IL.—A REPORT OF THE WORK OF THE UNITED STATES FISH
COMMISSION STEAMER FISH HAWK, FOR THE YEAR ENDING
DECEMBER 31, 1881,

By LIEUTENANT Z. L. TANNER, U. 8. N., Commanding-

At the close of my last report, December 31, 1880, the ves§el was a:t
the United States navy-yard, Norfolk, Va., where she remained until

ebruary 26. The work of painting and refitting was completed ab?uf-
the middle of J anuary, and a series of experiments with the hatching
Machinery carried on during the months of January and February.
_ It was considered desirable to introduce air with the fegd.-water on
1ts entrance to the hatehin g cones for the purpose of economizing Yvater,
and, in order to mix the two sufficiently to prevent violent ebullition by

e rapid ascent and explosion of large air bubbles at the surface, We
Xperimented with numerous forms of simple aerators, succeeding

fnally, as far as practicable, withcut

ISt reducing the feed-water to a spray.
Fig. 1 is a vertical sectional view of
the aerator (full size). a ais the outer
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_The feed-water entering at ¢ and the
?lllr a6 ¢ ¢ meet and find their way into
116 bases of the hatehing cones partially
Mixed, that i, the feed-water is impreg-
tated with numerous small air-bubbles.

EjXDerimeuts were instituted also with
A View of adapting the cones to cod-fish
hatching,
oohad eggs, for which the hatehing
sipgl:)?;‘t:ismon board this vessel was de-
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sea-water, continued submersion resulting in the destruction of the
embryos from asphyxia. :

It was necessary, therefore, to devise some means by which the requi-
site change of water could be effected without establishing a constant
current in either direction. Since the
specific gravity of cod eggs is very near
that of sea water, they take the direc-
tion of its slightest movement. Admit-
ting water at the bases of the cones as in
shad hatching would soon result in pack-
ing them around the perforated plates.
‘Were the order reversed, by introducing
water at the top and discharging at the
base the downward current would soon
send them all to the bottom. To sur-
mount these difficulties, if possible, the
following series of experiments was in-
_ augurated :

A cylindrical tank was hung on gimbals, occupying the place of one
cone in & set of four. The long leg of a siphon was secured to the
bottom of the tank, the upper end reaching the maximum water level
required in the cones. The lower end of the short leg, which was five
inches long, reached the minimum water level. The goose necks at the
bases of the cones were sp modified as to have two feed-pipe connections;
the lower end of the main feed remained attached to the goose neck, as
usual; the upper end, instead of connecting with the distributing pipe,
was attached to the bottom of the siphon tank. The second or anxili-
ary feed-pipe was substituted for the main feed, being attached to the
cone by the second counection above mentioned.

Water being pumped into the distributing tanks filled the pipes and,
by opening the auxiliary feed valves, a carrent was admitted to the base
of the cones which in due time flled them to the maximum level desired,
when the siphon became submerged and commenced to act. The area
of its discharge being about three times that of the combined auxiliary
feeds, the water level in the cones steadily fell until it reached the
height of the short leg of the siphon, when, its action ceasing, it rose
again to its maximum level, producing a constant rise and fall of five
inches every fifteen minutes. ’

The short leg of the siphon was at first cut square, but we found its
action uncertain, as it was liable to suck air and water for an indefinite
time, instead of breaking promptly when the water level reached its
minimum. This defect was remedied by cutting the end of the short
leg at an angle of about 60°, '

We succeeded in establishing a steady and reliable ebb and flow in
the cones by the use of this very simple and inexpensive device which,
working automatically, required no extra attention. For the purpose
of observation, we kept a set of cones in operation several days, closely

Fi1aG. 2.
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watching the circulation and found that the surface water remained
practically unchanged, the circulation taking place in the lower portion
of the cones.

To obviate this defect the auxiliary feed-pipes were removed from the
base of the cones and laid in the space outside of the perforated plates
in such a manner as to give the surface water a slightly circular motion,
and a feed-pipe was attached to the siphon tank, thus giving a feed at
both top and bottom.

We labored under the disadvantage of having no eggs with which to
experiment, but we knew their specific gravity and utilized such sub-
stitutes as small pieces of beeswax about the size of cod eggs, bread
dust, &e., which served at least to demonstrate what effect the various
movements would exert on minute floating bodies.

The experiment of admitting feed water at both ends of the cones re-
sulted in a complete change of water, but was not otherwise satisfactory,
as the circular motion imparted by the surface feed caused a movement
of the particles representing eggs towards the center, and, the bottom
feed being converted into a discharge while the siphon was in operation,
a miniature whirlpool developed sufficient strength to draw the eggs to
the bottom and thence through the discharge pipe to the tank where
they were taken up by the siphon and carried to the general discharge.

Numerous experiments were tried with varying success until, finally,
the following arrangement was adopted as most nearly producing the
required movement:

Fia. 3.
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Fig. 3 represents the nest of three hatching cones and siphon tank;
a is the distributing tank; b, the general feed pipe; ¢, the general dis-
charge pipe; d d d, cones; e, siphon tank ; f, siphon; g, feed pipe; & &,
auxiliary feed-pipes; i, discharge pipe; j, siphon discharge; %, goose
neck ; I, auxiliary feed connection ; m m, aerators ; =, feed valve.

The feed-pipe g remained attached to the siphon tank ¢, to be used
in case it was required. The auxiliary feed-pipes % % were again at-
tached to the bases of the cones, and aerators, m m, attached to their
upper ends. The water being at low level and the feed turned on, a
geries of air bubbles followed each other in rapid succession to the sur-
face, causing a general movement of the water, and periodical change
at the surface as well as in the lower part of the cones. There being
no surface feed during the action of the siphon f, and the auxiliary
feed A h taking the direction of the discharge i, the water then became
placid, the particles representing eggs spread over the surface, where
they remained until the siphon ceasing to operate; air-impregnated feed-
water again entered the cones, renewing the upward current, causing
a general movement in which the surface of the eggs would be cleansed,
to a certain extent, of fungus growth and other minute foreign sub-
stances liable to adhere during the process of hatching.

While the above experiments were in progress preparations were
made for the reception of a quantity ef impregnated eggs to be sent
from Wood’s Holl with which to test our apparatus practically, but,
owing to the unusual severity of the weather, they failed to procure
them at that station. _

Arrangements were then made with a fishing schooner to deliver the
entire proceeds of a trip at Hampton Roads, and, to provide for the
live fish, we made two large cars, capable of receiving several bhundred,
intending to anchor them in some convenient locality where pure sa.lt-
water could be found.

The water at Norfolk, being impregnated with that from the Dismal
Swamp region, was not suitable for our purposes. We examined nu-
merous localities, finally selecting a sheltered spot inside the bar of
Hampton Creek, near the boat-houses belonging to Fortress Monroe.

The commanding officer of that post placed one of the above-men-
tioned boat-houses at our disposal, and expressed a desire to render us
any assistance in his power.

Oaptain Gillis, quartermaster, to whom the Commission is indebted
for many favors, agsisted us materially in our search, giving us the
benefit of his local knowledge, also tendering his services whenever we
could make them available.

Our arrangements being complete, we awaited the arrival of the fish-
erman, but inclement weather prevented the fulfillment of his contract
until the season was too far advanced for our purposes,

The Fish Hawk left Norfolk on February 26 for Washmgton, arriv-
ing ou the 28th, when preparations were made for the hatching season.
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As many of the crew as could be spared were set to work on the
barges overhauling machinery, painting, &c. .

Everything being in readiness, we left Washington on the 23d of
March and arrived at Norfolk the following day, bound for Avoca, Al-
bemarle Sound, where we were to commence the season’s work of shad-
h&tching. A few tons of coal and other stores were taken in during
the day. On the afternoon of the 25th we left the navy-yard, and
St‘Mmiug to the lock gates made fast for the night. The following
Morning the wind was strong from the northeast, giving more than an
average depth of water in the canal. We passed the locks soon after
dab’light, and worked our way along about three miles, and finally
8rounded on a shoal spot and remained till high-tide, then made an-
Other mile. Starting again at high-tide in the morning, we reached
North Landing and moored to the wharf for the night.

At daylight on the morning of the 28th we left the wharf and reached

orth West River, when the vessel grounded again. The light-house
Steamer Tulip came to our assistance, taking a tow-line ahead, and in
this manner we finally reached the vicinity of Bell Island, where the
Vessel stuck fast and remained duripg the night. Her draught was 7
feet,, and there being but 6 feet 6 inches in the channel, we found it
necessary to lighten her. Work was commenced at daylight on the

h, and everything movable placed in lighters, sent for the purpose
by General 0. E. Babcock, of the Light-House Department, and at 2.30
P. m., with the assistance of the Tulip, we passed the shoals and an-
chO_I‘ed in North River, where the stores, &c., were taken on board from
the lighters, which were towed to that place by the light-house tender

Tamble, We took on board a ton and a half of coal also, which was
kindly furnished by General Babcock.

At 5.30 a. m., March 30, got under way and steamed to Salmon Creck,
4Avoca, Bertie County, North Carolina, and anchored near the steam-

0at landing.

1 called at once upon Dr. Capehart, who informed me that no ripe
Shad had been taken yet, owing to cold weather and low temperature of

© water.

Preparations for hatching were soon completed, and spawn-takers
attended every haul of the seine at the two fisheries owned by Dr.
Oapehart, Sutton Beach, and Scotch Hall. The schooner E. G. Pickup
arrived on the morning of April 8 with 40 tons of coal which we had
Contracted for in Norfolk.

Westerly winds prevailed from the 1st to the 8th, causing very low
Water in the sound, which prevented our getting up the creek to Oape-
h‘_ﬁ‘t’s wharf, where the vessel was to be stationed. Fresh easterly
¥inds sprung up on the morning of the latter date, however, and we
Crossed the bar without much trouble, mooring in a snug berth about

0 yards below the wharf.
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As soon as the vessel was moored, the schooner was taken alongside
and the coal transferred during the 9th. .

‘The first shad eggs were taken on the 12th, 66,000 being procured
from both fisheries. They were not in good condition, many being un-
ripe and the milt bard; but they were put into theicones, more to test
the apparatus than from any expectation of satisfactory results.

Eggs were taken on the 13th, 14th, and 15th; total number, including
those of the 12th, 283,000. No ripe fish were found during the 16th,
17th, and 18th. A fair proportion of the eggs taken were impregnated,
and the development, although slow, was apparently normal, except the
eyes, which were very small, barely visible to the naked eye.

