REPORT ON THE WORK OF THE STEAMER ALBATROSS.

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

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

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

The itinerary of the vessel was as follows:

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

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

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

PACIFIC COAST FISHERIES.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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






