L—REPORT ON THE WORK OF THE UNITED STATES FISIt COM-
MISSION STEAMER ALBATROSS FOR TIHE YEAR ENDING
DECEMBLR 31, 1884.

By Lizur.-Coammanpen Z, L. Taxyer, U, S, N., COMMANDING,

The Albatross was on Skinner & Son’s Marine Railway, Baltimore,
Md,, at the close of my last report ending December 31, 1883, for the
Purpose of cleaning and painting her bottom.

fl'ho weather on January 1, 1884, was unfavorable for our work, being
rainy and misty, followed on the 2d by severe cold, which not ouly in-
terfered with putting on the paint, but delayed its drying on the frosty
surface ot the jiron. We succeeded, however, in getting on two coats,
the first of red lead, followed by one of white zine; and lowered her frow
the railway into the water on the evening of the 5th, although the last
coat of paint was not thoroughly dry. "The ice was forming rapidly in
the bay and harbor, and we feared it would cause us serious delay it we
Yewained longer on the dock. As it was, we found it between two and
three inches thick when we left the lLarbor the following morning, amdl
Were obliged to force our way through it, seraping the fresh paint from
the vessel’s sides and bottom several feot below the water-line.

. Arriving at Hampton Roads at 12.20 a. . on the 7th, we anchored
till daylight, then steamed up to the navy-yard, Norfolk, Va., and
IuOO‘I'e(l to the coal wharf at 8.40 a, m. We went to Norfolk to escape
the 1ce, to fill up with coal, and to meet the naturalists, who joined us at
that port. The coal was on board on the evening of the 9th, and the
vessel ready for sea. .

Our destination was the West Indies, where, under the direction of
]t::(’si‘:gfiﬁ of Navigation, N avy 1?e1)=1.1~tn\ent, we were to bo empl?b‘f’fl‘

g, decep-sca sounding, &e. The Hydrographer and the Chief
of the Bureau of Navigation considered it desirable to have the Carib-
Dean Sea sounded, its currents and temperatures observed, besides
other investigations in that region which could be mado only by &
Steamer completely fitted for the work. The Navy had no available
"033_01 at the time, and knowing that the Albatross was cmivently
Qualified to perform the rather difficalt task, the Chief of the Bureau rc-
quested her services for the winter.
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- The following correspondence will explain the arrangements finully
made with the Bureau of Navigation, and also the instruections under
which we were about to sail:

BUREAU OF NAVIGATION, NAVY DEPARTMENT,
. Washington, D. C., November 27, 1883,
Sir: Referring to our conversation of a few days ago, I have the
houor to ask whether it will be practicable to obtain the use of the U.
8. F. C. steamer Albatross this winter, for the purpose of making surveys
and examinations in the Caribbean Sea under the direction of this
Bureau.

Very respectfully, 5 G. WALKER
. . v ,

. Chicf of Burcau.
Prof. SPENCER T. BAIRD,
Secretary Smithsonian Institution, Washington, D. C.

U. 8. CoMMISSION 01* FIsO AND FISHERIBS,
Washington, D. C., December 1, 1883.

Sik : In reply to your letter of November 27, I beg to say that it will
give me much pleasure to authorizo the use of the steamer Albatross
for the performance of the service desired by the Navy Department—
namely, of prosecuting soundings and surveys in the Caribbean Sea.

The steamer is now being placed in a thorough state of efliciency and
equipment at the expense of the U. 8. Ifish Commission, and in the
event of her entering on your work it is to Lo understood that all
expenses of maintenance and repairs are to be borne by the Navy De-
partmont during hor term of service; and that the vessel is to be re-
turned to the Commission at the navy-yard in Washington or in New
York by the 1st of May next, with clecan Dottom and in an equally per-
fect condition, and ready for service.

Captain Tanner will be duly instructed to carry out any plan of oper-
ations you may designate as being desired by the Department.

I bave the honor to be, very respectiully, your obedient servant,

S. I, BAIRD,
Commissioner.
Commodore J. G. WALKER,
Chicf of Bureau of Navigation, Navy Department.

BUREAU or NAVIGATION, NAVY DEPARTMENT,
Washington, D. ., December 14, 1883.

SIR : I have the honor to acknowledge with thanks the receipt of
your letter of the 1lst.instant, authorizing the use of the Ifish Cominis-
sion steamer Albatross in the prosccation of surveys in the Caribbean
Sea, under the direction of the Burcau of Navigation, provided that
all the expenses of maintenance and repaivs are to be borne by the
Navy Departwent during the term of her service, and tho vessel to be
returned to the I'ish Commission at Washington or New York by May
1st next, with clean bottom and in a condition as good as that in which
she was received. .

In reply 1 have the honor to state that all expenses of maintenance
and repaiv of the vessel during the term she is under {he direction of
the Bureau of Navigation will be borne by the Bureau, sud the vessel
will be returned to the Ifish Commission, either at New York or Wash-
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Ington, by the 1st of May next, with clean bottom and in as good con-
dition as she shall Le when received, accidents and the wear and tear
of time and legitimate service excepted.
Very respeetfully,
J. G. WALKER,
Chicf of Bureau.
Prof. S. T". Bamrp, : ad

Commissioner.

BurrAU or NAVIGATION, NAVY DEPARTMENT,
Washington, December 21, 1883.

Sir: In reply to your letter of the 15th instant, requesting a formal
ttement of the character of the service desived from Lieutenant-Com-
"}:lpdcr Tanner in the Albatross, I beg leave to inclose the instructions
t“ihmh have been prepared in this Bureau for his guidanee during the
“me that he shall be ewmployed in obtaining the information desired by
1¢ Navy Department.
cxl-\s' 1t is understood that Licutenant-Commander Tanner is to do
U‘;tf‘b“l work for the U. 8. Fish Commission during his cruise in the
\voﬂ b?an Sea, it is expected that in case he should be delayed by that
f 2,‘%-110 support of the steamer during such delay will be borne by
10 Fish Commission.
Very respectiully,

St

J. G. WALKER,

Chief of Bureau.
Prof. SpENcER T BAIRD, a4

Commissioner, U. 8. Fish Commission, Washington, D. O,

BUREAU or NAVIGATION, NAVY DEPARTMENT,
Washington, December 20, 1883.
on will be gnided by the following instructions during the
Yyou are employed in making the examinations desired by this

Siz: Y
time that
3urean.

S()}]‘t‘;“.f‘ line of traverses from the island of St. Thomas, along the
fho '1:)81(]0 of the island of Porto Rico, from the vicinity of the shore to
Vor s fathom curve. As the south part of the-coast of this island is
: {3 imperfectly known, the traverses should extend to Aguila Point.
@ o line of decp-sea soundings from the west ond of Santa Cruz to
t ,3:’“” 'SOllth of the east end of Porto Rico, in order to ascertain if
Sf"l‘t:: j%mds are connected, as the temperatures found by tho United
to‘inii\icw(t)g“ and Geodetic Survey steamer Blake in 1879, would seemn
qul‘]"l())ll;l Aguila Point run a line of deep-sea soundings across the
taken '0;11‘1 Sea to the island of Blanquilla. The soundings are to be
not 101‘ such distances as the contour of the bottom may suggest, but
Tro ’C more than twenty-five miles apart. .
ellfveT the island of Blanquilla run traverses from the 100-fathom
localj to the shore, as far as Curacao, making an examination of the
Y Ities on which the sea is reported to *break.”
1?:'0(,#16&9§° You can probably obtain coal. ]
and uragao run a line of deep-sea soundings to the lsland- of Beata,
islang n t.fg'averses to the 100-fathom curve along the south side of t}le
SOll‘th (:;' Asgtgsgzg}mgo’ sounding carefully over the reported dangers
an](il'((l)m Santiago de Cuba to Kingston, Jamaica, stop off Morant Point
evelop the reported shoal off the point, marked 8 fathoms.
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From Kingston run a line to Santa Marta, New Granada, taking in
the doubtiul shoal on the way.

Make an examination of the mouth of the Magdalena River, for
which special instructions are sent you.

Irom Savanilla run traverses along the coast to Aspinwall.

From thence proceed to Cape San Antonio, west end of Cubaj tako
deep-sea soundings off Cape San Antonio, in order to determine defi-
nitely that the reported dangers do not exist, and determine the exact
longitude of the light-house on Cape San Antonio, if possible.

Deep-sea soundings will be valuable whenever they are not already
on the charts furnished you.

It is of great importance that the depths, temperatures, and currents
of the main Caribbean should be investigated, and the suggestions for
the lines of deep-sea soundings are for that purpose.

The necessary expenditures for coal and otlier supplies required while
engaged in the duty strictly under this Bureau will be charged to the
appropriation, ¢ Special Occan Surveys,” Navigation, 1883-'84. As
this appropriation is limited in amount, it is expected that you will use
great care in economizing coal and other supplies.

It is understood that this Bureau is not to be charged with the ex-
penses of the ship while you are engaged in work not under its cog-
nizance.

Very respectfully,
J. G. WALKER,
Chief of Burcaw.

Licut.-Commander Z. L. TANNER, U, S. N.,

Commanding U. 8. Ifish Commission Steamer Albatross.

BUREAU OF NAVIGATION, NAVY DEPARTMENT,
Washington, December 26, 1883.
SI1R : During the time you are engaged in surveying work in the
Caribbean Sea, it is expected that you will inake an examination of the
entrance to the Magdalena River and of its channels as far as Barran-
quilla, United States of Colombia.
The inclosed copies of letters from the Secretary of State and the
United States consul at Barranquilla show the necessity of the work.

Very respectfully,
J. G. WALKER,
Chief of Burean.
Lieut.-Commander Z. L. TANNER, U. S. N,,
Commanding U. S. Fish Commission Steamer Albatross,
Washington, D. C.

U. 5. CoMMIsS1ION OF I'1s1t AND FISHERIES,
Washington, I). C., December 27, 1883.

Sir: I have forwarded to you the communieations from the Navy De-
partment, embodying the information which it desires to obtain, and on
account of -which it has been determined to send the Albatross to sea
for a winter’s cruise.

You will use your best endeavors to “solve as many of the problems
presented by the Departmment as practicable, within the limit of time
allotted to your cruise.

You are instrueted to return to Washington as early in May as pos-
sible, 80 as to be able to make a cruise in northern waters by the begin-
ning of June. This, of course, is subject to such contingencies a® may
devélop themselves hereafter. |
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In returnivg by way of Cape San Antonio it will be well to make a
run into the Gulf of Mexico and spend a short time in making sound-
ings and dredgings therein, for the purpose of obtaining -‘),‘gc.neral idea
of the natural history and tbe fisheries of the Gultf, preliminary to a
more lengthened visit to be made hereafter. . .

In counection with the work of soundings you will take occasional
hauls of the dredge and trawl, and preserve carefully such numbers of
specimens as the naturalists may recommend. N

In addition to the purely physical work asked for by the Navy De-
partment, or constituting a part of the general plan of research of the
Steamer, you are instructed to do what is in your power towards obtain-
ng a knowledge of the natural history of the shores and waters visited;
giving such facilities to those connected with this department as may
be in accordance with the best interests of the expedition. .

It is considered particularly important to secure a fair representation
of the shore fauna of the Caribbean Sea and its surroundings, as thero
s much to be learned in regard to areal distribution of the various
species of animals and plants.

here practicable, a small boat-dredge should be used.from the
launceh, as likely to turnish many shallow-water species of interest to
8cience, .

An important branch of rescarch consists in the investigation of the
Parasites of the larger fish, such as sharks, swordfish, &ec. These
should, as far as possible, be secured and carefully overhauled for this
object. The jaws and teeth of the larger sharks should also be pre-
served after having been properly identified.

In the department of marine birds, there is alarge field for rescarch,
there being many species of gulls, petrels, herons, cormorants, gannets,
&e., of which but little is known.

Reptiles, freshwater fishes, and the various species of mammals should
also be secured. .

Attention is invited to the study of the cetaceans; aud, if 1}1110&1(32[1)1@,

rawings and photographs should be taken and the crama properly
preserved. L

Wheflever an opportunity presents itself of obtaining abori ginal

relics, in the way of articles of stone, pottery, &c., eare should be taken
0 secure them.  Lllustrations of the handiwork.of the modern tribes of
the coast, especially sueh as relate to their methods of hunting and fish-
ng, should also be gathered.

*0s88il remains of any kind, minerals, specimens of rock, &e., are very
desirable.

I would advise that whenever a convenient opportunity occurs, the
ied specimens, such as skins of Lirds and mammals, jaws of fish, Ke.,
¢ transmitted to Washington, so as to relieve the store-.rooms‘ot the
Steamer. Such objects should be addressed to the ¢ Smithsonian In-
Stitution, Washington, D. C.,” and, as far as possible, sent by way of New

01-k,. in which ease they should be marked ¢ Care of Collector ot Cus-
toms,:’ Wwho should Le advised of the same. ,

A formal statement of the fact and mode of shipment should always
accompany each sending,

Very respecttully,

dr

SPENCER F. ]3A11'€D.,
Commissioner.
Captain TANNER,

U. 8. Steamer Albatross, Baltimore, Md.
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The following officers were attached to the ship and made the cruise
in the West Indies:

Z. L. Tanner, lieutenaunt-commander, U. 8. N., commanding.

Seaton Schroeder, lieutenant, U. 8. N., executive officer and navigator.

S. H. May, lieutenant, U. S. N,

A. C. Baker, lieutenant, U. S. N.

C. J. Boush, ensign, U. 8. N.

R. H. Miner, ensign (junior grade), U. S. N.

L. M. Garrett, ensign (junior grade), U. S. N.

A. A. Ackerman, ensign (junior grade), U. S. N.

C. G. Herndon, passed assistant surgeon, U. S. N.

C. D. Mansfield, paymaster, U. S. N.

George W. Baxrd passed assistant engineer, U. 8. N,, in charge of
machinery.

Petty officers.—S. M. McAvoy, John Hawkins, John Bergesen, Walter
Blundell, machinists ; Charles Wright, master-at-arms; George B. Till,
equipmehnt yeoman; N. B. Miller, apethecary; George A. Miller, pay-
master’s yeoman ; Frank L. Stailey, engineer’s yeoman.

The crew numbered 59 men.

Mr. James E. Benedict was attached to the vessel as resident natu-
ralist, with the following-named gentlemen as assistauts:

Willard Nye, jr.

Ensign R. H. Miner, U. S. N, in charge of department of fishes.

Ensign L. M. Garrett, U. S. N.

Ensign A. A. Ackerman, U. 8. N,,in charge of department of geology
and mineralogy.

_ Weleft the navy-yard, Norfolk, Va., at 7 a. m., January 10, and pro-

ceeded to sea. The weather was clear and pleasant, with light westerly
breeze in the morning, backing to SSW., and increasing to a strong
wind during the latter part of the day.

Having passed Cape Henry, we laid a course for a reported danger
marked ¢ Orion,” on the eastern verge of the Gulf Stream, off Hatteras.
We entered the stream in latitude 35° 48’ 48/ N., longitude 74° 09/ 0 00"/
W., the temperature of the water rising fromn 540 to 679, ﬁnally reach-
mg 710 F.

The following morning we had strong winds to moderate gale from
SSW., with heavy confused swell, the sea becoming more regular later
in the day. We were on the position of the shoal above-mentioned
about noon, but did not consider it advisable to sound under the cir-
cumstances. A lookout was kept at the mast-head for anything that
might indicate shoal water ; but there was nothing seen, although the
weather was clear and the sea heavy enough to mark a shoal any-
where within the line of vision..

Having passed the above position, a course was laid for another
danger marked “Ashton,” in latitude 33° 50’ 20" N., longitude 71° 42’
00” W., and at 10.25 p. m. on the 11th we sounded in 2,953 fathoms, '
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the bottom being a light chocolate ooze, rich in foraminifera. The
sounding was finished aud we started ahead about midnight for still
another danger marked ¢« Perseveranza.? It was our intention to sound
at meridian on the 12th, but a southerly gale was blowing and the sea
was 80 high that it was not considered advisable. ’

We had heavy rains during the day, and between 10 and 11 p.m.
came a heavy shower with very large drops, a sure indication under the
circumstances, both in the Atlantic and Pacific, of n shift of wind to
t!le westward. The barometer ccases to fall and frequently begins to
Tise during such a shower, preceding the change of wind from a few
m}nutes to an bour or more. At 11.10 p. m. the wind veered to WNW.
with clearing weather, and later o NE. with a long heavy swoll. The
ship had been in the trough of the sea most of tho time since leaving
Hatteras, and, the wind bucking to the southward, fore-and-aft sail only
could be carried. The behavior of the vessel under the adverse cir-
cumstances was admirable, the heaviest lurch being 34° to port and 22°
to starboard.

‘At 9.50 a. m. on the 13th we sonnded in latitude 310 15 99/ N., lon-
gitude 670 39’ 10” W., tho position assigned to the ¢ Perseveraiza ”
shoal. We found 2,787 fathoms, and brought up light chocolate-colored
0o0ze containing but few foraminifera. It is ncedless to say that shoal
water was not the origin of this reported danger. There was a heavy
swell, the spray frequently flying over the stern while we were sounding,
but the vessel was held in position without difliculty and withont un-
usual strain on the engines except occasionally when the propeliers were
thrown out of water. The lashings of the rudder chains were, however,
soon carried away by the force of the sea.

We took the trade-winds during the night in latitude 29° 00’ 00" N,
from SE. to ESE., light to gentle breeze; the long, rolling swell from
the NE. still continned. At S$.41 a. m. on the 14th we sounded in 2,957
fathoms, latitude 280 17/ 07" N., longitade 660 17’ 37" W.

At 11.48 a. m. on tho 15th we sounded in 3,006 fathoms, yellow clay,
latitude 240 35/ 14" N., longitude 65° 13/ 07 W., on the position assigned
to the danger marked ¢ Mourand,1773.” There were already two sound-
ings near the same spot, H. O. No. 21, one 3,560 fathoms and the other
2,850, but the danger still remaining on the chart led us to suppose that
some doubt existed as to the accuracy of these soundings, and to settle
the matter wo concluded to take another, which proved conclusively
that shoal water does not exist in that locality. '

The trades continued light from SE., and the NI&. swell having
left us we had practically a smooth sea. Two soundings were taken
on the morning of the 17th; the first in 3,468 fathows, Jatitude 19°
15/ 007 N., longitude 650 07/ 00 W., and the other in 1,902 fathoms,
latitude 180 59/ 00/ N., longitude 650 07/ 007 W. They wers taken to
d:eﬁne more fully the slnpo-north of St. Thowmas and to 611 blanks 1n &

e of soundings already plotted on 1L 0. No. 40. Tlaving completed
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the last sounding, we laid a course for St. Thomas, arriving at merid-
jan. An officer was sent to call on the United States consul, V. V.,
Smith, esq., who returned to the ship with him. At 3 p. ., accom-
panicd by the consul, I made an official visit to the governor, Oberst
Arendrup, and during the call obtained permission for the scientists to
shoot birds, &c., on the island. ‘The governor expressed a desire to
render us every assistance in his power.

Showers of rain were of frequent occurrence, this being the rainy

season, which, it is said, lasts from about November until April. The

rains and partially cloudy weather temper the atmosphere, and, was
it not for the constant moisture, the climate at this season would be
perfect.

Preparations were made for coaling, and on the 18th we took on board
92 tons of double-screened Cardiftf coal, for which wo paid $7.75 per
ton stowed in the Lunkers.

The scientists were thus far successful and anticipate excellent re-
sults {from their labors here.

Mechanics commenced work in the boilers on the morning of the 19th
and finished on the 23d. On the evening of the 22d, accompanied by five
oflicers, I dined with the governor of St. Thomas, and on the following
day be paid an official visit to the ship, carefully inspecting all her
appointments, including the scientific apparatus. We received many
courtesies from the government and people, and were greatly indebted
to the United States consul for advice and assistance, not only in the
ordinary business of the ship, but in making scientific collections. He
even acted as pilot and guide to alagoon in a remote part of the island,
where many interesting specimens were procured.

We left St. Thomas at 7 a. m., January 24, and at. 8.43 a. m. sounded
in 516 fathoms 12/ SSW. of the light-house. The following lines were
then run and soundings taken every 5: SSW. (mag.) 50’; N. by W. &
W. (inag.) 45/, and SW. § W. (mag.) 25, developing a connecting ridge
between Santa Cruz and Porto Rico having from 578 to 933 fathoms of
water on it, 2,000 fathoms or more being found on cither side. Serial
temperatures were taken both east and west of the ridge.