The embryos from eggs taken on the 12th died on the 19th, either
before or immediately after leaving the shell. The temperature of the
water ranged between 500 and 58°, much too low for successful hatch-
ing. Eggs were taken again on the 19th and every day after that until
the 30th. Those taken from the 13th to the 15th died on the 22d and
23d under similar conditions to those of the 12th. The range of tem-
perature was from 50° to 64°,

From the 23d to the 30th, the water varied from 57° to 71° in the
batching cones; and although the frequent changes operated against us,
a fair proportion of eggs were hatched. Five hundred thousand her-
ring eggs were taken on the 25th, of which about 200,000 hatched on
the 30th and were deposited in the sound. Great quantities of the lat-
ter fish were taken at the fisheries, but no ripe females were found ex-
cept those mentioned above. ’

Our work ceased at Avoca on the 30th of April, and preparations
were made for immediate departure. The.eggs on board were trans-
ferred to the North Carolina Commission, the young tish deposited in
the sound, boats taken on board, and ship unmoored ready for an early
start,

The results of the season’s work at Avoca are briefly as follows:

Shad eggs taken ..........cooeieininan ..., cenen 5,721, 000
Herring eggs taken ....... ..ol 500, 000
Total eggs taken ..........c.ooooooiii ... 6,227,000

—— ———

Shad hatehed .....coouveiiin i e 1,328, 000
Herring hatehed . ....c..o.oeneunn i . 200, 000
P

Total ....ooiiiiii i i .., . 1,528,000

Shad eggs transferred to North Carolina Commission, 3,029,500.

The shad eggs were procured from 196 females, 189 males being used
for impregnation. The average number of eggs from each female W88
30,300.

The arrangement of pipes and valves is such that water can be pumped
baclk into the distributing tanks from the waste-pipe using it over and
over as often as desired. In order to ascertain the practicability of
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transporting eggs and young fish under the above conditions, we re-
tained half a million eges and commenced the experiment at 6 p. m.,
April 30. The temperature rose to 68° during the night and to 710 at
10 a. m., May 1, the water smelling badly and a large portion of the
©ggs dying. The cones were thoroughly cleaned, dead eggs removed,
and the experiment continued.

At 5 p. . but few survived, and 330,000 dead ones were thrown over-
lfoard. The remainder were found dead and thrown overboard at day-
light the following morning.

At 5 a. m. on May 1 we got under way and steamed down Albemarle
Soulld, through Croatan Sound, Roanoke Marshes, and down Pamlico

ound, to Hatteras Inlet, where, at 7.20 p. m., we anchored for the night.

t 4,45 a. m. on May 2 got under way, with a pilot on board, and pro-
Ceeded to sea by way of Hatteras Inlet. The swell on the bar was so
hf’a‘"y that the pilot refused to take the vessel out, whereupon he was

18charged and the ship proceeded to sea without one. At 8 a. m.
Passed Hatteras Light, Bodie’s Island Light at meridian, and at 3.50 p.
. Currituck. At 8.10 p. m. passed Cape Henry, and at 11.35 Wolf
Trap, At midnight a thick fog and mist prevailed. At 10.10 p. m. on

lay 3 we anchored in Anmnapolis Roads. At 4.45 a. m. on May 4 got un-

€I way, and at 10.10 a. m. arrived at Havre de Grace. At 11.40 made
fhst to the coal wharf, and the crew were enrployed during the remain-
do‘_‘ of the day in coaling ship. At 10 a. m. on the 5th instant, having

ished coaling, we proceeded to our station off Bull Mountain, mouth
OfA North East River, where we anchored in 15 feet of water.

The fisheries along the shore were visited, and preparations made for
ha»tching- work., During the evening 182,000 shad eggs were taken. On

3y 6 the wind was light and variable, and the weather rainy during
the Dight, clearing afterdaylight. Four hundred and sixty-two thousand

ad eggs were taken during the day. On May 7 every haul of the seines
3t the varioug fishing shores was attended and gill boats visited during
® evening, but no eggs were taken, No ripe fish were found in the
Selnes, and those taken by gillers were penetrated and stripped by eels.
On the st 506,000 eggs were taken, and on the 9th 1,660,000.
0 payment had been made thus far for the privilege of taking eggs.
On the 9th instant a fisherman called on behalf of the gillers, and stated
t!la’t; at an informal meeting, they had decided to furnish the Commis-
Slon with eggs, whether paid for it or not, but, as they were put to
ist?me inconvenienpe and extra labor thereby, they requested him to sce
A I coulq not procure them the usual compensation of twenty-five conts

Or each spawning figh.

: Tickets havin g been received from the Commission, they were issued

fom the 10th ingtant,
angn the 10th the. breeze was moderate to brisk from the southward
Wer Westward, making quite a heavy swell in the channel; 341,000 eggs
© procured during the day. On the 11th 913,000 were taken, and



62 REPORT OF COMMISSIONER OF FISH AND FISHERIES.,  [8]

on the 12th 979,000; 664,000 young fish were deposited in the river near
the ship on the latter date. On the 13th 265,000 eggs were taken and
1,660,000 young fish deposited in the North East River and at the mouth
of the Susquehanna.

On the 14th 348,000 eggs were taken and 830,000 young fish de-
posited in the river near the ship., During the evening of the 15th there
was a fresh breeze from the southward and westward. A large num-
ber of eggs were procured, but owing te the heavy swell many were
spilled out of the pans and pails in the boats, leaving 357,000 as the
result of the evening’s work ; 598,000 young fish were deposited near
the ship. On the 16th 357,000 eggs were received and 979,000 young
fish deposited near the vessel. On the 17th 424,000 eggs were taken,
and on the 18th, 257,000. On the latter date 498,000 young fish were
deposited. The weather was overcast and cloudy, raining during the
afternoon and evening, the wind blowing fresh from northeast, chang-
ing to west during the evening. The water was rough, making it diffi-
cult to attend the gill-boats. At 3.30 p. m. the Herreshoff steam
launch, No. 62, borrowed from the Navy, arrived from Brooklyn in
charge of Mr. Robert West.

On the 19th the weather was overcast and rainy ; moderate breeze
from southeast; 423,000 eggs were received, and 1,660,000 young shad
deposited near the ship. On the 20th the weather was overcast and
rainy, partially clearing during the day; moderate breeze from east-
southeast to northeast. Large numbers of fish were taken at the
beaches, but most of them were unripe and were recognized as ¢ the
May run” ; 781,000 eggs were taken during the day. On the 21st the
weather was cloudy, latter part rainy, with thunder and lightning,
light variable breezes; 1,792,000 eggs were taken during the day. The
seines in this vicinity have all cut out except two.

The following seine fisheries are located in North East River, and
have been visited by our spawn-takers during the season, viz :

Carpenter’s Point, west side, P. K. Barnes.

Carrot Cove, east side, Russell & Sempers.

Bull Mountain, east side, J. C. Caruthers,

Gridiron Beach, east side, W. J. Wilson.

Gilder’s Hole, east side, J. Fletcher Wilson.

Beaver Dam, James Roney.

The two last were not regularly visited.

On the 22d of May 291,000 eggs were talken. Large numbers of
people visited the ship, many of whom had traveled long distances for the
purpose.  On the 23d 650,000 eggs were taken and 325,000 young fis
deposited in the river near the ship. A considerable number of young
fry, hatched on the 11th from eggs taken on the 7th, were retained in &
cone for the purpose of ascertaining how long they could be kept alive
after absorption of the yolk bag, which disappeared from the naked
eye on the 16th instant. On the 16th the fish which had hitherto 16
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Mained on the surface went down from four to six inches or more,
Wwhere they appeared to be feeding upon the minute particles collected
on the surface of the cone. On the 234 they were still thriving, but
few dead ones having been seen. It was an undoubted fact that they
Were feeding and developing normally. On the 24th 463,000 eggs were
received and 313,000 young fish deposited in the river near the ship.

On the 25th 781,000 eggs were taken and 275,000 young fish deposited.
The young shad before mentioned, fourteen days old, were doing well,
Do dead fish being noticed. The last seine in this region cut out on this
date. On the 26th 1,062,000 eggs were taken aund 406,000 young fish
deposited. One of the young shad, fifteen days old, was examined
under a microscope to-day. Minute crustacea were found in its stomach.

On the 27th 625,000 eggs were taken and 1,250,000 young fish de-
Posited near the ship. A ripe rock, the first of the season, was taken
tO-da-y, bat no milt could be procured to impregnate the eggs. On the
28th 675,000 shad eggs were taken and 500,000 young shad deposited.
Mr. Capehart and his son, Dr. R. W. Capehart, owners of two great
fisheries in Albemarle Sound, visited the ship and inspected the hatch.-
Ing operations. ’

On the 29th 369,000 shad eggs were received. The small number of
©ggs taken may be attributed to the lateness of the tide. Shad are
taken in gill-nets at or near slack-water in this locality, and when this
Occurs at sundown or an hour or two later many fish are taken in the
act of spawning. It should not beinferred from this that all spawning
takes place at that time, but it is an undoubted fact that we take a
large proportion of our eggs between the hours mentioned.

On the 30th 50,000 eggs were taken and 375,000 young fish deposited
Dear the ship, and at 3 p. m., May 31, we got under way and delivered
& shipment of 1,250,000 young fry at Havre de Grace. We then steamed
down the channel and anchored near Locust Point, Spesutie Island. A
furious squall of wind and rain with thunder and lightning swept down
the river from 7 to 11 p. m., two inches of rain falling in the mean time.

The gill-boats along the west shore were visited and 106,000 eggs
Procured; 625,000 young fry were deposited in North East River. There
Va8 & slight freshet in the river on June 1st, which made the water very
Duddy; 187,000 eggs were taken and 500,000 young fish transferred to
Battery Station for shipment; 38,000 eggs were taken on the 2d, 312,500
Young fish transferred to Battery Station, and 625,500 deposited near
the ship,

The young fish of May 11, twenty-two days old, remaining in the cone,
Wj:;‘e sent to Washington. They were well developed and in fine con-

on. :

On the 3d of June 50,000 eggs were taken and 125,000 fry transferred
to Battery Station.

The estimate of eggs taken during the season has been on the basis
of 25,000to the dipper of 7gills. By actual count, four fluid ounces (one
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gill) of immpregnated shad eggs were found to contain 3,600, that is, 900
per fluid ounce or 26,100 per dipper. A deduction of 1,100 was made for
water,&c. Theabove measurements weremade with an ordinary apothe-
cary’s graduate, used in, the medical department.

