XX.—REPORT OF OPERATIONS IN CALIFORNIA IN 1873.

By L1VINGSTON STONE.

A—CLEAR LAKE.
1.—FIELD-WORK IN THE WINTER OF 187273,

On the 1st of January, 1873, at which date my last report closes, I
was at San Francisco, making observations in regard to the fish and-
fishing of the Sacramento, and intending, in a few days, to go to Oregon
to look for a suitable location on the Columbia River for obtaining &
supply of eggs of the salmon of that river.

A succession of storms on the Pacific coast deferred my departure
from San Francisco for this purpose, and, while waiting for fair weather
and an outward-bound steamer, advices were received by telegraph,
stating that a large number of white-fish eggs were on their way to
California from the great lakes.

At the same time, Mr. S, R. Throckmorton, the chairman of the Cali-
fornia fish-commission, requested me to assist Mr. John G. Woodbury,
then in the employ of the State commission, in selecting a favorable site
for hatching the white-fish eggs on their arrival, and for depositing the
young fish when hatched.

In compliance with the requirements of this new turn of affairs, I
abandoned my plan of going to the Columbia, and, on the 10th of Janu-
ary, took the cars for Clear Lake, Lake County, California, one hundred
and twenty- miles north of San Francisco, having in view the objects
Jjust mentioned.

2.—CHARACTER OF CLEAR LAKE.

After two or three days spentin examination of various waters, it
was decided, on the 156th of January, to locate the hatching-works for
the white-fish eggs at Kelsey Mills.

These mills are situated on Kelsey Creek, a tributary of Clear Lake,
and are three miles above Kelseyville, Lake County, and six miles from
the outlet of Kelsey Creek into Clear Lale.

The water-supply was taken by a pipe from the flume of the mill, and
was ample. The hatching-works were in every way satisfactory.

Owing to the difficulty of obtaining moss in the Eastern States in
midwinter, the first lot of white-fish eggs forwarded from the Last
were packed in sponges.
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This kind of packing, though suitable for short trips, was not ade-
quate to the requirements of the long journey across the continent, and
the eggs were all dead when they arrived at Clear Lake. A second
lot, sent on afterward, to take the place of those which were lost, arrived
in good condition, and from them 25,000 white-fish were hatx,hed under
the charge of Mr. J. G. Woodbury. About the time of the absorption
of the yolk-sac, the young fish were placed in various portions of Cleal
Lake. This was the first introduction of the white.fish (Coregonus albus)
into the waters of the Pacific slope.

While stopping at Clear Lake, I gathered the following items in
regard to its waters and the fishes that inhabit them. .

It is a siugular fact, illustrating the inaptness with which names are
often given to natural objects, that the water of Clear Lake is never

Jclear. It is so cloudy, to use a mild word, that you cannot see three
feet below the surface. The color of the water is a yellowish brown,
varying indefinitely with the varying light. The water has an earthy
taste, like swamp-water, and is suggestive of moss and wator-plants. In
fact, the bottom of the lake, except in deep places, is covered with a
deep, dense mosg, which sometimes rises to the surface, and often to
such an extent in summer as to seriously obstruct the passage of boats
through the water.

There are large soda-springs boiling up at various points in the bed

. of the Jake, which discharge into it vast quantities of soda-water daily.
A reddish-brown, frothy substance is produced in such abundance by
the natural evaporation of the soda-water that the lake in places seems
to be full of it.

In winter, the water is cool and not dlsagreeable, in spite of its earthy
taste; but, in summer, it grows warm, the swampy flavor becomes intensi-
fied, the frothy substance from the soda-water increases, the plants and
moss from the bottom float in great quantmes in the water, and it
becomes unfit to drink,

These conditions would seem to be untavorable to fish-life in the luke H
but, by another of those numerous contradictions for which California is
noted this lake seems to be particularly adapted to fish, and the water
teems with them. In the spring, when they runup Kelsey Creek, Cold
Creek, and other tributaries, to spawn, they swarm in these stre'lms by
millions, forming an almost solid mass, 8o that it is even difficult to cross
the fords with a horse on account of them.

3.—LIST OF FISHES INHABITING THE LAKE.

The local names of the fish are as follows :

1. 1’/erch. 5. Chy. 9. Black-fish.
2. Shapaaulle. 6. Roach, 10. Trout.
3. Hitch. 7. Spotted sun-fish. 11. Bull-heads.

4. Suckers. 8. Mud-fish, (mud-suckers.) 12. Viviparous perch.
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Perch, (Smithsonian Collection, No. 14G.*)—The perch is very abun-
dant, indeed. It resembles in color and shape the white perch of the
Potomac, but is rather deeper and shorter. Those that I saw in Feb-
ruary were about six inches long by three inches in depth. Their flesh
is oxcellent, and they are highly prized as food both by white men and
Indians. The perch spawn in May around the margin of the lake.
Millious of young perch are seen in June.

Shapauile, (Smithsonian collection, No. 152.)—This fish is a cyprinoid,
and is the same as the Sacramento pike, or the California white-fish, of
which several specimens have been forwarded to the Smithsonian Insti-
tation in my collections on the Sacramento and McCloud Rivers, It
averages in weight about five or six pounds, though some have beeu
caught as heavy as thirteen pounds. Their flesh is white, soft, and bony,
and they are ouly a medium table-fish, I wastold that they spawn in the
sand and gravel in the creeks in May ; bat, from the fact that they are
caught in great quantities during this month with the hook and line, I
am inclined to think they spawn earlier, perhaps as soon as the begin-
ning of March.

Hiteh.—This is a small, light-colored, and slender fish, about a foot in
length, and very full of bones. The whites do not consider them fit to
eat. The Indians eat them, bones and all, and appear to like them.
They run up the streams in the spring to spawn in countless numbers,
1t is not uuusual to see one or two acres of ground covered with hiteh,
which the Indians bave dried for food.

Suckers, (Smithsonian collection, No. 152.)—These resemble the com-
moun suckers of other localities. They are poor food, except the large red-
finnied suckers, which are esteemed tolerably good eating. They spawn
on the sand-beaches of the lake and also in the tributary streams. They
dig holes for their nests as large round as a bushel-basket and from six
to twelve inches in depth., They run up the creeks in March, and prob.
ably spawn about that time.

Chy, (Indian name;) silver sides, common name; (Smithsonian collec-
tion, No. 148.)—This fish is quite small, and is said to be all bones, They
ran up the creeks to spawn in May and June in vast numbers. The
Indians eat them, but they are not valued by the whites. :

Roach, spotted sunfish.—These fish are edible, and are seen in vast
Quantities around the sand-beaches in May, when they probably spawn.
They are not of much account.

Mud.fish, or mud-sucker.—This fish is a short, thick fish, of a bluish
color, Its flesh is soft, and is of no value. It is supposed to spawn in
May around the beaches and among the tules, i

Black.fish—1I could not obtain & specimen of this fish to examine,
but I heard different persons say that it was a very excellent fish for the
table. Some ranked it next to the trout, while others placed it below

* Thoe numbers attached to the npmes of the fishes refor to my oatalogue of the speci~
mens collected for tho Smithsonian Institusion.
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the shapaulle. It grows to a considerable size, the full-grown fish
weighing three or four pounds. It is not abundant as a rule, although
large quantities of the black-fish collect in the tules in May, when many
are killed with clubs, This is undoubtedly their spawning-season.

Salmon-trout, (Smithsonian collection, No. 1561.)—This is the local name
of a fine, large trout which inhabits the lake, and runs up the tributaries
to spawn in the latter part of the winter. It is highly prized for the
table. In summer, when the water is warm, the trout collect around
the cold springs of the lake, and seem to live there exclusively; the
water of the rest of the lake probably being too warm for them. The
Indians fish them very regularly and steadily. These trout used to be
very abundant in the lake, but the whites have pursued them so unre-
lentingly on their spawning-grounds that they are rapidly diminishing.
It is difficult to find one now where hundreds used to come to spawn.
Those that I saw in February, 1873, were about eighteen inches long,
and averaged nearly two pounds in weight.

The common California trout is also abundant in the brooks and
streams in the vicinity of Clear Lake, but cannot properly be called one
of the fishes of the lake.

Bull-head.—I did not learn much about this fish, except that it likes
the mud and is an inferior fish. 1t is not the bull-head, (Pimelodus,) or
horn-pout, of the BEastern States.

Small perch, (see Nos. 244-250, Smithsonian collection;) (viviparous
perch.)—This is a beautiful little fish, quite small, but very good eating.
It is the same as the viviparous perch of the Sacramento, specimens of
which are included in my Smithsonian collection of 1873. As its name
implies, it brings forth its young alive. It is quite abundant in Clear
Lake. :

4.—THE CONDITION OF THE FISH IN CLEAR LAKE AT DIFFERENT
SEASONS.

January.—In January, the lake rises somewhat, the tributary streams
are full and high, and the trout of the lake run up the streams tospawn.
A few suckers are also found in the cre€ks when they are roiled by the
rains. It is said that black-fish are caught with the hook at this time,
but I did not hear of any being taken during wy stay in January.
The Indians fish with a sweep-seine during this mouth, and catch vari-
ous kinds of fish. They also catch the lake-trout with hook and line,
and the perch with nets.

February.—In February, the shapaulle run up the streams, and are
caught in considerable quantities. The lake-trout return to the lake.
Black-fish are caught this month. The tributary streams are very high.

March.—Suckers and shapaulle abound in the creeks. The shapaulle
bite somewhat in the lake. Black-fish are more abundant and more
easily caught. _ )

April.—Hitch, chy, shapaulle, and suckers abound in the creeks.
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This is the best month for catching shapaulle, Perch, shapaulle, hitch,
and chy are caught in the lake with hook and line this month. Black-
fish are abundant.

BMay.—The first of May is about the best time for catching perch. In
respect to the other fish, this month is very much like the last.

June.—The larger part of the fish which have gone up the creeks in
such vast numbers have returned to the lake by this time. They have
also left the sand-beaches and tules where they have bLeen spawn-
ing, and have returned to deep water. Most kinds of the Clear Lake
fish can be caught in the lake during this month with hook and line;
more perch being caught, however, than any other species. The Indians
go this mounth to the cold feeding-springs of the lake to catch trout with
the nets.

July.—This month does not differ much from the last in respect to
the fishing ; but the water during this month becomes warm, and the
fish get sott, and are not good.

August.—The lake is not fished much this month, the water bemg warm
and the fish soft and inferior. The Indians, however, continue to fish
for trout around the cold springs which feed the lake. Thereisonespring
in particular fished by the Indians, two miles east of Morgan Young’s,
which is forty feet in diameter, and whieh boils up so that one cannot row
a boat across it. 'This spring would make a small river if confined. It
is thonght that it farnishes the chief water -supply of the lake in the
summer. It is, of course, cold all the year round.

A great vumber of dead black-fish are seen about the lake this month, -
and some dead porch and roach around the shores and among the tules,
which, in many parts of the lake, line the edges densely to a depth of
twenty or thirty feet.

September.—Fish and fishing are about the same as in August. The
weather is a little warmer. No oune fishes during this month except the
Indians, who still keep after the trout. The water this month is in its
worst condition. It is full of the frothy product of the soda-springs.
A green scum covers a large part of the surface, and it is not only
uncleanly to look at, but unfit to drink; and yet, strangely enough, this
lake, which one would think uninhabitable by fish, fairly teems and
8warms with them.

October.—In October the water begins to cool a little, but as yet there
have been no rains, and there is no other improvement in the water
except tho cooling of it. There is no more fishing done this month than
in September.

- November.—The water is colder this month. The wind and rain clear
off the stagnaut scum which collects on the surface in the summer.
The fish are. better, but there is no fishing done.

December.—The lake is clear again on the surface, and begins to rise
with the rains, The water continues to grow cooler, and the fish im-
prove; but there is no fishing of any consequence done before the new
Year.
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B—SACRAMENTO RIVER.

After leaving Clear Lake, I went to the Sacramento River to procure a
collection of the fish canght at this season, (February.)

At Rio Vista and other points, I gathered the following fragmentary
notes, which I present here as supplementary to my report on the fish
of the Sacramento River for 1872.

1.—CHARACTER OF FISHING ON THE SACRAMENTO.