Irresh winds were encountered after we left the islands, with frequent
squalls of " wind and rain and the short chopping sea peculiar to the
Caribbean, At 10.10 p. m. on the 25th we started on a course SE. } E.
(mag.), sounding cvery 25 The deepest water—2,690 fathoms—was
found the first cast in latitude 170 15/ 30/ N, longitude 65° 26/ 30" W,
the depth decreasing gradually to Aves Island, which we reached at
11.30 2. m. on the 27th. It was our intention to locate the island and
give the naturalist an opportunity to examiue it, but on approaching
within a mile of the lee beach we found the surf much too heavy to
adinit of landing with safety.

The island is small and Jow, not over 10 feet in height, with a,fow low
bushes, and near the center two rough board houses and a tall lagstaft
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on which were hoisted the Venezuclan colors. Several men were Seci
about the buildings, but there were no boats visible, and they did not
seemn’ to expect us to attempt a landing. These men are left here during
the winter to collect guano, which is shipped in the summer months
when the trades are light and the sea smooth. Several huge piles of
the fertilizer were seen near the beach ready for shipment.

The anchorage is on a white sand and coral spit ranning off from the
SW. end of the island, and can beo seen at a distance of two miles from
a ship’s deck, showing white water. The bottom can be scen distinetly
in 15 fathoms 1} miles from land. We found 355 fathoms 1/ west of
the island, and after passing the anchorage laid a course S. by B. § I
(mag.), sounding every 5. At 2.45 p. m. we put the trawl over in GS3
fathoms, latitude 15° 24/ 40 N., longitude 63° 31’ 307 W. At p.
m. the trawl was landed on deck, after a very successful haul, contain-
ing numerous specimens of rare corals, fish, sponges, &c. The boat-
dredge usually attached to the tail of the trawl came up full of the ooze
of the sea-bottom, which proved to be particularly rich in foraminifera,
brincipally globigerina.

After the trawl was up we resumed our course, sounding at intervals
of 25/, getting from 634 to 871 fathoms, until at 9.16 a. m. on the 28th,
after putting the trawl over in 690 fathoms, latitude 13° 32’ 40" N.,
longitude 620 54/ 00/ W., we hove it up und found it had not reached
the bottom. A cast of the lead showed that we had decpened the water
125 fathoms.

Our soundings developed comparatively shoal water south of Aves
Island, but did not determine whether we were traversing the crest of
4 ridge or a plateau. - The sudden increase in depth on our easterly
course demonstrated that we were near the eastern slope, and to deter-
tine its angle we ran 20/ SE. § E. (mag.), sounding every 10, the depth
lucreasing from 815 fathoms at the point of departure to 1,028 fathoms
at 10’ and to 1,686 at 20’. Soundings on the ehart in 1,700 fathoms to
the castward of our position showed that wo bad reached the normal
. depth Letween the islands, so we changed the course to SW. § W.

(mag.), sounding every 10/, intersecting our line from Aves Island 25/
to the southward of the point at which we left it, but the clevation had
terminated. The soundings continued with remarkable regularity fromn
1,634 to 1,642 fathoms for nearly 40’, when we changed tho course to
SE. by 8. (nag.), sounding every 25 until the south end of Granada
bore Ii. 35/ distant. Here the water began to shoal, and soundings were
tixken every 0’ up the slope, then every 10/ to the vicinity of Boca
(Jmnde, the entrance to the Guif of Paria. . 00

At 1.07 p. m., January 29, latitude 110 48' 30" N., longitude 62
_17' 30" W., we sounded in 1,140 fathoms, and put the trawl over, veer-
g to 1,800 fathoms on the dredge-rope. It dragged lightly for hal{ an

our and then suddenly fouled, either by coming in contact \\:1’011 some
obstruction or burying in the mud. The bridles came up with a por-
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tion of the tail lashings, which were the last to part; but the trawl was
lost. ‘

At 6.30 a. m., January 30, we put the dredge over in 73 fathoms,
latitude 11° 07/ 00 N., longitude 62° 14/ 30" W., and landed it on
deck at 7.20, the frame being bent and the netting torn by coming in
countact with coral patches. There were, however, several interesting
specimens brought up.

We entered the Boca Grande at 2 p. m. and took two casts of the
lead at points where negative soundings were shown on the chart, and
at 5 p. m. anchored oft Port of Spain.  An officer was sent to the United
States consul, J. Fowler, esq., immediately after our arrival, and, although
quite late, he visited the ship the same cvening, returning with the
officer who called on him.

We hauled fires during the night to stop several leaks in the boilers.

During the rainy season, from about April to November, the trades
are from east or south of east in Port of Spain, and from NE. during
the dry season, which continues from November to April. The present
season is exceptional, as the trades are still east and the rains continue.

At 11 a. m. on January 31 1 called with the United States consul on
the governor, Sir Sanford Freeling, and during the visit obtained a per-
mit, for Messrs. Benedict and Nye to use firearms in making scientific
collections. The naturalists were at work in various directions, and on
board ship we were busily employed rewinding the wire on one of the
working reels and reeling a supply on the spare reols.

We made inquiries on shore about the caverns inhabited by the gua-
charo birds (Stentornis caripensis) in the vieinity of Mono Island. Sev-
eral people had visited them in the summer time, but thought it would
be impracticable to enter them at this season, as they were exposed to
the full force of the sea, which was always more or less rough in winter.
Tbey all referred us to Mr. Williamn Morrison, postmaster of Mono, as
the person best able to give information or assistance. As it was de-
sirable to procure specimens of this rare bird for the Smithsonian Insti-
tation, weleft the ship at 7.30 the following morning in the steam-cutter,
with the dinghy and skiff in tow, for Mono Island, about eleven miles
from the ancborage. Messrs. Garrett and Ackerman were dropped off
Gaspar Grande, in the skiff, to land and examine that island, Messrs.
3enedict and Nye forming the party with me in the cutter.

We were fortunate in finding Mr. Morrison at ome, and willing not
only to give information, but to act as guide and assist us in every
possible way. He first piloted us to a cave on the west side of Mono
Island, inhabited by fishing-bats, where six of them were shot and
placed in alcobol. We continued our course around the island to the
Mono passage, procured the services of a native with his canoe, and
then went to a cavern on Trinidad Island, about the center of the pas-
sage above-mentioned, This was inhabited by large numbers of the
cave birds of which we were in search,  Sceveral attempts were made
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to enter ; in fact, two or three birds were shot, but it was impossible to
recover them, as a heavy surf broke through the entire length of the
cavern. As they could not be reached inside the cave, Messrs. Bene-
dict and Nye remained to watch the entrance and attempt to shoot
Some as they came out at night, Mr. Morrison offering to furnish theql
With a boat and lodging. They succeeded in shooting a single speci-
men, which they brought on board the following morning. Mr. Xye
was confident that, with their experience of the past night, they could
do better if they had another chauce. :

We were employed during the day swinging ship under steam to ob-
tain compass errors, and towards night we dropped Messrs. Benedict
and Nye, with a party in charge of Lieutenant May, U. 8. N, near the
Cave for a final attack on the birds. The ship, after finishing compass
observatious, anchored in Dehert Bay, Mono Island, for the night.
The party returned from the cavern about 8 p. m. with one ore bird,
Which was shot by Mr. Nye as it flew out. Others were killed, but could
1ot be found in the darkness and the dense thicket.

There is a larger cave on the north side of Huevos, an island near
by, inhabited by these birds, but the approach is impracticable during
the winter months.

At 5.45 a. m., Febrnary 3, we got under way, steamed out of Dehert
Bay into the Gulf of Paria and took threo hauls of the trawl; the first
two were successful, but during the third the trawl fouled on a coral
Patch and was lost, together with 300 fathoms of rope.

After entering the Caribbean we laid a course NW. (mag.), sound-

Ing every 10/ for 45, then N'W. by W. § W, 125/, sounding cvery 25"

This course was taken in order to uscertuin whether spurs run off to~
the northward from Los Testigos or Blanquilla. Having completed
the line, we hauled up to NE. 3 N. (mag.), sounding overy 25, to de-
termine the western slope of the ridge before mentioned, extending to
the southward from Aves Island. S

Our course was nearly head to wind and sea, which reduced the spee.d
and increased our coal expenditure considerably, but wo thought it
advisablo to ascertain tho extent of the elevation referred to. We
reached the summit in 652 fathoms, then kept away to NW. § W. (mag.),
Sounding as before, until we reached 2,000 fathoms, then every 50’ to
latitude 160 3¢/ 20 N., longitude 66° 41/ 00 W. in 2,501 fathomns. V\.'O
‘then ran 'W. 4 8. (mag.) 76/, and at 1.45 a. m., February 7, sounded in
2,458 fathoms, latitude 16° 35¢ 207 N., longitude 680 00/ 30" W. After
the last sounding the course was changed to SSE. 3 E. (mag.), and
Soundings taken every 50°. A sot of serial temperatures and wnt:'r
Sbecimens were taken during the afternoon in latitude 150 027 00 N,
longitude 70 13’ 20 W. Our soundings showed a gradual inercase in
depth as we went to the sonthward, and there is a probability that the
greatest depth will be found in the southern portion of tho Sea. ,

At 4.15 p. m., February 8, latitude 120 54/ 407 N., longitude 66 11
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00/ W., wo sounded in the position assigned to breakers reported in
1870 by IL. D. M. S. Ancona, and found bottom at 2,768 fathoms. At
12.51 a. w. the following day we sounded in latitude 120 10" 30" N.,
longitude 660 11/ 00# W, in the position assigned to @ ¢ vigia,” reported
in 1803, and found Lottom at 2,707 fathoms. An intermediate sounding
between the two reported dangers gave 2,814 fathoms.” The positions
of the above soundings were determined by astronomical observatious
during clear weather. A lookout was kept at the mast-head in daytime
and an extra lookout at night, which, by the way, was bright moon-
light, but there was no sign of shoal water discovered, and, whatever
may be the origin of the breakers reported, they cannot bo attributed
to that cause. A possible solution may be found in the fact that strong
currents prevail in this locality, and tide rips or even overfalls might be
found under certain conditions. '

The bottom has been generally yellow ooze, very rich in foraminifera,
but the deep soundings of the 8th developed a yellow or brown clay
almost wholly devoid of organic matter. After completing the sound-
ings above-mentioned we started ahead, S. by W. (mag.), to pass between
Orchilla and Los Roques. A sounding was taken at 3.30 a. m. and
another at 6.20 a. m., latitude 110-497 00" N., longitude 66° 16’ 50" W.,
the west end of Orchilla Lsland bearing cast 6/, The above is an astro-
nomical position, and shows both Orchilla and Los Roques to be placed
about 4/ too far west on 11, O. chart No. 40.

Trom the last position we ran S. by W. 3 W. (inag.), sounding every
15/, until reaching the mainland about 10’ to the eastward ot La Guayra,
then NW. by W. 3 W. (mag.) for Curacao, sounding as before. The
water shoaled gradually from 774 fathoms 6’ west of Orchilla, to 135
fathoms within 5 of the mainland, increasing to 1,040 fathoms 56’ NW.
(mag.) from La Guayra, and shoaling again as we approached Curagao.
The latter port aud islands to the east ward are also about4’ too far west on
H. O. chart No. 40. The soundings were continued to a point 600 yards
south of the entrance, where 74 fathows was found. While in the act
of sounding we were boarded by the harbor-master, who acted as pilot,
and at 3.05 p. ., February 10, we anchored in the Schottegat, in 104
fathoms, near the U, 8. 8. Vandalia. Boarding officers visited the ship
from the Vandalia and the Alkmaar, a Dutch station-ship, with offers of
assistance and tendering the usual civilities of the port.

The trade-winds were Lrisk to fresh in the vicinity of St. Thomas,
with heavy swell, both wind and sea moderating as we went to the
gouthward. Moderate to gentle winds were experienced after leaving
Aves Island. Rain squalls were of frequent occurrence from St.
Thomas to Trinidad and for two days after our arrival in that port.
After that, for a while we had but few light showers.

The currents of the Caribbean north of latitude 13 N. we found thus
far to trend to the southward of west about 1’/ per hour, somewhat
stronger near St. Thomas and Porto Rico, and weaker towards tho



[13] WORK OF STEAMER ALBATROSS. 15

center of the Sca. Mo the southward of latitude 130 N. they trend to
the northward of west, and between Trinidad and Blanquilla north-
west from 14/ to 3’ per hour. Between La Guayra and Curagao it was
about W. by S. to W. & per hour.

There were neither birds nor fish observed between St. ‘Thomas and
Aves 1sland, but from the latter point to Trinidad small fiying-fish and
Hocks of sea-birds were seen daily. Flying-fish were also seen in the
central part of the Sea, but no birds till we approached the islands,
Wwhere we frequently observed them in great numbers in search of food.
Two dolphins and two sharks represent the larger marine life seen thus
far in the Caribbean.

During the 11th I paid official visits to his excellency N. Van den
Brundhof,_governor of Curagao, Capt. Rush R. Wallace, U. S. 8. Van-
dalia, and Capt. A. Barou Collot d’Escury, commanding the Dutch

sloop of war Alkmaar. Captain Wallace visited the ship during the
afternoon.

The naturalists were out collecting both on shore and in the lagoons.
During my call on the governor 1 obtained permission for them to use
lirearms and shoot specimens for scientific purposes.

Preparations were made for coaling, and at 6.20 a. m. the following
day we got under way and went alongside the brig I'lorenco, of Sund.er-
land, and commenced work at 8 a. m., taking 84 tons on board during
the day. Coal is handled here in small wooden tubs, bolding an aver-
age of 40 pounds, making it slow work. W finished at 11.30 a. m. on
the 13th, having taken on board 119451% tons of double-screened
Cardift coal, for which we paid $10 per ton, American gold, delivered
I the bunkers. W returned to the anchorage betwoen noon and 1
D. ., hauled fires, and blew down the port boiler for repairs.

Capt. A, Baron Collot @’iscury made an official visit to the ship.
The American steamer Caracas left with mails for the United States,
aud the record of soundings to date and other-reports were forw'zn'dcd
by her. .’

At 10 o’clock on the morning of the 14th the governor of Curagao and
barty visited the ship and made a thorough inspection of the vessel
and herapparatus. Dr. Herndon, Mr. Benedict,and I lunched with the
governor on the 17th. The repairs on the boiler and engine were ¢om-
Dleted on the above date and preparations made for sea.

The temperature ran ged from 710 to 82° during our stay, and at our an-
chorage, where the trade-winds had a clear sweep, the weather wis very
comfortable. We usually had several passing showers during the day,
Which tended also to temper the atmosphere. Weo were entirely f"'c"
from mosquitoes and flies, which is quite unusual in the tropics. The
haturalists were successful, both ashore and atioat. ) .

We left Curagao at 7.20 a. m. on February 13, and ran a line of
soundings in a southerly direction to the mainland, the greatest d?p":lli
being 738 fathoms, The government and people of Curagao will wate
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with peculiar interest the results of this line of soundings, as it will go
far towards solving the problem of a much-needed supply of fresh water.
The relation this island bears to the mainland has been heretofore un-
known, the general impression being that it was an isolated volcanie
peak, having no conncetion with the watershed of the contignous coast
of Venezuela, In this case water would not be found by sinking arte-
sian wells. On the other hand, if connected with the mainland by a pla-
tean or neck of land having a moderate depth of water over it, wells
might be sunk with a fair probability of success. An effort was made
recently by the colonial government to ascertain the depth of the chan-
nel, but without suecess. The vessel sent on that duty, being supplied
only with the ordinary deep sea lead and line, failed to reach bottom.
When the governor learned that we intended running this line of sound-
ings he requested me to furnish him with a list of the depths found,
which I have done, forwarding it from Kingston, Jamaica.

During the afternoon we made a haul of the dredge in 122 fathoms,
and of the trawl in 208 fathoms, in the ¢hannel above-mentioned, with
but moderate suceess. A few specimens were, however, secured from
both hauls. The small amount of life on the bottom of the Caribbean
compared with that oftf the New England coast has been a constant
sarprise to us during the cruise. We extended the line of soundings
across the channel to a point-five miles from the coast; then stood to
the northward and westward, sounding at short intervals, until at 11.30
p. m. woe made the light on the cast end of Oruba, recently erected by
the phiosphate company that is working the rich deposits on that island.
The greatest depth found on this line was 455 fathoms.

At 1 a.m. the following day a course was laid NNW, (mag.) for Alta
Vela, a small island on the south coast of Santo Domingo. Sound-
ings were taken at intervals of 107, 20/, and 25/; and at 9.10 a. m. we
sounded in Jatitude 13° 17/ 45 N, longitude 700 01/ 007, W., with a
deptly of 1,701 fathoms, the bottom being composed of foraminiferous
ooze and coarse coral sand. The wind aud-sea being moderate, and in-
dications favorable, we put the small beam-trawl over, veering to 2,800
fathoms on the dredge rope. 1t was landed on deck again at 2.25 p, m,
with a few sponges, shrimp, small fish, &c., indicating anything but
rich ground. Soundings were continued at varying intervals, the wind
and sea graduaally inereasing uutil the morning of the 21st, when we
passed i few miles fo the westward of Alta Vela and laid a course NW,
4 W. (mag.) for Cape Jacmel, sounding at intervals of about 16/,

The deepest water found between Curagao and Santo Domingo was
2,694 fathoms, in latitude 130 40/ 207 N, longitude 70° 10’ 45 W. The
bottom was brown ooze without a trace of foraminifera. The average
depth was about 2,300 fathoms until within a short distance of the land,
when it shoaled rapidly to 302 fathoms four miles SW.4 W. of Alta Vela;
the next sounding, 16/ distant NW. by W. 1 'W., revealing 2,434 fatly-
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oms, the greatest depth between Curagao and his place, with the sin-
gle exception before mentioned.

The live was extended to Jacmel, showing Lold water to the cape;
then 60’ south crossing a ridge which extends westward from Alta
Vela, We then ran a line NW. 3 N. (mag.) 40’, crossing the line of
the ridge above-mentioned, but found it had terminated or changed its
direction, as we carried a uniform depth of about 2,400 fathoms.

We then steamed 18/ WSW., (mag.) and sounded in 2,490 fathoms,
brown ooze, latitude 170 39/ 307 N., longitude 730 22 15" W., ¢ Leighton
Rock awash,” 11, O. chart No. 36, being located in latitude 170 37/ 007 N.,
1°l‘gitlxde 730 21/ 00" W. After another run of 15 NW. by W. 3 W.
(wag.) we sounded in 2,369 fathoms, brown ooze, latitude 170 48/ 00/ N.,
longitude 730 34/ 15" W, “ Loos Shoal? beiing placed in latitude 170 45/
00" N., longitude 73° 30/ 00" W., H. O. chart No. 36. These shoals were
searched for in 1872 by H. M. S. Philomel and Plover, and, being unable
to find them, they were expunged from the Admiralty charts, but as they
were still shown on 11. O. charts, we considered it advisable to settle
the matter beyond all dispute by ascertaining the actual depth in the
localities assigned thein. '

The soundings south and west of Jacmel were taken daring the prev-
alence of strong winds and heavy confused seas. An easterly current
of # to 1 knot per hour was encountered in this locality and added not
alittle to the exceedingly uncomfortable swell, It occurred to me more
than once that under certain conditions heavy tide rips or overfalls
might be encountered, giving color to reported dangers.

Another sounding was taken 9/ south of Point Abagou in 1,039 fath-
oms, and then a line run 30’ W. } S. (mag.), sounding every 10/; then
Nw. 3 w. 13/, and SSW. (mnag.) 53/, sounding at intervals of 15/, for the
burpose of eliminating a large number of negative soundings appearing
on the chart, also to examine two shoals referred to in H. O. publication
No. 63, vol. 1, p. 226, as follows : -

* More recent soundin @8 of 16 fathoms have been reported in latitude

170 45/ 00" N., longitude 74° 397 00 W., and also in latitude 17°13 00
N., longitude 740 58’ 00" W.”
i We found 803 fathoms within 3 miles of the former position and 1,120
ﬁ}Uloms on the position assigned to the latter, demonstrating conch.l-
Sively that shoal water does not exist in the positions named. It 1S
Lighly probable, however, that mueh less water may be found west and
north of this locality. The wind and sea moderated as we left the coast,
aud we finally lost the casterly current. .