All necessary preparations having been made forleaving the Susque-
hanna, we transferred 300,000 shad eggs to Battery Station,and directed
the Herreshoff lauuch, No. 62, to report to the officer in command for
temporary duty.

At 9.25 a. m.,, June 5, we left the river for Baltimore, arriving at 2.55
p. m. On the following morning the vessel was hauled out on W. Skin-
ner & Son’s marine railway, her bottom examined, copper cleaned
and repaired, propellers painted, and outboard connections examined.
The work was completed during the day, and on the following morning
the vessel was put into the water, and at 10.35 a. m. left for Washing-
ton, where we arrived at 1.40 p. m. on the 8th.

On the 10th coaled ship, and on the 13th received a special outfit
designed for hatching Spanish mackerel. As this work was to be car-
ried on in salt water, all metallic surfaces were nickel plated in order to
reduce galvanic action to the minimum. At 4.15 a. m., June 14, we
left the navy-yard and steamed down the Potomac, arriving off Saint
Jerome’s Creek at 3.30 p. m., where we were directed to examine the
channelimprovements and report what progresshad been made. Having
made the required examination, we steamed off-shore two or three miles
and swung ship, with port helm, under steam, observing azimuths on
each point for compass error. 'When the circle was completed with the
port helm, we ran into Cornfield Harbor and anchored for the night.

Launch No. 62 arrived from Havre de Grace at 6 a. m. on the 15th
and reported for duty. At 6.156 a. m. we got under way, swung ship
with starboard helm and, as soon as the observations for compass error
were finished, started for Cherrystone Inlet, the launch in company,
arriving at 2.30 p. m. )

The pound nets were visited the following morning, but no ripe fish
were found, and the fishermen reported that they had seen none during
the season.

We met with better success, however, on the 17th, when 700,000
Spanish mackerel eggs were taken and placed in hatclnng cones Wlth
siphon attachment. A small number were placed in a marbleized pan,
the water being changed every three hours. About 30 per cent. of the
eggs hatched in from thirty to forty hours after impregnation, the tem-
perature of the water ranging from 76° to 80° F. The fry were not in
good condition and were all dead within a few hours.

No eggs were procured on the 18th and 19th. On the 20th, however,
we succeeded in getting 240,000, a portion of which were p]aced in an
ordinary hatching cone and treated a8 shad eggs, the remainder being
distributed among the various forms of cylinders, They commenced
hatching twenty-four hours after impregnation, but the fry were not
strong and many of them died.
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We deposited 120,000 fry in Cherrystone Inlet on the 22d and on the
23d procured 300,000 eggs, which were placed in the various hatching
apparatus on board. The temperature fell suddenly nearly ten degrees,
which retarded the development, the first young fry appearing thirty-
nine hours after impregnation. About 60 per cent. of the eggs hatched
and the fry were in much better condition than any’of the previous lots.

Three hundred thousand eggs were procured on the 25th and placed
in cones and cylinders. About 75 per cent. hatched, but those in the
cones soon died. _

We were unable to account for the loss of fry hatched in cones and
the survival of those in the cylinders, unless we attributed it to galvanic
action. The cones above mentioned were copper, nickel plated, and
after a few hours’ service in salt water the entire submerged surface
Wwag covered with a dark deposit which we thought was sulphate of
nickel, to which wasattributed the great mortality among the fry hatched
in the cones.

Among the eylinders used was one of block-tin, in which the largest
Proportion of eggs were hatched, and the fry seemed to be in better con-
dition. In this vessel we had a light whitish deposit which we called
sulphate of antimony, but it did not seem to have an ipjurious effect on
the eggs or fry. : ‘

One hundred thousand young fish were deposited on the 26th, 50,000
on the 27th, and 100,000 transferred to the Lookout on the 28th for ex-
Perimental purposes. .

_ Mr. Marshall McDonald, of the United States Fish Commission,
arrived on the latter date to continue the experimental work, the Fish
Hawk being required for other service. Such articles as he required
were landed, launch No. 62 turned over to him, and at meridian on the
29th we left for Washington. We had at tbis time about 5,000 young
ﬁSh which I had placed in a glass aquarium soon after they were hatched,
Where they had remained ninety-six hours without change of water. Very
fe_W died in the meanwhile, and those that were alive were strong and
Vigorous, There were about ten thousand in a hatching cylinder, and
they were placed in a glass jar for transportation. They were in good
condition, until about 3 p. m., when we encountered a furious squall in
Chesapeake Bay, with very heavy thunder and incessant lightning. -
From that time they showed signs of distress, and before morning were
Dearly all dead.

We anchored for the night at Lower Cedar Point, and arrived at the
Washington navy-yard at 9.50 a. m., June 30. Active preparations were
made for the summer’s cruise ; hatching apparatus was landed and the
dredging outfit taken on board.

foe last of the young fish in the aquarium died on the 1st of July.
having been one hundred and forty-four hours without change of water.

At 2.10 p. m., July 7, we left the navy-yard for Wood’s Holl, Mass.,
Passing Oape Henry at 8.40 a. m. on the following day. A fresh north-

8. Mis. 110—5
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erly wind was encountered, and on the 9th a moderate northeast gale
with mist, rain, and thick fog at times, the weather clearing during the
latter part. We passed Montauk at 1.15 a. m. and arrived at Wood’s
Holl at 8.10 p. m. ou the 10th, On the morning of the 11th we went to
Bristol, where we left the steam cutter for repairs, returning on the fol-
lowing day.

At 7.28 p. m., July 15, we left \Vood’s Holl, with the naturalists on
board, for an oft'shore trip. Specd was r(,du(,ed between Gay Head
and No Man’s Land to allow surface towing.

At 4.10 a. m. on the 16th we cast the trawl in 44 fathoms, latitude 40°
22/ north, longitude 70° 42/ west. Ten casts were made during the day
between the above position and latitude 390 55/ north, longitude 70047
west, in from 44 to 229 fathoms. There was some delay in preparing
for the first cast, but with that exception everything worked smoothly
and the results of the day’s work were very satisfactory. We started
for port at 6.30 p. m., arriving at 6.15 the following morning.

Thenaturalists were employed in the laboratory during the 18th and
and 19th preserving specimens, and on the 20th we made eight hauls of
the dredge and trawl in the sound between Gay Head and Vineyard
Haven.

The naturalists were engaged in the laboratory until the 23d and un-
favorable weather detained us in port till the 29th, when we went to
New Bedford for coal, returning the following day. We were again
detained by unfavorable weather till 5.40 p. . on the 3d of August,
when we left for another off-shore trip. There was a thick fog during
the night, but it cleared towards morning, and at8.14 we cast the trawl
in 782 fathoms, latitude 39° 45’ north, longitude 69° 44/ 45 west. The
trawl came up foul and several fathoms of the dredge-rope were badly
kinked. Seven hauls were made during the day in from 782 to 95
fathoms, between the above position and latitude 40° 01/ north, longi-
tude 69° 56/ west. We started for port at 8.30 p. m., and arrived at
8.30 a. m. the following morning.

The naturalists were employed in the laboratory on the 6th and 7th.

"At 5 p. m. on the 8th we left for an off‘shore trip, A dense fog pre-
vailed during the night, with moderate breezes {rom northwest to
southwest, the weather clearing towards morning.

At 6.16 a. m. we set the trawl-line for tile-fish in 138 fathoms, Jatitude
400 01/ north, longitude 71° 127 30" west.

A ship’s boat was reported adrift about 9.30 a. m., which proved to
be the wreck of a inackerel seine boat having on one quarter the name
G. M. Hopkius, and on the other, Hingham, Mass.

At 11.30 a. m. picked up our boat and found that they had taken 157
pounds of tile-fish, the largest specimen weighing 29 pounds; several
whiting, and large numbers of hake, skate, &c., were taken. Six hauls
of the trawl and dredge were made during the day in from 138 to 319
fathoms between the position given above.and latitude 39 53/ 30/ northy
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and longitude 71° 13’/ 30" west. We started for port at 5.30 p. m., ar-
riving at 6.10 a. m. the following morning. There was a fresh breeze
during the night, with a moderate beam sea, which caused the vessel to
roll heavily at times. .

The naturalists were employed in the laboratory during the 11th and
12th. Ouge cast of the trawl was taken in Buzzard’s Bay on the 13th.
We were detained in port by unfavorable weather until 4 p. m. on the
224, when we left for an oft:shore trip. At 4.15 a. m. the following
®orning, we set a trawlline with 900 hooks in 100 fathows, latitude
40° 03/ north, longitude 700 31/ west, and took 540 pounds of tile-fish,
the largest weighing 32 pounds. Large numbers of skate, hake, and
Whiting were taken also. Many interesting specimeus were taken
daring the day Ly fine towing nets, so attached to each end of the
trawl-heamn as to act from the time it was lowered from the ship’s side
till it lefc the water. So far as I know, this ingenious contrivance was
Dever used before and the results were most satisfactory

8ix casts of the trawl and dredge were made in frotn 71 to 724 fathoms
between the position given above and latitude 39° 52/ 30 north, longi-
tude 700 17/ 30" west. 1t is doubtful whether the trawl reached the
?Ottom in the latter depth, but several interesting specimens were found
In the net, probably caught on the way down or.up. We started for-
port at 6.50 p. m. and arrived at 7.25 the following morning.

The naturalists were engaged in the laboratory on the 25th, and on
;’;“3 26th we made a re-examination of various localities in Buzzard’s

ay.

"We were detained in port by unfavorable weather until the 29th,
When, the weather clearing, we left for the fishing banks off Chatham.
Finding a thick fog hanging over the shoals, we anchored at Hyannis
for the night. The weather clearing, we got under way at 4.25 a. m.,
aud at 7,50 cast the trawl in 10 fathoms, Chatham Lights bearing
Borthwest § west, distant 5 miles. Twenty-one casts of the trawl and
dl‘edge were made during the day, and at 4.30 p. m. we started for port,
arriving at 10.55 p. In.

On the following day, August 31, woe went to New Bedford for coal, -
Teturning September 2. We were detained by gales and fog until the
Tth, A peculiar atmospheric condition worthy of note was observed
oD the Gth instant. The weather was overcast, with a brisk breeze from
Southwest, moderating during the morning, when a thick fog set in, last-
Ing until afternoon when it rose, and, combined with smoke, darkened
the atmosphere to almost twilight. The light was peculiarly yellow,
and gave to the foliage an intensified color; ordinary oil lamps had
the color and general appearance of electric lights. The sky remained
Overcast after dark, but became clearer and objects resumed their
latural colors.