The fishing on the Sacramento River is done in three ways: 1. By
drift-nets; 2. By fyke-nets; 3. By sweep-seines.

Drift-nets—The drift-nets are used exclusively for catching salmon.
They have an 8%-inch mesh, are usually 40 meshes deep, and from 150
to 200 fathoms long. As nearly as I could learn, there were not far
from a hundred salmon-nets in operation on the Sacramento River in
1872. At the meeting of the salmon-fishermen of the Sacramento that
year, there were ninety-five boats represented.

These nets are worked by simply drifting them with the tide. The
salmon, which, of course, are heading against the tide, are gilled in the
meshes. The turn of the tide is the most favorable time for this sort
of fishing. ’

The nets are frequently drifted a mile before being hauled in. The
salmon-figshing is conducted entirely by white men; no Chinamen being

.allowed to participate in it. There is no law regulating the matter;

but public opinion is 8o strong in relation to it, and there is such a prej-
udice against the Chinese, that any attempt, on their part, to engage
in salmon-ishing would meet with a summary and probably fatal
retaliation.

The number of fresh salmon shipped from Rio Vista to San Francisco
in the year 1872 is as follows:

Januwary . ................ 792 J-uly .................... 1,145

February ................ 1,581 | .August...... e 1,496
March................... 1,945 | September........_...._. 2,335
April....oooioiioa ..., 3,354 | October ................ 583
May - cccivee .. 4,408 | November ............... 441
June -................... 1,201 | December ............... 390

On one day in February, when I came down the Sacramento, there
were put on board the steamer, at Courtland, 7 fresh salmon; at Rio
Vista, 32 fresh salmon; at Sherman Island, 32 fresh salmon ; at Collins-
ville, 123 fresh salmon. :

The number of fresb fish (salmon and stargeon) brought down the
Sacramento River to San TFrancisco in 1872, by the steamers for the
Central Pacific Railroad Company, is as follows:
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January....... Ceeeenen 5,514 | August ........... . o 15,677
February ...........-.. 5,799 | September..... ...... .. 14,706
Mareh .............c0. 11,394 | October............... 3,082
April ...... . ... ceees 15,563 | November ............. 2,367
May..... ..... P 27,394 | December ... ......... 3,716
June..........iiaann. 5, 561 —_——
July. oo iiiiiaeans 6,043 | Total «.......... 105, 796

The proportion of sturgeon and salmon in the various months are
estimated as follows: ~

January : 10 per cent. salmon; 90 per cent. sturgeomn.

February: 10 per cent. salmon ; 90 per cent. sturgeon,

March: 50 per cent. salmon ; 50 per cent. sturgeon.

April: mostly salmon.

May : all salmon.

June: all salmon.

July: all salmon.

August: all salmon.

September: all salmon.

October: 50 per cent. salmon ; 50 per cent. sturgeon.

November : 50 per cent. salmon ; 50 per cent. sturgeon.

December: 10 per cent. salmon ; 90 per cent. sturgeon.

Besides the salmon above mentioned, a large number are taken by
sailing-vessels and by the opposition-line of steawers and other con-
veyances to San Francisco and the larger towns.

The points from which salmon are shipped on the river-steamers are
Sacramento City, Courtland, Emmatown, Rio Vista, Collinsville, Anti-
och, Benicia, Martinez.

In the spring of 1872; about 25,000 salted salmon came from the Sac-
ramento River to San ¥rancisco, and in the fall about 9,000.

The Rio Vista salmon-fishermen recommeond the prohibition of fishing
from June 1 to October 1 or from June 15 to October 15.

Fyle-net fishing.—The fyke-nets have a mesh of 23 inches. There
Wwere, in the winter of 1872-'73, eighty-five fyke-nets on the Sacramento
at Rio Vista. They are stationary of course, and are examined every

twenty-four hours. '
All the kinds of fish in the river are caught in these nets. Mr. John

D. Ingersoll, a’prominent fyke-fisherman of Rio Vista, informed me that
the daily catch for twenty nets is now about seventy-five pounds of fish.
They include: chubs,* (Nos. 210-216, Smithsonian collection;) perch, (Nos.
217-231, Smithsonian collection ;) hardheads, (Nos. 231-236, Smithsonian
collection ;) Sacramento pike, (Nos. 237-243, Smithsonian collection ;)
Vlled,I’Ou‘lp(}lch (Nos. 244-250, Smithsonian collectmn ;) split-tails, (Nos.
251-262, Smithsonian collection;) suckers, (Nos. 263-264, Smithsonian
collecmon,) herrings, (Nos. 265-270, Smithsonian collection ;) sturgeons,
(Nos. 271-273, Smithsoniin collection ;) crabs, (No. 275, Smithsonian col-

* Numbers referable to catulogue forwarded with specimens,
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lection.) Of these varieties, the perch, pike, and sturgeon are the best
food-fishes.

There has been a vast decrease in the returns of the fyke-nets during
the last twenty years.

In 1872 and 1873, they used to catch 700 or 800 pounds a day in one
fyke-net. An average of 250 pounds a day for one net, at Sacramento
City, was usually expected in those times. The present catch of 75
pounds a day in 20 nets certainly presents an alarming contrast.

The fyke-net fishing is conducted wholly by white men, I believe; the
Chinese fishermen being ruled out by the force of public sentiment. The
fyke-nets are usually visited early in the morning of each day, and the
catch is sent down to San Francisco by the noon-boat. The fyke-net
fishing begins in November, and is continued till May. The best fishing
is when a rise in the water drives the fish inshore where the fyke-nets
are placed.

During the summer-months, the water is warm, the fish are poor, and
the fishing is discontinued.

On the 27th of February, 1873, I went the rounds of Mr. Ingersoll’s
set of fyke-nets with him, We visited twenty nets; but, as some of them
had not been examined for over twenty-four hours, the yield was sup-
posed to be equivalent to one day’s fishing for thirty nets. The nets
had four hoops each, and 14-foot wings. . We took about 120 pounds of
fish in all, Hardheads were the most numerous, and the Sacramento
pike next. Mr. Ingersoll said that perch used to rank second in abun-
dance, the average for thirty nets being 200 or 300 pounds a day, but
on this day the perch were quite insignificant in numbers. We found
in the nets seven small viviparous perch and two small sturgeons. I
learned also that minks, beavers, and otters are sometimes caught in the
nets. In 1872, Mr. Ingersoll caught eight minks, two beavers, and one
otter ¥ his fyle-nets. A

Sweep-seine fishing.—The sweep-seine fishing is given over to the
Chinese, who are not allowed by public sentiment to engage in either
of the other two kinds of fishing just described. What they are not
permitted to do by the prohibited methods, they make ample amends
for by their own methods. They are, I should say, the most persistent
and industrious fishermen on the Sacramento. They fish all the year
round ; they use fine-mesh nets, with which they sweep overy part of the
river, especially” the partially stagnant fresh-water lagoons, or ¢ slews,”
as they are called in California, where the fish collect in myriads to
spawn. With these nets, they catch vast quantities of fish of all sizes;
and so destructive has their fishing been on the Sacramento that all
the fish except salmon are disappearing from that river with unexampled
rapidity. It is owing to this kind of fishing that the returns of the
fyke-nets have diminished so alarmingly the last few years. The Chinese
have been at it for seven or eight years; and, if they keep on three or
four years more at this rate, the small fish of the Sacramento will be
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practically exterminated. I have no means of ascertaining with any
exactness how many Chinese fishermen there were on the river, hut
there are a large number, and Mr. Ingersoll said that they were increas-
ing every year. Most of their fish they send to the San Francisco
market as soon as caught; but they also dry great quantities of them
on bars and floors prepared for the purpose. These are partly eaten
by themselves, and the balanee are sent packed in barrels to the Chinese
market in San Francisco. While at Rio Vista,in February, 1873, I visited
4 Chinese fishing-station on the Sacramento River. ®t was located about
cighty rods above the Rio Vista steamboat-lauding, and counsisted of a
nest of Chinese fishing-boats, numbering seven small boats and three
large ones.  There were also on the shore, just across the road, two old
tumble-down buildings, with drying bars and floors near by, in the open
air, where some of the fishermen lived, and attended to the drying of the
fish.  The small boats were common flat-bottomed dories, square at the
stern, sharp at the bow, abeut fitteen fect long, and strongly built. The
large boats were also strongly bailt, but narrow and pointed at both
ends, and constructed after the Chinese fashion. Two of these large
boats had one mast, and the other one had two masts, considerably
raking, with Chinese sails, which were not like any sails used in this
country. Nearly amidships, but a little nearer one end than the other,
was a tent in which the Chinamen lived. There was also considerable
space in the hold of this really Chineso junk, which added a good deal
to their house-room. The whole air and look of these crafts was
decidedly foreign, and I might say oriental. If I understand their method
rightly, the small boats are to visit the ¢“slews” and varions fishing-points
with, when they go out to draw the seine, and the large boats are really
ouly inovable dwelling and store houses, where they live and receive the
fish that are bronght in by the small boats, and which, of course, they
move from place to place on the river as the exigencies of the changing
fishing-seasons may require.

C—CALIFORNIA AQUARIUM-CAR.

After leaving the Sacramento River, I went to San Francisco, and
immediutely began making preparations for going East to procure i car-
load ot live fish, nnder the auspices of the California comtissioners; but
as the United States coutributed toward defraying the expenses of this
¢Xpedition, 1 will introduce the following account of it here. I left San
Franciseo on the 17th ot March, 1873, and arrived in Boston on the 2Sth
of March, having made a short stop at Sacramento to arrange for tho
transportation of the ear, and also at Salt Lake City to provide for the
reeeption and hatching of a consignment of shad and salmon which
Professor Baird proposed to send to Great Salt Lake, Utah,

I quote the following account of the aquarium-car trip from my report
to the California commission ot that expedition :

“ My ]’];"SHFOY operations for the who'e undertaking was, first, to

2
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collect the fish at some favorable point at the East. where they could
be kept alive until everything was ready for the journey; sccondly, to
fit up a car with the apparatus most suitable for transporting living fish ;
and, thirdly, to take this car when loaded to California in the least pos-
sible time, and without any transfer of its countents. This plan was
successfally carried into practice up to the time of the accident just
beyond Omaha. :

“The first installment of living fish intended for the California car
arrived at Charlestown, N. H., the point of rendezvous, on the 7ih of
May. It consisted of cighty-two *black bass, (Grystes fusciatus;) glass-
eyed perch, (Lucioperca;) and bull-heads, (Pimelodus;) and about 300,000
eggs of the Perca jflavescens and the Lucioperea.

“ These fish were collected at Lake Champlain, and at the Missisquoi
River in Vermont, and were taken a journey of thirty hours by rail,
before reaching Charlestown. They, nevertheless, bore their trip admi-
rably, and arrived at their destination in first-rate order.

«The next two weeks were spent in fitting up the car, which had
arrived at Charlestown, N. IL,, and making other preparations for the
difficult undertaking in prospect. Arrangements had been previously
made, at the suggestion of Hon. Spencer I. Baird, United States Com-
missioner of Fisheries, with Mr. Monroe Green, at Castleton, on the
Hudson, for a supply of young shad and fresh-water ccls; and also,
with Capt. Vinal Edwards, of Wood’s Hole, Mass., for young lobsters
‘aud other salt-water fish. The castern trout (Salmo fontinalis) were to
be taken from the Cold Spring trout-ponds at Charlestown; the large
Jlobsters were to come from Johnson & Young’s establishment at Bos-
ton; and Mr, Myron Green was dispatched to the Raritan River for cat-
fish.

“ The equipment of the car having been completed, and everything
being ready, the 3d day of June, 1873, was set for our departure. At
midnight of June 2d, Mr. W. 8. Perrin arrived from Bostou with a
speciul car, having on board the lobsters, oysters, small lobsters, salt-
water cels, tautogs, and reserves of ocean-water. We began at daylight
the next morning filling the tanks in the car and loading in the fish, and
by 1 o’clock in the afternoon cverything was ready, and at a quarter
past 2 on Tuesday, June 3, the California aquarium-car started on its
journey.

“The car was turmshed by the Central Pacifi¢c Railvoad Company,
and was one of their frait-cars, intended for quick trips across the con-
tinent. It was 27 feet long and 8 feet wide, and was provided with a
Westinghouse air-brake and Miller platform, which exmblod us to take
it along with passenger-trains.