¥rom our last position we ran 15 NNW, (mag.) and sounded in 968
fathoms, and 1hen changed the course to N. by E. (mag.) for 70/, sound-
g at intervals of 15 except in one case, when a sounding of the
Blake intervened. A reference to this line will show the bottom to be
very uneven in this locality, and a depth of 262 fathoms in lutitvude 18°
18 30" N, longitude 740 53’ 30" W., about 10’ SE. by L. from Navassa,

H. Mis. 6S—2
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is something of a surprise. The water deepens to 1,040 fathoms 15/ to
the northward and eastward of the island, and to 1,347 fathoms 8/ NW. of
Jape Dawe Marie. From this point we ran I. by N. 60/, sounding at
intervals of 20/, the second cast giving us 1,974 fathowms and the third
342 fathoms about 10’ to the westward of Gonaive Island. *From this
point wo stcamed N. by E. 3 E. (mag.) 20/, where wo found 800 fathoms,
and 20/ W, by 8. (mag.), 502 fathoms, which was of course a surprise.
From this point we ran a line WN'W. (mag.) 76/, sounding at intervals
of 20/, The maximum depth found in the windward passage was 1,923
fathoms.

At 12.40 p. m., February 25, we sounded in 1,639 fathoms, green sand,
latitude 19° 45/ 00 N., longitude 76° 04/ 00/ W, took serial temperatures,
and at 2.50 p. m. put the trawl over, veering to 2,400 fathoms, landing it
ondeck again at 6.35 p. m., having made a successful baul. There were
a variety of sponges, some very lurge shrimp, one fish, numerous shells,
small crabs, holothurians, and an interesting octopus, the arms all of
the same length and coonnected by a membrane. The color was cherry-
red on its head, becoming gradually darker towards the extremities.

After the trawl was on deck we started ahead, sounding at various
intervals along the southern coast of Cuba during the night. The wind
was light, with smooth sea. Heavy clouds hung over the island and
frequent bright flashes of lightning were seen.

The light of Santiago de Cuba was sighted at 12.40 a. ., and the
vessel was hove to soon after till daylight, when we stecamed in and
anchored in the harbor at 8 a. m., February 26. A boat was sent for the
United States consul, John C. Landreau, who visited the ship. Board-
ing-officers were rcceived from the Spanish iron-clad ram Sanchez Bar-
caiztagui, from the captain of the port, and health officer.

At noon, accompanied by the United States consul, I made an ofticial
call on the governor and the captain of the port, and at 1.30 p. m. [
called on the commander of the Spanish ram, who returned the visit at
3 p.m. A mail was received from the consulate, provisions taken on
board, and at 9.30 a. m. the following day we got under way, stood out
of the harbor, and made ten hauls of the tangles in scarch of Penta-
erinus. Several hauls were made bLefore we succceded in getting a
specimen. I'inally, however, after working until late in the evening,
we procured four fine ones in perfect condition. We left the ground
reluctantly, for we wished to procure a large supply, but the small
amount of coal in the bunkers admonished us to be moving towards
Kingston without further delay.

We ran & line SSE. # B. (mag.) 93’ in the direction of Navassa,
sounding atintervals of 10’ to 20, The maximum depth, 2,275 fathoms,
was found 44/ from Santiago de Cuba light-house. The soundings grad-
ually decreased to 870 fathomns about 6/ from Navassa, from which point
we ran @ line W. 3 8. (mnag.) 30’ sounding at intervals of 15/, the first
cast giving 1,015 fathoms, and the second 620 fathoms, 7 1. § N. from
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Formigas Banks. A line was then run SSW. 1 W, (mag.) 50/, sounding
4t intervals of about 12/, The greatest depth, 1,158 faghowms, was fouud
midway between the banks and Morant Point, the last cast on the line
giving 450 fathoms 10/ ESL. 1 B. (nag.), from the light, which was in
fall view. . .

) Having located the ship accurately with reference to the above-men-
tioned light, wo started ahead at 4 a. m. running a line ESE. § E. (mag.),
sounding at short intervals, toward a shoal marked as follows on H. O.
chart No. 35, ¢ 8;‘: shoal,”and concerning which the following references
are made in H, O. publication No. 63, pp. 226 and 227 :

‘“Soveral reports huve been received of banks in thé windward chan-
nel.  H. M. brig Renard in 1805 sounded in 18 fathoms for five miles on
an eagterly course on a bank considered to be 16 miles in length in
latitude 170 44/ 00 N. and NI. 277 from Morant Cays.

Mz, John 8. Holt, master of the brig Georgia, reports in 1867 that on
P‘S Passage from Kingston, Jamaica, toward Navassa Island he sounded
In 14 fathoms of water, and from the color of the hottom he judged that
Sf)lne Places on the bank had as little as 8 or 10 fathoms of water. The po-
Sition of the shoal he gives as latitude170 467007 N.,longitude 75045 00"
W., Point Morant bearin & by compass W.by N, 28 miles. Thereis doubt-
less 2, shoal in this vicinity, and the attention of navigatorsis called to the
desira,bility of obtaining and publishing its exact position and extent.”

. Although the above positions differ somewhat from each other and
f‘rom that found by us, they evidently refer to the same bank. We
found 21 fathoms on the northern end of the shoul ESE. § E. (mag.)
about 32/ from Morant Point light-house, in latitude 17° 44’ 00/ N.,
lougitude 750 50/ 007 W. 1t is about 9’ in length NNE. 4 E. and SSW.
3 W., and from 3 to 4/ in width. The least water found was 174 fathoms.

After finding the shoal as mentioned above, we anchored a boat with
aflag at her mast-head, and ran lines ot soundings.oftf and on until dark,
When, owing to our nearly empty bunlkers, we were obliged to start for
port intending to complete the examination on our way to Savanilla.
E‘Qa\'iug the southern edge cf the bank, we ran a line W. by N. (mag.)
o8, sounding at intervals. The depth of water found the first cast (37
_SE- of an 18-tathom sounding on the edge of the bank) was 360 fathoms,
Increasing to 838 fauthoms 33 to tho westward, the greatest depth on
the line, 875 fathoms, being reached 4/ farther to the westward, from
400 to 700 fathoms being found throughout the remainder of the line.
Port Royal light bore NNW. 3 W. (mag.) 7 distant at the last sounding
on the above line, which gave 484 fathoms. Another and the last cast
before entering port gave 400 fathoms 2/ NW., by N, (mag.) from the
Position above-mentioned and quite near the bank. A coursc wis
then laid for the entrance, and wo reached quarantine without diffi-
culty. We were detained there about haif an hour before sa,tisfa.ct(.)ry
arrangements could be made in the absence of & bill of health, which
We had omitted to procure at the last port. Our own certificate was
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finally accepted and we went on to Kingston, where we anchored at 1.22
p. m. A boat was sent for the United States consul, George I. Hos-
kinson, who came on board. A visit was also received from an oflicer
representing the commandant of the naval station at Port Royal, with
offers of assistance. A large mail was reeeived from the consulate.
Immediate inguiries were made for coal, and at 9 a. ., March 3, we went
alongside the English steamer Grip Fast lying at the coal wharf and
coaled ship across her decks. At 1 p. m. Ileft the ship, and, accom-
panied by the United States consul, made an oflicial visit to the gov-
ernor, Sir Henry Norman, and at 2 p. m. lunched at King’s House with
the governor aud his fawily. At 4 p.m. I called on the commandant
of the naval station at Port Royal, the call being returned the follow-
ing day by Licutenant Swan, R. N., representing the commandant in
his absence. We finished coaling at 3.15 p. m. and left the <wharf,
anchoring in the harbor. The fires were then hauled and repairs
commenced on the boilers; other repairs were already under way, and
having expended our sounding-shot, a fresh supply was ordered. At
1.50 p. m. March 5 the governor and aid-de-camp visited the ship and
made a thorough inspection of the vessel and her apparatus.

The trades, which had been light since our arrival, increased to their
full force on the 6th, and continued during our stay. The breeze would
spring up between 8 and 9 a. m., attain its greatest force about 2 p. m.
and the least about 7 or 8 p. m. A heavy swell came up with the wind,
which made communication in the harbor with small boats rather a
difficult matter. Our steam-cutter and gig, however, made us practi-
cally independent of wind and sea.

We usually had one or more showers during the day, and in Santiago
de Cuba we had heavy rain.  The showers continued in Kingston until
the strong trades set in, when they ceased, and we had several dry
days in succession, an unusual occurrence since our arrival in the Carib-
bean.

The naturalists were busily engaged collecting during our stay in
port and found it excellent ground, the best in many respects that wo
had found in the West Indies.

Repairs on the Doilers were finished March 10; engincers and pay-
master’s stores on board, and the -sounding-shot, the last articles to
complete our outfit, were received on the morning of the 11th, and at
11.40 a. m. we got under way and proceeded to sea. Arrivipg near
the edge of the bank, we put the tangles over, but unfortunately they
fouled on the bottom and were lost.  We then ran a line of soundings
S. 1 E. 15 at varying intervals, crossing the center of California Bauk
in 26 fathoms. At 6.40 p. m. we sounded in 966 fathoms, sand, lati-
tude 170 36 107 N, longitude 760 46/ 05 W,, and put the trawl over,
landing it on the bottom at 8.20 and on deck at 10 p. m., after & suc-
cessful haul.  Onerather remarkable specimen was a large carthenware
jar, witl its surfaces pretty well covered with worm-tubes. Westeamed
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about 5 to the northward and eastward during the haul, and, starting
from that point, ran a line directly to Morant Cays, BSE. § E. (mag.)
42, sounding at short intervals. At 11.45 a. m., March 12, we anchored
In 4 fathoms under the lee of Northeast Cay,and sent the whale-boat with
The haturalists, in charge of Licutenant May, with instractions to land if
1t could be done without risk, otherwise to return to the ship.

The trades were blowing fresh and a licavy swell set around the ends
of the cay, causing a break on the beach that made landing impracti-
cable without danger of staving the boat on the coral lumps. The
temptation to land on this (to the naturalists) virgin soil was very
great, but Licutenant May, having in mind the safety of the boat, very
Wisely returned. Getting under way we ran o line of soundings in
various directions from the cays to the shoal which we had examined
on the 29th of February, and, althongh the sea was too rough to permit
& more cxtended reconnaissance, we developed the fact that the Lank
referred to is an extension of Morant Calys.

At 8.35 P. m. we turned our head to the southward and ran a line S.
by E. about 140/ to a group of negative soundings, in the midst of
Which we cast the trawl in 2,295 fathowms, latitade 150 18/ 307 N.,
¥°“gitude 759 22/ 307 W, then continued the line about SSE. 3 K. (mag.)
10 the direction of Sauta Marta.

At 9.41 a, m., March 15, we sounded in 2,057 fathoms, on the position
assigned a doubtful shoal, I1. O. chart No. 36, ia latitude 12° 11/ 30/’ N,
longitude 740 274 30" W, and, it is needless to say, failed to discover
any indications of shoal water. '

We then ran u line S. 3 B, (mag.) 60/, passing’about 12/ to the west-
WVard of Santa Marta light-house, sounding at frequent intervals as we
approached the coast, then stood off NW. § W, (mag.) 35, sounding
at intervals of 15/, then S, 3 W. for the mouth of the Magdalena River
and Savanilla, anchoring off the latter place at 8.28 a. m., March 16.

X We had strong winds to moderate gales after leaving Morant Cays,
from L. to ENE. in the northern Caribbean, and NE, as we approached
the Colombian coast. The heavy winds were accompanied by rough
Seas, making the work of sounding an exceedingly eritical operation.
The sounding-wire parted several times doring the night of the 11th
and morning of the 12th in a most unaccountable manner, losing either
l‘fad or sounding-rod and a thermometer with more or less wire each
time., We were inclined to blame the splices at first, but soon found
that we must look further for the cause. In the meantime wo cha-l_lgcd
reels, leaving the solution of the mystery until the following day, when,
after reeling the wire off, the drum was found to Le collapsed. The
mmetal was neither Lroken nor cracked, but the center simply settled
down on the bolts, the sides retaining their form. There would have
been little or no harm arising from tbis had not the edges of tho drum
drawn away from {he sides, leaving sufflicicnt space for & tarn or two
Of wire, which became so firmly fixed, when reeling in, that it would
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part before clearing itself while sounding. I think this condition was
not caused by any sudden strain, but that it has been gradual, from the
fact that we have been troubled with slack turns from time to time when
taking very deep soundings.

The instructions of the Bureau of Navigation contemplated the exain-
ination of the bar at the mouth of the Magdalena River, but we found it
impracticable to accomplish anything with ship’s boats at this season of
the year, when the trades are at their height. The worst sea we have
encountered during the cruise was a few miles to the northward of this
bar.

I went to Barrauguilla on the morning of the 17th, called on the
United States consul, Thomas M. Dawson, esq., and with his assistance
had interviews with ship-masters, steamship agents, &c., with reference
to the conditions and character of the bar.

From the information obtained and from personal observation, my
opinion is that a survey with ship’s boats is impracticable during the
winter months; May and June being the most favorable. IExaminations
may, however, be made at any time with a sea-going tug of moderate
dranght. A survey of the bar would be of no commercial benefitafter the
expiration of a few weeks. Vessels drawing cight feet of water or less
may enter at any time with comparative safety, simply keeping clear of
the Lreakers; with from 8 to 12 feet draught it would be prudent to ex-
amine the bar before enteging, and for greater draught an examination is
imperatively neeessary before attempting to eross.

In 1875 the bar cut away, giving about 30 fect, and steamers began to
cross and ascend the river, continuing to do so until 1880, when, owing
to the risks of grounding on the bar or detention in the river, they dis-
continued the practice, and now all anchor at Savanilla, or Salgar, as it
is locally called.

Merchandise descending the river must be transhipped from the river
steamers to the railway at Barranquilia and transported about 12 miles
to Balgar, where it is transferred to lighters, which are towed about 3
miles to the shipping at Savanilla anchorage. There are no facilities
for the rapid handling of freight, and with but five lighters to trans-
port the cargoes of seven steatsship lines calling regularly at the port,
it is no matter of surprise to sce vessels detained a week or more, losing
valuable time and frequently issing connections.

The Government of the Republic and the people of Barranquilla real-
ize the necessity of providing a more practicable outlet for their great
river, and with this end iu view surveys have been made for a deep-water
terminus of the Bolivar Railway. At a new harbor reeently surveyed,
called Puerto Belillo, a pier is projected where steamers can lay along-
side and discharge into cars or receive freight from them direct.
There is 30 fect of water at the end of the pier and 26 feet 200 feet in-
side. The length of the extension is about 534 miles on level ground, -
with no serious engincering difficulties, and the harbor is easy of ap-
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proach, perfectly protected from the prevailing winds, and of ample size
for the present or future comnmerge of the port. This, it seems to me, 18
the most practicable and economical method of solvin g (what is to Bar-
ranquilla in particular) a vital problem, the total estimated oxpense
for extension and pier being only abont $1,000,000. .

The trades were blowing fresh during our stay, getting up a consid-
erable swell between the anchorage and railway terminus, thus making
Communication with ordinary ship’s boats very tedious. Here again we
had reason to appreciate our admirable little stcam-cutter, which en-
abled us to come and go at pleasure.

On the 19th instant, accompanied by the United States consul and
vice-consul, T made official visits to the President of the State {who was
in Barrauquil]a at the time), the governor, and military commandant.

We left Savanilla at 8.15 a. m. on the 22d, and ran a line of soundings
W, # N. (mag.) 52’ to the position in which the U. S. S. Powhatan
reported shoal water, latitnde 11° 11/ 00’ N., longitude 750 50’ 30" W.,
where we found 1,176 fathoms, the water having deepened regularly
since leaving port. From this point we ran a line S. 3 B. (mag.) 40/,
and being then 16/ W. by N. (mag.) from Cartagena light-house, in 825
fathoms, we stood off shore WSW. (mag.) 43/, then SSE. (mag.) 51’ to
4 point 77 NW. 3 N. of TFuerte Island, where we found 38 fathoms.
SOundinm,rs were taken at intervals of 10/ to 15 since leaving Savanilla,
and in running the traverses off and on shore, the change in the depth
Was gradual, making it cxtremely improbable that shoals exist outside
of the shore reefs. :

At 3.30 P. m. we started on a line W. } N. (mag.), sounding at inter-
vals of 5 to 20’ while crossing the bay at the south of which lies the
Gulf of Darien. At 4 p.m. we cast the trawl in 42 fathoms, green mud,
latitude 9o 30/ 15/ N., longitude 76° 20’ 30"/ W.; and at 4.55 anothe.r
haul was made in 155 fathoms, green mud, latitude 9° 30’ 45 N., longi-
tude 760 25/ 30 W., both hauls furnishing us a'6mall number of good
8pecimens. :

Strong trades and a heavy sea followed us till we passed Cartagena,
When the wind died out and the sea moderated, causing a marked
Change in the motions of the vessel, which was duly appreciated by all
on board.

The line was continued sounding at various intervals to Aspinwall,
Where we arrived at 2.55 p. m. March 26. A boat was scnt for the
United States consul, but the dispatching of a steamer which was to
8ail during the afternoon prevented his coming on hoard. He sent off
Word, however, that several deaths had occurred recently from .W.hﬂb
had been called malignant malarial fever, but which, in his opinion,
was yellow fever. Pending further investigations orders were given
that there should be no communication with the shore, except when it
Was absolutely necessary in carrying on the ship’s duties,
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Dr. Herndon made inquiries the following day and satisfied himself
that the cases referred to were yellow fever; and although he was un-
able to learn of the cxisténce of any cases at that time, he advised
every possible precaution. We followed this advice as strictly as pos-
sible, no one leaving the ship except on duty.

On the morning of the 27th we went alongside of a vessel just arrived
from Liverpool with coal for the Pacific Mail Steamship Company, and
took ou board G0 tons, returning to our anchorage in the evening. The
strict qnarantine observed prevented the naturalists from making col-
lections at this port, which I expeeted would be the most fruitful, owing
to the facility with which they could reach the interior by the railroad.
Ensign A. A. Ackerman was detached by telegraphic orders from the
Navy Department, and subsequently assigned to duty in the Greely
Reliet Expedition. His departure restricted the scope of our investi-
gations, as he had charge of the departments of botany, geology, and
mineralogy. Necessary repairs on the boilers detained us several days
after we were in other respects ready for sea. The quarantine having
been maintained until we departed, there was little opportunity for col-
lecting specimens.  Such as could be taken from the ship were, in fact,
the only ones secured.

We left Aspinwall at 9.30 a. m., April 2.  Steaming out about 5 miles
from the auchorage, we put (he dredge over in 25 fathoms, with slight
success, the bottom Dbeing apparently smooth and bard, where we ex-
pected mud. Thinking the trawl might do better, we put it over, about
5 miles to the northward, in 34 fathoms on smooth bottom, but soon
dragged on to foul ground, where it caught frequently, and, after heav-
ing it up, we found the net a wreck, but the bag still held a large vari-
ety of corals, spouges, fish, crabs, ophiurans, &c., three or four finoe
specimens of free crinoids being considered special prizes by Mr. Bene-
dict. The tangles, with a boat-dredge attached, were put over in 130
fathoms about 2 or 3 miles from the latter position, but came up perfectly
clean, indicating a smooth, hard bottom, or a mud so thin that it all
washed through the dredge-net.

After the tangles were np, & line of soundings was started NNW. §
W. (mag.) for Old Providence Island, about 240 miles distant. Casts
were made.at intervals of 10 to 25 mwiles. Starting with 707 fathoms,
17 miles from Aspinwall, the water shoaled to 611 fathoms at 27 miles,
reaching the maximum, 1,900 fathoms, 77 miles from port, then shoaled
gradually to 339 fathoms close to the reef off the SW. end of Old
Providence. We made the island at 8.30 a. m, on the 4th, and anchored
in Catalina ITarbor at 3.50 p. m. -

We called here for the double purpose of procuring supplies and giv-
ing the naturalists an opportunity of examining the fauna of this iso-
lated island. I wished also to give the officers and crew an opportunity
to streteh their legs on shore after their long confinement on board, very
few of them having been out of the ship since leaving Kingston.
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This was in old times the favorite resort of buceancers, and the rains
of their fortifications, even some of their ancient cannon, arce still to be
seen. A glance at the beautiful little harbor of Catalina and its sur-
roundings reveals the wisdom of its seclection as a rendezvous by the
lawless freebooters. The island is entirely surrounded by dangerous
reefs, and the entrance to the harbor is narrow, somewhat tortuous, and
was commanded Ly their batteries on shore. Ample supplies of wood,
Water, fresh meats, fruit, and vegetables were procured from the inhab-
itants, with whom they made it a point to be on iriendly terms. Its
location near to but outside the great routes of comierce made it par-
ticularly valuable for their purpose.