At 845 a, m., September 7, we left port, and at 12.50 p. m. cast the
trawl in 26 fathoms, latitude 41° north, lougitude 70° 49’ west. Nine
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casts of the trawl and rake dredge were taken in from 26 to 39 fathoms
between the above position and latitude 402 28/ north, longitude 70°
44/ west. The last haul was made at 8.20 p. m., completing a line from
No Man’s Land to our off-shore working ground.

At 4.50 a. m. the following morning we cast the trawl in 368 fathoms.
latitude 39° 40/ porth, longitude 710 30’ west, Eight hauls of the
rake dredge and trawl were made between the above position and
latitude 390 50/ 30/ north, longitude 710 23/ west, in from 368 to 182
fathoms. We started for port at 3.30 p. m. and arrived at 3.30 a. m. on
the 9th, where we were detained till the 13th by the report of a storm
moving along the coast from the southward.

At 4.30 p. m.,, on the latter date, we left for an off-shore trip. At
7.32 the following morning the trawl was cast in 93 fathoms, latitude
40° 00’ north, longitude 69° 19’ west. Ten hauls were made between
the above position and latitude 39° 58/ north, longitude 69° 30’ west,
in from 93 to 458 fathoms.

We started for the port at 8.30 p. m., and at 7.20 a. m. the following
day cast the trawl in 16 fathoms between No Man’s Land and Gay
Head. It fouled on a rock, the sudden strain unshipping the heel of
the dredging boom; it was soon replaced, however, and the trawl re-
‘covered without further damage. At 10 a. m. we anchored in Wood’s
Holl harbor.

We were detained in port by unfavorable weather till'4 p. m. on the
20th, when we left for an off-shore trip. Passed No Man’s Land at 6.45.
Between 8 and 9 o’clock passed through large schools of fish, probably
menhaden. ‘

At 6 a. m., the following day, we set a trawl line in 113 fathoms, lati-
tude 39° 58 north, longitude 70° 06’ west.” No tile-fish were taken,
and but few of the baits were disturbed. This was the first time we
had failed to take more or less of this fish when we made the attempt.
Three casts of the dredge and trawl were taken, when the increasing
wind and sea made it impracticable to carry on work, and at 11.30 a. m.
we started for port, arriving at 11.50 p. m.

Two casts of the traw] were made in Vineyard Sound on the 22d.

The colors were set at half mast on the 26th, and the day observed
in memory of the late President James A, Garfield. We were detained
in port by unfavorable weather till 4.10 p. m.on the 30th, when we went
to New Bedford for coal, returning at 5.50 p. m. on the 2d of October-

The specimens taken during the season, and material belonging to
the United States Fish Commission, were taken on board during the 34
and preparations completed for leaving the station, the work of deep-
sea exploration at this station being finished for the season.

At 2.05 p. m., October 4, we left Wood’s Holl and steamed to New¥
Bedford to take on board a whale-boat and equipments, which had
been presented to the National Museum by J. H. Bartlett & Sons. The
boat was received on the evening of the 5th, and at 5.50 the followin#
morning we left for Bristol, R. I, arriving at 11.20, when the steamn cutte
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was sent oun shore for slight repairs. At 5.30 a. m. the following day
we left for New Ilaven, arriving at 5.10 p. m. The specimens con-
signed to Prof. A. E. Verrill were landed at daylight the following
morning, and at 9.15 a. m. we left for Washington. At 3.45 p. m.
wade fast to Bayles' wharf, at Throgg's Neck, for the night, as the
weather was somewhat threatening. :

At 2 p. m., October 9, we cast oft and proreeded to sea. At 7.17 the
following morning we cast the trawl in 130 fathoms, latitude 38° 3%’
north, longitude 73° 11/ West. Seveun hauls were made during the day
between the above position and latitude 38° 28 north, longitude 73°
22/ west, in from 130 to 435 fathoms, ~ At 3.30 p. m. started for the capes
of the Chesapeake. The weather was pleasant during the day, with
Moderate winds, but at 8 p. m. a northerly gale rose suddenly, making
it necessary to lheave the vessel to until § o'clock the following morn-
illg, when wind and sea moderating we resumed our course, passing
Cape Henry at 6 p. m., and arriving at the navy-yard, Washington, at
11.20 a. m., October 12. The specimens were landed and sent to the
National Museum the following day.

The vessel having been placed at the disposal of the Hon. Robert T.
Lillcoln, Secretary of War, during the celebration at Yorktown, pre-
parations were made for departure, and at 12.25 p. m. on the 17th we
!eft for the latter place with the Secretary aud party on board, arriv-
ing at 10.15 a. m. on the 18th. _

The ceremonies attending the laying of the corner-stone of the monu-
ment ended on the afternoon of the 20th, and at 5.30 p. m. we left for

ashington, arriving at 1 p. m. the following day, having visited Mount
Vernon on the way.

We coaled ship during the 24th and 25th, returning to the navy-yard
on the latter date, where we remained until the close of the year. The
crew were omployed during this time in giving the vessel a thorough
Overhauling preparatory to next season’s work. .

. On the 29th of November we transferred our Herreshoff steam cutter
an.d First-class Fireman William H. Lynch to the United States steam-
ship Despateh for surveying duty in the West Indies, receiving fron: that
vessel a cutter of the same description which was at the time unservice-
able. The trapsfer was made at the request of the Navy Department.

Reports received from officers of the Despatch show that it performed
excellent service, being at times the only steamn cutter in working order.
The boat received from that vessel was refitted by our crew, and at the
close of this report was in good condition.

List of officers attached tothe vessel during the year.—Lieut. Z. L. Tarner,
U. 8. N., commanding; mate, J. A. Smith, U. S.N.; mate, Samuel Gue,

‘ U. 8. N., June 1 to December 30, inclusive; mate, C. H. Cleaveland, U.
8. N., from December 31 ; passed-assistant paymaster, G. H. Read, U.
8.N.; assistant engineer, W. B. Bogas, U. 8. N.; apothecary, first-class,
iTerA’ Kite3 f}"om March 21; paywmaster’s yeoman, first-class, H. BE. Mink-

3 machinist, F. J. Barry; machinist, John Maxwell,
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Dredging and trawling record of the United States Fish

=
2
o
M-
Thermometer |z 8 i N
Date. used. z E Locality. Hour, Tide.
o v
g
=
P
Jul]881w N. Z. 46402, sur- | 917 Lat. 40° 22 N., lo 4.10 a.
- i . < o ng. . m.j...ee...
v face; N. Z. 700 42/ W, &
46403, deep.
16 |....do.....__.. 918) Lat. 40° 22’ 24 N, | 6.33a. m.
long. 70° 12’ W,
16 (....do.......... 919 Lat. 40° 16’ 18" N., | 7.00a. m.
long. 700 41 W.
16 |....do.......... 920| Lat. 40° 13’ N, long. | 820 a.m. .........
700 41 54" V. : |
16 | N. Z. 46402, sur- | 921 Lat. 400 07’ 48" N,! 040a.m'........
face; . 2. long. 70° 43’ 54 W, |
42603 decp. t
16 (....do.......... 922( Lat. 400 03’ 48" N, [10,57a.m.i........
long. 70° 45/ 54 \\' c
18 -...do.......... 923! Lat. 400 01’ 247 N, .12.27p.m.[ ........
long. 700 46/ \V, ! i
16 f....do.......... 924, Lat. 30° 67 30" N., L52p.m.i........
long, 700 46’ wW. [
16 |....do.......... 925 Lat. 800 65’ N, long. | 3.35p.m........
(J 700 477 W i :
16 |....do.......... 926] Lat. 390 58' N., long 524p.m..........
70° 46’ W, |
20 {....do 927 GnyHcmllight Ww. by 10.47a. m.; ELb ..
5.8 S., 2k miles. |
20 |....do .. .| 028 Gnv Hend light, W. 5 11.80a. m.; Low
ﬂ miles water.
20 [....do .] 920; Gav md llght., S. by 11235 p.m.| Low
3 miles. ! water.
20 |....do 930 Gax Ilend light, 8, by 1 L10p.m. Low
43 miles wag. © water,
20 |....d0 ........_.| 931] Goy Head llght., S\V i1 42 p. m.' Flood.
by 8. § S., 54 miles I
20 |....do....... .--] 032 Nobﬂinlizht NE. by | 243 p. m.! Flood.
E. .24 miles mag. .
20 |....do.......... 993 Wast Cho light, S. 3 | 3.30 p. m.| Flood.
3 miles mvg
20 [....do.......__. 934 Nobskahght 18., | 4.10 p.m.! Flood.
. 13 miles mag. i ’
Aug. 4|....do.......... 835/ Lat. 38° 45 N, long. | 8.J4a. m.| ¥lood.
060044457 \Y, b\ chr.
4l....do..........] 936] Lat. 30° 46' 80" N., | 10,43 q m.{ Flood.
long. 89° 47 W,
4]....do..........| 937 Lat. 39° 49° 25" N, 12.45p.m | Flood.
long. 69° 49/ W,
4 938 Lat. 80° 61' N., long, | 2.44 p. m.| Flood.
60° 49’ 15 W.
4 939| Lat. 39° 53" N, long. | 4.25 p.m.| Flood.
69° 50’ 30" W
4 840/ Lat. 38° 54’ N., long, | 5.80 p. m.| Flood.
692 51/ 3¢/ W
4 841] Lat. 40° 01’ N., long. | 7.46p.m.|.......
60° 56’ W, :
¢ 942 Lat. 400°1’ N., long. | 6.15a.m.|........
710 12’ 30 W
9 043 Lat 40° N., long. 71° { 7.10a. m.|... ...,
14’ 30" 'W.
9 944| Lat. 40° 01’ N., long. | 8.27a.m.|..._....
710 14/ 30" W.
? 945| Lat. 89° 58/ N., long. | 12.05p. m.}|........
71013 W,
9 946) Lat. 30° 65 80 N., 2.00p.m.|........
long. 710 14'W,
9 047 Lat. 88° 63' 307 N., | 4. 0p.m |........
long. 71018’ 30/ 'W.
848| Penikose Island E., | 520p.m.|........
2 miles.
-| 848, Lat. 400 03’ N., long. | 4.20A.m.|........
70°31 W,
850| Lat. 40° 07' N, long. | 5.50a.m.{........
70082 W,
23 leeei@0 cevune.... 951i Lat. 89° 67’ N., long. | 9.408 m.|........