“At one end of the car was a stationary tank, built of 2 inch plank,
lined with zine, and occupying the whole width of the car and 8 feet of
its length. This tank was 2 feet and 8 inches deep, and held, when full,
about five tons of water. At the other end of the car was a large ice-
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box, the reserves of sea-water, six large cases of lobsters, and a barrel
of oysters. In the center of the car, and occupying nearly all the room
in it, were the other portable tanks for carrying the fish. Our beds wero
on the top of the large stationary tank, which, of course, was covered.
The large tank was also arranged so that we could take on water on a
large scale from the wuter-works at the railroad-stations en route. This
proved to be a very great convenience, and was, in fact, indispensable,

“When we left Gharlestown, N. I, the car contained upward of 60
black bass, from ILake Chawplain, (Grystes fasciatus:) 11 glass-eyed
perch, from Lake Champlain, (Lucioperca, Americana;) 110 yellow
perch, from Missisquoi River, (Perca flavescens;) 80 young yellow perch,
from Missisquoi River, (Perca flavescens;) 12 bull-heads, (horn-pouts,)
from Missisquoi River, (Pimelodus atrarius;) 110 cat-fish, from Raritan
River, (Pimelodus ;) 20 tautogs, from near Marth@’s Vineyard, (Tautoga
Americana ;) 1,000 salt-water ecels, from Martha’s Vineyard, (Anguilla
bostonicnsis ;) 1,000 young trout, from Charlestown, N. H., (Salmo’ fonti-
nalis;) 162 lobsters, from Massachusetts Bay and Wood’s Hole; 1 bar-
rel of oysters, from Massachusetts Bay ; supplies of minnows for feed-
fish.

“7The black bass, bull-heads, cat-tish, and part of the lobsters were full-
grown and heavy with spawn.

* Besides the fish above enumerated, I took on at Albany 40,000 fresh-
water eels from the Iudson, and arranged for 20,000 shad and shad-
cggs (Alosa prastabilis) from the Hudson, to overtake us at Chicago.

“«The receptacles for holding the fish consisted of 1 large stationary
tank, 8 feet square and 2 feet 8 inches deep; 1 round wooden 70-gullon
tank; 1 round 50-gallon tank; 3 round 30-gallon tanks; 3 conical-
shaped 30-gallon tanks: 6 conical 10-gallon tin cans; 1 conieal 15-gal-
lon tin canj 3 round 9-gallon tin cans; 2 35-gallon casks; 6 large
cases, containing the lobsters; the total capacity of the whole, exclud-
ing the lobster-cases, being about 16,000 pouuds of water.

“ Besides the vessels for holding the fish, the car contained the follow-
ing articles: 1 large 120-gallon cask, filled with ocean-water; 1 60-gallou
cusk, filled with ocean-water; 1largeice-box; 4 barrel of live moss; 4 bar-
rel of water-plants; curd and meal for feed; 1 bushel of salt for killing
barasites ; the aerating-apparatus referred to; 1alcohol-stove ; 1 set car-
Denter’s tools; 2 lanterns; 2 hamwocks; 2 spring-beds; 2 wattresses
aud pillow; 2 sets bedelothes; 1 broom; 1lot green sod; 2 thermometers;
Dipes, spouts, and siphons, for taking in and letting off water; 1long-han-
dleq dip-net; 2 short-handled dip-nets; movable steps to door of car;
Sundry barrels, pails, dippers, &e. ; maps, with stations marked where we
knew the water to bo good or bad ; our trunks, valises, and private bag-
gageo, : . ,

“ When the car left Charlestown, there were four of us in it: Mr., W,
'l:-Pel‘rin,of Grantville, Mass.; Mr. Myron Green, of Highgate, Vit.; Mr.
Edward Osgood, of Charlestown, N. II; and myself. We arrived at
Albany at 11.30 p. w. the same evening, all the fish doing well, and the
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water in the tanks standing at 45° F. Here we took on the 40,000 cels
mentioned above and half a ton of ice. We alsoleft Mr. Myron Green
liere to go to the New York Shad-Tlatching Works at Castleton, on the
Hudson, and get a supply of young shad.

«QOn my urgent application to the New York Central Railroad au-
thorities, that road took us with their passenger-train, which was due to
leave Albany at 2.40 2. m. on the same night. We reached Suspen-
sion Bridge about noon, and left for Detroit with a passenger-train
on the Great Western Railroad. We took on ice and wafer at Ham-
ilton, Canada, and reached the boat at Detroit ferry about 11 p. m. the
same day, Wednesday, June 4; all the fish being in good order, except
the lobsters, which were dying in cousiderable nummbers. The track on
the ferry-boat Leing just filled by the train, without the aquarium-car,
they left us east of the river all night, and, it being very warm, 1 spent
the rest of the night till daylight looking up ice, of which I at last
obtained about a ton and a balf,

¢ Leaving Detroit that morning—Thursday, June 5—we proceeded
directly to Niles, Mich., with a passenger-train, via the Michigan
Central Railroad. We had now come all the way with passenger-
trains, and had we known this heforehand we need not have lost any
timne in bringing on the shad; as it was, however, we expected to make
slow time on freight-trains from Albany to Chicago, and I lence
arranged to have the shad brought on by express fromn Albany two days
after we left that point. These two days we had now on our hands, and
it was very aggravating to be obliged to lose so much time when time
was so precious. There was no help for it, however; and as I thought
it would be better to wait part of the time on the road than to spend the
whole of the two days in Chicago, I had the car dropped at Niles, Mich.,
and we remained there till 6.10 the next morning—I'riday, June 6—
when we went on to Chicago, after taking on ice and water, and catch-
ing some minnows to feed the large fish with. We entered Chicago
about 10 o’clock on Friday morning, all the fish doing well except the
lobsters and ecls. ) '

«Phe temperatures at which I aimed to keep the different varieties of

fish were as follows:
Degrees IMahrenbeit.

2 07128 1) | SO e ieeeaeaaan 50
I resh-Water @l . o v e et 45 to 50
CTAULOZS + v mmem veemeeeraanneaannns et e aanaaaaas 45
@Rl WAler CClS. . it it tieane e ettt e 45
“ Black bass........ SR U Pt 42
“Yellow Perell oo en o e e : 42
B . o e e e e i e e aie e e e et 2
“Glass-eyed Pereh. .o vvun i e 42
TT2M ) v} APPSR 38
T ODISEOTS v o e e eeese s sacaanae coe oo e aa s 24 to 30
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“I'rom the experience which 1 have now had, however, I would ad-
vise a change with some of the fish, which would make the temperature

as follows:
Degrees Fahrenheit.

“Cat-fish ..... e e e e emer e e e 50
“ Tresh-water eels........... ceiaen et e et eann 50
L 51 11 B8 LY T s . 48
“ Glass-eyed perch..... ... ... et et aaen 48
“Yellow pereh .. ...... .. .. S P LE R T T 45 to 48
“Black Dass. .« eoieiiiiiie i L E T T 42 to 45
“Balt-water cels....ooiiiiiiis ceaaasiens P, 42 to 45
G antOgS. o e eeeee e re e 40
“Trout......... e Ceeeeaeememeee e, 306 to 38
“ Lobsters......... Ceeenn R LI R RN 34 to 36
COysters. ... iieia..n v eaeoa v et s 31 to 36

% Mr. Myron Green rejoined us with the shad the next morning, Sat-
urday, Jude 7th, and at 10.15 a. . the same day, after haviug taken on
three tons of ice and three tons of Lake Michigan water, we left Chi-
cago for Omalia, via the Chicago and Northwestern Railroad.

“We taok on water again at Cedar Rapids, Jowa, and arrived at
Omaha at 11 o’clock on the morning of Sunday, June 8thr, Through
the courtesy of Mr. C. I3. Havens, the train-dispatcher of the Union Pa-
cific Railrond, who detailed an cngine to take our car to the ice-bouse
at the Union Dacific shops, we were cnabled to take on a ton and
a balf of ice, and about 1 o'clock we started westward again. We
were now on our sixth day out, and everything was promising well.
All the dead eels had been removed, and we had 20,000 or 30,000 left.
The mortality of the lobsters was on the decrease, and wo still had
over forty alive and in good condition. All the other fish were in
splendid order. We had ice and water enough on board to take us,
if necessary, to the Sierra Nevada—certainly with what supplies we
could get in the Wahsatch Mountains, where the water is good. The
circumstance of the fish having lived so well up to this time gave us a
good deal of confidence, and we were encouraged to hope that they
would continue to do well to the end of their journey.

“After leaving Omaha, we stowed away as well as we could the im-
mense amount of ice we had on thecar; aund, having regulated the tem-
berature of all the tanks, and aerated the water all round, we made our
tea and were sitting down to dinner, when snddenly there eame a terri-
ble crash, and tanks, ice, and everything in the car seemed to strike ns
in every direction. We were, every one of us, at once wedged in by the
heavy wei ghts upon us, so that we could not inove or stir. A moment atter
the car began to fill rapidly with water, the heavy weights upon us be-
gan to looscn, aud, in some unaccountable wiy, wo were washed out into
the river. Swimming around our car, we climbed up on one end of it,
which was still out of water, and looked around o see where we were.
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We found our car detached from the train, and nearly all under water,
both couplings having parted. The tender was out of sight, and the
upper end of our car resting on it. The engine was three-fourths under
water, and oue man in the engine-cab crushed to death. 'T'wo men wero
floating down the swift current in a drowning condition, and the balance
of the train still stood on the track, with the forward car within a very
few inches of the water’s edge. The Westinghouse air brake had saved
the train. If we had been without it, the destruction would have been
fearful. s :

“One look was suflicient to show that the contents of the aquariam-
car were a total loss. No care or labor had been spared iu bringing the
fish to this poiut, and now, almost on the verge of success, everything
was lost. )

“ [ immediately telegraphed the state of affairs to Mr. S. R. Throck-
morton, chairman of the California fish-commissioners, and to Ilon.
Spencer T, Baird, the head of the United States Iish-Commission at
Washington. 1 received instructious, by telegraph, from Yashington
the next morning, to return east nnme(hatcl), with my assistants, and
take on a shipment of young shad to California under the auspices of thc
United States I'ish-Comumission.”

D—OVERLAND JOURNEY WITH LIVE SHAD.
1.—PREPARATION FOR THE TRIP.

As soon as was practicable after the accident to the first California
aquarium-car, I reported to Professor Baird at Washington, reaching
that city on the morning of June 15th.

Having received here more explicit instructions in regard to the trip
with shad, I made immediate preparations for undertaking this journey,
and arrived at Castleton, on the Iludson,; with my men, on the 25th day
of June. The New York State shad-bhatching works, under the immedi-
ate charge of Mr. Monroe Green, are located here, and it was at this
point that I was to procure my consignment of shad for California.

2 —TIIE START.

At G o'clock in the afternoon of the same day, Wednesday, June 25,
I left the shad-batchiug camp, with 40,000 young shad. They were
packed in eight 10-gallon cans, each can containing 5,000 fish. They
had been just taken from the shad-batehing boxes in the river by Mr.
Green, and appeared very bealthy and lively; but they looked so frail
and delicate that it seemed almost a hopeless task to undertake to carry
them alive 3,000 miles, and deposit them in a river at the other
extremity of the contivent, and I certainly despaired of getting them
there safely. ) _

There were four of us in all at the start: Mr. 0. W. Welsher; Mr.
‘W. T. Perrin; Mr. Myton. Green; and myself. Mr. Welsher accom-
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panied us as far as Omaha, and the success of the expedition is largely
owing to his skill and experience. The remaining three went through
to California with the shad.

3.—TILE APPARATUS.

Our outfit was very simple, consisting merely of the cight cans con-
taining the fish, one similar can filled with water for a reserve, two or
three pails and dippers, a thermometer, and the apparatus for changing
the water. This apparatus and its use demand a-few words of explana-
tion.

The requirements demanded for keeping young shad alive in transit
are radically different from those involved in earrying any other fish, 1
believe, that have yet been experimented with. They require changes
of water, of course, like any other fish; but they always scatter indis-
criminately through all portions of the water containing them, instead
of dropping to the bottom of their can, and remaining quietly there; as
is thie custom with very young trout and salmon. In consequence of this,
the water cannot be dipped out and thrown away to wmake room for
fresh supplies without dipping out and throwing tho fish away with jt.