The island belongs to the United States of Colombia, and has a pop-
ulation of about 800, the Indian Llood predominating, but there is &
large African element. The English language is universally spoken,
and the Protestant religion is the only one professed by the people.
Schools are maintained, and it is the exception when a native is anable
to read and write.

There is no physician on the island, and the lack of proper medical
attendance causes great suffering among the inhabitants. Dr. ITerndon
bad a room fitted up on shore, and gave his whole time to the sick who
came or were brought to him, the ship furnishing such medicines as
could be spared.  As soon as we anchored, an officer was sent on shore
to call on the magistrate and inform him of our mission. He received
the officer very cordially and offered cvery assistance in his power.
The naturalists began work at once and suceeeded in making a very
creditable collection. Qnite a large variety of fish were procared for
Sbecimens, agl an ample supply for oflicers and crew was caught with
the seine. I'resh becef, poultry, sweet potatoes, yams, and fruit were
Plentiful at fuir prices. Tortoise-shell and cocoanuts are articles of ex-
bort. The climate during the dry season, from November to May, is
tempered Ly the trades, which blow constantly, and is probably unex-
celled by that of any island in the West Indies.

We left the harbor at 6 a. m. on the 9th instant, and, after clearing
the reef, laid a courso of NNE. # . for a doubtful bank 109’ distant, in
latitnde 14 53/ 00 N., longitude 800 20/ 00" W., sounding at intervals
of about 11 wiles. We put the tangles over, with a boat-dredgo at-
tached, in 382 fathomws, latitude 130 34/ 45 N., longitude 81° 21/ 10”
V\T. The tangles came up quite clean, but the boat-dredgo was filled
With a compact mass of white ooze, very rich in foraminifera. The
water increased gradually in depth to 1,151 fathoms on the reported
bank where it was supposed to break at times. The sounding was made
at 4-:30 a.m. on the 10th instant, and the spot carcfully Jocated by astro-
homical observatious before leaving it.  The soundings were quite reg-
ular, but, to make a sure thing of it, wo sounded 5 miles to the south-
}Vm'(l of the position in 1,069 fathoms, and ag:in 6 miles to the northy rard
in 971 fathows, after which we changed the course to NW. by N. (mag.)
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sounding at varying intervals, the water shoaling gradually to 511
fathoms 15 miles from the eastern edge of a bank lying between Thun-
der Knoll and Rosalind Bank. We crossed the bank before mentioned
in from 19 to 24 fathoms, coral, and laid a course NW. } W. (mag.), for
a vigia, marked on H. O. chart No. 394 in latitude 18° 30/ 00" N., longi-
tude 83° 16/ 00 W., sounding at intervals as usual.

The trawl was lowered at 1.22 p. m. in 653 fathoms, yellow ooze, lat-
itude 15° 28’ 30"/ N., longitude 80° 36’ 00" W. Serial temperatures and
water specimens were taken to 500 fathoms. A few deep-sca fish and
small crustaceans were all that were brought up, the bottom being
almost destitute of marine life. .

Several boobies (Sula) were flying around the ship, and finally one of
them alighted on the forecastle, when it was canght by one of the men,
who, after amusing himself and shipmates awhile, tossed it overboard, ex-
pecting it would take itself off as quickly as possible; but, to our surprise,
it returned immediately, alighting on the rail where nearly every man of
the crew had congregated to watch its performance. It did not seem
to be distressed in any way, and went deliberately to work rearrang-
ing its plumage, which had been somewhat ruffled by handlipg, calmly
surveying the noisy crowd of men gathered around it. They tried to
feed it, offering everything that could be found, but nothing seemed to
suit its taste. It would not submit guietly to being handled, but made
no attewpt to fly away, and, although tossed overboard six times during
the afternoon, it returned as often, invariably alighting in the same place
among the men, where it finally took up its quarters for the night, re-
maining till 6 o’clock the following morning, when it left without cere-
mony and was not seen again. I relate this incident, as it is the first
instance of the kind in my experience at sea. -

The line of soundings was continued during the 11th, the depth in-
creasing gradually to 920 fathoms 75 miles from Thunder Knoll, then
dropped off to 3,169 fathoms at 105 miles. This was the greatest depth
found in the Caribbean, and the sounding was made under adverse cir-
cumstances. On the first trial, the stray-line parted after something
over 200 fathoms had run out, the sounding-rod, water-bottle, and shot
being lost. Tt is difficult to explain this accident unless we lay it to a
shark or some other fish, as the strain on it at the time did not equal
one-tenth of its tensile strength. On the second attempt, all the wire
was run off the reel without reaching bottom and the shot had to be
reeled in; more wire was added, and finally the sounding was taken.
The bottom was a light yellow ooze, with only a trace of feraminifera,
resembling in this feature the bottom at our greatest depth near the
breakers reported by 1. D. M. S. Ancon.

The currents, which had been light since leaving Old Providence,
becawe strong and irregnlar. At 5.25 on the morning of the 12th we
sounded in 2,829 fathoms on the position assigned to the vigia above-
mentioned, which is 66 mpiles from the deep sounding of the previous
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day. While making this distance and taking two intermediate sound-
ings we were so beset by strong and erratic currents that it was only
by locating each position astronomically that we could keep necar the
desired locality.

If these currents were encountered Ly other navigators who wero
steering a course witbhout taking hourly observations, a very brief
period wonld be required to take thein sufficiently out of their reckoun-
ing to account not only for the vigia mentioned, but the soundings of
II. 3. M. S. Phosbe and Rosario to the eastward of Misterioso Bank,
which was itself doubtless reported in a multitude of positions beforo
it was finally located on the charts of to-day.

Having soundead on the position of the vigia, we stood for Misterioso
Bank, which we crossed in from 12 to 14 fathoms, coral. We found
708 fathoms about thiree miles east of the bank, and 801 fathoms 24
miles to the westward. From this point, o course NNW. § 'W. (mag.)
was laid for Cape San Antonio, 189 miles distant, soundings being
taken until we passed the light on the evening of the 13th, when a
course was laid tor Key West, Fla., where we arrived at 7.15 a. m. on
the 15th instant. It was ounr intention to search for shoals reported off
Cape San Antonio, but our coal running short, we were obliged to make
the best of our way to port. ,

We finished coaling on the evening of April 17, and were detained
in port till the 27th repairing boilers.

There were no boiler-makers to be found in the place, but with the
facilities of the Government machine-shop, which the commandant of
the station, Licut.-Commander George F. . Wilde, U. S. N, placed at
our disposal, we were able to do the work with our own men.

We reeled on a thousand fathoms of new dredge-rope while in port,
all the reel would hold, in fact, and made several tangle-bars and a
Jarge supply of swabs preparatory to a search-for Pentacrinus on our
return to the Cuban coast. The ground is said to be very foul where
they are found; so we went prepared to lose any amount of gear and
8till be in working ovder.

We left Key West at 4.40 p. m., April 27, arriving in Havana at 6.20
the following morning, and moored to one of the government buoys.
The health oflicer came alongside and gave us pratique, and officers
from the captain of the port and the Spanish flagship Jorge Juan
called to offer the usual courtesies. An officer was sent to call on the
acting consul-general, Clarence €. Ford, to inform him of our nrri\:al
and request him to make au appoiutwent to call on the captain-
general.

During the morning I called on the admiral, Florencio Moutajo, and
the commander of the flagship; the latter officer returning the call later
in the day, and the fleet-captain returning the call on the part of the
admiral the following morning. At 11 a.n. the same day I made an
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official eall on the captain-general, accompanied hy the acting consul-
general and Licut. AL C. Baker, of this ship,

During the iuterview I took oceasion {o inforn the captain-general
that we wished to make some deep-sea explorations in the immediate
vieinity of the harbor, and, after completing this work, to examine the
region about Cape San Antonio in order to determine the existence or
non-existence of Sancho Pardo Shoal, which had been reported from
time to titme since 1606. 1 mentioned also that it was desirable to ob-
serve the longitande of Cape San Antonio.

The captain general very kindly informed me that we could do any-
thing we wished on the coast of Cuba, and we subsequently learned
that be sent orders to Cape San Antonio that we should be permitted
to land and take observations for longitude,

At 1245 p. m. there were three heavy explosions in the city, fol-
lowing in rapid snccession. Dense volumes of smoke obscured the
view, and the concussion was very heavy even on board ship. The
first explosion was & magazine in the arsenal, and the others, which
were & gasometer and another magazine, were caused by voncussion or
falling fragments.  There was serious loss of life, and great damage was
done to buildings in that section of the city. A panic followed, which
in the narrow crowded streets vesulted in much personal injury.

At 5,30 a. m. on the 30th we left our moorings and stood out of the
harbor. At 6.05 we sounded in 387 fathons, 2 miles N'W. of Morro Castle,
and put the tangles over for Pentacrinus. We had poor success dnr-
ing the forenoon, but later in the day were more fortunate. Twelve
hauls were made over very rough coral bottom, the tangles fouling
nearly every haul, but we succeeded in clearing them till the last cast
in the evening, when we were obliged to break the rope, losing 110 fath-
oms, besides the tangles and weights. We were well satisficd with the
day’s work, notwithstanding the Toss, and at 5.20 ran into port, taking
up our former berth. .

The mworning of May 1 opened with light casterly winds, clear weather,
and smooth sea. At 5.48 a. m. we left our moorings and steamed out of
the harbor.  Our experience of the previous day enabled us to seleet
good working ground at onee, and after 6 hauls, which were finished
at 11.30 a. m., we started for Cape San Antonio, having procured a fine
lot. of Pextacrinus, as well as a good general assortment of specimens.
Although the bottom was exceedingly rough and the tangles fouled at
every hanl, we were fortunate enough to lose no more gear. The immu-
nity from loss was due in a great measure to the promptness with which
the engine signals were obeyed.

At 340 p. m. we sounded in 625 fathoms, latitude 23° 06/ 00/ N., lon-
gitude 830 057 4577 W., on the position assigned, in . O. chart, No, 576,
to the shoal reported by the Hattie Weston in 1880.  There is no doubt
as to this vessel having been on a reef, but it was the shore reef and
not an isolated or outlying danger. I have no knowledge of the
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methods adopted by the IMattic Weston for locating the shoal on
which she struck, or whetlier her position was cutirely by dead-reckon-
ing.  Assuming the latter to be the case, her probable position was on
the reef to the westward of Bahia Honda.

It is a well-known fact that strong southwesterly currents are en-
countered between 1lavana and Cape San Antonio. I have myself
expertenced from half a knot to two knots per hour, and on one occasion
it was setting so much on shore that I found it necessary to head off one
point and » quarter at an average speed of about 12 knots under steam.
Had we laid a course parallel with the reef, even with a good offing, wo
Wwould have found oursclves in shoal water in a few hours, when by our
reckoning we should have been at a safe distance off shore.

There is a note on H. O. chart No. 516 with reference to Colorado
Reefs, which reads as follows: “These reefs are reported to extend fur-
ther out.”  The prevailing current setting inshore has doubtless given
rise to the note quoted above.

We made Cape San Antonio at 8 a. m. the following morning and
commenced the work of sonnding. The plan adopted was to run lines
on and ofl' shore, keeping the light-house on a certain bearing, and sound-
ing at inteevals varying from half a mile to two miles. The¥Wistance
from the light-houso was measured by a micrometer telescope when-
éver the elevation of the landmark would permit, and by a taffrail log
when too far off shore to use the telescope. The run by log was
checked by the first micrometer distance when approaching land. The
Learing of the light-house was changed about one point for each line of
soundings, varying somewhat when necessary to pass over the various
bositions assigned to Sancho Pardo Shoal, for which we were searching.
TLe micrometer telescope was not available at night, but the run was
checked at each end of the line oflshore by the range of visibility of the
light and inshore by the reef. The correet bearing of the light was
maiutained usually with little difliculty, although at titnes, particularly
near the shore, the currents were so strong that without careful watcli-
Ing the vessel would change her bearing very rapidly.

The above -mentioned plan was adopted {rom necessity, as, owing to
the pecaliar form of the land near the cape and the faet that it is laid
down incorrectly on the charts, cross-Learings weee out of the question
CXcept at a very few of tho stations.

Having run the first line inshore S. by IS (inag.), we stood oftf NN'W.
(mag.), and at 10.48 a. m. struck 15} futhoms on Antonio Knoll, Jatitudoe
220 gy g N, longitude 83202/ 007 W., the latitudo being obtained by
weridian altitude of the sun with two observers and the longitude by
bearing from the light-house. A boat was anchored in the above position
amd the shoal devceloped by the ship, 144 fathoms being the least water
found.  The center of the knoll lies NNW., 4 W. (mag.) 9 miles from the
light-house, and is about, 2} miles in length SW. 3 S, and NE. 3 N.by 1
mile in width, A depth of 10 fathoms has been reported on the knol],
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and although we failed to find it, I have no doubt that tho reports are
correct. The formation is coral and the whole surfaco very uneven, as
shown by our soundings.

At 2.50 p. m. we hoisted the boat and continued the lines off and on
shore until we pretty well covered the ground to the westward of the
light. With the exception of Antonio Knoll, we found the water to
deepen gradually as we left the reef until the thousand-fathom line was
reached, from 15 to 20 miles oft shore. There were 1,149 fathoms on
the position originally assigned Sancho PPardo Shoal in 1606, and not
less than 500 fathows in any of the hall-dozen localities in which it bas
been subsequently reported. I have no doubt that vessels found them-
selves nnexpectedly in shoal water when by their reckoning they wero
in the several positions assigned to the shoal; butno navigator familiar
with the strong currents in the region off the cape, after having exam-
iued our soundings, will find it difficult to connect them with Antonio
Kuoll, or even the Colorado Reefs. The remarkable distinctness with
which the numberless coral growths can be seen on Antonio Knoll,
through the clear blue waters of the Gulf, contributed, doubtless, in no
small dggree toward the erroncous impression that they were in much
shoaler water than really existed in that locality.

The weather could not have been more favorable for our work, which
was carried on day and night until the evening of the 4th, when we an-
chored near the Letia Cays. The longitude of Cape San Antonio light-
house was obtained the next day by Licutenant Schroeder, several sets
of equal altitude of the sun being taken, and the meridian distance car-
ried to Key West.

The height of the tower above the ground is 23.1 meters; height of
base of tower above mean sea-level, 18 meters; height of light above
mean sea-level;, 39 moters; revolving light; period of brilliancy, G see-
onds; partial eclipse, 24 seconds; power of light, 1,440 carcel burners;
longitude (Licutenant Schrocder), 840 57/ 38 W., and is 100 yards from
the beach,

The navigitor returned at 5 p.m., and at 7 wo got under way and ran
aline of soundings NNW. (mag.) 20 miles from tho light, whero, ac-
cording to the light-liouse keeper, the shoal had been reported. The
depths increased gradually from Antonio Kuoll to nearly 1,000 fathowms
at. the distance above-mentioned, which, taken in connection with depths
on contiguous lines, makes the existence of a shoal in that position
wholly impossible.  We finished the soundings and started for Alba-
tross Shoal at 1 a. m., and at 8.43 cast the lead a short distance outside
of the reef in 388 fathows, latitude 220 41/ 20/ N, longitude 840 15/ 00
. (mag.), then run 4 miles N. 4 W, (mmag.) and sounded in 817 fathoms,
then 4 miles further on the same course and sounded in 950 fathoms on
the position assigned to the shoal on IL. O. ¢hart No. 516, latitude
220 49" 20" N., longitude 84° 15 007 W.  We then run 4 miles 1. § N,
(mag.) and sounded in 801 fathoms, alter which a course was laid for
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Key West. The above positions were accurately obtaived by cross-
bearings of well-known Doints on shore, and the results of the three
soundings show conclusively that no shoal exists in that locality.

We arrived at Key West at 5 a. m. on the morning of the 7th and
anchored neur the quarantine station. We were visited by the health
officer between 8 and 9 a. m., and at 11 a. m. weut alongside the coal
wharf. The fires were hauled and boilers blown down preparatory to
making temporary repairs, and at 1.30 p. m. we commenced coaling,
and fivished about 9 a. m. on the 8th, having taken on board 614847 tons
of anthracite coal.

At 2 p. m. on the 10th we got under way and stood out to sea, bound
for Washington, D. C.

At 7.52 a. . on the 12th we sounded in 470 fathoms, latitude 30°
467 00 N, longitude 75° 35/ 00/ W., on the position of Huntley Shoal,
H. O. chart No. 21, reported in 1833,

We then stood for another shoal, marked ou H. O. chart No. 21. At
6 a. m. on the 14th we sounded in 2,537 fathoms, latitude 34° 14’ 00" N.,
longitude 720 35/ 30/ W., and at 5.12 p. m. sounded in 2,462 futhoms,
latitude 340 48/ 457 N, longitude 720 25/ 00 W., on the position assigned
to Orion Shoal.

This sounding completed the work planned for us; and we then made
the best of our way to Washington, where we arrived at 4.10 p. m. on
the 16th instant; hauled fires on the 17th, and commenced the work of
refitting, preparatory to the summmer’s cruise.

The deck-house, forecastle, and poop-decks were caulked; otherwise
there was but little to do to the vessel proper, except the usual cleaning,
bainting, &c. There were some slight repairs on the Sigsbee sounding-
machine, and a supply of tangles and trawl-frames were made at the
bavy-yard. The Tanner sounding-machine was repaired at small ex-
bense. The galley required repairs to the oxtent of $5. 1t has given
general satisfaction since the last improvements were made, and I have
Teported the fact to the Chicf of the Bureau of Tquipment and Recruit-
g, according to an agreement made when it was ordered.

The principal expense in time and money was ou the boeilers. The
engines, pumps, aud various special machinery required only the ordi-
nary overhauling, being, as a rule, in excellent condition. The repairs
on the boilers were completed on the evening of July 11, and at 4 p. m.
the following day woe left the yard and steamed down the Potomac,
anchoring near Quauntico for the night. We were under way again at
daylight and anchored at Hampton Roads at 7.30 p. m. the sameo even-
ing, going to the navy-yard, Norfolk, Va., carly on the morning of the
14t11, and into the dry-dock at 11 a. ., orders having been sent f.rom
the Navy Department to have the dock ready for us at that tine.
The water was pumped out of the dock during the afternoon, and on
the following day most of the scraping was done and the ﬁrst‘: coat of
paint was putonone side, The other side was finished tho following day,
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and on the 17th the second coat was put on.  The vessel was hanled
out of the dock and to the coal wharf at 2 p.m. on Friday, when we
commenced coaling, finishing at 2 p. m. the following day, having
talken on board 131 tons. We left the yard at 6 p. m. the same day
and proceeded to sea.  After passing the Capes we steamed oft shore,
keeping a lookout for surface fish, particularly menhaden and mackerel.
In watching the migrations of these fish, our cruising ground last year
was between the inner edge of the Gulf Stream and the coast, from the
Capes of the Chesapeake to Cape Hatteras. To the northward of the
Chesapeake our operations were confined mostly to the immediate
vicinity of the coast, except, of eourse, our cruises to the Banks and the
Gulf of Maine. Taking up the oftshore scarch to the castward of the
Capes, we continued it between the northern edge of the Gulf Stream
and the 100-fathom. line as far as the meridian of Block Island. The
only surface fish secen were two small schools of menhaden near the
Capes of the Chesapeake, a school of porpoises, and two dolplins,
which were in pursuit of small fish,

On the worning of the 20th, in latitude 37° 47/ 00" N, longitude 74°
15/ 00/ W, near the 100-fathom line, we passed numerous dead octopods
floating on the surface. This unusual sight attracted immediate notice
and no little surprise among those who knew their habits, as it was
not suspected at first that they were dead. We lowered a boat and
picked up three or four specimens, which we were unable to identify,
but in geuneral appearance they resembled Alloposus mollis (Verrill) of
unusually large size. These dead cephalopods were seen frequently on
tho 100-fathom linc and outside of it from the position given above to
the meridian of Montauk DPoint, a distance of 180 miles. They were
less numerous, however, as we went to the northward and eastward.
Several dead squid were seen also, and two specimens were picked up
with a scoop net. The oceurrence recalls the great destruction of tile-
fish in the same locality during the winter of 1882, Three hauls were
taken with the trawl during the day between latitude 372 50/ 0077 and
380 01/ 157 N., longitnde 73° 53/ 30’/ and 73° 44/ 00"/ W, in from 1355 to
568 fathows, and, although we found the bottom unusually barren,
many valuable specimens were procured. Among them were large
quantities of quill-like worm tubes, some beautiful specimens of flabel-
lum, free cerinoids, shrimp, a few large crabs, large flat sca-urchins,
shells, foraminifera, and the usual quantity of deep-sea fish (Maeru-
ride and Gadide). A set of serial temperatures and water speciinens
were taken. We steamed about thirty miles to the eastward during
the night, and at 4 a. m. on the 21st sounded in 1,600 fathoms, took a
set of ,_.gcri:l] temperatures and water specimens, and at 6.25 a. m. put
the trawl over in latitude 379 57/ 007 N., longitude 720 34/ 00" W., and
Janded it on deck, after o suceessful haul, at 10.50 a. m.