70° 81 80" W,

Temperature of nar

Qo | Surface.

oo

7
‘n

" 72

a7

72
72}
73

71
69
70
70
7
n
70

67 |.

65

Lo I5fnthnms.

70
70

61

673

69 |.

) | 10 fathoms.

-] ils fathoms.

o
o

&€ &§3 8868 8

2823

.1 48 (..

| 48

o | 20 fathom.

3
&

-
[




[21] WORK OF THE STEAMER FISH-HAWK. 5
Commission steamer Fish Hawk, season of 1881.
and water é Specific gravity.
T 2 i
B8] |5 |oumetoret | wma | pun Do JF |3 |ZT
31218182 : S |55 S% | 3%
MEIEIEIEY S o|ed| zg B2
i g 1(8|48 A E|w ’506‘
Ola ' ' iles. Ailes. ) ’ |
eefee-]---}42 | 44 | Gn. mud...... {BE.1....... NE.3..-.... Trawl ...t | e
“ofeentonli2 [ 46 | Gu. mud...... SE.1....... N.NE.1 0 e e
seefee-l.. 428 53 | Gn. mud...... S.1.........|NE.......|... do...ooloo o,
ee[---}---|48 | 63 | Gn. mud....... | S.1......... W.LyS.1 doa oo R R LT YOO
“sfeee|e. lo2 | 07 | Go. mua...... 8.8W.1 Wolo.oo.... S TSN IO SO
. -..|62 {71 Salgt‘lldnnd gn. . SW.2 ......|NbyW.l..l..do......|........ II ..............
- -152 | 78 | Sand.......... SW.2....... W.NW. 3. |0 ceeene|inni... L I
“efore|o-.|adg 164 | Sand.......... SW.2....... NW.2...... TS IS U RO I
+--163 |...142 1299 | Sand nndmud.| S.SW.3.....| NW.by W.13...do ......|.... ... O I
88 |...|...144 190 | Sandandmud.| S.SW.3.....| NW.§ N.24.|...do ...... ST SO ORI ST
efeenfenie | 12 WNW.4eou|o0 eeeeardenn . [T I
“oo|-ee|-- 180 | 20 Wby Nog..|-odoeueni]onen s S O
secfena]o.i02 | 10 SE.by S.1..| Dredge ...|........ I U,
“r¢|ee-(---62 | 12 | Sand andshells @0 ceiiidiennn . : ..................
“¢ls--l-.-i682 | 18 | Sand and shells P . T SO ' ..................
seleece 06| 14 | Rock ........ SW.2....... NW. by W.2'...d0 coven|oeennens SR U
wee|-u].. 164 | 14 | Stones........ SW.8....... ENE2 .o.|ec@0 eeenadoeeensie e
°**f+=«[---|67 | 9 | Bandandshells| SW.2..... N.NW.1...  Trawl ....[.cc..... PN P I,
se-i#4 11304782 | Yel. mud and | N.NE.4 ... NW. 34 N. 23| o ceeeni]unnenn., I L
e -..ssgim c:'."x)x‘;]&a ...... N.NE.8....| NW.3 W.2.|...do .|Surface 704 1.024'.>o|1. 02578
*++88 |... 140§ 516 | Gn. mud and | N.NE.2....| N.2........... do . gffrﬂéé '32 R N gég%
S P P and | Calm, 0..... N.NW.2...[..do...... gl{g}:éé 1 }fgggggtgzzggg
“e86 |.. la7 [o0s | oo g and | SW.by W.1| NNNW.13..|...do ...... g:':}?xéé 724 1. 02480 Rt
o H9h.. 162 a4 | Sandor......| SW. by W1 | NNW.AW.2.. do ... Susrace Zh}8§;‘38}83%
serlee-).62 | 70 | Sond and mud.] NW.8 ... W.NW.1 | %lil;_x:?l'éco ggii(géﬁgiggg%
=°[+++[+--|50 188 | Sand and mud.| SW.2....... SW.by W.2| Dredge ... %ﬂfx["l]'x;ce gg ig%:gg igggzg
“teeefee 1[40 157 Mud sand, and| SW.1.......} NW.byN.2}!...do ...... Surface| 70 |1. 02380 1. 02625
“sfe-|--{61 128 | Mud, sand, and| SW.1..... NW.byN. 13| Trawl .... gtf\l'?'::ce 70 1. 034 1. 03828
selel-. le4 [207 | G, ‘Lfﬂa and | SW.4....... NW.byN.2[...do ...... gufl'-'r’zéé 70 1;3;322};3%2:‘2
I o B iw Gn. nlllim and | SW.4....... NW.byW.13|...do ...... g\g!fl:éo m 1. 0388 1. 00653
wmefeeefoo- 44 810 G:m:gnd and | SW.4 ......] W.NW.8..|...do ...... Burtecal 70 1. 03385 1 o690
08| 7 [ BLmud and | SW.4 ... WEW.1... oo e | 00 bl L. 02400 1. 02620
seefesi)ee b2 f100 Y:ll.]%l:]:d ...... W.8........ N.NW.2...| Rakedr'ge|Surface| 65 i.'ééiséo}i . 02689
Sk D IR 7 Y shells, | W.d........ N.NW.1} .. Trawl .... Surtuce 00&}:8%!}23%
e }ma “’“imnd . 6 fma..] 05 |1. 02485 1. 02854
[ 225 | Mud.......... W.NW.8...[ N.}§........ -0 ... |Burface] 6741 024nt|1. 02001
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76 REPORT OF COMMISSIONER OF FISH AND FISHERIES.
o e
i g
I e E,I !
r S0 !
Date. ; The'::‘?(;"m” ':E! Loculity. | Hour.
i - |
(8 :
| E .
. LA L
Awmés ’ N. Z. 46402, sur- 0*2' Lat. 390 53 N, long. | 11.28
. N, 2, 5 d 55 ong. ; 11.28a, m
E | face; N. Z. 760 28 1. &
. 42683, deep I i
Bl...do....... ... 053- Tat. 300 5o 07 N, ! 2.30p.m
| | long. 70° 17’ 30", I
2B..do.......... " 054, Lat. 390 53 N .long. i 4.50p.m
, | 70018 30 W' i
26 | N.Z, 46402, sur- 8.:51 Buzzard's Bm Nye's | 10.50 a. m.
! face; N. Z. . Neck, E. S, 3
i 40405 dcep. i mile,
2. .do......... 9.;6 Buzmrd [ Buv Nyeo's i 11.26a. m
: i Neck, S.SE.3E., 3
! ! mile.
28 ...do......... ' 957, Bu77urd s Bay, Nyve's | 11.45 8. m.
. d $.8E§ E., 3
mi I
26 do ool 0.»8 Bunnrd 8 Bay, Nye's ; 12.20p. m.
; ! i‘lock S. by E.J K.,
2 ..do.......... 950° Buzzatd's Bay, N’yus 12.40p. m.
: i Neck, S., Qm o,
26 do.......... 980 Buzzard's B » Nye's{ 1.10p.m.
i ! ! _Neck,S. gunle
286:...do..........! 1 961! Buzzavd's u\, Nye's | 1.52p. m.
: i 1 Nock, NE.'§ E., 23
: : _ miles.
2'...d0.......... 062 Buzzard's. Bay, Woe- | 3,10 p- m.
| ; v fukeand mluud NE.
i _3E., 1% miles.
26 ...do.......... 963 Bugzard's Bay, Woe- | 3. 40p m.
I fuke nnd ]lslnml SE.
S., 1 mile.
001 Cllnlhum light, NW. | 7.60a. m.
§ W., 5 miles.
90 C];u'hnm 1i‘.:ht NW. | 815a m.
066 Chatham 1i ht, NW. | 840a.m.
Yy W.3 W, 63 miles.
- 967 Chmlmm light NW. | 8.60a m.
W. 1 W ., 63 miles.
Chuthum light NW. | 9004 m.
by W.3 W, 7t miles.
30 ...do.......... 00! letham light, NW. | 9.10a. m.
by W.3W., 7 miles.
80 (....do......... 970 W, Lw iW. 6 miles. | 9,434 m.
80 |...do..........] 871 Clinhﬂm li[zht W.3|10.05a. m.
4
80 |....do eeuu...... 872 Chnthném light NW. [10.48a. m.
I y W. § W., 73 miles.
30 ....do......... 973 Chnlhm]nllght V.NW.[ 11.10 a. m.
[}

30 .. .do.......... 974; Cha%hmnllght W.NW.11.30a. m.
30 ...do.......... | 9‘75| Chathnuﬁ!xzht W.NW. 11.45a. m.
: miles.
30!..do........_. . 970 bhnthnm?i;_ht Ww. V“‘ 12.00 m

3 W., 6 miles.
80 [....do.......... 977| Chuthaix]n Iig,,ht w. NW'._ 12.20 p. m
30|...do......... ' org Chn}ﬂu;mllght W.NW. 1230 p. m.]
i 6 miles .
30 f....do......... WD Chatham light, W.NW". 12.40 p. m.'
V., Gmiles. .
30 (... do.......... 080 Chatham light NW. 1.00 p.m
I by W.3W .oimil(ﬁ.
30 |....do...... 081 Chnthnmh(,ht., W.NW." 2.10p.m.
| 18 miles. !
30 |....do.......... 082: Lat. 41° 3¢’ N. , long. I 2,45p. m.}
I 66035 W,
80 |....do.......... 083 Lat. 410 3% N, long. 3.23p. m
I 1690 32" W,
80 |....do........_.. 984 Lut 4l° 3|' \I long 4.07 p.m.

Temperature of air
)
Tide |o : é’!é g
s.l"g "3 g g g
dlg|alelgls
ITTIO o o o
........ ’&las;'m; miw 53
........ 7 | 68 | 64| 62| 53|54
........ 74§ 68 65|63 | 50
Ebb .| o7 l BTSN T
.
Ebb .. 71 | 60 | S
Ebb ! I -
Ebb ... 75 i
Ebb.. 72 69 ‘ .-
Ebb !725 L2V S OO IO
Low .. 714 6 | I
i
Flood.: 71 | @8 ; .....
Floodl 3 [P S (S
Ebb..i65 61150 ... L. .l...
Ebb .. |ac. G TR S
Ebb . | 05 61 l -5 N IO
b fes exjorl. | |...
Ebb .. 00:01{' ol | ]...
Ebb . ougeuf....} .....
Ebb..| 67, 61l .|
Ebb .| 67, g1y
Ebb .. 67I
Ebb ..{ 67
Low 67
Low..l (]
Low | a9
LowI 70
Low ..' 70
Low.. 70
Low..l 70
Flood.' 65
1“]ood.: 65
cieee] B4}
o4

" Flood.
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Commission steamer Fish Hawk, season of 1881—Continued.