It Leceomes necessary, therefore, to separate the fish from the water
before renewing it. To accomplish this, the apparatus in question is in-
tended. 1t consists of a eylinder £ inches in diawmeter, made of very fine
copper-wire netting, aud about as long as the can is deep. The bottom
is closed with the samo netting.  The top is open.  In connection with
this is used a piece of 3-inch rubber tubing 6 feet long.  To change the
water, the wire cylinder is thrust into thecan to any desirable depth;
the water immediately enters the cylinder through the wire net-work,
which also keeps the fish out.  One end of the rubber hose is now dropped
into tlie eylinder, tho other end being placed in the pail or can intended
for the waste water. The water being started in the hose by applying
suction at the lower end in the pail, it acts at once as a siphon, and
Legins to draw the water out of the cylinder. As the fish cannot get
into the eylinder, the water is drawn oft’ without drawing off the fish.
When asufiicient quantity has been removed, the cylinder and siphon
arc taken out, and the spare room in the can replaced by putting in
fresh reserves of water very carefully with a dipper.  Thus the chang-
ing of the water is safely accomplished. This very simple, ingenious,
and effeetive method is the invention of Seth Green.

4.—TIE CARE OF THE TISIL.

The points about carrying living young shad safely are such as to
make it very delicato and critical work. They are substantially as fol-
lows :

1. To make constant changes of water.

2. To keep the temperature of the water within specified limits.
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3. To avoid sudden changes of temperature in the cans containing the
fish.

4. To avoid any agitation of the water in the cuns.

5. To furnish constant supplies of water containing minute natural
food.

6. To guard vigilantly against the use of water in the least degree
unwholesome.

Any failure to supply the above conditions will be immmediately followed
by fatal results. ) .

Changes of water.—To make constant changes of water, experience
Las shown to be one of the important seerets about keeping the young
fish in good condition. A change is usually made once in two hours.
Any temporary neglect of this precaution soon shows its effect in the
weakening of the fish, and prolonged neglect is fatal.

A spare ean coutaining a reserve of fresh water is usunally carried along
with the other cans, and is filled as may be required at railroad-stations.
The changes in the cans are made as just deseribed under the head of
apparatus for changing the water.  In our case, the water was changed
every two hours, night and day, for the first halt of the trip, and alinost
every hour for the last half. Aswe had eight cans of {ish, and were seven
days and nights on the way, we made alinost a thousand changes of
water. The labor, of course, was almost incessant. It was like walking
a thousand miles in o thousand hours.

Temperature of the water.—1It has been ascertained that a lower degree
of temperatare than 620 IFahrenlieit or a higher degree than 7530 Ifali-
renhbeit is unfavorable to young shad. It Lecomes necessary therefore
to keep the water in the cans between these two points, viz, 620 and 75°.
This is done by cooling the water used for changing witlt ice when too
warwm, orv heating it with artificial heat when too cold.

It is not usually a very difficult matter to obtain water of the right
degree for changing with, because most trips with shad are made in
warm weather, and in a warm climate, and the main difficalty is to get
the water cool enough, which can easily be done with ice.  Oun our over-
laud journey, however, we passed through a very cold elimate in cross-
ing the high ridges of the continent.  Indeed, at one point on the Rocky
Mountains, it snowed in the day-time, although ahinost the 1st of July;
and at these high altitudes the nights were always very.cold.  To keep
the temperature of the water up to a safe point under these conditions,
in a cold car, with no fire in it, and with reserves of water which them-
selves were cold, was no easy matter, as will appear in the account of
the journey. Indeed, at one time there seewmed to be no possible chance
of saving the fish, though, through the untiring labor and perseverance
of Mr. Perrin and Mr. Green, it was accowplished.

Sudden changes—~Sudden changes of temperatare are very injurjous,
and often fatal, toshad.  So important is the precaution thought to be of
guarding against this danger that an alteratioun of more thau two degrees
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in the cans when changing the water is avoided if possible. This end is
accomplished by preparing the reserve water in a pail or can beforehand,
and having it within two or three degrees ot the temperature of the shad-
water when the change is made. This can usually be done, but it
adds very much to the labor and care. If we could simply have put a
picee of ice in tho shad-cans, or have poured in some warm water when
it beeame necessary to depress or raise the tewperature, the work of
keeping it right would have been comparatively simple; but to be
obliged to grade it Ly this slow process of preparing the water before-
hand, and then to affect the temperature of the cans only two degrees
at each change, was a complicated work, and required constant care and
vigilance, as is evident from the consideration that if the temperature of
the shad-cans took to rising or falling rapidly, it would get the advan-
tage of us, so that we could not chango the temperature fast enongh,
at the rate of two degrees at a time, to keep up with it, and to restrain
it within the required limits.

Still another complication comes in passing through cold climates,
which is that the character of Lot water that is obtained cannot be tested,
and it therefore cannot be safely used on the fish, even when reduced to
the right temperature, and can only be employed as a warm bath to place
the vessels containing the reserve water in. This is not all. The only
way, at times, on the overland journey thatwe could get Lot water was to
heat bars of iron in the engine-furnace, and thrust them, when heated,
into a vessel of water, the train, of course, being all the time in motion,

Under these circumstances, then, five steps becae necessary in order
to regulate the temperature of the shad-cans: (a) to heattheironsin the
eugine-furnace ; (b) to beat water with these itons; (¢) to warm the re-
serve water used for a change by placing a vessel of it iu the water heated
Ly the irons ; (d) to make the change with the prepared reserve; (e) to
continue altering the temperature in this way two degrees at a time
until the desired point was reached.

To work all night at this, in a moving railway-car, in o cold climate,
with the temperature of tho water falling faster than you can possibly
raise it two degrees at a time by the most active exertions, while all the
time the lives of the fish and the success of the whole expedition are
hanging in the balance, is no child’s play. It was like the ancient pun-
ishment of being fastened to a pump up to one’s chin in water which
rose as fast as the most vigorous pumping could keep it down.

Agitation of the water.—Contrary to the requirements of young trout
andsalmon, agitation of tho water, whicl is to the utmost degree beneficial
to them, is equally injurious to shad. To avoid this injurious agitation,
shad are carried in tall and (comparutivel y)slender cans, ivstead of in broad
and shallow vessels. These cans, which have rather a narrow neck, are
filled up to tbe narrowest point. By these precautious, the motion of
the trains is almost entirely prevented from agitating the water. In
putting in the fresh reserves, care is taken to place the waterin gently,



394 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

and never to pour it in hard, with the same object of avoiding a violent
disturbance of the water. As our cans were properly made, baving
been prepared under the direction of Mr. James W. Milner, the very
cflicient assistant of Professor Baird, we had no trouble {rom the motion
of the train agitating the water.

Supply of minute forms of life as food to the fish.—To furnish the fish
with constant supplies of water containing minute natural food, is obvi-
ously necessary to do after the fish are two or three days old, and the
yolk-sac absorbed; for then they are ready tofeed. Nearly all creatures,
as is well known, require, with great frequency when first born, supplies
of nourishment to replace the waste produced by the vital processes;
but with fish this is particularly true, and especially so with young shad.

To supply this nourishment is usually not difficult, all but very cold
water containing more or less of it. The main precaution to be observed
is to take oun sufficient reserves of (relatively) warm water when oppor-
tunity offers. The warmer the water, other things being equal, the
greater is the amount of nutriment in it. We had no particular trouble
on our journey on this score. )

Unwholesome water.—To avoid the use of water in the least degree
unwholesome is a precaution the necessity for whiclt is apparent. Un-
wholesowme water will kill any fish even when not confined, and espe-
cially so highly-organized a fish as a young shad. And if this is
important with fish in their free state, it is obvious how much more so
it must be with fish confined by thousands in small cans, where all the
conditions, to begin with, are unfavorable to life, and where only a
slight addition to the increase of the evils of their situation is suflicient
to turn the scale the wrong way and destroy them.

To guard against unwholesome water in traveling with live shad,
various precautions are employed. Passengers and railroad-ewployés on
the train are consulted asto the character of the water ahead. This usu-
ally helps somewhat in a great many cases; though great caution must
be exercised in accepting the information so obtained. On arriving at
any given water-station, further inquiries are made; and it all accounts
agree that the water is lime or alkaline water, or otherwise unsuitable, it
is given up; but if nothing is learned against it, it is then tasted, and,
if this first tasting is favorable, o supply is taken on board. 1t is then
mwore carcfully and deliberately tasted, and, if traces of lime or alkali are
discovered, it is thrown away ; if not,a few fish are placed in a tumbler
full of it, and their movements watched, If itis very unwholesome,
they will show it at once by their actions. It they do not seem uneasy
in it, the tumbler may be set aside for an hour or two, and if, at the end
of that time, the fish appear to be doing well, it is cousidered safe to use
the water. 1 may add here that it is surprising how sensitive and
accurate one’s taste will become ufter a few days’ practice in detecting
traces of lime or alkali in the water, The improvement in this respect
during the journey in the case of our party astonished us. Our palates
seemed to become as quick and positive in their actions as the most sen-
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sitive chemical tests. T Delieve at the end of the journey we conld have
detocted almost the slightest traces of alkalive mixture in the water, by
the taste.

It-was always a matter of great anxiety with us, at every change of
water, lest we should get unwholesome water into the cans, and so
destroy in a moment the fruits of all our pains and care. It was particu-
larly so at first before we had acquired confidence in our judgment of the
qualities of different waters, and the thought that one mistake in all the
thousand changes of water to come would be fatal to the enterprise was appall-
ing. It seemed as if it would be a miracle if we should safely run the
gauntlet of this thousand changes in passing through a country the water
of which for two thousand miles held lime or alkali, and for a thousand
miles was frequently so bad that cattle could not drink it,

We went through it all, however, safely ; and, though we exercised all
the caution wo could bring to Lear on the subject, I think we owed it as
much to good luck as to our own care that we escaped the danger of
using bad water,

I forwarded to you at Washington a list of the places en route where
wo found good water, so that hereafter, with this for a gnide, there need
not be much danger of going wrong.

5.~JOURNAL OF THE TRIP,

As before mentioned, we Jeft the shad-hatching works at Castleton, on
the Hudson, for the Castletou railroad-station at 6 o'clock on the after-
noon of Wednesday, June 23, with forty thousand young shad packed
in eight cans of water, each helding ten gallous.

On arriving at tho Castleton station, wo changed the water once, and
left Castleton for Albany at 9.15 p. m., the water in the cans standing
at 700. At Albany, we made two changes, and took the westward-bound
train for Sacramento at 11.30 p. m. We took on water at Utica, Syra.
cuse, Rochester, Buftalo, Dunkirk, Erie, Painesville, Cleveland, llyria,
(well-water, doubtful,) Idgerton, Elkhart, South Bend, (Iime-wnter,
bad,) and Chicago, keeping the temperature of the cans very near to 700,
and arriving at Chicago on Friday morning, July 27, with the fish in
good order. It was exceedingly hot at Chicago, the mercury standing
2t 1000 in the shade, and it was only with the utmost difficulty; and by
coustant changes of water, that we succeeded in keeping the water down
to a safe point. As it was, the beat made the temperature of the cans
rise to 740,

On leaving Chicago, the air grew cooler, and by night we bad
brought tho temperature down to 65°; but approaching Omaha the next
morning, it went up again to 70°; and while waiting at Omaha, which
Wwo reached on Saturday noon, July 26, it rose to 739, though we tried
’hard to keep it down. Between Chicago and Omaba, we took on water
at La Salle, Bellows station, Burcau, Tiskilwa, Rock Island, Davenport,
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Kellogg, Casey, and Avoca. Mr. Welsher left us at Omaha, and re.
turned to Rochester.

We left Omaba on the Union Pacific road at 3 o'clock on Saturday,
with the fish in exeellent order. Through the comtesy of Mr. C. B.
Haveuns, the Union Pacific train-dispatcher, I was permitted to stop the
train at the Elkhorn River, where the aquarium-car accident happened,
to take on a reserve of river-water at that point; the little experience [
had had in it leading me to think that it would be good for the shad.