We then steamed to the castward thirty miles, and at 2.539 p. m.
sounded in 1,594 fathoms, globigerina ooze, latitude 38° 15 00 N,
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longitude 72° 03’ 00" W.; and at 3 p. m. put over the beam-trawl, veer-
ing to 2,300 fathoms of rope. It was on the bottom at 5 p. m., dragged
until 6.20, and was landed on deck at 7.52 p. m. Among the speci-
ens taken were a large number of holothurians, new to us last year;
large numbers and great variety of starfish, sea-anemones, hermit-crabs,
ﬁOunders, and other deep-sea fish. The trawl came up after dark the
last haul, and the specimens were collected from the table-sieve by aid
of the arc light. The vessel was put under very low speed for an hour
for surface towing., ‘

On the morning of the 22d we sounded our way into the remarkable
hole referred to during our last year’s cruise, and at 7.52 a. m. we cast
the lead in 452 fathoms, green mud, latitude 39° 33’ 00/ N., longitude
72° 18/ 30" W., took a set of serial temperatures and water specimeuns,
and at 9 a. m. put over the small beam-trawl. TFour hauls were made
during the day between the position given above and latitude 39° 29
00” N., longitude 72° 05’ 15 W., in from 87 to 452 fathoms. In ad-
dition to our catch of the previous day, we took quite a number of pole-
fiounders and a large proportion of deep-sea fish. At 6.50 p. m., hav-
Ing finished dredgirg for the day, we hove to and drifted until 4 a. m.
the following morning, when we sounded in 510 fathoms, black mud,
latitude 390 30/ 10¥ N ., longitnde 71° 50’ 00 W., and at 4.35 put over
the beam-trawl. Four hauls were made during the day Letween the-
above position and latitude 39° 25’ 30"/ N,, longitude 71° 44/ 007 W, in
from 510 to 861 fathoms, with very satisfactory results. Among the
Wany valuable specimens taken was a large cephalopod, genus FEls-
done ; about 50 large red crabs, Geryon quinquedens (Smith), which we
found last Year; many shrimps; a small cephalopod, genus unknown;
an.d an unusually large number of fish, mostly Macrurus, other varieties
being, however, well represented. A set of serial temperatures and
Water specimens were taken after the last haul..,- The water specimen
from 500 fathoms requires special mention from the unprecedented
amount of gas it contained. When pluced in the specific-gravity cup
:)};?)lflscape of gas was perceptible to the eye and the rapid rising of
" ment €8 made it 1mpra,cti.c£§ble to obtain the specific gravity for the mo-
5 ec'. The Operator, noticing the peculiarity, turned the water into a
tlp men bottle and sealed it as soon as possible, and even then after

1@ loss of g large quantity of gas, it had very much the appearance of
80da-water. This was 80 remarkable that we immediately sent down
three Water-bottles and thermometers, the specimens showing a large
Quantity of gas, but nothing like the former one. The ship had drifted
about } of a mile between the taking of the first and second specimens.
The temperatures were uniform at 40° I,

I.t will be recollected that we experienced great difficulty in taking
serial temperatures during the winter cruise in the Caribbean Sea from
the mercury shaking down and filling the tubes of the Negretti &

Zambra deep-sea thermometer. We used what is known as the Tan-
H. Mis. 68—_3
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ner case and Sigsbee clamp, by which the thermometer was secured
rigidly to the sounding-wire or temperature-rope, thereby transmitting
all vibrations to the instrument, causing the mercury to shake down, as
before mentioned. With a view of overcoming this difficulty we sus-
pended the thermometer in its metal case by a rubber-lined thimble
and delicate spiral spring at each end, allowing it a free vertical move-
ment, intended to absorb all vibrations or jars resulting from surging of
the temperature-rope or other causes incident to service under the
various conditions of wind and sea. We have taken a large number of
temperatures this trip, without a single failure, from canses above
mentioned, and congratulate ourselves on our success in overcoming
what has been to us a serious obstacle to the rapid and successful ob-
servation of serial temperatures.

At 6.35 p. m. we started for Montauk Point, under steam and sail,
the weather clear and pleasant, with a brisk SW. breeze, but during the
evening a heavy bank rose from the northward, and at 10 p. m. the
wind came out from that direction, making 1t necessary to take in sail.
The sky was overcast with drizzling rain during the latter part of the
night, and after daylight a thick fog set in, which continued until we
passed Montauk Point, about 6 a. m., when it cleared up and we pro-
ceeded to Napeague Bay, anchoring at 7.45 a. m. An officer was sent
to the Excelsior Oil Factory to collect information regarding the men-
haden fishing during the present season. He was cordially received by
the superintendent, who made the following statement: ¢This factory
employs two working gangs, running the works night and day. Two
steamers are employed, and double the number of fish have been taken
this season that were caught last year. All the factories in Promised’

Land are doing equally well. Last year 1,143,000 fish were taken by
the two steamers up to July 24, and the present season one boat has
taken 2,500,000; the other one, being temporarily disabled, has not made
so good a record, The fish were taken from Fire Island to the east-
ward, also in Long Island Soand, where an ample supply has been
found, making it unnecessary to go to the New Jersey coast as we have
usually been obliged to do. They are very large and fat, those from
Long Island Sound averaging from 7 to 8 gallons of oil per thousand,
and those from the south coast of Long Island from 4 to 5 gallons per
thousand. We have as much oil now as we made all last season. All
the factories of any account in Long Island Sound are in operation this
year; namely, seven in Promised Land, two in Sag Harbor, and two
in Shelter Island. Edible fish are frequently taken in small numbers
with menhaden, and sharks are very troublesome, particularly this sea-
son, large numbers of them getting in the seine at times. Mackere]
were seen in schools off Shinnecock early in June.”

The boat having returned to the ship we got under way at 10.30 a. m.,
and steamed to Block Island, anchoring at 2.25 p. m: An officer was
sent ashore and called on Mr. Nicholas Ball, who stated that the mack-
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erel fishing was much better than usual on the Block Island ground.
The first fish were taken on the 10th of Jume. Cod and striped bass
are scarce, but swordfish are very plentiful. Bluefish are also taken in
large numbers. Fishermen are making from seven to eight dollars a
day.

We left-Block Island at 3.30 p. m. and anchored at Newport at 5.48

DP. m. Several fishing schooners were cruising near Point Judith and
between there and N ewport, but none of them had boats out. We saw
Do fish on the trig,
" It was our intention to leave port at daylight the following morning,
but were detained until 11.40 a. m. by thick rainy weather. It cleared
at that time, however, and we got under way and proceeded to sea.
We passed seven fishing steamers between Brenton’s Reeflight-ship and
Point Judith ; several of them had boats out, and menhaden seemed to
be plentiful. We saw at least a dozen schools.

XNo fish were seen outside of the latter point, except two small schools
of tinker mackerel between Block Island and Cox’s Ledge. At 2.45 p.
. we cast the lead in 21 fathoms, coarse sand, on this ledge, and put
Over a couple of cod lines to try for fish. A cod was taken as soon
as the line reached bottom, and the order was then given to put the
lines out. About twenty were used by the officers and Crew, very
feW of whom were expert fishermen. N evertheless, fish began to come
In quite rapidly, and after two hours’ work we had taken 85 cod, the
largest, weighing 251 pounds, 13 hake, 3 pollock, 1 deep-sea perch, and
4 sculpin. They were placed in a large dredging-tub as soon as caught
and a stream of water from the steam hose turned into it, keeping them
alive. After we stopped fishing, Mr. Benedict carefully examined the
catch for parasites, tinding quite & large number. We caught 35 cod
on this ground the 23d of October, 1883, and made a careful search for
barasites, but failed to find even a single specimen, which would seem
to indicate that the season of the year had some influence on the pres-
tnce of these pests. Before leaving the fishing-ground we put a small
beam-trawl over, intending to tow it rapidly through the water near the
bottom, in order to test the practicability of taking fish in that manner,

' Unfortunately for the success of our experiment, we veered too much
Tope for the speed we were making, and the trawl took the bottom,
caught on some obstruction, and parted the dredge-rope. There were
Several small schooners in the vicinity during the afternoon fishing for
SwWordfish. We saw one large fish and sent a boat after it, but it dis-
appeared before they reached the spot where it was seen.

At 5.15 p. m. we stood inshore and anchored in Tarpaalin Cove for
the night. We were under way again at 4.45 a. m. on the morning of
the 26th, arriving in Wood’s Holl at 5.58 a. m.

The machinery, including the motive power, dredging and sounding
engines, electric apparatus, &ec., worked satisfactorily. The boilers,
however, still gave us trouble.



36 REPORT OF COMMISSIONER OF FISH AND FISHERIES.  [34]

The weather was squally and rainy until the 29th. The repairs to
the boilers were completed on the 28th, and steam raised preparatory
to going to sea. It was our intention to make a trip to the tilefish
ground, but failing to procure bait we were detained in port over night,
and the following day being thick and rainy we remained at our moor-
ings until 9 a. m. July 31, when we left for Newport to procure men-
hadeu for bait, and arrived there at 1.20 p. m.

On our arrival a telegram was received from the Chief Signal Officer,
informing us that bad weather might be expected ; amd, as our princi-

. pal work would be in boats, we decided to remain in port until the
storm was over. '

We lefs Newport August 1, having procured a supply of fresh men-
haden, and stood to the southward. At 3.40 p. m. we hove to on Cox’s
Ledge and fished about two and a half hours with hand-lines, meeting
with indifferent success. Large numbers of hake and dogfish were
caught, but only a few cod. After the lines were in we put over the
circular towing-net, having a ring ten feet in diameter and twenty {eet
length of mnet, to try rapid towing near the bottom for fish. We
steamed at the rate of about five knots per hour for half an hour and
hauled it in. There were no fish in the net, but a few starfish and
shells showed that it had reached bottom occasionally. At 7.37 p. m.
we stood to the southward to reach our fishing-ground at daylight of
the following morning. The trawlline, containing 1,000 hooks, was
baited during the night. A school of menhaden was seen outside of
Brenton’s Reef light-ship, and a swordfish on Cox’s Ledge. With these
exceptions no surface fish were seen during the day.

Light SW. winds, hazy weather, and smooth sea were experienced on
the 2d. At 5.24 a. m. we set the tratl-line in 101 fathoms, green mud
and fine sand, latitude 40° 03/ 00" N., longitude 70°38’ 00"’ W. . The boat

"returned at 9.45 a. m. with 103 hake, 2 whiting, 1 large skate, and 49 dog-
fish, but no tilefish. Theline wasset again at 1.25 p. m. in 136 fathoms,
green mud and sand, latitude 40° 00/ 15 N., longitude 70055’ 30" W,
the boat returning at 5.40 p. m. with 68 hake, 4 whiting, and 5 large
gkates. No tilefish were taken, We made three hauls of the trawl
during the day on the slope near the fishing-boat, where we found many
of the forms discovered by the Fish Hawk in 1880. All fish taken were
examined, and numerous parasites found. Some of the whiting had
partially-developed roes, and in the numerous dogfish were found re-
cently-impregnated eggs and half-grown embryos. Life on the surface
was very meager, 2 fow petrels and one swordfish being all that was
seen.

Light SE. to SW. winds prevailed on the 3d with cloudy weather and
an occasional shower during the first part. The sea was smooth and
everything favorablo for our work. At 5.30 a. m. we set the trawl-line
in 113 fathoms, green mud and fine sand, latitude 40° 01/ 30" N., longi-
tude 71012’ 30" W., the catch being 98 hake, 15 whiting, 3 skates, and
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ldogfish. At2.07 p. m. we set the line again in 237 fathoms, green mud
and fine sand, latitude 390 54/ 30" N., longitude 71° 08’ 00’/ W., the catch
being 5 large skates and 1 whiting. 'We hardly expected to take many
fish at the depth in which we set the line, but having tried shoaler water
without success, we considered the experiment worth a trial. We were
Somewhat sarprised at the absence of hake on the line, as we were not
out of their depth, for we took large numbers of them in the immediate
Vicinity with the trawl-net. Two hauls of the trawl were made during
the day, and a set of serial temperatures and water specimens taken
in the evening. _

During the early part of the 4th we had light SW. winds, cloudy
Wweather, and occasional showers. It cleared, however, before noon and
ended with a brisk breeze from SSW., and clear, pleasant weather. At
4.30 a. m. we sounded and put the trawl over in 600 fathoms, green
Inud, latitude 39° 49’ 30" N., longitude 70° 26’ 00’/ W. It loaded up so
keavily that much time was expended in heaving it to the surfacs, and
then we did not succeed in landing it on board until the bridle-stops
Parted and relieved the trawl of most of its load. It was a good haul,
Notwithstapding the loss, several valuable specimmens being found in the
uet. It was lowered again at 10.53 a. m. in 1,180 fathoms, latitude 39°
40’ 00" N., longitude 70° 20’ 15" W., but failed to reach the bottom,
although more than the usual allowance of rope was given it. Several
Specimens were taken, however, from intermediate depths, and the con-
tents of the wing-nets possessed more than usunal interest, owing to the
rapid towing. ' ,

The next haul, in 961 fathoms, green mud, latitude 39° 45’ 30" N.,
longitude 700 17 00/ W., was an unfortunate one, as the trawl buried
in the soft mud so deeply that we were unable to clear it, even after
hours of careful manipulation, and were obliged to break the rope.
Fortunately it parted near the end, the loss being confined to the trawl
1tgelf and the wing-nets. A set of serial temperatures and water speci-
mens were taken during the evening to a depth of 700 fathoms. We
Were surrounded by the usual number of petrels during the day, and
8everal dolphins were seen about the ship. With the above exceptions
Do life was seen on the surface. It was our intention to set the trawl-
line again, but the sea was rather rough for boat-work, so we decided to
Pass the time in dredging, which we could carry on in comparative com-
fort, even with a, moderately heavy sea.

At 5.30 a. m. the following morning we lowered the trawl in 1,060
fathoms, latitude 390 46 30" N. .y longitude 70° 14/ 45 W., and made a
Successful haul. We sent it down again in 1,122 fathoms, latitude 39°
44/ 30" N., longitnde 70° 10’ 30" W, at 11.20 a. m., and brought up a
heavy load of stones with a fair proportion of specimens. At 3.15 p. m.
We sounded in 1,140 fathoms, latitude 39° 43/ 45/ N., longitude 70° 07/
00" 'W., and put over the trawl. - After landing it on deck at 6.55 p. m.,
Wwe found the tail folded snugly over the beam, closing the net entirely.
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This was the first accident of the kind for nearly two years. There
were a few specimens taken in the folds of the net, and the wing-nets
brought up their usual collection of minute forms. At 7.13 p. m. we put
the trawl over again in 1,058 fathoms, latitude 39° 44/ 00/ N., longitude
70003/ 00" W.,and at 11 p. m. landed it on deck after a successful haul.
As soon as it was up we steamed to the southward, and at 4.43 a. m.
sounded in 1,230 fathoms, latitude 39° 35/ 00" N., longitude G9° 44/ 00/
W., and put the trawl over, landing it on deck again at 9 a. m. after a
successful haul. The southerly swell was still rolling in, but had be-
come more regular, and as the wind had moderated to a gentle breeze,
we concluded to set the trawl-line again, and stood to the northward
for that purpose.

At 11.30 a. m. we sounded and set the trawl-line in 84 fathoms, sand,
gravel, and broken shells, latitude 39° 56/ 30’ N., longitude 69° 43’ 00"
W., the catch being 15 hake and 8 dogfish. Having failed to discern
any sign of the presence of tilefish after examining the whole region .
where they have been taken heretofore, it would, I think, be safe to as-
sume that they have abandoned that locality. Four hauls of the trawl
were made while the fishing party was away, in the immediate vicinity
of the above position, the material procured being the well-known forms
we have dredged from this region in former years. Our bait and alcohol
being expended we started for port at 6 p.m. The weather was clear
and pleasant, with SW. airs, but at 10 p.m. we ran suddenly into a dense
fog-bank, seen abead for an hour or more, and from that time to our ar-
rival in Wood’s Holl, at 1 p. m. on the 7th, we were groping our way
through it.

We were employed during the 8th in cleaning ship, overbauling ap-
paratus, &c., and on the 9th haaled fires to clean and repair boilers.
A schooner with coal for us arrived early on the morning of the 14th,
and we took on board 101:'2s tons during the day.

Preparations for a dredging trip were completed on the 16th, and at
4 p. m. on the 18th we left port and steamed to the southward for about
latitude 39° 40/ 00" N, longitude 71° 35’ 00" W., where we proposed to
commence work atdaylight the following morning. The wind waslight
to moderate from SW., with 2 smooth sea. At 9 p. m. a thick fog set
in, which continued through the night. The usunal outlook was kept
for surface fish; none were seen, however, except a school of porpoises
carly in the evening.

At 6.10 a. m. on the 19th we sounded in 538 fathoms, latitude 39° 39’
43" N., longitude 71° 35’ 15" W., and put the trawl over. Four suc-
cessful hauls were made during the day in the same locality, the depth
of water varying from 500 to 700 fathoms. The hauls were particularly
rich in the large red crabs (Geryon quingquedens) peculiar to this locality,
between fifty and sixty being taken. Several being prepared they were
caten by the officers, who were unanimous in the opinion that they were
very sweet and palatable. Several species of cephalopods were taken,
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‘.Jesides fish, sea-urchins, starfish of various kinds, and many fine spec-
Imens of flabellum. Dead octopods (Alloposus mollis) were passed fre-
quently during the day. Gulls were seen flying about the ship, an un-
usual oceurrence with us in this locality, and large nuwmbers of petrels
were hovering around us. At4.18 a. m., August 20, we sounded in 1,073
fathoms, and put the trawl over, latitude 39° 35’ 00"/ N., longitude 71°
18’ 45" W. Three hauls were made during the day, the first two very
shccessful, and the last, although containing a fair number of specimens,
Wwas remarkable principally for the enormous load of mud brought up
in the net, which must bave buried as soon as it struck bottom. It re-
quired hours of labor and most careful handling to get it on board. A
set of gerial temperatures and water specimens were then taken to a
depth of 800 fathoms, after which we steamed ahead slowly for an hour,
to allow of surface towing. Later in the evening we hove to, and with
the assistance of the submarine electric light took a large number of
squid and several swall surface fish. The hanls during the day were
particularly rich in deep-sea fish, holothurians, benthodytes, anthozoa,
ophiurans, sea-urching, &c. A large number of Geryon were taken also.

The 21st commenced with moderate SW. winds, smooth sea, and
Squally, rainy weather, continuing until‘about 8 a. m., when it cleared.
At 5.20 2. m. we sounded in 1,178 fathoms, latitude 390 33’ 00"’ N, longi-
tude 71© 16/ 15 W., and put the trawl over. Four hauls were made
during the day, three of them successful, but the last was very light.
The character of the specimens was much the same as those taken on
the 20th, with the addition of a brachiopod shell, which is exceedingly
rare in this locality.

The weather continued good during the 22d, when five hauls of the
trawl were made in the vicinity of latitude 40° 00’ 00" N., longitude
70° 30’ 00" W ., in from 384 to 963 fathoms. The bottom was composed
of a soft and exceedingly tenacious mud, which would not wash through
the meshes of the net. The first three hauls were composed principally
of this material, the specimens being very few compared with the num-
bers usnally found in the same depths a few miles to the eastward. The
last two hauls were better, a number of valuable specimens being taken.