'

]
-9
g
o

i Depth in fathoms.

- |

- Chnracter of
bottom.

— fathoms. |
— fathoms.
| Bottom,

t
]

1ol H
. Yel. mud and
¢ eand.

Sand and stone

Sand, atone,
and shells.

Sand, satoue,
and sbells.
Sand, stone.
i and shells.
Bn. mud

. Ba. mud and
! . sand.

!
¢ 8§ Bo.mad
ro
10| sana
. gravel.
16 Sand and
. gravel,
16 | S.and sm.st.. |
52116

‘18
18
13
1
16
17
16

and

Gr.,8.,and st .

Gr.,s.,and st .

...... i

Gr.,8.,and st .

16 ' Gr., 8., and st.‘
‘16
17
sy |

Gr,s.,and st .

g
i
@
b3

16
14

S.and grv ...~
....... S. and grv i
S... t

......hziaa e,
Moands.. ... l

414 38

Wind.

Miles.
W.NW.2...

W.NW.2...

S.4........
SW. 4
SW.4.......
SW. 4

JNNwe
W.byS.18.4

Drift.

Miles, ’
NE.by N.14' Trawl ..

NNW. ..

W.by S.3...

W.IN.g .. ‘ do....

W.SW. ¢

SE.Ly E.§..

SE.$.ce.....

W.SW.3 ...
W.SW.¢......

Wby N.4..|.
W.byN.}...

SW.3.u.n...
S.iW.13...

8.8W.13 ...|..

S.byE.3....

B iW. ...,

l

Specific gravity.

(s

_i
3

|Drodge or ! é - 3?.
trawl. 5. Sk |Te.
| 2 n.;n‘._f! > o'S%
£ E o
& £= :-E Eé“s
iR R ® O
L T St
| L
.. Surfoue! 674 1. 02525 1. 02031
- U5 fms..| 67 1025051 02603
{
Ldo.... Surface! 80 '1.0250 1. 02638
5 fms. .; 674 1. (2505,1. 02611
..do ....<.|Sarfaco] 68 1.024851, 02508
5 fms. | 67 1. 02485:1. 02591
...do...... : Surface; 684 1. 02320,1. 02441
is fms..‘ 60} 1. 02485 1, 02521
Trawl, with Surfaco’ 69 1.02280 1. 02408
wings. 5 fmﬂ..: 71 1 02270i1. 02430
..|Surfaee’ 69 1.02270,1. 02406
i 5fma.. 70 1.02280 1. 02426
v !
do ..... | Surface 70 1 022701, 02415
i ©5fma.. 09ha. 029851, 02421
! P T RPN ‘Surface
1 Sfms..'.... .
e..do ... Surface ... i ..
~do ......|Surisce Gy 1. 022401, G2aid
Gfms..(.... P
...... Surface 68 1.02320(1. 02433
5 fma..| 68§ L 023601 02421
Dredge ...  Surfece 683 1. 02320 1. 02441
5 fms..| 68 1.02321/1. 02483
do ..... 'Surface; 61 !1.0240 1. 02413
5 fms . | 68 :1.024851, 024u2
woudo . | Sarface| 61 1.0240 |1. 02413
"5 fms..| 69 .1.02460 1. 02448
Dredge ...:Surface 61 1.02420(1. 02413
5 fms..| 60 |1.02440(1. 02440
...80 ......|Surface| 61 |1.024401. 02453
5 fme .. | 613'1. 02400]1. 02419
«v.do ......|Surthco| 6131, 024201. 02439
5 fms..| 62 {1.0287011. 02397
BN T I | Surface; 614 1.02420/1. 02480
15 fme .| 60 |1.02440]1. 02440
.do ......:Surface| 015’1.02400 1. 02419
16 fins .. | 69471, 02420 1. 02414
R I {Surface| 62°|1. 02306(1. 02422
5 fros.. | 61 i1 024001, 02413
..do ...... Surface, 6231 02-]00|1. 02434
6 fma..| 62 i1.02420;1, 02447
[ 1 YU DRI PR PR PR
[ 7. TSR RPN PR PP RO
,...do...... .......... EE I R Rl EEL TR
[T [ IO I Y [ P
.do ..., Surface| 63 .1. 02420 1. 02458
6fms..| 62 '1.02440,. 02467
........... |
.:Surface| 62 I1.02420/1. 02447
i5 fms..| 613102450 1. 02461
Trawl .... Surface| 634 1.0248 11. 02477
|6 fms .| 651, 02420 1. 02489
do...... . Surface| 63 i1.02420,1. 02458
‘6 fme ..| 6341, 02420 1. 02467
...do...... !Surface! 633 1.02400.1. 02447
5 fma ..; 634 1. 02410 1. 02457
do ......iSurface: 63 :1.02300 1. 02431
{6 tma .. | 63 .1.02500 1. 02541
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Dredging and trawling record of the United States Fish