The country west of Omaha for fifteen hundred miles is, asis well known,
very poorly supplied with good water. It therefore seemed necessary
to bave a larger reserve of water on board than the 10 gallons which
served our purpose cast of this point. I accordingly took on at Omaha
a 30-gallon tanlk, which bad oeen rescued from the agquarium-car wreek,
which, with our pails and spare can, gave onr reserves a capacity of 50
gallons.

On arriving at the Elklrorn River, the train stopped, and we took on a
full reserve of 50 gallons of the river-water. The river was somewhat
roily, and the temperatare was 84° to 85°, but the water tasted good
and soft; and, by a singualar coincidence, it proved to be the best for the
shad that we found on the road.

The river that had swallowed up so unsparingly the car-load of Cah-
fornia fish, thus contributed more than any other toward assisting tho
shad across safely to that State.

After taking on the Elkhorn water, we placed a few shad in two tum-
blers of it, and observed their movements. They scemed bighly pleased
and entirely at home in it. Being satisfied from their movements that
the water was good, we immediately reduced its temperature with ice,
and began making changes with it. The afternoon being very warm,
however, we could not get the temperature below 720 till night. I
grew cooler after dark, and by 1 oclock, Sunday morning, we had the
temperature of the cans down to 69° and 709, the air in the car being
at 690, We took on ice Saturday night at Grand Island, Nebraska, one
huundred and filty-four miles beyond Omaha, and water at daylight on
Sunday morning, at Big Springs, Nebraska, three hundred and sixty-one
miles from Omaha, The water at Big bpnug.s was clear and very good,
with a temperature of 58°. The shad placed in a tumbler of it seemed
to like it. At 10 o'clock on Sunday, June 29, the temperature of the
cans was at 679 to 690, We were now gm(luall) climbing up the castern
slope of thie continent. The air was cool and pleasant, nud we had no
difficulty in keeping the water at about 68° all day. At 6 o’clock p. m ,
on Sunday afternoon, we reached Laramie, Wyoming Territory, and took
on 50 gallons of Laramie River water ; temperature 620 and good water.
We were now at an altitude of over 7,000 feet, and as soon as the sun
set the air grew very cold. In spite of our best efforts, the water in the
ccanus dropped to 65°. This I considered too rapid a decrease fromn the

© of Saturday afternoon, so we bailt a fire in the stove of the express-
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car in which the cans of fish were carried, and heated our reserves, but
only succeeded, with difficulty, in raising the temperature of the cans a
degree or two, to 66° and 679,

Monday morning, June 30, opened with a warm, bright sun, and the
promise of & warm day, and wie let the fire in the stove go down ; but
before noon it became very cold again, with a squall of snow at Bryan,
Wyoming Territory. There was also snow ou the side of the track.
We built up another fire in the stove, and kept the water in the caus
at 6o, '

We arrived at livanstown, Utah, about 2 o’clock p. m., on Mouday,
and took on a reserve of river-water. It was clear and comparatively
good, with a temperature of 570, As we descended Weber Cafion, to-
ward Great Salt Lake, the weather grew warmer, and we descended
to Ogden without mishap, reaching this point at half past five, Monday
afternoon, with the fish all in first-rate order.  Ilere I left 5,000 of the
shad, as fresh and lively as wlheun they were taken from the Hudson, in
the care of Mr. Rockwood, of Salt Lake City, who deposited them in the
Jordan River, a few miles above its outlet into Great Salt Lake. We
also took on here 50 gallons of water from the Weber River, and started
westward again on the Central Pacific Railroad, 15 minates earlicr than
we arrived, according to the Central Pacific Railroad time, but really
about two hours later.

Everything now looked exceedingly favorable and encouraging, We
had passed through more than a thousand miles of the dangerous
country without loss; the shad appeared as lively and healthy as when
we started ; we had 50 gallong of good water on board, and only four
hundred and sixty miles to run to the beginning of good water again,
at Humboldt, and only three hundred and fourtecen miles more from
there to Sacramento. Wo thonght we had reason to feel encouraged,
Our spirits rose accordingly. The terrible strain of the past five days
of anxiety began to slacken. Weo did not know what was coming
that very night, or we should not have felt so well over it, for the next
night was the most alarming and critical of the whole journey.

The temperature of the cans was standing at 659, or within 30 of the
limit of danger; our reserves of water stood at 609, or £° bhelow the
limit. The uight came ou extremely cold; there was no stove or placo for
afire in the car; and the temperature of the eans was falling every
moment. In the day-time, hot water could have Leen obtained by tele-
graphing abead; but at night this was quite impracticable. The situa-
tion was exceedingly alarming.

Through Mr. Pervin’s foresight, however, at Ogden we mado a favor-
able beginning of the night. While I was busy arranging for the trans-
fer of tho shad for Salt Lake, and attending to indispensable matters
which absorbed all my time at the Ogden depot, Mr. Perrin, on dis-
covering that there was no stove in the Central Pacific express-car,
with admirable foresight went into the kitchen of the depot restaurant,
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and procured permission to heat some water on the stove, by which we
obtained cight gallowns of hot water aud got a good start.

I also took the first opportunity to go forward iuto the postal car and
obtain permission to heat water on the mail-car stove during the night,
The danger was now apparently averted,and, it being my night for sleep,
I, baving been np the greater part of the night previous, retired, leav-
ing Mr. Green to remnain on duty till midnight, and ¥Mr, Perrin {from mid-
night till daylight, when I was to go on again.

Mr. Perrin aud Mr. Green deserve the entire credit of taking tho
shad through the critical night that followed, and for an account of it
1 will quote from Mr. Perrin’s journal:

“As we left Ogden on Monday c¢vening, it became evideut that wo
should need hot water during the night; for the water which we took on
at Ogden was, I think, about 602, and the temperature of the air prom-
ised to Le no higher, while it was necessary to keep the temperature of
the cans above 620,  Accordingly, Mr. Stone made arrangements to heat
water, if necessary, in the postal car, where there was a stove, but after
lie went back to the sleeping-car, the man in charge of'the mail-car came
to us and said that they were very busy and did not see how they could
have a fire inthe car.  So Mr. Green went into the engine-cab and per-
suaded the engineer to lheat some iron couplings in the furnace of the
engine, and then to put them when red hot into our pails filled with
water. This water was, of course, dirty and unfit for use in many other
respects ; so Mr. Green took the larger tin pail, and filled it with warm

rater, and set into it a smaller one with good water in it, but too cold
In this way, he heated a suflicicut quantjty for immediate use. When
he woke me up at 12 o’clock, the air in the car was cold, and growing
colder, and it was apparent that work must be done to keep the temper-
ature up to the right point. - At the first stopping-place, I went forward
to the engine, but found that at that place they cbanged engines and
also engincers. '

“ The new engineer hardly understood the case, and was at first un-
willing to do what I desired. The conductor, too, seemed averse to any
delay, and was not very pliable ; but after a statement of our necessities
they both consented, and I was to go forward for liot water at the nexé
stop.. This I did, and obtained hot water heated in the way I have de-
seribed.  The engineer remarked. that he could heat uo more till he
reached Toano, about 4 o’clock a. m., when he could give me all I wanted.
But at 2.30 a. m. the temperature of the car was about 529, and the
water in the cansabout 639, and, of course, going down. I was getting
a little nervous, for before 4 o’clock the water would surely get too cold
unless something was done.  The train stopped, and I ran forward, and
after the engineer heard my case, he told me that they were going to
stop for water in about 20 minutes, and then he would let mo have
another supply of warm water. About 3 a. m. the train stopped, and I
went forward, and the engineer took out the hot irons and heated the
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water, and I was enabled to keep the water up to the right temperature
until we reached Toano, where I got another supply. At Wells, I think
it was, another engineer drew off' boiling-liot water from the engine.
This took somo time, for the water ran very slowly, as it was mostly
stean that cawe out. I could not have gotten enough hot water in this
way lhad nov the train made a stop of 15 or 20 minutes for breakfast.

“ Inthis way I got through the night without letting the temperature
fall below 629; of course, it kept me almost constantly at work.”

On Monday, at daylight, I joined the car again, and was quite appalled
to hear of the dangers that had been passed the night before.

The water in the cans now stood nt 63°; we were on a descending
grade; the sun was quite warm; and by 10 o’clock, at Carlin, Nev,,
we had the water up to 66°. The sun and air grew warmer, and by noon
the temperature in the cans rose to 70°. We bad now descended 1,600
feet, and it was so warm that we began to usc ice again to cool the water.
I did not allow myself, however, to be deceived by appearances, but
telegraplied ahead to Humboldt for hot water. Ialso telegraphed to Mr.
Throckmorton, of the California fish-commission, for a supply of ice
and river-water at Sacramento, on the arrival of the train,

Woe reached IInmboldt at halt past 6 the same day, Tuesday, July 1,
and took on 8 gallons of hot water and 30 gallons of cold water. The
water, which was from a spring, was very good indeed, and had a tem-
perature of 63°. In three hours more, to our great consolation, we began
climbing the Sierra Nevada, with all the bad water left behind us and
ouly good water before us. We were also now only fourtecn hours from
Sacramento City. We had both hot water and ice on board, and the fish
were in splendid condition. We therefore had great hopes of bringing
them through safely.

The rest of the journey was comparatively free from anxiety or danger,
or any marked events. About sunrise on the morning of Wednesday,
July 2, our last day, we crossed the summit of the Sicrra Nevada, and
began descending the Pacific slope into California; the water in the cans
now standing at 63° to 66°. At 9 o’clock we took ou 20 gallons of good
water, with a temperature-of 60°, at Alta, Cal,, and arrived at Sacra-
mento City at half past 1 Wednesday afternoon, with the shad as fresh
and lively as when they left the Hudson River a week before. It seemed

liko a miracle!
At Sacramento, we met Mr. Throckmortou, and took on the ice and

water which he had provided at the depot.

At 20 minutes past 2 we took the California and Oregon ears up the
Sacrawento River, in company with Mr, Jobn G, Woodbury, the Cal-
ifornia State fish-warden, and, after several changes of water and no mis-
haps, arrived at Tehama, Tehama County, California, about 9 o’clock in
the evening. In a fow minutes we were at the river-side, and just at 10
minutes past 9 on the evening of Wednesday, July 2, 1873, in the pres-
cnce of Mr. Woodbury, Mr. Green, Mr. Perrin, and several others, cit-



400 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

izeus of Tehama, the 35,000 shad from the IMudson River, New York,
were deposited safely and in good order in the Sacramento River, at
Tehama, Cal.; and we turned away from the river toward our botel,
feeling as if a load of incalculable weight had been lifted from us.
T ought to add here that, at Ogden and various other places on the
road, weremoved the sediment and dead fish from the water by placing
tbe can-cud of the rubber siphon close to the Lottom of the cans, and
starting the stream through the siphon without using the protecting
cylinder. The live shad not resting on the Lottom at all, this simple
method will clean up every particle of impurity that has scttled in the
water without drawing off the live fish. This deviee serves a double
purpose; for it not only removes all the dirt, bat it draws oft all the dead
fish, where they can be seen and counted. In this way wo arrived at a
very near estimate of the loss en route, which we placed at about 400
fish, or ouly 1 per ccent. of the whole.

In regard to Mr. Perrin and Mr. Green, and their. work on the car, I
must say that two better men for the undertaking could not have Leen
found. Ifaithful, untiring, and nerved by the most resolute determina-
tion to succeed, they did all, and more than could be asked of them, and
the extraordinary success of the expedition is, without doubt, greatly
due to their efforts,

G.—EXPLRIMENTS TO ASCERTAIN TIHE CHARACITER OF TIE WATER.

The temperature of the water used in the experiments given below
was approximated to that of the water in the cansat the time the experi-
ments were tried. .

Lilhorn Biver (Nebraska) acater.—Soft, but roily. Saturday, June 28,
put one shad in tumbler, containing three tablespoonfals, at 4 p. m.
He appeared to like it; was alive and doing well at midnight; showed
signs of distress toward morning; at sunrise was just alive; at 7 a.m.,
on Sunday, was dead. :

Biy Spring (Ncbraska) water.—Clear but alittle bard. Put one shad in
tumbler containing three tablespooufuls of water; at 8 o'clock a. m.,
Sunday morning ; showed signs of distress at noon ; was alive at 2 p.m;
died soon after.

