hand lines were
used, the different species of flatfish, rock-cod, ete., being found gen-
“rally Qistributed along the coast. There was a uniform bottom of fine
8ray sand to a depth of about 40 fathoms, when green mnd began to
Show, increasing in proportion until at 60 fathoms there was but little
Sand. - One exception to the uniform character of bottom was a small
}?:Lllk or rocky pateh lying SSW. 1 W.magnelie, 19 miles from Yaquina
Bht-house. The least water fonnd was 42 fathoms, clay and mud bot-

m, with frequent rocky or stony patches, covering an arei of about

Square miles. Several speeimens of the reeks were brought up in
o(;cttl))(;zgn trmvl—-w-.ttul:-worn.l)owlders 01.' l)luc]im'esl()’lte, wuig]ning 1'}:0111
of the sg ])()l}luls, bearing evidence of drift deposit. The e-ntn'c surmce.
life i*u S ones was honeycombed by borers :?nd c:overcd with @ mass of

» cluding small cup corals, sponges, trachiopods, annelids, mol-
el}l:;ﬁ(s);‘ qf.)tl')hiurz}ns, cte. ’l‘lne.weather was very l')oiste'rous duri.n‘g our
reg‘a.rd‘inlo-l} ‘Off‘t‘he }):Lnk, which 1).1'cvente(l. a s:'),tls(aetol'y (.zxmnmntlon

o fOundgt]llLS\ 1“711 life, but the various species,of rock-cod will doubtless

! ere in large numbers.
contillllll(llea.\l‘l,g '?czm increased during the 3d‘., until it became .too rough to
Astorig for ‘1 £, and as our coal was getting short we decxd.ed to go to
a supply. Slow progress was made during the night, steam-
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ing head to wind and sea, but it moderated next morning, and we
crossed the Columbia River Bar at 2 p. m., anchoring off Astoria an
hour later. We received 503 tons of ¢oal ou the 6th, and at10:40 next
morning got under way, crossed the bar at Mendm-n, and at 3:46 put
the hand lines over in 40 fathoms, off Falcon Rocks. A fine salmon
was taken on one of the lines.

The beam trawl and hand lines were used at various stations, work-
ing to the southward over ground previously sounded. The var ous
species of rock-cod, flounders, cte., were found quite plentifully. A
thick fog set in at 8 p. m., obliging us to lay to till daylight the follow-
ing morning, when it partially lifted and we continued our investiga-
tions, working to the southward as before. Beam trawl and hand lines
were used with good success, and Mr. Alexander made an examination
of the shore line in the dory. There are many outlying rocks along
this part of the coast, around which we expected to find rock-cod and
other species, but we were disappointed. The presence of sea lions on
pearly every rock may account for this scarcity of fish. Having
reached Cape Lookout we anchored under its lee at 5:10 p. m., where
we found smooth water and excellent protection from northerly winds.

Our attention having been called to a recently discovered bank off
Nestuggah, Oregon, reported by Capt. Bell, of the steamer A. B. Field,
we decided to give the region acareful examination.  The report stated
that 12 fathoms was found 10 miles from land. We sounded at inter-
vals of 3 miles, extending the examination several miles north and
south of Nestiggal, and found 15 fathoms about 1 mile from shore, the
depth increasing u,gul.ul) to 70 fathoms, 8 to 10 miles off, where the
reported bank was said to be.  The bottom was of fine gray sand, and
the usual varieties of coast fishes were found, but no codfish. The
report referred tois more circumstantial than usual, names being given,
yet we found that a depth of 12 fathoms anywhere in the vicinity of
Nestuggah would be but a fraction of a mile from shore and well within
sound of the surf,

Having completed the examination of the 1'(4)01((*(1 banlc we continned
work along the coast, and although the weather was boisterous, it was
usually clear, with bright moonlight nights, which enabled us to carry
on the work continuonsly. Reaching the vicinity of Orford Reet on
the afternoon of the 12th, Mr. Alexander went in with the dory and
examined that locality, while the Albatross worked farther off shore.
e reported sea lions on nearly every rock, and the total abseuce of
fish in their immediate vicinity; but ¢ spots” were found, a {ew hun-
dred yards to the southward, where cultus-cod and the various species
of rock-cod were taken in J.u‘g(, numbers. We were equally successful
with the hand lines on board ship at stations sonth and west of the
reef. '

Wind and sea increased during the afternoon, making boat work and
line fishing from the ship so difficult that we sought shelter for the night
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oft Port’ Orford, where we found good anchorage -in 7 fathoms, pro-
tected from the prevailing coast winds. A destructive forest fire was
observed to the northward of Cape Orford, steadily working its way
south and approaching the coast. It was just back of the first range
of hills when we anchored, and soon after reached the sawmill, lumber
yard, and buildings adjoining, quickly sweeping them away.

A dense fog and smoke prevailed until 7:35 the following wmorning,
When it began to clear, and, getting under way, we carried the sound-
ings to the vicinity of Cape Scebastian during the day, the last one being
taken at 7:13 p. m. Owing to high winds and sea we laid a course to
the northward, and, under moderate speed, faced the swell during the
Pight. Reaching the vicinity of Koos Bay at 8:30 the following morn-
Ing, we ran a line of soundings off shore, to fill in a space left on the
former examination, then started for Astoria, arriving at 2 p. m., Sep-
tember 15,

Orders were received on the 16th to proceed to Portland, Oregon, and
Place the Albatross on exhibition for about ten days, in connection with
the Northern Pacific Industrial Exposition. We coaled on the 19th,
taking 94} tons; cleaned and painted ship, and early on the morning
of the 26th got under way for Portland, anchoring below the city at
(‘;93() p. m, There was a dense fog next morning, and while waiting for
1t to clear, the Bonite, a river steamer, collided with this vessel and
Teceived considerable damage. Our injury was slight and was repaived
Ly the crew. The Albatross was opened to visitors at 10 a. m., Sep-
tember 98, and cvery day thereafter, between 10 a. m.and 4 p. ., until
the evening of October 9. The decks and laboratories were literally
Packed with people, anxious to see the various specimens of marine
life, Many of them showed great interest in the apparatus and meth-
ods of investigation. The navigator prepared a chart of the coasts of
\Vashington and Oregon on a large scale, showing in grapbic form ithe
results of the Albatross exploratious. It was placed under glass on
one of the hulkheads in the laboratory, and proved of great interest
geherally, and a veritable revelation to fishermen and the seafaring
eon‘m'u'mity. Details of officers and men were constantly on duty ex-
Pluining matters of interest. Between 25,000 and 30,000 people visited
the ship during the twelve days she was open for inspection.

We left Portland at 6 a. ni., October 10, arrived at Astoria at 3.50
P- 1., where we remained until 9 a. . the following day, when we got
under way and proceeded to sea.  Crossing the bar at 10:20 we steamed
to the southward, and at meridian on the 12th took up our work off
Czl.pe Sebastian, .

Coast of northern California.—Wo developed the 200-fathom line to
the southward, until at 1:47 a. m., on the 14th, we had reached Cape

gndocino, where wo were compelled to cease work on account of
?Olsterous weather. As the indications were unfavorable we started

or San Franeisco, under steam and sail, aiviving at the quarantine