& Temperature of air|
2
© & .
e [ o
Date. ““‘;‘2&‘{“’"’" °g Loeality. Hour. | Tide. . g g ] g
* od FRE-R -]
BEEIE IR
- 7. dla|a (2|8 (8
1881. ! cofojoloe l ol o
Sept. 7 | N. Z.46402, sur-| 985| Lat. 41° 09 N., long, | 12.65p. m.|..... ... 73| 66 | 64 | 57} 603|.--
face; N. Z. 70° 40’ W, H
46405, deep.
Tlc-docoaen. .. 080 Lat. 400 5.:’N long. | 2.00p.m |..... ...l 78 65 |....[ 50 [-...
700 48 W
Ty ..do.iaiaaaa. 987 Lat. 400 5# X, long. | 2.28p.m.j........ 78 | 87 | 05 | 59} 50 |...
70°48'30”W |
L PO’ 1 S, 088| Lat. 40° 49’ 30 N, | 3.80p.m.|........ 73 | 67 | 64 | 58} 50 |...
long. 700 47" W }
T]...do......... 089 Lat. 40° 40’ N, long. | 4.00p.m.)........ 78 | 67 | 64 | 58} 50 |.-..
700 47! W, i
kB FORY . 1 T, 000] Lat, 40° 44’ N, lopg. | 5.08 p.m.l.cc..... 713! 06 | 64 | 59§) 50}|....
700 47 W,
T B .do ..ol | 801 Lf'llt. 400 30’N long. | 6.05p.m.|........ 70 | 06 | 64 | 563 49}...
| 0?4
Tj.do.n .. 992( Lat. 409 33’ N., long, | 7.30 p.m.|.eeeu-.. 69 | 65|63 |52 [ B0 [....
T00 45 W.
7 do ........ | 993 Lx'lzt.42°28’ , long. 8.20p.m......... 69 65([63 (64 61]|....
0° 44'W,
8| ...do.......... !)94l L;;Loago -{0’ N., long. | 4.50Aa.m. ..cc.....[ 72 | 68 | 68 | 653] 49 46}1
1
8 ...do..c....... 995! Lat. 39° 40 30” N., 6.00Aam.|........ 72 | 68 | 60 | 65§| 47 | 46}
I long. 710 811 W,
8]....do......... 986, Lat. 30° 41’ 007 N, 7.85a.m.:........ 75 | 674] 65 | 5641 45 | 44
long. 710 81 877 W
8|...d0.....c... 007 L::,tioast;o 42’ N., long. | 8.40 am.[........ 75 | 673 65 | 56y 45 | 44
3
Bi....do ...o...... 008] Lat. 390 43'N long. | 10.05a. m......... 74 [ 08 63|51 |44 43}1
71032 W, l
8|...do.......... 900 Lat. 30° 4y 13" N., N.45am.|........ 73 108 |63;561|45] 43
long. 710 30/ W.
8(....do..c.......[1025 Lr},tl.oﬁé’; 43’N long. LOSpmafeaee.... 71 {08} 68 | 69} 54} 48
6[....do. .:..... (1026 Lat. 38° 50’ 30" N., 2.40p.ma.|........ 069 |69 (68 |08(6681(48
long. 710 23' W,
8l....d0 . eee oL, 1027] Lat. 40° 00’ 00” N., | 7.828.m |........ 616566 (50|47 44
long. 660 10 W, .
l !
14 i....do .......... 1028| Lat. 39¢ 67 N., long. | 8.88am.|........ | 66} 601 06| 61 | 48 | 4b
600 17" W. !
4 ... ... 1020] Lat, 300 57 06" N., | 12.00 m.|........ 72| 08| 06 03| 48] 48
600 18' W.
4 |....do.......... 1030/ Lat. 300 58’ 30" N., L30p.m......... 65|66 |66 ;65|48 | 45
600 15 ' W.
4| ..do.......... 1031} Lat. 390 57 007 N., | 2.45pm.l........ 84 ) 05 ) 03}| 58 | 47 | 45
long. 69° 19 W.
14 {....do ..........[1082| Lat. 39° 56’ 00" N., 3.42p.m.|........[ 05| 65 034 58 | 47 | 45
long. 690 22/ W,
14 | N. Z.46405, sur- 11033| Lat. 39© 56’ 00 N., | 4.65p.m.]........ 66 (6363|567 |4747]
face: N. Z. long. 69° 24 W,
46402, deep.
14 [....do..........[1084] Lat. 30> 36 00" N., 5.65p.m.{..... .. 081062160) 674747
long, 69° 26/ W,
14 (....dO.curnnnnn. 1035{ Lat. 30° 57 00" N., 6.43am.|........ 65(62( 00\ GT |47 |47
long. 69° 28’ W,
Mfeodooeeoe ... 1036) Lat. 39° 58 00 N., | 7.45p.m.{........ 62 | 613} .o feeefnnfeone
long. 69° 30" W, . .
15]....do......... 1037| Gay Head, NE. 3 N.4| 7.20am.|..cooo i o Lo
wiles. . L '
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Qomemission steamer Fish Hawk, scason of 1881—Continned.
and water. E’ | Specific gravity.
T g T
o @ = o
<& | Charncter of . Dredge or I B et
E S g a2 bottom. Wind. Drift. u'n‘»;vl. og| BB %S
52|2le . o 2sl BEES
&l31a|2 4 g8 ¢ 353
€S98| = B | | 26| Eds
3 8lg 8 2 o |@ a sxo
b [S & a = l‘:—* : w [&]
7|
°tolo|o Miles. Miles P
Spee]eo B0 | 26 (B el SW.3.......] SW.ag...... Trawl ....|Surfncej 09 |1 02340/1. 02468
' ) fms..l 06 :1. 02360/1. 02441
10 fma . 65 '1. 07380 1. 02449
N - .40 [ 2818 eniennnna.. SW.3....... S.aw.l...|...do...... Surfu(e 67 1. 02340(1. 02438
Hfms .. 66 11.02350|1. 02434
. 10 fina . '04 1.02470(1. 02424
° - .49 2818 ol SW.3....... X RD...... .\urmcc 67 |1 02340|1, 02438
5 fine ..} GG (1, 023501, 02484
! 10 fms .| 64 1. 02370.1.02424
------ <o408 80 | 8 oo | SWL. L S.h oo do ... Surface| 67311, 02370/1. 02476
' ( 5 fims ..l G7411. 02380 1. 02480
L : 10 fine | 644[1 0242011, 02481
Trtieee]l. 408 30 B L.l SW.3....... S.3....... Trawl ....[Surfaco| 6741 02370(1. 02476
i l | 5 fins .. | G74(1. 02380|1. 02488
' | i 10 fms .| 6441, 02420(1. 02481
...... ---47 |34 . G.m.and s W.SW.3...i SAW.3....1...do ......|Surtace| 66 {1. 02400(1. 02484
I i 5{ms .. 65 |1.02420(1. 02489
; | | 10 fms .| 65 |1 0%420(1. 02488
el 478 34 Gnam 8. ..., | W.SW.3...i 8.3 W.}....| Truwl ....|Surfrce| 66 (1. 02400(1. 02484
! 5fms . | 85 |1 02420'1. 02485
‘ 10 fms .| 63 |1. 02420:1. 02461
----- @B 130 ) M. eeeiiieeeee [ Sy e Tenwld e,
40 30 | M ............ W.SW.4 ... 8§ .ccoee. . o | S IS I
8. ..., 1404308 | Bro.m....o...| NNW.B ... W.NW.2..0.. do...... Surfrce| 08 |1 02450(1. 02543
; 5fms .. 07! 1. 02440(1. 02646
g 10 fins .| 074]1. 02440]1. 02546
484485 .. 403358 | YL m.s....... N.NW.3 ... W.NW.4...[ do..co..|ii] B I PO
! i
814036 Vime....... N.NW.3 ... NW.p...... Rakedrge|........ SR U AU
48 1. a1gfo {335 Yims....... N.NE.3....|Nby W.y..| Trawl ....|........ SN PR ISR
140! 40 302 | YlLm.s ....... ENE4....|N1}...ccoolf.. do...... Surface| 68 [1.02450(1, 02563
5fma ..( 68 |1, 02430]1. 02543
48 ! 10 fms .| 59 j1. 02500{1. 02488
++-!42 |40 266 | Gn.10.8....... E.NE.4....] NNNW.3 ...| Rakedr'gelSurface| 08 |1.02440(1, 02053
6 fina . .| 67 [1.02450|1. 02348
5 | 10 fms .| 59 |1.02460|1. 02448
. *i-- 146 216 | Gh.m......... NE.by E.4 .| N2 E.1....[| Trawl -|Surface| 683(1.02480|1. 02601
5 5tms..| 08 [1.02440|1. 02553
teepe- 473182 | Gnom.8.......| E.NE.5.... NbyE.1}..[.. do ...... Surfuco| 68 (1. 02460,1. 02513
48 5tme ..} 674[L. 02400'1, 02566
el 484 93 [ 8 L..e...... ENLE.3..../N.§......... odo...... Surface| 65 {1. 02480 L. 02649
5 fros . .| G53|1. 02600 1. 02576
49346 10fms | 64 |1.02520 1. 02574
Sl 1410 | MLl NE.8....... N.NE.§....[...do...... Surfuace| 60 |1. 02400 1. 02574
5fms ..| 603(1. 02480 1. 02581
<s4l48 10 fme | 05|1. 02480 1. 02650
---40 458 | Yl.m.a.......| E.NE. 4 .... NE.by N.1.|.,.do ......|Snrface! 66 |1.0240 |1. 02574
| 5fms.. oeu 02490 1. 02651
19 4g Ly ! 10{ins .wal 02480 1. 02556
-+ 41 837 | Ylms....... E.NE.4 ....| N.by W.13 .| Rake di'ge Surface| 66 '1, 02400 1. 02(..4
| ;’)flrlld. 6641, 03490|l 0% :
46 i 0fine ., 634 1. 0248 |1, 02650
terie--46 1256 | Ylm.s....... { N.NE.4 ... NW.by N.1§ Trawl ....!Surface] 65 |1,0:4701. 02539
! 150ms .| 633]1.024801. 0202’
46 .. 40 2 !lOfmu 63 ,1. 02480 1. 0252
-e-40 08 | Ylm.a....... NE4....... Nw.3...... oo ... Surtace. 65 |l 02470 3. 0 30
| 1 6 fms L0 63),1,02480 1. 02022
. 1 10 (ms .. 63 11, 02480 1. 02621
183 1 Gue..o.oL. L. NE.3....... N.Nw.2 do ... P S .
| | o
40| . H .
o -[40kde 1S L NE.3....... N.NW.3 o Frveeele
ed? 2008 L NE.3....... Nefeeeronnn. ‘.do...... BT, ‘
PL(8418 ... ... |NE4.. .. N.NW.13 .| Rakodrge ..ooee oo feenes ] ivnneee
i o SN U - S A |
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Dredging and trawling record of the United States Fish

é Temperature of air
e 4 ]
kot S . | & 8
Date. Thex::gmeter £l Locality. Hour. Tide. L é B|E|8
’ &5 [§|e 81313
5 i { 5] ‘g g E E E
1831, f : ) o o o o [+]
Saept. 21 | N. Z.46405, sur- (1038 Lat. 30° 58 00 N,! 655 DeMjecno.... 67 |67 |68 |68 )40 |....
faco; N, 2Z. | loug. 700 06' W, :
46402, dcep. | !
21 |....do:......... 1039 Lat. 39° 59 00" N, ! ¢, 3am |........ 664 67 | 68 |. . .
long. 700 06' W,
ce]...do...o.o.. . 1040 Lat. 40° 00’ 00" N., 10.43a.m.|........ 6468 |....|....[....]
long. 70° 06’ 00" W,
22 ft...do.......... 1041) West Chop light, E. § 12,35 pm.|........ 6341 65 | 66 |....| .. }....
N., 1§ miles.
22 |..doolll (1042 West Chop light, E. § - 1.17 p.m.|...
| | N., 13 miles. :
Oct, 10 {ieedo.......... :1043] Lat. 380 39 00 N., 717 a.m. 62
i I' long. 73° 11’ 00" W,
N I '
101....d0.......... 11044 Lat. 38° 377 007 N., 815a.m ! ....... 685 66 |00 )65|62]33
{1 long. 73° 12 00 W, i
10 (....do......... 1045; Lat, 38° 3% 00~ N. D ostumt.. . 67 | 66 - 66 | 65 | 633 53
| long 73013 007 W.' | 1 i )
10 | N. Z. 47996, sur- 1046, Lat. 3% 33 00 N., 11.14 Aam. ..., 68 66 65|65!611353
fooos N. Z.|1 long. 73018 00" W' i ’ ‘
46402, deep. l . :
10 ... do.......... 1047: Lat. 38° 31’ 00” X, . 1215p.m.g........ 68| 66,6565 61, 50
| _ long. 730 21/ 00 W, | |
10 |....do.......... 1048' Lat. 38° 20/ 00 N, . L5 pm......... 71|66, 6665|5549
long. 73° 21’ 00 W : | |
10{....d0.......... 1049. Lat. 385 28 00" N.. ' 3.30 poam.i... .. ... 68 |68 ; 66 |65 ! o5 | 49
long. 73° 22 00~ W, | ! | I !
Record of speed of soundings of United States Fish Commission
[Lead, 18
E Going down.
I T T
: |85, 1% %% |88 Bz 5535 s,
dad 88 2s cs £5 S22 1 &8 es 85 =8 Se
E |£88 2= |25 z3 g T e% | o2 £ 88 BS
§ |&7° 8% ;83 |83 |88 .38 g% !z8 38 |3 I
FEE S I B I, —_ T i N A '
m. 8 om. 8 X i
300 | 30 Lo
0 ......... i
2 00 300 ceee i 226
200 2156 24 05 396
110 0 50 12 10 I 724
0 50 0 50 050 82 704 | 651
105 103 102 35 845 | 346
120 116 115 20 410 ! 32:.’-
120 115 115 20 410 | 322
115 118 065 |[........L. 343 | 289
116 120 130 405 | 256
2 05 066 (... ...|........|. 3 00 176
105 130 115 5 26 396
100 105 085 |........ 2 40 240
120 | 045 (... ..|....0000 205 140
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Commission steamer Fish Hawk, season of 1881—Continued.

and water. g Speoific gravity.
— o
| g ,
AR b P © S’U
8|8 & | Character of Dredge or 4 1.2, =
g a3 A bottom. Wind. Drift. tragl. sl u= E,g
ﬁzgﬁg . 4 [aE| 5% |5%8
SlEslE|E = 2F e |EEs
©
3 S| & R A B lw |3
°lefolo Miles. Miles.
...‘47 146 | 8.sh .......... NNE4 ... Nby Bt Trawle.ce)eeemenci)eeecfooannooonans
*ofsee... 50 136 N.byE.2...|...do...... SN SN IS IO
. 86 | 03 A Noby E2...| Bx. dredgelseeeen. oo ]ioeeritloeen.
o5 | oo | W.sW....| Trawl ... feeeuenn. SO
e85 | 8 4 Wby Mg, I FRUTO IO
* 49 1130 | NW.byN.13,...do ...... Surface| 65 |1.0256 |1. 02628
i : 5fms .. 6431 0254 [1.02601
52 ( 10#ms .| 64 10252 |1.02574
ss-1-..42 224 | Gray mud..... NW.3...... W.NW.}...l...do...... Surface| 65 [1. 0262 °1, 02589
| : 5fins..| 05 |1.0252 1. 02580
--i81 -..|40 312 | Gray mud..... N.NW.8...] W.iN.2....|...80 ...... USRI FOOON PUSSDITE IR
82 .| .51 104 | Sand.......... Nodoooroooo| W.NW.E. .. do e Surfaoe| 65 |1. 0252 |1. 02589
5fms..| 65| 0254 1102609
51 10 fma .| 84 1.0
“oo]--.}49 1156 | Sand.......... Nodooooooe | NWAg e @0 oo reens
816t 145 40 leas | Mod.......... Nodoeroenn. W2 T Surface| 05 |1. 0250 |1. 02560
5fme..| 653 1. 0248 (1. 02350
81 [5y Ly 10ma .| 85 (1. 0248 |1. 02540
45 I4o 435 | Mud.......... Nodeoireenn- N.NW.2...[c..do ceceesfonnnannn. PO RN B
]

Steamer Figh Hawk, Liout. Z. L. Tanner, U. 8. N., commanding.