Laramie River (Wyoming Territory) water.—Not quite clear. T’ut sev-
eral shadin a tumbler full, at 7 p. m., on Suunday ; appeared to like it
at first, but afterward to suffer some; at midnight were in cousidera-
ble distress; at 1 a. m., Monday morning, they began to die; at 4 a. m.,
nearly all dead; at suurise, all dead.

River-water, Lvanstown, Utah.—Somewhat roily. Tut two shad in a
tumbler fully at 3 p. ., Monday, June 30; did well in it. '

Humboldt Spring (Llumboldt, Nev.,) water.—1’ut several shad in tumbler
at 5 p. m., on Tuesday, Jaly 1; seemed to like it ; appeared well most of
the night; in a good deal of distress at daylight; dicd in the forenoon.
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7.—STATIONS AFFORDING SUPPLIES OF WATER.

West of ITumboldt all the water is good, and it is not necessary to

test it.
We took ou water east of Omaha at Albany, Utica, Syracuse, Roches-

ter, Buflalo, Dunkirk, Erie, Painesville, Cleveland, Illyria, (well-water,
doubtful,) Ldgerton, Elkhart, South Bend, (bad lime-water,) Chicago,
(Rock Island Railroad depot,) La Salle, Bellows station, Bureau, (rain-
water,) Tiskilwa, (spring-water,) Rock Island, (good,) Davenport, (from
Mississippi River,) Kellogg, Casey, and Avoca. .

West of Owaha, we took on water at Elklhorn River, 50 gallons, 84°
I, roily * Big Springs, 10 gallons, 58° I, clear; Laramie River, 50
gallous, 20 T, clear; Evanstown, (spring-water,) 10 gallons, 570 F.,
clear; Ogden, (Weber River,) 50 gallons, 60° I, roily; Humboldt sta-
tion, (spring-water,) 50 gallons, 65° I, clear; Alta, 20 gallons, 60° I,
clear; Sacramento, 20 gallons, warm, muddy.

8.—TEMPERATURE OF WATER IN THE CANS.

The temwperature of the water in the cans was as follows: Hudson
River water, 70°; Albany to Chicago, 70° to 749; Chicago to Omaba,
740 to (8°; Omala to Laramie, 732, 67°; Laramie to Ogden, 679, 659,
679, 66°; Ogden to Humboldt, 662, 620, 70°; Humboldt to Sucramento,
700, 66°, G7°; Sacramento to Tehama, 670, 70°; Sacramento River water
at Tehama, 740,

9.—CONCLUSION.

I will close this aceount of the overland journey with the shad by say-
Ing that, considering all the liabilities to accident and delays which are
incident to railway-travel, especially when encumbered as we were with
a dozen cans and pails, weighing in the aggregate half a ton, I think we
were surprisingly fortunate in getting along as well as we did. We
made numerous changes of cars and transfers ot our freight {rom one
train to another, often in the greatest confusion and hurry, with tranks
fiying about our heads and feet, and railroad-cmploycs pushing and
thrusting us and our cans out of their way. We were often ordered
away by baggage-masters and express-agents, though we could not, with
Safety, leave our charge for a moment; and at times, especially at the
Junctions of the great lines of railways, where we were hardly left a
Place to stand, and where at the same time in all the confusion and
f:rowding we felt obliged to take on water and even to change the water
In the cans, it scemed as if some disaster must certainly come—cither
that the fish would be injured, or that the cans would be upset, or left
bchind, or that some of us would bo left, or enter the wrong train,
or something of the sort happen.

* I do not consider roily water at all objectionable, but the reverse. I think it much
better to take on large resorves at a fow places than small reserves ut many places,
becansa bcrery change of water involves a risk.

) F
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Yet, though it seems almost incredible, not an accident, or delay, or.
drawback of any kind happened. We did not lose a fish from any con-
tingencies of any sort, nor meet with a moment’s delay, but cutered
Sacramento City with all our fish alive, just ou the moment that we
were due to reach it by the 11.30 p. m. train which we took from
Albany ou Wednesday the week before.

E—TOL McCLOUD RIVER STATION.

The next evening, after depositing the shad at Tehawma, I took the
train for Redding, and the stage thence for the MeCloud River, arriving
at the river at daylighe of the following day, July 5, 1874. My object
in making this journey was to see in what coudition our camp of last
year on the McCloud might be, and to make some examinations of the
river itself, with special reference to using the river-water tlis year for
maturing the salmon-eggs for shipment. I confess I wassomewhat sur-
prised, considering the unsettled condition of the country and the pres-
ence of Indians, to find the house and belongings exactly as we Lad left
them. Notling had Leen molested, and nothing apparently touched, ex-
cept some sparc lumber which an agent of the California and Oregon Stage
Company had borrowed in an emergency, and which was immediately
settled for. An examination of the river seemed to indicate that water
for the hatching-house could be obtained by carrying it in a diteh from
a point about fifty rods above the site selected for the batching-works.

These hasty examinations having been concluded, I went to Shasta
City to engage the services of two fishermen who had assisted us the
year before, and thence I proceeded to San I'rancisco. Havingsecured
supplies and men for the season’s campaign, I left this San Francisco
city again for the McCloud River on the 5th of August, arriving at camp
the next wmorning at daylight.

The year before, the idea of using the McCloud River water not hav-
ing suggested itself, I had been obliged to locate the camp and hatehing-
worlts at a considerable distance from the river,in order to obtain
brook-water for maturing the eggs. The inconvenience of this arrange-
ment, which placed the fishing-grounds and the hatching-works a wile
apart, is apparent. In fact, the constant necessity for crossing and

carrying materials from one point to the other, frequently in a tem-
perature of 110° in the shade, becawme so intolerable before the season
was over, with its consequent labor, risk, and loss of time, that I had
resolved if possible, the next season, to bring the camp, hatching-works,
fishing-grounds, and stage-communication together at oue place. This
I was fortunately enabled to do by using theriver-water for batching
at a point where the California and Oregon stage-road touches the west
bank of the McCloud. The first plan for conveying the water from a
higher part of the river to the hatching-works was not successful on
account of there not being sufficient fall for a satisfuctory batching-
apparatus, and for other reasous. This plan was therefore abandoned,
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and the attempt was made to raise water from the river by a wheel
placed in the current. This .method, which worked to our entire satis-
faction, will be more partienlarly described hereafter.

Previous to my arrival, I had dispatehed my foreman, Mr. Woodbury,
together with Mr. Green and Mr. Anderson, to the McCloud, with in-
structions to move the camp and hatching-works to the river-bank, and
to malke preparations for using the river-water for hatching.

When I arrived, on the 6th day of August, I found things in a very
satisfactory condition. The house had been moved in good order, and
was now placed just at the water’s edge a few rods from the Jjunction of
the stage-road with thie river. The large hatching-tent had Leen crected,
a considerable number of salmon had been caughtand corraled, and every-
thing promised well. I was soon after waited upon by a deputation of
the McCloud tribe of Indians, who, at the time of their visit, expressed
themselves friendly and well-disposed.

Our camp now consisted of John G. Woodbury, foreman; Myron
Green, head fisherman; Oliver Anderson, man of all work; George
Allen, carpeuter; Benjamin Eaton, steward ; A. Leschinsky, fisherman;
J. Leschinsky, fisherman; Livingston Stone, in charge; Indians, Lame
Ben, Uncle John, One-eyed Jim, and others.

The eggs in the parent salinon at this time showed an advanced state
of development, indicating that the spawning-season was not far dis-
tant. As there was a great deal yet to be done to get ready for the two
million salmon-eggs which I hoped to take, no time was lost in pushing
the preparatory work to completion; and we were so well prospered in
our Iibors that by the evening of the 19th of August we had the water
ranning through the hatcbing-troughs, and were ready for the first
installment of eggs.

1.—CATCHING THE PARENT SALMON.

I will now leave the chronological order of events, and will speak of
some of the branches of our work, begiuning with the capture of the
Parent fishes and confining the parent salmon. I was very undecided
Whether to capture the salmon this year with a seine, or to construct a
large trap in the river which would take advantage of their instinet to
ascend the stream. As the result proved, I think it would have been
easier and cheaper to build the trap, but I decided to use the seine, and
continued to use it, and nothing clse, through the season. My reasons
for doing this were—

1. I had tried the seine-fishing, and kuew it could be depended upon.

2. Thad not tried a trap on any extensive scale, such as would be
Decessary in this instance, and was 1ot certain that it could be relied
upon,

3. The building of the trap would be an expensive undertaking, and
the means at my command were such as rendered economy a primary
consideration. '
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4. I had all the implements for seine-fishing on hand, and no expense
for an outfit would be incurred in using the seine.

Had we been able to keep alive all the fish we caught till we had taken
their eggs, the seining-method would have been the best and cheapest;
but, as will be seen farther on, the parent salmon in our inclosures died
so fast and in such numbers that 1 had to keep up the seine-fishing far
beyoud the expected time, which made it very expensive and probably
less economical in the end than the trap-project would have been.

Our seine was a short one, of about 20 fathoms, and of a mesh small
enough to catch half-pound grilse and trout. At the beginning of the
fishing in July and first part of August, we caught a good many trout,
bat, in the latter part of the fishing in September, very rarely one. We
drew the seine at first in still places, whercthe river had formed alarge,
broad, and deep basin, but we found subsequently that we caught more
fish by carrying the seine up the river-channel a few rods, and sweep-
ing the channel as well as the basin. In fact, our experience seemned to
show that there were more salmon in tbe varrower channel above the
deep holes than in the holes themstlves. Later in the season, while
the fish were spawniug, we had the best success in the rapids below the
holes, or, I should say, as near the rapids as we could go with the boats
and seine; the rapids themselves being too swift water either to haul a
szine or to row a boat in. .

At times, the salmon caught would be mostly males ; at other times,
mostly females; and at other times, nearly all grilse, which scemed to
indicate that there were separate runs of males and fewmales and grilse,
respectively. We usually began fishing at dark, and fished till mid-
night or daylight, according to circumstances. Mr. Myron Green bad
charge of the fishing most of the tiine, and performed his part very
creditably and faithfully.

Table showing the character of the fishing at different intervals.

Number of l
Date. fish canght. Rema.rks.
Auvg. 13........ 18 ...l ! 9 females.
4. B0ieeereaannn. i 60 females.
15... N I ) S Chiefly females,
16, .. ..o, 62 ..., Chiefly females. ’
Sept. 3... ... 120............ ! Nearly all males and grilse,
4........ 32 L...... Equal number of males and females.
? ........ (138 ............ Equal number of males and females,
Jeaceeeae] MU i iinaas
- 1200, ... ... 20 females; the rest males and grilse.
9..cocoot| 20 femnnles....| Many males and grilse besides.
10........ 20 females. . .. \l.my males and grilse besides.
19........ 15 females....| 7 had spawned. 8 bad eggs.
W, 9 females....| G had eggs. 3 had spawngd Last day of fishing,.

We caught about 1,000 salmon altogether during the summer’s fish-
ing.
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The weight of the salmon caught (including grilse) varied from less
than a half a pound to 29 pounds. The smallest and the largest were
males, The largest male was caught on the 14th of September, and
weighed 29 pounds. He measured 41 inches in length, and was 22
inches round just in front of the dorsal fin. (Sce No. 313 of iny collec-
tion for the Smithsovian Institution.) We caught the smallest salmon, a
grilse, of course, and a male, on the 16th of September. He was thin
aud worn, but full of very ripe milt. He weighed less than half a pound.
(See No. 314¢.) The largest female which was weighed was canght on the
28th of July. She weighed 22 pounds, (see No. 192¢;) girth just in frout
of dorsal fin, 224 inches. I think, however, that later jin the season
larger females were caught, which were not weighed. Tbe smallest
female was caught on the 17th of September, and weighed 6 pounds
after being spawned; girth, 12} inches. She yielded nearly 3,000 eggs.
(See No. 315¢.)

Tbhe first ripe male was caught on the 17th of August. The milt was
ripe and good. He seemed to be in a healthy condition, but was dark
and slimy. Weight, 26 pounds; girth, 23 inches. (See No. 230.)

The first female caught ripe in the net was taken on the night of the
20th of Aungust. Two ripe ones were taken that night, but the weight
was not observed. Tho two together yielded 13,000 eggs.