’:I‘be wind gradually increased during the 23d until at dark we had a
brisk breeze and moderate swell, with falling barometer and unsettled
weather. The trawl was lowered at 5.37 a. m. in 924 fathoms, latitude
39° 47/ 207 N., longitude 69° 34/ 15/ W., and brought up an enormous
load of mud with a few good specimens. The dredge-rope stranded at
a splice while heaving in, 1,380 fathoms from the end, and, in order to
repair it with as little delay as possible, the deep-sea dredge was low-
ered and rope veered until the bad place was reached, when a strand
was put in. The dredge, which had been dragging slowly on the bot-
tom, Lrought up a number of specimens. Four hauls were made dur-
ing the day, with fair success, and a set of serial temperatures and Wa-
ter specimens was taken in the evening.
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The fish taken during the trip represent forty-three species, fifteen of
which we were unable to identify. Among those occurring in the lar-
gest numbers may be mentioned the Macrurus Bairdit, pole- .flounder 8,
Synaphobranchus pinnatus, Histiobranchus, and Haloporphyrus. A chow-
der was made from the last-named fish one day, which was eaten by all
the officers and naturalists, the universal opinion being that it was a
good chowder, almost as good as it would have been without the fish.
Nearly the same species were taken at each haul, varying sotnewhat in
numbers.

At 10.05 p. m. we started for port. The weather was squally, with
occasional showers and lightning from NW, At 3.40 a. m. on the 24th
we ran into a thick fog, which lasted till 9.30 a. m., at which time we
were near No Man’s Land. We arrived in Wood’s Holl at meridian
and made fast to our moorings.

The specimens taken during the trip were landed the following day,
the starboard boiler was blown down for cleaning and repairs, the
dredge-rope spliced where it stranded during the trip, and preparations
were made for coaling. The weather was squally and rainy during
the day.

At meridian August 26th, we left Wood’s Holl for Newport, R. I.,
under the following orders:

U. S. COMMISSION OF J'ISH AND FISHERIES,
Wood’s Holl, Mass., August 26, 1884,

Sir: A telegram just received from the Secretary of the Navy in-
quires whether he can borrow the steamer Albatross for a week. If
the vessel is in a suitable condition to move, or can be readily made so,
you will proceed to Newport and report to the Secretary for such duty
as he mway wish to assign you for the period in question. While in
Newport, should you find it expedient to take on board coal for the
vessel before returning to Wood’s Holl, you will do so. You will also
report your arrival at Newport by telegraph, and keep me duly in-

formed of the general movements of the vessel.

‘ Very respectfully,
S. I. BAIRD,
Commissioner,
Capt. Z. L. TANNER,
Commanding Steamer Albatross, Wood’s Holl, Masa

Reported at Newport 5 p. m., August 26, 1884,
WM. E. CHANDLER, :
Secretary of the Nary.

The weather was thick and foggy in the Sound, but became more
favorable as we approached Newport, where we anchored at 4.50 p. m.,
and at 5 p. m. I reported for duty to the Secretary at the torpedo
station, as indicated by his indorsement on the orders above quoted.
He visited the ship at once, accompanied by Capt. Thomas O. Selfridge,
U. S. N., commandant of the station, inspected the vessel, her quarters,
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&c., made an appointment for the following morning, and at 6 p. m.
left the ship, returning to the torpedo station.

The Despatch, flying the flag of the President of the United States,
was lying in the inner harbor, and the following vessels of the North
Atlantic fleet were at anchor outside of Goat Island: The Tennessee,
flying the flag of Acting Rear-Admiral Luce; Swatara, Vandalia, and
Alliance. The monitors Passaic and N. antucket, and the torpedo-boat
Alarm were at moorings near Coaster’s Harbor Island.

At$9.20 a. m. on the 27th the fleet got under way and steamed up
Narragansett Bay, anchoring off Conanicut Park to await the arrival
of the President and the Secretary of the Navy. At 11.50 the Despatch,
flying the flag of the President, steamed up the bay, followed by the
Albatross at 11.55, flying the flag of the Secretary of the Navy at the
main. We soon joined the fleet and took a favorable position to witness
torpedo practice by the several vessels, after which we returned to New-
port, anchoring in the inner harbor near the Despatch.

The services of the vessel were not required on the 28th, the day
being spent by the President, Secretary of the Navy, officers of the
fieet, and invited guests at the torpedo station, witnessing various ex-
periments and inspecting the buildings and workshops. The President
Wwas saluted with twenty-one torpedoes when he landed on the island.

At 9.15 a. m., on the 29th, the fleet got under way and proceeded to
sea. The Albatross, with the Secretary of the Navy and a distinguished
party on board, followed at 10.55 a. m. The iron-clads that had gone
out during the morning were met off Beavertail, standing in.

-We Jjoined the fleet to the eastward of Point Judith about noon, and
Wwitnessed target practice, tactical exercise, and, finally, sail and light-
Spar drill. The Despatch, flying the President’s flag, joined the fleet
In time to see the later evolutious and sail exercise. “We returned to
Newport in company with the fleet, and anchored at 3.45 p. m.

The weatber was overcast on the morning of the 30th with light
Westerly winds. Heavy rain set in about 4 p- m. and continued during
the evening. At9.15 a. m. the fleet got under way and steamed up the
bay, auchoring off Coddington Point, where the Despatch, flying the
President’s flag, and'the Albatross, bearing the flag of the Secretary of
the Navy, joined them at 12.10 p. m. A landing party was sent on
shore from the fleet about 1 p. m. and had a sham battle, was reviewed
by the President, and returned on board about 3 p- m., when the fleet
returned to its former position outside of Goat Island. At 4.15 p.
m. th_e Despatch and Albatross got under way and steamed around the
fleet in company. The yards were manned and a salute of twenty-one
guns fired in honor of the President, after which both vessels steamed
to the inner harbor and anchored at 4.56 p. m.

Th.e weather was overcast and rainy during the morning of the 31st,
clea,.rmg at noon. At 2.30 p. m. we got under way for Wood’s Holl,
baving the Secretary of the Navy on board. Soon after 4 p. m. we ran
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into a fog, making it necessary to feel our way very carefully. The
Vineyard Sound light-ship was sighted at 5 p. m., and taking our de-
parture from it we ran to the vicinity of Tarpaulin Cove and hove to
" until 7 p. m., when, the fog lifting a little, we saw the light and stood in,
anchoring at 7.27 p. m, for the night. The wind veered to N'W. soon
after, and the weather became clear and pleasant.

At 4.43 a. m. the following morning, September 1, we got under way,
arriving in Wood’s Holl at 5.20 a. m. The Secretary visited the wreck
of the Tallapoosa during the day, and on his return was met by Com.
J. G. Walker, Chief of the Bureau of Navigation, and Chief Constructor
T. D. Wilson, who came here by direction of the Secretary to confer
with him on matters pertaining to their respective Bureaus. The party
remained on board during the night, leaving by train on the morning
of the 2d, when the Secretary’s flag was hauled down and the work of
the Commission resumed.

The wire on the working reel was overhauled and splices renewed
where they showed signs of wear. Fires were hauled and repairs com-
menced on the starboard bLoiler. We coaled ship on the 3d, taking on
board 793343 tons. Repairs on the boilers were completed on the even-
ing of the 4th, and at 4.20 p. m. on the 5t we cast off from our moor-
ings and started for an offshore dredging trip. Passing No Man’s
Land at 7 p. m. we laid a course S. § W. per compass, intending to
reach a depth of about 1,500 fathoms by 9 a. m. the following morning.
The night was exceedingly pleasant, with moderate SW. wind, a smooth
sea, and the full moon shining brightly in a cloudless sky.

At 9 a. m. on the following morning we sounded in 1,625 fathoms,
latitude 39° 05/ 30" N., longitude 70° 44/ 30/’ W., and at 9.57 put the
traw] over with wing-nets and mud-bag attached. It was landed on
the bottom at 11.34 a. m., with 2,200 fathoms on the dredge-rope, dragged
until 12.39 p. m., and landed on deck at 2.13 p. m. after an unusually
rich haul. At 2.20 p. m. we sounded again in 1,537 fathoms, latitude
39° 03" 16" N., longitude 70° 5¢/ 45/ W., and at 3.03 p. m. put the trawl
over with wing-nets and mud-bag attached, as usual, veering to 2,300
fathoms on the dredge-rope. It was landed on deck at 7.51 after a
successful haul, and at 7.53 we started ahead fuM speed on a southerly
course to deepen the water. :

Although this report is intended merely to chronicle the movements
of the ship and the mechanical operations performed in procuring
specimens, leaving the purely scientific data in the hands of the natur-
alists, it may not be out of place simply to mention some of the princi-
pal objects of interest. In our hauls to-day a large quantity of foram-
inifera was procured, not only in the mud-bag secured to the tail of
the trawl-net, but in the trawl itself; particularly in the first haul.
Immense numbers of small ophiurans were taken in both bauls, the
lower portion of the trawl-net being literally covered with them ; sev-
eral specimens of small brachiopods exceedingly rare in this region
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Wwere taken in the first haul, besides three species of starfish, small
ascidians, several species of anthozoa, one very large shrimp and nu-
merous smaller ones, a variety of shells, and several benthodytes, the
largest we have ever taken. A remarkable feature of the last haul was
the bringing up of several bricks with, a quantity of mortar. Conjec-
ture was rife as to the origin of our peculiar cateh, the classical mind
suggesting that we had been raking over the chimneys of famed Atlan-
tis ; whereupon the practical man destroyed all romance by the matter-
of-fact statement that it was in all probability the discarded try-works
of some homeward-bound whaler.

At 4.40 a. m. on the 7th we sounded in 2,516 fathoms, latitade 37°
48 30" N, longitude 69° 43’30/ W., and at 6.42 put the trawl over with
usual attachments of wing-nets and mud-bag, veering to 3,800 fathoms
on thedredge-rope. While the trawl was down a boat was lowered and a
large dead octopus secured from the surface. The trawl was landed on
deck at 1.20 p. m., but had no bottom specimens; there were, however,
several shrimp, one squid, and nine Cyclothone lusca in the trawl, be-
sides many small crustaceans in the wing-nets. The current of the Gulf
Stream was running between 3 and 4 knots per hour, which, even with
every precaution, prevented our landing and retaining the trawl on the
bottomn. While heaving in, the dredge-rope stranded 1,996 fathoms
from the end, and we were obliged to run that amount overboard with
a sinker attached, and repair the damage by putting in a new strand.
This occupied us until 6 p- m., when we took a set of serial tempera-
tures and water specimens to 1,000 fathoms. A comparison of this
series with others taken on opposite sides of the Gulf Stream will show
conclusively the depths to which its waters penetrate the ocean bed.
The taking of serial temperatures in a 4-knot current is by no means a
simple operation, and wholly impracticable with our ordinary methods.
It is our custom to use the dredge-rope with a hundred-pound sinker
attached for taking serial temperatures and water specimens, but the
vibration of the rope was so great in the present instance that it played
havoc with the thermometer readings, and obliged us to resort to the
sounding-wire. Even then we could use only two thermometers at a
time, which made it a slow and tedious operation.

Marine life was more plentitful during the day than usual. A school
of finback whales was seen during the forenoon, and occasionally a
Sea-bird. A school of blackfish passed us about dusk, and a small gray
bat, which had been hovering about the ship for a day or two, was cap-
tured and kept alive. After dark the submarine electric light was
brought into requisition, and by its aid a shark 7 feet 3 inches in length
Was captured, and five young about G inches in length were taken from
1t. A sucker-fish (Hcheneis remora) was also captured. It clung tena-
ciously to the shark until landed on deck, when it was forcibly removed.

The larger fish was carefully examined for parasites, without, however,
meeting with success.
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At 7 a. m. the following morning we sounded in 2,574 fathoms, latitude
360 16’ 30" N., longitude 68° 21’ 00 W., and at 8.31 put over the trawl,
with the usual attachments, veering to 3,800 fathoms on the dredge-rope,
landing it on the bottom at 11.05 a. m. It dragged until 1 p. m., when’
we began heaving in, and at 1.24 the rope parted at 3,400 fathoms, under
a strain of 5,000 pounds. It broke inboard, and, fortunately, the loose
end caught under the guard of the block at the boom end, holding the
rope under a tension of over two tons until we could secure it. It was
spliced, and the trawl hove up and landed on deck at 7.40 p. m., after a '
successful haul, although the amount of material was no larger than
usual in the same depth. The mud-bag came up full of ooze, rich in
foraminifera, and in the trawl were two dozen Ophioglypha convexra, sev-
eral shrimp, shells, one large galacantha-like form, several fragmeants,
and one whole octopus, besides one specimen of Sternoptyz diaphana. A
variety of minute crustaceans was as usual found in the wing-nets. A
set of serial temperatures and water specimens to 1,000 fathoms was
taken after the trawl was up. A few sea-birds and a solitary shark
were the only evidence of marine life seen during the day. At 9.35 p.
m. we started ahead WSW. } W. per compass to change the ground.

At 5.07 a. m. on the 9th we commenced to sound, but the stray-line
parted when 600 fathoms had run out, obliging us to reel in the wire and
begin again. The sinker and sounding-rod were lost. At 6.07 we got
bottom in 2,513 fathoms, latitude 36° 05’ 30/’ N., longitude 69° 51’ 45'/
W., and at 7 2. m. put the small trawl over, with wing-nets and nud-
bag attached, landing it on the bottom at 9.23 with 3,300 fathoms of
rope out. The splice in the rope at 3,400 fathoms was renewed while
the trawl was dragging. We commenced heaving in at 12.30 p. m., land-
ing the trawl on deck at 3.06 p. m., with an enormous load of clay and
a fair collection of specimens. The mud-bag came up full of blue and
gray clay with a mixture of ooze, containing & small amount of forami-
nifera. In the traw! wings we found a few crustaceans, and in the trawl
itself was the load of clay above-mentioned, several Ophioglypha convexa,
a number of large cephalopods in good condition, nearly a bucketful of
small stones, several shells, a small piece of wood, and two unknown fish.
After the trawl was landed on deck, serial temperatures and water speci-
mens weretaken toa depth of 1,000 fathoms, and at5 p. m. westarted ahead
WNW. per compass to change our station. After running all night we
sounded at 5 a. m. the following morning in 2,045 fathoms, latitude 37°
00’ 00" N., longitude 71° 54/ 00 W, and at 6.20 put the small beam-trawl
over with wing-nets and mud-bag attached. It landed on the bottom
at 8.20 with 3,000 fathoms of rope out, and at 9.568 we began heaving
in, landing it on deck at 12.15 p. m. Therope stranded at 2,600 fathoms
while heaving in, causing a delay of half an hour repairing it. At 12.20
p. m. we sounded in 2,109 fathoms, latitude 36° 55’ 23/ N., longitude
710 55’ 00" W., and at 1.156 put the small trawl over, with attachments
as before, landing it ou the bottom at 3.25 with 3,200 fathoms of rope
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out. After dragging an hour the trawl buried in the mud and clay of
the bottom and was lost, together with the wing-nets and mud-bag.

In the first haul several valuable specimens were taken. Among
them were three very large red shrimp and many smaller ones, a variety
of anthozoa, ophiurans, Ophioglypha convexa, several species of starfish,
including a rare Archaster, shells, &c. A few crustaccans were found
in the wing-nets, and the mud-bag was filled with rich foraminiferous ooze.
Several varieties of fish were taken, among them a large number of Ma-
crurus asper, a few COyclothone lusca,and a single specimen of Sternoptyx
diaphana. A set of serial temperatures and water specimens were taken
to 1,000 fathoms, and at 9 p. m. we started ahead W. 3 N. per com-
pass for the night. The hauls described above were taken about the
center of the Gulf Stream, with a current of 2 knots or more per hour;
a condition which would be rather favorable than otherwise in shoal
water, but in depths exceeding 2,000 fathoms it complicates matters
more than one would believe, unless one had experienced the perplex-
ities of keeping the trawl on the bottom without kinking the rope or
burying it so deeply as to lose the outfit.

We left the Stream between 4 and 5 o’clock the following morning,
the water changing from 83° to 782 Fahr.; and at 5 a. m. sounded in
1,582 fathoms, latitude 37° 25/ 0 N., longitude 730 06’ 00" W. The
trawl was lowered at 5.37, the dredge-rope veered to 1,084 fathoms, and
the vessel allowed to drift while a splice was made 2,000 fathoms from
the end, where the rope stranded. The trawl was landed on deck at
11.25 a. m., with an enormous load of mud and a variety of valuable
specimens. A sounding was then taken in 1,600 fathoms, latitude 37°
22/ 53" N., longitude 73° 06’ 30" W., and a set of serial temperatures
and water specimens obtained to 1,000 fathoms. We then steamed to
the northward and westward until 4.12 p. m., when we sounded in 1,423
fathoms, latitude 37° 38’ 40" N., longitude 73° 16/ 30" W., and at 4.54
put the trawl over, landing it on the bottom’at 6.10 p. m., with 2,100
fathoms on the dredge-rope. It dragged until 7.05 aud was landed on
deck at 8.35, proving an excellent haul. At 9.30 p. m. we started ahead
NNE. per compass to change our station,

Among the many valuable specimens taken during the day may be
Inentioned a variety of anthozoa, large quantities of foraminifera, sev-
eral specimens of benthodytes, large quantities of Archaster grandis,
and oOther varieties of starfish, shells, worm-tubes, some very swmall
holothurians, and a heavy load of a substance which resembled cinders
from a furnace, both in color and form, but there the resemblance
ceased. It was light and quite soft, crumbling under pressure of the
hand, and cutting readily with a knife. It came up in fragments from
johe size of a silver dollar to a foot in diameter, and from § inch to_ 13
inches in thickness. There were many burrows, or worim holes, running
ﬂ}rough the mass, some of them tliree-eighths of an inch or more 1n
diameter. From appearances I should judge that this peculiar sub-
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stance formed a crust underlying a thin covering of ooze through
which it frequently cropped out, as many of the fragments were cov-
ered with anthozoa, shells, and worm-tubes. The mud-bag, which is
simply a boat-dredge with a tight canvas bag attached to the end of
the trawl-net, was filled with soft foraminiferous ooze, but there was
none of the substance referred to above, indicating that it had simply
skimmed along the surface without penetrating the dense medium
below. There were not many fish taken; a few Macrurus asper, Halo-
porphyrus viola, and Licodes being the most important.

At 4.37 a. m. on the 12th we sounded in 1,168 fathoms, latitude 38°
257/ 00" N., longitude 73° 02/ 00" W., and at 5.17 put the trawl over,
veering to 1,800 fathoms on the dredge-rope. It was landed on deck
again at 8.33 a. m. Three more hauls were made during the day, all
of them fairly successful. Enormous loads of mud were brought up,
rendering the work of hoisting rather tedious, but it served the purpose
of protecting delicate specimeus, the result being that our catch was
as a rule in excellent condition. The result of the day’s work may be
summarized as follows: ooze, mud, and clay from the trawl-net, mud-
bag, and on one occasion even the wing-nets gave us many minute
shells, foraminifera, and worms. Several specimens of Octopus Bairdii
were taken in good condition. Benthodytes were plentiful, and Geryon
quinquedens were found in large numbers in some of the hauls.
Shrimp, worms, shells, starfish, and opbiurans were more or less
abundant. Two species of Archaster were taken. As we were operat-
ing in comparatively shallow water the number and variety of fish was
notably iucreased. Haloporphyrus viola were found in considerable
numbers, and a few specimens of Macrurus asper, Halosaurus macrochir,
Chauliodus Sloani, and Macrurus Bairdii were taken. Phyeis Chesteri,
whiting, small skates, and pole-flounders were more plentiful, while
single specimens ouly were found of Halieutwa senticosa, Alepocephalus,
the snipe, and long-nosed eels, &c. Three unknown species were taken.
Serial temperatures and water specimens were taken in the evening,
after which we steamed to the northward and eastward to change our
working ground.

The weatber, which had been exceptionally pleasant during the trip,
became squally and unsettled in the morning, with brisk winds from
NE., moderating, however, toward evening. We were visited during
the day by several small land-birds, a fish-hawk, a couple of small bats ;
schools of porpoises and blackfish were seen also. Attempts were made
to capture a porpoise, but they kept out of reach of our harpoons.

At 4.30 2. m. on the 13th we commenced work in 810 fathoms, lati-
tude 39° 09’ 00" N., longitude 72° 13/ 15" W., making five hauls during
the day. All of them were successful except the last, when the net
came up empty, the lashing having parted. Large numbers of Geryon
quinquedens, large soft sea-urchins, shells, shrimps, Flabellum Goodeii,
and starfish were taken; also a large quantity of foraminifera and
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crustacea. The collection of fish was quite extensive and interesting,
although well-known, a single specimen only remaining unrecognized.
The list of species taken the previous day, with the addition of a dog-
fish, Synaphobranchus, Chimera, Stomias feroz, Cottunculus torvus, a pug-
nosed eel, and a black dogfish would represent our catch during the
day. In addition to the above, we caught a dolphin (Coryphena) with
a hook and line, and a shark (Aprionodon punctatus) seven feet seven
inches in length. A single specimen of sucker (Echeneis remora) was
taken from the shark’s side and preserved in alcohol. The larger fish
was examined for parasites, several being found. Serial temperatures
and water specimens to 700 fathoms were taken after we finished dredg-
ing, and at 7.52 p. m. we started for port.