Poungy )
Coming up.

81 ]

> o

@ . N N =] . &

SE| %3 8g %209z 8;)8: | % | 88| 4,

s | 25|83 |s83|s83|285) 85 | 85 | 3L | 3%

& a 3 b1 3 B ] " @ h-ha

5% |88 |82 |35 |33 |8E | 83 | 88 | g5 | &

. m. ¢ m. 8. m. 8. m. 8. m. 8. m. 8.

4 00 8 0n

500 500
160 5 00

2 40 320 200 0 30
140 1 40 120 10 05
127 128 125 9 53 7 46
150 125 120 4 85 8 65
200 140 105 5 05 2 60
200 140 106 505 2 50
126 155 205 525 8 40
130 140 146 4 55 500
......... 045 115 200 500
140 120 145 6 35 425
025 150 1565 410 145
.......... 028 182 200 225

8. Mis. 110——g
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Record of speed of trawling United States Fish Commission

Going down,
g 3
5} . s - 5 . . . . ]

. . A 3 = ] ] o ] o ©
§ 2|8 BB |8 |8 8|88 Bl o3
2l | 31218 |3 |5|48 (5] 32 4 | 2
g "é ] & i L] & & ] & 8 z 3

S (=3 13
s s | § |88 |8 |8 |8 5|8 |8)|3)8
£ € 8 f 3 S 3 S S S 3 B g
. > ] D
& & | & | &§ | 8|8 |8|g8|g|g8|&|& |«
m. s

949 3 00 100 200

950 2 30 71 200
951 300 3 00 5 00 4 30 283 225 420

0952 215 225 205 230 1105 306 €00

053 3 50 8 40 310 245 235 724 885

92: 2 32 2 52 211 155 150 651 809

/5% T PO PR (S SRR PO 368 615

995 3 06 235 210 216 205 858 615

996 4 00 4 00 4 00 3 35 325 346 625

297 315 3 05 245 2 40 3 30 835 700

908 245 300 2 30 3 45 4 00 302 610

999 8 05 325 445| 245 4 40 266 550
102§ 2 50 3 00 3 00 5 925 216 500
1026 3 30 245 315 {11 . 182 400
1028 3 40 R 50 315 2 4 410 04
3029 3 50 8 55 2 385 8 1 458 750
1030 3 26 325 3 40 6 bl 337 530
108! 8 45 145 210 2 4 255 520
1032 6 30 415 32 208 402

....................... 183 40:
1468 300

120 340

94 800

148 325

. 136 295

1040 {ooe. cofieennn.. 93 340
1043 4 00 3 50 130 360
1044 4 05 410 224 400
1045 3 65 410 812 660
1046 310 6 00 104 230
1047 3 10 5 40 156 355
1048 320 4 45 435 700
1049 610 315 435 877
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[29]

sleamer Fish Hawk, Lieut. Z. L. Tanner, U. 8. N., commanding.

g8.
eavy load.
ge.
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Synopsis of the steam log for the year ending December 31, 1881.

Stroke of piston, in feet ........... D T LT TN
Number oF condensing oylinders .... . e ecceetecnaiiiaean.,
Diameter of condensing cylinders, in inches........... ... ........
Mean point of steam cut-off from commencement of stroke of piston,

ininches ................... o ...l..... et tcceeecenneeean 6.75
Mean number of holes of the throttle valve, open..._....._........ 3.39
Mean vacuum in condenser, in inches of mercury ....._._.......... 24. 02
Mean steam pressure in boilers while engines were in operation .... 26
Meun temperature of engineroom ........._......_.

Mean temperatureon deck...... ... ... .. . T
Mean temperature of injection water ..... ... .. ...
Mean temperature of discharge water .....__...
Mean temperature of feed water .... ... ... ... X
Total time fires were lighted, in hours and minutes.... ............ 4,685 25
Total time fires were lighted for hatchings, in hours and minutes. . 1,433 00
Total time engines were in operation in hours and minutes ........ 778 50
Total time engines were in operation for dredging, in hours and min-
L R L LT LT T T 121 09
Total number of revolutions of starboard engine ...... 3,126,099
Total vumber of revolutions of port engine. ... ................ 3,272,441
Mean number of revolutious per minute en route . ... ... ..... 8l.7
Mean piston speed, in feet per minute ......... et et oeaaaaaan 337.65
Total number of knotsrun ... ... ... e eteeeeceana 5,029.5
Mean namber of koots per hour. ......._.... ... ... Tt 6. 46
Mean number of knots per hour en route. ... ... .....oooosonnnn. . 8.4
Total weight of coal consnmed for engineer department............ 4731438
Total weight of coal consumed while engines were in operation.... 23730
Total amount of coal consumed for galley . ..._........ eermmmeeaaan 24440,
Total weight of refuse.......ocvuu cnun.... reteacneneneaena.anan 834318
Mecan number of pounds of coal consumed per hour while engines
were in operation ... .. .. . . . . ... .0 692
Total number of gallons of oil consumed .. .. ....oooeeoonone .. 364.75
Total number pounds of tallow cousumed........... ..o . . .. 138
Total unmber of pounds of wiping stuft consumed . ................ 199
Mean dranght forward, in fect and inches .............. ... 7" 7 feet 3§ inches.
Mean draught aft, in feet and inches............__...... 7777 .. 7 feet 7 inches.
Number of serews ... .l. . L. .. Il 2
Kind ofserews ... ... .. ... ... ... true.
Mean pitch of screws, in feet and inches .. ....... ... """ 12 feet 3 inches.
Diameter of screws, in feet and inches......oveeeoeee oo, 6 feet 8 inches.
Length of screws, in inches, parallel to axis....._..__....... . .. . 20 inches.
Number of blades .........o ... i 4
Maximum indicated horsepower.. .......... .. ... ... ... 000 999 99
Mean indicated horse power..........oo ool ... oo 172.85
Mean pumber of pounds of coal per horse power........_.... .. .. 3.9
Maximum number of pounds of coal per square foot of grate.......- 15
-Mean number of pounds of coal per square foot of grate ........._. 12.7

Maximum speed attained, under steam nlone, in knots per hour.... 10,33
Number of hours maintained ................ ... . .. 00 5

8lip of screws at maximnm speed, in percent................ ... .. 9.
State of tide and sen. ... ...l favorable and smooth.
Moan slip of scrows, in perecent....ocoovvieeenann 14.9

Tabdle of distances made under steam by the United States Fish Commission Steamer Fish
Hawk, for the year 1831,

Date. ‘Where bound. Distance.
1881. Miles.
Fob. g(_; FromDN rfolk to Washington 109
...... 0... Ceeereeieien

28 [...... Do..
200
Mar.

200




[31]

WORK OF THE STEAMER FISH-HAWEK.

Table of distances made under steam, §-0.—Continued.

85

Date, Where bound. Distance.
893
From Havre de Grace to Northeast River.......... seerseasasenterssesensscasons 9
Jun, 1 | From Northeast River to Havre de Graoce.. . 13
¢ 5 | From Havre do Grace to Baltimore ....... ceesseesaseens . vans 42
7 | From Baltimore to Washington.... 108 .
8 ... Doveecreraneens eeveeas [ PR 68
176
167
Jaly 148
25 | DEGAING £HP - revmmnermrenmrmnceermonsmermesmrmaesonssonmnnsnasscnnnaessnns 36
161...... fol P . . 138
.. D s P 56
% ...... DO e e eiiieeiesiacesenaiernne e 32
0 From Wood's Holl to N& ciesscasreeareserecianten 14
Ay 8 om New Bedford to Wood's Holl «.c.ceeieaccnecannnicannns 14
& Dredging trip. covvessceceenesceons . 52
4 DO neinenieaneammeeamnmeee e riceaeacraanaaaenaan 124
Do.eeeanennns 75
R T G 62
RS . Y ORI AR 118
DO iniier craecasaeceraceetatatismterenocotaaneacanan 50
0 Y 27
LR § T S . 88
R 2 103
198 2 PR, 83
T P P 28
e 22
DO eeiteircciicatiaticeeriantiassssatenarsansnnsionn 112
Bept, From Wood's Holl to New Bedford ......ec.eeevereuennenns it
rom New Bedford to Wood's Holl . .cveennreieneneaeiannes 14
m wharf at Wood's Holl to nnohorage. ............... t
1 anchorage to wharf at Wood's Holl .......
ﬂng L2 3 ¢ 98
0. ieannnns 119
Do... 87
.Do. a7
~Do.eeiieannn. m
Doh 78i
Anchorage to whar
22)2 l'edsing u'ip‘z 67
>R i 0... 141
80 |“3oce Do............. 14
Oct, *; | From Wood's Holi to 14
H %rom New Bedford to Wood's Holl 14
6 | yrom Wood's Holl to New Bedford 14
7 me New Bedford to Bristol, R. 1. 52
8 Tom Bristo], R.I., to New Haven 93
9 | tfom New Haven to New York.. 42
10 om New York to Washington, 96
1u m Now York to Washington (dred trip) . 100
12 mnlgew York to Washington . ig
3 e Do. L
18 hom ?ashington oY,
. 162
2;‘1’ .?:Omnforkwwn 0 Washington.
2 | From N s
25 AVV-yard, Washington, to Sixth street 008l Wharf ccccvcieaiancnnennas 2
From Bixth atrect conl wharf to Navy-yard, Washington ceeeeeceseaessossennes 2
Total diStAn0e [N «aveumsnreerncssasnsscsssarennnsnrentannenssoassenssenses 5, 0283