We found ripe females in the corrals three days before this. It
might be inferred at first sight from this fact that confinement hasteued
the ripening of the spawn; but this does not necessarily follow, because
the fish were, when caught, on their way to a higher point on the river,
where the spawning-season naturally comes on earlier than it does lower
down, so that the fish previously caught and now confined in the cor-
rals were really earlier-spawning fish than those caught on the spot
with ripe spawn in them.

The comparative weight of the spawn in the female fish, contrasted
with the fish itself, may be inferred from the following specimen caught
August 14:

Female salmon; spawn pearly ripe; weight, 19 pouuds; length, 333
inches; girth, 204 inches; weight of spawn, 23 pounds. (See No. 206.)

On the 18th of August we caught with a hook a trout that had a very
peculiar appearance, on account of the unmistakable marks of old age
which it presented. 1t was very thin and lank. 1ts fins and tail were
a good deal worn. Its eyes were sunken, and its whole appearence cor-
responded to that of an old dog or horse. It was the most aged-look-
ing tish I ever saw.* (See No. 282.)

2.—CONFINING THE SALMON.

The corral.—The confinement of the parent salmon in suitable inclo-

* For a description of the appearance of thoe salmon of the MeCloud River, and the
changes which they undergo at the approach and during the progress of the spawn-
ing-season, see my report of operations on the McCloud River printed in the United
States Fisliories Report for 1672,
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sures, though it seems so simple a matter, was a very trying and diffi-
cult problem to solve, and gave us no end of trouble. To show the
character of this difficulty, I will give my experience in the order in
which it came.

We began building our inclosures by staking down a small circular
fence of stakes in a shallow place in the river near the shore. The
stakes were driven down one by one very firmly, and then firmly bound
together and held in their place by withes. The main objection at first
tothis was that it was on too small a scale. 'We then built ether inclosures
on the same plan, but larger and deeper. This gave the fish more scope
for jumping, and, although the top of the stakes was several feet above
the surface of the water in the inclosure, the salmon casily jumped over
them and escaped into the river. 'We then put a eovering, or roof, over
the corral on a level with the top of the fence. The salmon now,
although they could not escape by jumping out, were no less persistent
in their attempts to do so, and literally wore and lashed themselves to
death in their frantic and ceaseless efforts to escape. I then built a
large covered wocden box, 16 feet 1ong and about 4 feet deep, and 5
feet broad, with wide seams between the boards to let the water
through, and anchored it in the current. As the box when soaked sank
nearly its depth in the water, the salmon had no chance to jump and
lash themselves as in the staked inclosure, and we flattered ourselves
we had found the solution of this troublesome problem of providing a
suitable place of confinement; but what was our surprise and disap-
pointment when, on examining the salmon in the box a few days after,
we found them all dead. The close confinement of the box had really
prevented them from iujuring themselves as before by jumping, but at
the same time had acted so unfavorably in other ways as to cause their
death.

" The prospect now looked very discouraging. We could catch salmon
enough for our purpose, but we could not keep them alive. They
were, in fact, dying as fast as we caught them. It now occurred to
us that an open pond, supplied by a good stream of river-water, would
obviate the difficulties presented, as then the fish, having nothing but
dry land to jump on to, would give up jumping and remain quiet. I
accordingly put on a force of Indians at once, and in a few days had a
poud of considerable size ready, and supplied by a stream of water
taken from the lume which conveyed the river-water from the wheel to
the batching-house. A large number of salmon were then put in here,
and we felt decidedly encouraged. But now a new difficulty presented
itself: the fish would not ripen in the pond. Whether it was that the
roiling of the pond by their movemeunts when frightened prevented tho
eggs and wilt from maturing, or whether the friction produced by their
incessaut juuiping is one of the necessary conditions of their ripening,
I do not know, but it is certain that neither eggs nor milt matured in
the poud, and 1 think we did not take a single ripe egg or any first-rate
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milt from one of the fish there confined. . My next move was to build a
- close board floor over the staked inclosures in the river, almost touching
the surface of the water. This prevented the fish from wearing them-
sclves out by jumping, and did not scem to interfere with their
ripening, but it did not keep them wholly from dying. At last I
became convinced, and am still of the opinion, that the Sacramento
spawning-salmon cannot be kept alive in any inclosure on a swall
scale. There scemed now to be but oue alternative left, and that was
to let those die that were confined, and to keep on fishing and catch
what were needed as we went along. This wedid; and fortunately there
were so many fish ranning in the river that we were able, even after
this, to obtain enough to furnish the requisite supply of eggs.

Our experience this year has shown one thing, aud that is that if a seine
is used exclusively in future for taking the parent salimon, the true way will
be to begin fishing only justbefore the spdwning-season commences, for all
the spawn that we took from fish caught and confined at that time
amounted to very few indeed, while, on the other hand, there was no dif-
ficulty in catching enough salmon after the season commenced to yield
our quota of two million eggs.

The best way, however, for catching the salmon on the McCloud is, I
think, to extend, if’ practicable, some impassable barrier across the river
obliquely, say at an angle of 45° with the course of the current, and to
have the upper end lead into a large inclosure, or pound, where the fish
ean be conveniently taken out for spawning.

This method, though involving a good deal of labor at first, will
compel all the fish ascending the river to eunter the pound, and will,
of course, obviate the constant labor and expense of drawing the seine,
Which is no inconsiderable item when kept up for a long time.

The current and volume of the McClond River are so formidable that
it may be impossible to construct such a barrier; but if' operations are
continued ou that river another year, I propose to make the attempt to
dispense entirely with drawing the seine. The pouud will, of course, be
arranged so that the fish not required for our purposes can be allowed
to pass up the river to spawn., This, in fact, would be necessary for an-
other reason; for, if the salmon were entirely cut off from ascending the
river, the Indians above us would be sure to make trouble.

Moving the parent salmon.—The moving of the living parent salmon
across the river, being quite an important feature of our work, deserves
a few words here.

Theriverat the place of crossing was aboutsixty yards wide, with swift
water part of the way, and rapids just below. Ou account of the rapid
current, no very heavy load could betowed across in safety. Our first plan
for conveying the fish across was to bring them in a large box placed on
the stern of the boat. This answered very well for a small quantity,
but was on too small a scale for the carrying of large numbers, OQur
hext plan was to tow them over in the sciue, but this was not ouly la-
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borious work, but it gave the fish a chance to injure themselves. The
next plan, and the one we finally adopted, was as follows :

We took the large box containing about 2,000 gallons of water, which
was first used to keep the parent salmon in, and afterward abandoned,
and placed it close to the corral where the salmon were confined; we
then lifted the salmon out from the inclosure with a net and deposited
them in the box. The box was so large that it would always hold all
we had to carry across, and a great many more. The salmon being all
in, the cover was fastened down, and the box was ready for transport-
ing. The 2,000 gallons of water in the box weighed about ten tons, so
that towing it through the current with the boat was not to be thought
of, and we had not a strong line long enough to reach across the river.
We accordingly attached one end of what rope we had to the box, and
made the other end fast to a rock as high up above the box on the same
side of the river as it would reach. Then the box being ready, the boat-
man unfastened the upper end of the rope, and started across the river
at the same time that others pushed the Lox out into the current. By
quick rowing he could cross with the boat-end of the rope Lefore the box
had become unmanageable in the current. The boat-end of the rope was
then made fast on this side of the river, and the box, with some help
from the boat, gradually swung across to where it was wanted. This
little maneuver, though so simple as to seem hardly worth mentioning,
really had to be conducted quite dexterously to be successful in our rapid
and dangerous river, and on that account assumed more importance than
it mnay seem to possess. ’

3.—THE INDIAN SENTIMENT IN REGARD 70 CATCHING THE SALMON.

Our attempt to locate a camp on the river-bank was received by the
Iudiaus with furious and threatening demounstrations. They had until
this time succeeded in keeping white men from their river, with the
exception ot one settler, a Mr. Crooks, whom they murdered a few weeks
after I arrived. Their success thus far in keeping white men off had
given them a good deal of assurance, and they evidently entertained the
belief that they should continue, like their ancestors before them, to keep
the MeClond River from being desecrated by the presence of the white
man. Their resentment was consequently very violent when they saw
us bringing our house and tents and camp-belongings to the edge of
the river, and taking possession of the land which they claimed as their
own, and settling down on it. They assembled in force, with their bows
and arrows, on the opposite bank of the river, and spent the whole day
in resentful demonstrations, or, as Mr. Woodbury expressed it, in trying
to drive us off. Ilad they thought they could succeed in driving us
off with impunity to themselves, they undoubtedly would have done 80,
and have hesitated at nothing to accomplish their object; but the ter-
rible punishments which they have suffered from the hands of the
whites for past misdeeds are too vivid in their memories to allow them
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to attempt any open or punishable violence. So, at night, they went
off, and seemed subsequently to aceept in general the situation.  Indi-
viduals freqaently said to me afterward, however, that 1 was stealing
their salmon and occupying their Jand; buat it was more as a protest
against existing facts (han as an endeavor to make any change in the
situation. Onee, when I was walking alone in the woods on the other
side of the river, an Indian with a very forbidding aspect met me, and
said in the Indian dialect that he wanted to talk with me. 1 expressed my
gratitication at haviug an interview with bLim, and we sat down on
the rocks, and the talk began. He was very much excited and very
wrathful. He told me that this was his land, and that bis fathers
had always lived there, and that I had no right to be there. He said
the salmou were his, too; that they belonged to his tribe, and that I

as stealing his salimon.  He ended by saying that the white men had
lands and ftish in other places, that the Indians did not go there and
Steal their lands and salmon, and that white men ought not to come
Lere and take what belonged to the Indians. There is room enough in
the world for the white men, he said, without taking this river from the
Indians to live on. :

I confess that his arguments seemed sound. The whole panorama of
the Indian’s wrongs and sufferings, as the history of this country por-
trays it, with the encroachments and injustice of the white man, and
the gradual but certain disappearance of. the red man before the advance
of civilization, seemed to come up before my wind, and 1 felt that though
I was the representative of a powerful aud enlightened nation, I could
not answer this poor, ignorant, indignant savage before me. I did not
try to answer Lhim, but I told Lim I was his friend; that I did not mean
to take bis land or his salmon; that I should go away in a few months;
that I only wauted the spawn of the salmon; aund that the Indians
might have all the salmon as soon as I had taken the eggs. He was
not satisficd or appeased, however, and left me in the same disappointed
and indignant spirit with which be met me. This spirit continuned to
Prevail among the tribe until we began to take spawn and to give them
the salmon. Then, when they saw that they received only kind treat-
ment from us always, and food and medicine oceasionally, and that we
gave them 2)l the salmon to eat, secaring ouly the spawn for ourselves,
they seemed to seo things in a new light. The public sentiment, I
think, Lecame entirely changed, and was pretty correctly expressed in
What an Indian said to me, about that time: “ I understand,” said he,
“you give Indian salmon ; you only want spawn ; that all right!”

I had one man in my employ who bad fishied on the McCloud the pre-
vious season for salmon on his own account; and, having taken some
DPains to clear av ray o fishing-ground for drawing the seine on the river-
bank, he claimed the fishing as his private property. I allowed his
claim ag first, and paid him & considerable sum for the use of his ground,
as he called it; but, after making inguiries, and taking legal advice
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upon the point, I made up my mind that if any one bad rights on the
river, it was the United States Government, to whom it belonged and
whomn I represented. The demands of the man having become ex-
orbitaut, and it being illegal for him to sell his salmoun if he caught any,
I told him that, after a certain time, I should fish there on my own
respousibility without paying any toll. He was exasperated beyond
measure at hearing this, and when he found that [ was in earnest, and
meant what I said, he became dangerous, and attempted violence, which
would certainly have been followed by fatal results, if -it had vot been
for the vigilance and presence of mind of Mr. Myron Green, who had
charge of him for nearly three bours, part of which time he acted like
a raving mauiae. I fished there, however, as I had aunounced, and the
man acquiesced at last, though under protest. A more thorough investi-
gation of the facts showed conclusively that I was entirely correct in
assuming the right to tish ou the grounds in question ; noone under the
circumstances having exclusive rights to fish there.

This circumnstance led me to think that it might Le desirable for the
United Scates to reserve to themselves the rightto fish in a certain portion
of the McCloud, so that, under no circumstances, could its representa-
tives be preveuted from obtaining spawning-fish for breeding-purposes.