The wind increased gradually during the day, nntil at dark it was
blowing a moderate gale from NE. with a heavy swell. This continued
during the night, moderating the following morning as we approached
land. We reached Wood’s Holl at 4.20 p. m. on the 14th without ineci-
dent worthy of notice, and made fast to our moorings.

We were employed during the 15th in landing specimens and over-
hauling apparatus. Fires were hauled and preparations made for clean-
ing and repairing the boilers. Hon. Theodore Lyman, M. C., and Sir
Lyon Playfair, M. P., visited and inspected the ship and her scientific
apparatue during the day.

We coaled ship on the 18th and 19th, taking on board 993 tons. The
boilers were ready for service on the evening of the 20th, and fires were
started on the 22d, with the intention of going to sea, but unfavorable
weather being reported by the Chief Signal Officer, we remained in port
until 8.05 a. m. on the 25th. We then left for Newport to procure bait,
with which we proposed to try for fish in the various localities where
our dredging and trawling operations would carry us. Our work was
to be confined to depths between 30 and 125 fathoms, for the purpose
of ascertaining at what point the Gulf Stream waters cease to exert a
perceptible influence on the fauna at the sea-bottom.

Mr. Richard Rathbun, Sanderson Smith, Peter Parker, jr., and Wil-
lard N ye, jr., accompanied us as naturalists, in addition to Mr. James E.
Benedict, the resident naturalist.

We arrived at Newport at 1 p. m., procured three barrels of fresh
menhaden for bait, and at 2.30 p. m. left the harbor and stood to the
southward. Reaching Cox’s Ledge at 5.30 we hove to and tried for
codfish, bat failed to take a single specimen, although we kept lines
over for three hours. A dogfish was taken from the bottom and a rare
8pecies of shark from the surface, the latter having been attracted to
the ship’s side by the submarine electric light, which was being used
to catch squid. Two schools of small mackerel were seen whil(? we
were hove to on the ledge. At 8.30 p. m. we started ahead slowly, and
surface towing was carried on till 9.30, when we laid a course SSE. .for
the night. Fresh breezes from SSW. prevailéd during the morning
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with clear sky, the wind moderating about noon, and at 9 p. m, it veered
to NE., with overcast, rainy weather.

At 5.25 a. 1. on the 26th we put the trawl over in 32 fathoms, latitude
400 38/ 00" N., longitude 70° 29’ 45" W. Eight hauls were made during
the day in a southerly direction, ending in 122 fathoms, latitude
390 56/ 45" N., longitude 70° 20’ 30 W. The hauls were all successful ;
large numbers of pectens were taken, particularly at station 2241, when
over 500 werefound in the net, besides shells of variousspecies. Worms,
among which were Latmatonice armataand Hyalincecia artifex, were plen-
tiful, as well as drchaster americanus and Ophioglypha Sarsii among the
ecbinoderms. Shrimp, crabs of various species, and. mollusks were
found in every haul. The fish were represented by seventeen species,
Phycis chuss being the most plentiful. One hundred and seventy squid
were taken during the evening with jigs, the submarine light being
used to attract them alongside. A largé mackerel-shark was caught
with hook and line. Strong winds prevailed during the day, with a
heavy swell, making boat service impracticable; even the dredging
operations were carried on with some inconvenience at times.

Work was resumed at 5 o’clock the following morning, the trawl being
lowered in 78 tathoms, latitude 40° 03/ 00’/ N., longitude 69° 57/ 00" W,
Eigbht bauls were made during the day in a northerly direction between
the above position and latitude 40° 46/ 30/ N, longitude 69° 50 15" W,
in 18 fathoms. From dark until 8.20 p. m. hand-lines were used and a
large number of dogfish taken. Earlier in the evening we hove to in 25
fathoms and tried for codfish, but met with no success. Two porpoises
were taken with the harpoon and iced, and a fish-hawk was shot and
the skin preserved. The catch during the first part of the day was
much the same as yesterday, but the Lottom changed later and we
brought up great numbers of sand-dollars, filling the table-sieve at a
single haul. TFifteen species of fish were taken, QGlyptocephalus cyno-
glossus being plentiful and of large size; the first full-sized specimens
we have taken south and west of Monomoy Point. The weather was
more moderate during the day and toward evening the sea became
quite smooth, but the barometer was falling steadily and the weather
indications were decidedly unfavorable.

At 5.32 a. m. on the 28th we put the trawl over in 30 fathoms, latitude
400 38/ 30" N, longitude 69° 29/ 00" W., and ran a line to the southward,
making six hauls between the above position and latitude 39° 54/ 45/
N, longitude 69° 29’ 45 W, in 250 fathoms. At 4.25 p. m. we started
for port, our supply of alcohol being exhausted. During the morning
large numbers of sand-dollars and shells were taken, and several very
large and perfect specimens of Asterias vulgaris were preserved in
aleohol. The last haul brought up the table-sieve full of worm-tubes,
most of them bhaving sea-anemones attached, besides a few brachiopods.

There were fifteen species of fish taken, corresponding generally with
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the list of previous days; Macrurus Bairdii, Macrurus carminatus, and
Scopelus, which were taken in the last haul in 250 fathoms, may, how-
ever, be added. The weather was unsettled during the evening, and
- after midnight we had several heavy rain-squalls; the wind moderated,
however, as we approached the land, '
At 6.30 a. m. on the 29th we arrived in Wood’s Holl and made fast
to our moorings. The specimens were landed during the day. Slight
repairs were made to the machinery and boilers, and on October 7 we
received 48444% tons of coal on board. All preparations having been
made to leave the station for the season, we started for New York at
9.10 2. m., October 8. We stood first for Cox’s Ledge and spent several
hours trying for fish, with indifferent success. Arrivingin New York at
10.30'a.m. the following day, we anchored off Twenty-fourth street, North
River. Official visits were received from the U. S. S. Minnesota and
the French flagship Flore. The yacht Coquette was capsized near this
vessel during a squall. Her crew was rescued and the yacht towed
ashore by our steam-cutter.
I returned the official visits from the U. S. S. Minnesota and the
French flagship Flore on the 10th, and on the following day the ex-
ecutive officer of the Flore with his aide visited the ship and made an
extended and careful examination of vessel and apparatus. Capt. T.
H. Parfait was in command of the Talisman during her scientific explo-
rationsin 1883. Later in the day, Hon. William E. Cbandler, Secretary
of the Navy, and Senator Rollins visited the ship. On the 13th, a large
barty of officers from the Flore came on Loard and made a thorough
examination of the scientific apparatus.
Our stores were all on board and everything ready for sea on the
morning of the 16:l, but cautionary signals being reported on the coast
of North Carolina, we remained at anchor until 10.50 a. m. on the 17th,
when we got under way and proceeded to sea.
fl‘he wind being favorable, we stood to the southward under steam and
sail d}lriﬂg the night, and, at 1.30 p. m. the following day, put the trawl
over in 430 fathoms, latitude 37° 08’ 00/ N., longitude 74° 33’ 00" W.
Three hauls were made during the afternoon, with good results, At
5.05 p. m. we started again for Hatteras, intending to reach our working
ground at daylight the following morning. At 6.15 a. m. on the 19th
‘}VIG put t‘he small beam-trawl over in 111 fathoms, latitude 35° 07/ 00
o {Onglﬁude 75° 08/ 30" W. It was a very light haul, but the next
rlchm 68 fathoms, within a mile of the former position, was exceedingly
fmm-(1 .Several rare and beautiful starfish, sea.urchins, coral, &.c., were
2 bed “tl' the remnants of the net, which had been torn by dragging oYer
of 50 fo coral. The tangles were then used with good results outside
mud athoms; and finally a line of dredgings, in which the trawl,'with

ud-bag attached, was used, was run inshore to 11 fathoms, latitude

389 21/ 307 N., longitude 75° 20" 00 W. Twenty hauls were made
H. Mis. 68——4
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during the day, nearly all of them bringing up a variety of specimens.
Large numbers of crabs, sponges, worms, corals, and fish were taken.
Many of the latter we were unable to identify. A large number of mi-
nute shells were brought up in the mud-hag. - We stood off shore a few
miles after the last haul and lay to for the night, keeping within range
of the light. At daylight the following morning we ran into 7 fathows,
latitude 35° 227 30" N., longitude 75° 26’ 00"’ W., and commenced work,
running a line of fourteen hauls offshore, the last one being 671 fath-
oms, latitude 35° 41’ 30" N., longitude 74° 48’ 30 W. Crabs were found
very abundant, and worms, sea-anemones, hermit-crabs, &c., were taken
in lJarge numbers. A single specimen of a full-grown lobster (Homarus
americanus) was taken in 49 fathoms. It would be difficult to tell which
was the most surprised, the lobster or ourselves, as it is the first time’
on record of a lobster having been found in these regions. Fish were
taken in considerable numbers, and many minute shells were found in
the mud-bag.

At 6 a. m. on the 21st we put the tangles over in 57 fathoms, latitude
35° 11/ 30"/ N., longitude 75° 05/ 00 'W., in search of the coral bed over
which we bad dragged the trawl on the previous day, and althouagh we
were unable to find the spot, we succeeded in obtaining a number of
interesting specimens. Ten hanls with tangles and trawl were made
during the day, with fair success ; although much time was consumed
in an attempt to make a haul with the trawl in the current of the Gulf
Stream, which was running nearly four koots an hour.

From 1.10 to 2.35 p. m. we were experimenting with Read’s photome-
ter for determining the penetration of light in sea-water. A series of
three photographs were taken at 5 fathoms, and another at 25 fathoms ;
the exposures being 5, 10, and 15 minutes for each depth. Theappara-
tus performed its work satisfactorily at the depths indicated, but it will
require some alterations to make it practicable in great depths, where
it must necessarily be used.

At 7.566 p. m we started for Washington, D. C., anchoring near Upper
Cedar Point at 5.30 p. m. on the 224, and arriving at the navy.yard at
10.30 a. m on the 23d. ‘

The specimens taken during the trip and other articles consigned to
the Smithsonian Institution were landed, and the work of overhauling
and refitting commenced. The holds and store-rooms were broken out,
cleaned, and restowed ; the bilges were cleaned, chains overhauled, the
ship painted inside and out, rigging overhauled, &ec.

The dredge-rope was examined and an additional quantity reeled ou
the drum. New trawls and dredges were procured, and a new accumu-
lator of greater length and larger buffers, was substituted for the old
one.

Enpsign L. M. Garrett reported for duty November 1, and Ensign
Franklin Swift on the 1st of December. The weather became very cold
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toward the latter part of the month, ice forming around the ship on the
20th thick enough to bear the weight of a man. The vessel was not
quite ready for sea, but fearing an ice blockade, we left on the 24th for
Norfolk, Va., where we could complete our outfit and sail at any time
without fear of detention. :

The Eastern Branch was covered with about 3 inches of ice. through
which we were obliged to break our way until reaching the Potomac,
Where the channel was kept open by the frequent passage of vessels. Ar-
riving off Quantico about dark we anchored for the night, and getting
under way at daylight the following morning, reached Hampton Roads
at 9.15 p. m. and anchored near the fort.

A thick snow storm set in during the night, and when we got under
Way the following morning we could not see more than two or three
ship-lengths, We felt our way through it, however, reaching the navy-
yard at Norfolk, Va., about 9.30 a. m.

The bunkers were filled with coal, and on the evening of Decemper
31st the Albatross was ready for sea, waiting only the arrival of the
Raturalists who were to Jjoin us for a cruise in the Gulf of Mexico.

The following officers were attached to the ship at this date:

Z. L. Tanner, lieutenant-commander, U. S. N., commanding.

Seaton _Schroeder, lieutenant, U. S.N.,, executive officer and navigator.

1}- O. Baker, lieutenant, U. S. N.

C.J. Boush, lieutenant (junior grade), U. S. N.

R. H. Miner, ensign, U. S. N,

L. M. Garrett, ensign, U. 8. N.

Franklin Swift, ensign, U. 8. N,

J. M. Flint, surgeon, U. S. N.

C. D. Mansfield, paymaster, U, 8. N.

George w, Baird, passed assistant engineer, U. S. N, in charge of
nachinery.
B Petty officers.—S. M. McAvoy, John Hawkins, John Bergesen, Walter

ll.ul(lell, machinists ; Charles Wright, master-at-arms ; Samuel LeRoy
M{ItChard, equipment yeoman; N. B. Miller, apothecary; George A.

ller, baymaster’s yeoman ; Frank L. Stailey, engineer’s yeoman.

he crew numbered 59 men.
Mr. James E. Benedict was still attached to the ship as naturalist.

va?ttenti'()n is called to the following appended reports, giving much
aa ble. Information in regard to the work of the various departments:
:Vlga.tmn Report; Engineer’s Report; Medical Department, Sanitary
]istp orty and Records of Specific Gravities; Naturalist’s Report, with
8 of birds, fishes, &c., taken; Dredging and Trawling Record; and
able of Serial Temperatures.
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NAVIGATION REPORT OF LIEUT. SEATON SCHROEDER,
U. 8. N., NAVIGATOR.

During the year 1884 the geographical limits of the cruising of the
Albatross were the parallels ot 8° 30’ and 43° north latitude, and the
meridians of 61° 30’ and 85° 30’ west longitude. The number of days
at sea and the distances run, together with the object of each trip, are
given in the following table : .

Date. Object. Distance.

' " Miles>
January 6to7 ............. Baltimore to Norfolk ..o ! 163
January 10to 17 ........... Sounding trip ......... tL, 417

-1 Sounding ang dredging t)

January 24 to 30 .
Swinging ship .....

February 2 ... ..

LG
. 2
February 3 to 11. Soundmg nn( dredgmg t 1,200.4
¥ebruary 18 to 26 RPN PR do 1,100. 8
February 27 to M .do . . 333. 8
March 12 to 16. .... ..do . e teieeaieeeeiieieieescaceiceiaaeeeatiecaaaanaas 605. 1
March 22 to ¥6. [P PO g | 420.4
April2to5.. [P QO teimianietneretsaantacneeaieccieranssanaacanaiaomaoeann ; 253
Aprll 9to15. D eiee L B813. 1
April 20 . .1 Koy West to Havana, Cubit.ceaeeieaienioiiiioioianiiniiaaa 100
Apnl 30 to .\Iuy 7 ..l Sounding and drod"mg L3 PN 603J. 8
May 11toi7.... .. Sounding trip . ... e 1,270.5
July 13 to 14. ..} Washington to Norfolk .....eiemoinmieiiiei i an | 174
July 20 to 2. .| Invest igatmg migrations of monhaden and mackerel .......... 651.7
July 31 to Au*,ust 8. Dredgmg 3 o 5 A 486. 4
August 19 B U 20 2 1 2 -t 420, 2
Au[,ust, s ‘vVood 8 Holl to Newport................ i 42
August "8 to3 Tlagship of Honorable Secretary of the M a.vy A 47
September 1 . Newport to Wood's Holl.......0............0. ‘ 42
September 6 to 1 Dredging trip. oot e ae . 943
September 25t029.........L...._. 4o e et et eae e e eeaaee e aeaaaaeaans I 424.1
QOctober 8to9....... .| Wood's Holl to New York . ..ciuueueeenraricariiennnannennn. I 180
October 17to 23..... S Dredging triD. e e e it ! 797
December 25t0 26 . ....... Washington t0 Norfolk - .- oeulioeioiieriieaaanaaaaaneaan, [ 174
Total (134 days). .. ... e e e | 13,388

The number of soundings taken during the year was 701, almost all
of which were located with sufficient accuracy to be of hydrographic
value ; of these, 191 were also dredging stations.

During the winter and spring the vessel was employed in hydro-
graphic work for the Navy Department ; searching for reported dangers
in the West Indies and between there and the Chesapeake; running lines
of soundings across the Caribbean Sea and among some of the islands;
taking serial temperatures and noting surface currents ; making an ex-
amination of a part of Savanilla Bay, United States of Colombia, and
establishing the longitude of Cape San Antonio light-house, Cuba.

TFollowing is a list of reported dangers over or near which the depths
were found in the positions given:



[51] . WORK OF STEAMER ALBATROSS. 53

List of reported dangers.

I
Name. L“t}i}“d" .I.on‘%i’tudo; Depth.
1
[¢] [ " [+] t Iz Fathm.
B4 48 4572 25 00! o 462
83 50 20|71 42 00 2, 053
i .81 15 42|67 39 30 2,767
0Urand 8hoal. .......oooiveiiiinanaans iaaanns ....| 24 35 14|65 13 07 3, 008
izhton Rock .. .17 39 30|78 22 15 2, 490
008 Shoal . ... 17 48 00|78 84 15 2,369
reakers. ... 12 654 40} 60 11 10 2,768
Giie ... 12_10 3068 11 00| 2, 707
TGOX‘gia Shoal... .. Many soundings. (Least) 17
ribune Shoal. .. .. 12711730 14 27 30 2, 067
owhatan Shoal . .. (11 11 0075 60 80| 1,105
ga"ubtful ......... {14 53 40|80 20 00| 1,161
mﬂﬁ?&ﬂ“&? Slh oal - . oztr %pgosa %Anxtgm(ﬁi; Man’vo'so
L1 Y oo 2 4 '
e L. LI 23 00 00 |83 03 45 025
Untley Shonl .11 T Il 30 46 00|78 35 00| 470
|

The soundings were such as to prove the non-existence of all except
the Georgia Bank off the east end of Jamaica, which had been recently
Searched for by several vessels. It was originally discovered Ly Capt.
Joln §, Holt, of the American brig Georgia, in 1867, who reported 14
fi}f'homs in about latitude 170 46/ N., longitude 75°© 45/ W. An exten-
SIve and careful search was made for this, resulting in the discovery of
a bank with a least depth of 17 fathoms a little to the southward of the
Teéported position, in latitude 170 36 to 17° 44/ N., longitude 75° 40/ to
(5° 45 W. The Navy Départment has given it the name of Albatross
Bank. Thig must not be confounded with the Albatross Shoal off the
horthwestern shore of Cuba, which was reported by the German gun-
Loat of that uame, and not subsequently found.

Qlle hundred soundin gs were taken off Cape San Antonio, extending
to just beyond the range of the light, with deep water everywhere (up
t0 1,200 fathoms), and Sancho Pardo Shoal has, in consequence, been
:i]xelz;;nged from the charts of the Hydrographic Office, Navy Depart-
th?li lines of soundings were run across the Caribbean Sea, four bet\‘veen
coa‘st‘e‘;“’al‘d Is}unds and the Main, and diagonal lines on and oft t‘he
bean é’ ﬂ?e United States of Colombia. The eastern part of the 'Carxl?-
tude 13?01: the deepest, the greatest d_epth being 2,844 fathoms, in lati-
still q 29’ N, longitude 66025’ W. Off the Honduras coast, howe\Ter,
southy ceper water was found, there Leing 3,169 fathoms at G0 miles

West of the Grand Cayman.
th(-?tils;uteresting discovery was that of a submarine ridge connecti.ng
was 572;11;18 of Sauta Cruz aud Puerto Rico, the least depth on which
over 9 Oogthoms and the greatest 900, while on either side was found
) fathoms.
S“;\l:l’)eii Islet, 100 miles westward of Guaduloupe, was found to be the
in o of a mountain, precipitous on its western slope and extending
% south-southeast direction over 150 miles to the 1,000-fathom curve.



54 REPORT OF COMMISSIONER OF FISH AND FISHERIES.  [52]

The longitude of Cape San Antonio light-house (west end of Cuba)
was found to be 840 57/ 38/ W., depending on that of the Soldiers’
Monument, Key West, Fla., being 81° 48/ 256 W, The time was carried
to and back by five chronometers, and the observations were of equal
altituades of the sun by sextant and artificial horizon.

The following table gives the position and depth of each soundmg
while the ship was working for the Navy Department, together with
remarks on currents, &. The numbers above 2,000 indicate dredging
stations: :
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The statements of currents in the above table are based ou careful
estimates of their direction and strength while holding the sounding
wire vertical, verified by their influence on the ship’s reckoning betweoen
stations.