4.—SPAWNING THE FISII,

The first spawn was taken on the 26th of August, neitber the males
nor females being very ripe. At first, we thought it required three.men
to spawn the fish: one at the head, one at the tail, and one to take the
eggs. Afterward, we found that two could manage it; and Mr. Green
finally brought the work down to its greatest simplicity by putting the
salmon’s head between his knees, holding the tail with one hand, and
taking the spawn with the other. As we did not undertake to save tho
salmon alive, this one-man wmethod proved perfectly satisfactory, ex-
cept with very large fish, and, of course, saved employing so much extra
labor.

At first, also, all the eggs that we took came from the salinon conﬁned
in the corral ; but, as the season advanced, we took more and more in
the net, till at last most of the eggs were taken from the fish as soon as
they were canght in the seine. The parent salmon were then thrown
on shore for the Indians, and, of course, not confined at all.

Below will be found a daily list of the eggs taken during the season.



OPERATIONS IN CALIFORNIA IN 1873. 411

Daily list of salmon-eggs taken at the United States salmon-breeding estab-
tishanent, MeCloud River, California, during the season of 1373,
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5.—THE HATCHING-APPARATUS.

The water-supply.—In the season of 1872, I uscd water for hatching
from a spring-brook which emptied into the McCloud a short distance
above the site of our present camp, and which had its sources about a
mile to the west of the river. This brook gave us no end of trouble on
accounto its unsuitableness toits purpose. Itsaverage flowin the morn-
ing was a little over 1,000 gallons an hour, but at night, after a very hot
day, it would shrink to 250 gallons. It would also heat up some days to &
very dangerous temperature; then,again, thehogs, which run in the woods
in a sewi-wild state, would wallow in it and make it so roily that all
attempts to filter it clean were fruitless ; and, last but not least, there
Wwas present in the water all the time a vegetable growth, resembling -
our castern Conferva, yet somewhat dissimilar to it, that no device of
ours conld cleanse the water of. It secemed to be ubiquitous, and gave
a great deal of trouble.

These combined disadvantages of the water-supply of 1872 decided
me to abandon it this season, and to look elsewhere for water. But here
a new difficulty arose. There was no other spring or brook of any mag-
Ditude within several miles. To go that distance to locate would either
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destroy our stage-communication or take us away from the river. There
was but one alternative left, and that was to take the water-supply from
the McCloud. To itccomplish this, a ditch was commenced {rom a point
about fifty rods above the new hatching-house site, and was continued
for about two hundred feet, when it was abandoned; the obstacles in
the way of its successful prosecution making it practically uscless,

We were now left without any water-supply whatever. There were
salmon in abundance at our very feet, but no water to hateh the eggs
with.

The wheel pump.—TIn this emergency, the idea of raising the water from
the rtiver itself by a wheel was suggested, and immediately put into
practice. From this time till it was finished, the wheel was the central
object of iuterest at the camp. So much depended upen it and its sue-
cessful working, and the project was so novel and unprecedented, that
the progress of the work on it was watched with the greatest solicitude ;
and, at last, when it was completed, and actually revolved and lifted its
6,000 gallons of water an hour higher than our heads, and poured it
down the flume into the hatching-trougls, our relief and enthusiasm
were unbounded. I celebrated the occasion by raising at suunset a large
American flag over the camp. :

I consider this device for raising water for hatching-purposes one of
considerable.importance, as by this method a water-supply c¢an be ob-
tained on any similar salmon or trout stream when all other resources
fail, and in regions where no other water-supply is available. On account,
therefore, of its possible value to future operations, I will be more ex-
plicit in describing the wheel than might otherwise be thought appro-
priate. The wheel was placed in the rapids, just below the hatching-
house, on our side of the river ; the shore-pier resting on the river-bank.
The other pier was built at the required distance out in the water, and

ras constructed by fastening heavy timbers together in the shape of a
triangle, and filling the inclosed spaee with large rocks ; the timbers form-
ing the triangle Leing 12 feet long on.the hypotenuse, and those on the
sides being 8 feet long. The shaft was 11 feet lang and 9 inches in
diameter. The journals were 9 inches long and 7 inches in diameter.
The journals were of pine aud the boxes were of oak. The wheel was

12 feet in diameter, 8 feet wide, and had 16 paddles, each 15 inches wide,
The buckets, containing between 4 and 5 gallons cach, were arranged
around the circumference of the wheel, on the shore-side of it, and were,
of course, so constructed as to fill at every revolution, and discharge their
contents just at the right moment.

A margin of several inches was allowed for raising and lowering the
wheel in the water, so as to regulate its power at pleasure. The velocity
of the current in which it was placed was such that, with my utmost
exertions, I could just hold our fishing-boat against it with a good pair

of oars.
At last, after many tfld]b and dlscomﬁturcs, and renewed efforts in



OPERATIONS IN CALIFORNIA IN 1873. 413

constructing the wheel, it was finally pronounced complete, and our
whole camp assembled to see it Jowered into the water. To say that we
were breathless with excitement was no exaggeration. Our suspense
cannot be overdrawn, The situation, as it presented itself to ourminds,
was simply this: if the wheel worked well, our efforts to obtain salmon-
eggs would be asuccess; if the wheel did not work, our whole expedition
would be a failure. No wonder we watched the lowering of the wheel
with absorbing interest. Our disappointment and dismay can hardly
be exaggerated, then, when we perceived the wheel, having r(;ached its
resting-place, give a convulsive start, revolve perhaps a third of the
way around its axis, utter a groan, and stop entirely. There was not
power enough to lift the buckets of water. We then went to work to
throw out a wing-dam on the river-side of the wheel, about 30 feet in
length and at an angle of nearly 45° with the river-current. This was
built by making fast one end of a large log to the outer pier and the
other end to a point on the shore above by means of a cable, and filling
in underneath the log with rocks and brush. To obtain the log was at
first quite a problem, for the dam required one that our whole force
could not move. We overcame this difficulty by going half a mile
or 50 up the river and felling a large tree into the current. This
as it lay in the river, we sawed into the requisite length, and then, with
a good deal of labor and no little excitement and danger, towed down
through the intervening rapids to the wheel.  This dam increased
the force of the water against the paddles very materially To gain still
more power, we cleared out the channel below the wheel by exploding
giant-powder in the obstructing rocks. ’

Everything being again ready, the wheel was once more lowered
A more vigorous start, a somewhat longer revolution, another groan,
and another entire stoppage was the result. Not a drop of water was
raised up to the flume.

We were, however, very near the fulfillment of our hopes. We now
had a bucket at every paddle, making sixteen in all. The wheel was
required, therefore, to raise 16 buckets: 16 tim‘es 4% gallons, or 72
gallons (720 pouuds) at every revolution. There was evidently not
power euough for that amount of work. SO, to obviate this dlﬁiculty,
we knocked off every other bucket, leaving eight only. The next time
the wheel was lowered it creaked and groaned as the buckets filled, but
revolved entirely around, and continued to do so without interruption,
with a motion that scemed to our gratified eyes really majestic. Our
watches showed that it made three revolutions a minute, raising 108
gallons in that time, or 6,480 gallons an hour. The problem of obtain-
ing hatching-water was solved, and our minds were relieved of a great
suspense and anxiety. The working of the wheel was from this time to
the end a perfect success. The river was fed by the steadily-melting
snows of Mount Shasta, so that it never fell, and, as no rains occur at
that season in California, it never rose. The wheel revolved regularly,
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without interruption or change, until the eggs were matured and sent to
their destinations.

The work that this simple contrivance accomplished really seems sur-
prising. It raised 1,080 pounds 10 feet, or 10,800 foot-pounds every
minute. This was 648,000 foot-pounds an hour, or 15,552,000 every day.

Our water-supply was now guaranteed, and the rest of the hatching-
preparations were comparatively simple.

The flume—They cousisted of a flume from the wheel to the filtering-
apparatys, the filtering-apparatus, and the hatching-troughs. The
flume was a simple structure of wood, about fifty yards long, supported
by trestle-work.

The filtering-boxes.—The filtering-boxes were made unusually large.
This was rendered necessary by the spawning of the salmon in tle river.
In building and covering up their nests, they filled the water with par-
ticles of earth aud vegetable growth, which, at that season, it required
a great deal of filtering to keep out. I used three filtering-boxes, one
large one, which first received the water, and two smaller ones, which
received the water from the larger one. The larger box contained one
screen of two thicknesses of mosquito-bar, and four screens of flannel,
each measuring 3% by 3 feet, yielding, in all, 63 square feet of filtering-
surface. The smaller boxes contained oue screen of three thicknesses
of mosquito-bar, and seven flanpel screens, having each about 2 square
feet of filtering-surface.

The water of the McCloud River.—The water of the McCloud at the
spawning-season is peculiar. It is not roily in the comnmon sense of the
word, or in the least approaching to being muddy; but the impurities
in it, which have been stirred up from the bottom of the river by the
working of the parent fish while spawning, can be distiuctly seen, me-
chanieally held in the water, which, with the exception of the presence
of these foreign particles, seems very clear and pure. It has at this
season more the appearance of waterin which fine sand has been stlrred
up than what is geuerally considered turbid or roily water.

The distributing-spout—The filtering-tanks conveyed the water into
the distributing-spout, and the distributing-spout discharged it into the
hatching-troughs.

The hatching-troughs.—The hatching-troughs were placed parallel with
each other, and at right angles with the distributing-spout, as is the
usual custom in hatching-houses. There were ten rows of troughs
placed in pairs, with a passage-way between each pair, and in cach row
were three troughs, each sixtecen feet long, placed end to cnd, one below
the other, 80 as to give a fall from the first to the secoud, and from the
second to the third, of a few inches. The troughs were on an average
about breast-bigh, and were furnished with covers made by stretching
white cotton cloth oun a light frame of wood. Most of the eggs rested
on the charcoal bottom of the troughs; but I used trays to a consider-
able extent formed of iron-wire netting, coated with asphaltum, and
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found them satisfactory for maturing eggs in for shipment, thoogh I do
not think fish hatched in the asphaltum troughs are as healthy as those
hatched in charcoal troughs.

Seth Qureen'’s shad-box.—I also used, by way of experiment and with
Seth Greew’s perwission, half a dozen of his shad-hatching boxes, anchor-
ing them in the river-current. They worked so well that I bave no
doubt that, in a river of a warm-winter temperature like that of the
Sacramento, salmon-eggs could be hatched in them with perfectly satis-
factory results, which adds another wmerit to this very simple but won-
derfully effective invention. The obly difficulty which we experienced
with the boxes was the inconvenience of getting at them to pick out the
dead eggs. On-account of this inconveniénoce, I would prefer the station-
ary hatching-troughs if I had my choice, but should feel perfectly confi-
dent of hatching successfully any number of salmon-eggs with nothing
but the shad-boxes.

The tent——The whole bhatching apparatus (excluding, of course, the
flume and wheel) was covered in as before mentioned by a large and
substantial tent 60 feet by 30 feet.. The hatching-house, or, more prop-
erly speaking, hatching-tent, countained our work-bench and tools, and
was the place where all the mechanical work was done.

6.—IIATCHING TIIE EGGS.

Considering that the eggs were matnred under so many entirely new
conditions, aud where eastern experience iu batching salmon-eggs fur-
nished in many points no precedent for a guide, I think the hatching
succeeded remarkably well,

There were losses, however, the canses of which may be classed chiefly
under six heads:

. Loss by suffocation.

. Loss from direct rays of the sun.

. Loss from diffused light of the sun.
. Loss from inberent causes.

. Loss from excessive agitation,

. Loss from want of impreguation.

Death of eggs by suffocation.—The loss that resulted from this cause
was very trifling. At the lower end of one of the lower troughs con-
taining some of the most advanced eggs, one of the division-cleats
separating the compartments had been made so high as to impede the
circulation of tho water just above it, in consequence of which some of
the cggs in the water had an insufficient supply of air, and were suffo-
cated. I may add here that I have noticed that a vast amount more of
circulation in the hatching-water is demanded by trout and salmon eggs
at a late period of their development than at the earlier stages. When
these eggs are first taken, they can be literally piled together in heaps,
in water having a very slight movement, without danger ; but after the
embryo has shown itself distinetly in the egg, great caution must be

[