From these frequent observations it appears : (1) There is a general
Westerly drift throughout, as indicated on the charts, being strongest
in the castern part. (2) The currents appear to depend mainly on the
Wind, the direction of which they quickly follow approximately with a
velocity proportioned to its force.

One exception to the first goneral rule was noted in latitnde 120 to 120
30/, lougitude 620 20/ to 620 50/, whero a slight set to the southward and
castward was experienced, the wind being light from ENE. Itappears.
brobable that vessels in this locality may be affected by the tidal cur-
Tents of Grenada, although distant 40 to 60 miles from that island. The
rule used by the island seamen for determining the time of the turn of
.the Streamn (s¢e Navy Department H. O. Publication No. 63, page 554)
I8 as follows : « From the time of the moon’s rising until her superior
transit or passing the meridian, the stream sets to the eastward ; from
the superior transit until she sets, it runs westward.,” Wlhile this vessel
Was in the area mentioned above, the moon was rising, which, according
to the rule quoted, would account for the easterly set; the westerly set
Was again experienced two or three hours after the moow’s meridian
Dassage, iucreasing from that time on as the ship, moving southward,
abprouched the western branch of the equatorial current flowing in

elween Grenada and Trinidad.

In connection with the second genoral stutement made above, it should
be observeq that in the northern part of tlie Séa the sct was generally
to the southward of west, nearly following the winds; but south of the
barallel of 120 op 190 30 the direction is to the northward of west, and
Usually quite strong—much more marked than farther north. For
100 wjjes northward of the Bocas de Dragos the current ran 2 to 3
kl}Ots au hour to NW., and farther to the NW. and W. (for 200 to 300
iles) it ran bhetween NW. and W., also strong, in spite of the wind
b‘e“’g inthe NI, Ag the time of our visit to the Gull of Paria (Ist of
February ) the rainy season had not yet cnded, and it is probable thab
the Water from the Orinoco coutributed to the stream in this vicinity.
f‘s fur westward as longitude 66° 30, latitude 139, a strong northwest
current, ywyg expericnced on the Sth of February.
l'mlf,u'der the lee of Orchilla Island no current was perceptible, although

Hng strong to NW., immediately north of it. In the broad channel

Oi(?t“’eeu the Leeward Isles and the Main, the drift was to the southward

West until approaching Curagao Island, when the current was found

© be setting to about W, by N. The strength throughout here was 4
to % kuot,.

m'Nc;u- th_c southern shores of Santo Domingo and Jamaica thero_ar‘e

Ay eddies that may be somewhat tidal ; but through them all is a
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general easterly counter-set, of which advantage is frequently taken by
the coasters in working to windward.

In the western part of the Caribbean Sea the strength of the westerly
set is much less than farther east. Off the coast of the Isthmus of
Tanama there is not infrequeuntly a counter-current to the eastward,
which, although slight, is doubly perplexing from the fact that allow-
ance is generally made for the usual westerly set. This may sometimes
be accounted for by a continuance of northerly or northwesterly winds,
but has at times been known to exist without that apparent cause.

In the broad channel between Yucatan and Honduras in the west
and Cuba and Jamaica in the east the currents are extremely erratic.
.The amount of northwest drift in twenty-four hours was found generally
to tally with what vessels have usually experienced there, being about
30 to 40 miles in a day; but during individual hours or portions of a
day there were remarkable fluctuations noted. Ifor instance, the cur-
rent was WSW. 24 knots an hour at one time; in two hours after-
wards, just a fow miles to the northward, it was setting feebly east-
ward; and again in two hours more, to southwest, and later on to the
northwestward. This may be due to tidal influences, but it scems proba-
ble that the movement of the water is largely affected by the extra-
ordinary variations in the depth, nearly 3,200 fathoms being found 75
miles castward of Swan islet (60 feet high), 3,000 fathoms at 40 miles
southeast of Misterioso Bank (10 fathoms), and so forth.

Fortunately while in this vicinity circumstances were very favorable
for locating accurately each individual sounding, a bright moon lighting
the horizon at night so that altitudes of stars could be observed at each
station.

Duaring the suminer and autumn of 1884 hydrographic work was
merely incidental, as continuous dredging and trawling generally inter-
fered with the correct locating of the stations. Still, a number of the
soundings taken were considered plotted with sufficient accuracy to be
of hydrographic value. This work was off the United States coast be-
tween Cape Hatteras and George’s Banks.

Nothing of special interest was definitely ascertained. DBut in the
course of the season it becamo very evident that in the vicinity of the
40th parallel and the 70th and 71st meridians there is an easterly and
a westerly movenrcnt of the water, alternating at intervals of apparently
about half a day. Circumstances prevented a close examination into
this matter, but, as the approximate time of the change of the current
was noticed on several occasions to be later eacl day, it is believed that
the phenomenon may be attributed to the influence of the moon, and
that probably therc may be tidal currents, less pronounced, but as regu-
lar there as along shore.

Indications were also found of a pocket running in northward from
the 600-futhom line on about the meridian of 70° 15, differing from the
contour lines on existing charts. But, owing to cloudy weather and the
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impossibility of keeping a good reckoning while trawling, the positions

; . 1 N - . N alci 4 1'C-
found were not considered sufliciently reliable to warraut making a re
port to the Hydrographie Office.

Table of sounding and dredging stations occupied during the summeor and fall.

! Latitudo | Longitude
Date. | Number. | Depth. Bottom. N. w.

i o + " o ’ "
Fathoms. * Une p 20 73 56 10
July 20 | Hyd. 524 LT D e NI LI A
20 2170 155 | gy.S ... 37 50 30| 73 48 40
b4 217l 444 gn. M - 38 01 15| 73 44 00
20 2172 608 | gn. M .. 37 57 0| %o w4 00
21 2173 1,600 | Glob. Oz 38 15 00| 72 U3 00
21 2174 1,504 | gy- M .. 26 2 00| 12 w2 w0
22 | Hyd. 525 70 [ gu. M. S 80 50 00| 72 18 00
22 | liyad. 526 104 | gn. M.5 .. 150 55 oo 72 18 20
22 | Hyd. 521 107 | atf. bu. C . . 130 33 oo | 72 18 d0
2 2175 452 | gn. DL ... 13 % S0 7 18 0
2 | Hyd. 528 gy-M.S 189 28 00| 72 16 00
22 | Hyd. 520 ﬁn.M ........... . seeeeoe) 30 28 000 T2 00 00
:32 Hyd. 530 kc. M. fne. S... 30 o 20| 72 20 40
22 | Hyd. 531 bk 39 32 30| 72 21 30
22 2176 30 33 40| 72 08 45
22 2177 30 31 60| 72 05 OO
22 | HFyd. 532 3 20 00| 72 05 16
% i 139 Bo 10| 71 50 00
2 2179 - : .89 20 50[ 71 40 30
2 B : 300000 SUENIRIReRN 89 20 00 71 46 00
5 218t 3 25 80| 71 44 00
Lol 2182 30 23 46| 71 43 00
Aug. % | Tyd- 533 40 00 00| 70 B8 00
55 e na 40 L 30| 70 38 00
2| Hyd. 585 40 03 00| 70 38 00
5 i Hyd. 5ue 30 67 45| 70 56 30
5 2183 30 58 45| 70 05 30
g | a5 4 00 15| 70 85 30
H 2184 40 00 45| 70 64 10
3 a8 3 52 15( 70 55 30
3 2180 40 0¢ 30| 71 20 00
3 | Ryg. o4 40 02 00| 71 13 45
21 Hyd 530 40 oL 30| 71 12 K
3 | g Bio % 66 30| 71 10 00
3 llyd.”s«n 30 49 30| 71 10 00
3 | myais? 3 66 30| 71 08 00
3 |- va. biz 39 54 30| 71 08 00
3 2188 39 54 00| 71 04 00
o Hyd. 543 30 55 00| 71 07 00
3 Hyd. 544 89 49 80| 70 20 00
4 3‘8" 39 40 00| 70 20 15
4 190 39 45 80| 70 17 00
¢ | Emya 2L 39 47 00| 70 16 BO
5| wie e M 89 64 80| 70 16 40
o | 4yd. 546 2| gn.-M ... |30 50 30| 70 16 40
g | HYa b 130 46 30| 70 14 45
5 e 30 44 30| 70 10 30
2 2101 39 48 451 70 07 00
5 2104 : " (7180 44 00| 70 03 00
sl 2195| 1,068 | gnu M ool 80 85 00| 60 44 00
e 2196 1,230 gun. M ........ . Ceeeeeeeeeas 3 B 0| e 43 20
2197 | 84 j crs. 8. vk, Sh.. . R LT S0 56 B0 | 09 43 20
s 2108 84 | crs. S. brk. Sh.. .- eeeanaeeroses 80 50 300 & 41 10
e ?lﬂﬂ- 78 | gy. S‘ .................. 30 58 80‘ 60 43 20
19 2200 148 ° crs. S. bk, Sp. R AR 30 48 30 71 41 16
19 ! Hyd. 648 1M1 gn. M.§...... . emeeeenan B s 2| 71 35 15
191 2201 B3B8 Bu. M .. iiiiiiiie eneeieacennens 50 38 00| 71 30 45
19! 2202| L) E -4 A S 80 84 15] 71 41 16
18 2203 705 an.MLS it 30 80 80| 71 44 80
20 2204 T U Y 36 35 oo 71 18 45
%0 2206 PRETE I o A 0 S PR S 85 00| TL 24 0
20 2206 1,043 | gu M Lo e ieeaceinieenmneneas 30 35 33| 71 81 45
20 07 B O T S 30 84 00| 71 84 30
z Hyd. 546 i 0% py.Oz... 33 00| 71 16 16
2}' 2208 1,178 mn. M. S 3 24 45| T4 21 H0
‘ ?‘.’09 1,080 . Gloh. Oz 80 87 45| 71 18 46
£ 210 1 gy. 3 35 00| 71 18 ®
%2 2211 1,064 | gn. M ... 30 69 30| 70 30 45
2 2212 428 | gu M 40 00 ov| 70 28 30
Hya. 550 | 2438 | gn. M . 3g 58 30| 70 30 00

2 213 | ko2 R O
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Table of sounding and dredging stations occupicd during the summer and fall—Countinueil.

Date. | Number. | Dopth. Bottom. Lah}tiudo Lou 1?11110
| |
Fathoms. | o r o ¢+
Aug. 22 2214 475 0 LM L it e 30 57 00{ 70 32 00
22 ' Hyd. 551 356 . 30 53 00| 70 31 45
22 2215 | 578 30 49 15| 70 31 45
22 2216 | 956 | g M e e . |39 47 oo| 70 30 30
23 2217 | 924 gy M e e ....| 39 47 20| 69 34 15
2 2218 048 | 7y, M . . T 30 46 22| 6o 20 00
23 2219 048 | gy. M. ..| 30 46 22| @60 20 o0
23 2220 1,054 gy. M . ... 30 43 Ou| GO 23 00
23 | Hyd. 552 1,094  bu. Oz ....| 30 40 05] 69 23 00
Sept. € 2221 1,625 gy.On...... . . .| 30 05 30| 70 44 30
ST g 2222 | 10537 | gy Oz . . 030 03 15| 70 50 45
7 2223 2,516 | Glob. Oz. .. .. .| 3748 30| 6o 43 30
7 | Hyd. 553 2,704 | gy. Oz ..... 37 41 00| 69 16 15
8 2224 2,674 | Glob. Oz 36 16 30| 68 21 00
9 2295 2,512 | ylLOz.. 3 05 30| 69 51 45
10 2226| 2,045 : Glob. Oz 37 00 00] 71 54 00
10 2227 2,109 | Glob. O7. 36 55 23| 71 55 00
11 2298 1 1,682 1 be. M..... 37 25 00| 73 08 00
11 | Hyd. 554 : 1,600 | gy. Gloh. O 37 22 5 73 06" 30
1 2220 1,423 | Glob. Oz 37 38 40| 73 16 30
12 2230 1,168 | gy. Oz . 38 27 00! 73 02 00
12 22.’1[' 965 | gy. Oz . 88 20 00! 73 00 00
12 2232 , 243 | gn. M ... .. 38 37 u01 73 11 00
12 | Tyd. 535 ; 100 | gn. M. fne. S . 38 88 201 73 10 00
12 2233 , 630 | go M ool iiiiiiiieies 38 36 30| 73 06 00
12 | Hyd. 556 ; 474 | go. M . 38 40 00| 73 03 00
13 2234 810 | gn. M ... 39 00 00 72 03 15
13 2235 707 | gn. M ... 30 12 00| 72 03 30
13 2236 ... 30 11 00 72 08 30
13 2037 | 520 | gm M ciiiiiiiiiieiieiiaaan e 30 12 171 72 09 30
13 o8| 904 | gy M ..ol 130 06 00| 72 10 00
13 Myd. 557 | 851 | g M..... 30 08 30| 72 12 30
26 2m9 | B2 anM....o.iieool... 40 38 00| 70 29 45
26 Hyd. 558 37 | gn.M..... 40 37 001 70 32 00
26 240 44 igo.M..... 40 27 30, 70 20 00
26 2241 | 50 fgn M .oLiiiiiiiieiiiis iieeen..s 40 21 00§ 70 29 15
20 2242 |40 15 30| 70 27 00
26 . 2243 40 10 16| 70 26 00
26 2244 40 05 15| 70 23 00
26 2245 40 01 15| 70 22 00
26 2246 30 60 45| 70 20 30
a7 uug7 40 03 00| 68 57 o0
27 @248 40 07 00, 6@ 57 00
27 2249 40 11 00 69 52 00
27 2250 40 17 15| 60 51 45
a7 2251 40 22 27| 60 51 30
27 2952 40 28 00| 690 51 00
27 2253 40 34 20| 60 50 45
27 2954 40 40 30| 69 50 30
27 2255 140 46 30{ 69 50 16
28 2250 40 38 30| 60 20 00
28 @257 1 83 [ yLS.bk.Sp. ..Ul 40 32 30| 60 29 00
28 ! 2258 40 26 00| 60 20 00
28 ! 2259 .40 10 30| €90 20 10
28 2200 | 40| gY.S ..ol |40 13 15| 60 20 15
28 2261 .[40 04 00| 69 20 30
28 2262 39 54 45| 69 29 45
Oct. 18 2263 37 08 00| 74 33 00
18 2264 87 07 50| 74 34 20
18 ; 2265 37 07 40| 74 35 40
18 Hyd. 650! 84 |S.G ... ...... ... 37 07 30| 74 37 00
19 . 2266 35 07 00| 75 08 30
19, 2267 S 185 08 50 76 07 20
19 2208 68 [ gy. M ............ 35 10 40| 756 06 10
14 2269 48 | cra. gy. brk.§ ... .18 12 30| 75 06 00
19 2270 32 [ fne.gy. S bl.Sp ... ...l 35 14 15| 76 0T 00
19 2271 26 L ern gy, S brk.Sk. ... .5 L., 3 16 00| 75 00 00
19 2272 16 | cre. gy. S. brk. Sh . ... eeeeeeanaae 35 20 10| 75 14 00
19 | 2273 17 . gy. S bk. Sp. brk. Sh....- AR 35 20 30| 75 17 30
19 2274 10 gy, 8. bk. Sp.brk. Sh..... .....|35 20 35| 76 18 05
19 2275 10 ! g¥. 8. bk. Sp. k. Sh. ... et .35 2 40! 75 18 40
19 : 2276 16|1,:y.S. bk. Sp. brk. Sh..... eaeeoaaaas 35 20 45 76 19 156
19 2277 16 ; gy. S. bk. Sp. brk. Sh..... e, 35 20 60| 75 19 50
19 - 2278 16 ! gy. 8. bk. Sp. brk. Sh..... eeereeieaeaa 3 20 551 75 20 20
10 | 2279 16 ° gy. S bk. Sp. brk. Sh..... 35 20 55! 76 20 55
10 2280 16 gy. S blk.Sp. brk. 8h _. 35 21 00| 75 21 30
10, 2281 16 & 5. bk. Sp. brk. Sh 35 21 05| 75 22 05
19! 2282 4 bk.S . 35 21 10| 75 22 40
19, 2283 14 [ gy, 35 21 16| 76 23 15
18 | 2284 13 | crs. 36 21 20 75 23 30
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Tahie of sounding and dredging stations ocoupicd during the summer and full—Continued.

! . Latitudo Lougituds
Dazo. | Number.  Dopth. Bottom: \ . 1 .
H 1
: Pathomas. : ] 5 i 5
Oct. 19, ! 15| o1 29 B BKSD e e eeennn e {3320 2] 70 2 %
vasg ! . ee.l 302 i h o W
20 bowr Glas s a5 2w wo | 75 26 00
20 35kg | , | 45 22 40| 75 25 U0
bt il .‘,-I h |Ja as 50 | 75 20 (:8
o S . PO P e 15 23 00 75 24
20 sa01 | Nl iy b 81T %5 25 30l 75 20 20
20 2302 ; 17 S. brk. Sh Tlas 91 20, 75 16 B0
a0 aaon | . ey D T g P75 12 30
by 2 18 k. 75 08 30
20 oonn ‘]., RREAR 75 04 30
20 | 2 o ar S 71 o8 45
0! - 40 | vk M8 Uik S 4 53 00
20 | 20 1 bk " brk. 74 52 00
20 : agg | 74 51 30
20 0] 671 74 48 30
51 | I 7% 05 09
pa 2| 49 75 03 00
21 a0 | 4 7% 01 00
2, 2304 | 37 74 58 00
1 Tiya. 560 I 4% v bl S e K P74 ?0
21 2405 | 58 fwo.bk. S 1010 . 5 2 74 61 40
20 Ty 5611 1,007 gy M 35 21 30, 74 48 9
21| Vg i) f;M __________________ e 35 21 30| 74 52 00
2! 2507 | 43 py bk 8. brk.Sh - 42 00| 74 54 30
TR Y 45 gy, bk, S, brk. Sh 43 00| 74 53 30
21 2369 56 | gy. 8. brk.Sh . 36 43 30| 74 02 83
21 | 2o ! 132 | Bk M. foe.Sh.L L 35 44 00| 74 5l

In the preceding tables the abbreviations for the bottom are from the
following code: :

Albrevin. | X , hrevia- 3
tion. AMeaning. ! A“:;(’;z“"“ Meaning, Abt.i);::l. ! Meaning.
T B — R U PP — -
go ........... 1 Clay .| Spoecks., | ¢ | Lkeoeee..oo; black.
¥or . j Coral .| Stones. L brown.
+F---o oo | Pornminifera, . | broken. DU.eecernnns Dluo. 1
d]"] """" Gravel, ..l coarso. ohoC........ ' chocelato colored.
S l Globigerina, .| tine. dk..ooennnns dark.
Oz 77 e L Mud ...| hard. 1S POP groetl.
P Ouozo. A large. BY ceeecnnnns i.;ru.v.
Py T | Pobbles. rocky. It ceennns 1ght.
t o Ptoropods. soft. S 1) R, rod.
Rock, small. alat ... ... | mlato colorod.
- Sund. stifl. .whooooal. : whito.
Shells, sticky. 31 .I yollow.

I-n the month of February the ship was swung in the Gulf of Paria,
latitude 100 30 N., longitude 61° 35/ W, The azimuth of the sun was
observed on every alternate point on even beam, swinging first with
Starboard and afterwards with port helm; and on every fourth point,
\\.'hile listed about 5° to port and 53° to 63° to starboard, swinging both
t.lmes with starboard belm. From the mean deviation table, derived
from the two swingings on even beam, a steering-card was constructe.d
(see Plate T). In it the inner gradupated circle shows tho magnetic
courses to be made; the lines radiating from it to tho outer cirele indi-
cate on the latter the corresponding courses to be stecred by the stand-
ard compass.

The effoct on the deviation of listing to either side was similar to that
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fouund in higher latitudes, though of course less marked. When listed
to starboard the ship’s head is thrown to windward when on courses
north of east and west, and to leeward when on courses south of east
and west. When listed to port the ship’s head is thrown to windward
when on any course west of north and south, and to leeward on any
course east of north and south. The greatest difference caused by
starboard list was on o southwest course, when the deviation was 110
15" E. as compared with $© 30’ . on even beamn. The greatest change
caused by port list was on a northwest course, when the deviation was
5° 15 Is. as compared with 22 30/ 1. on even beam.

In the month of July a magnetic survey of the vessel was made while
in the dry dock of the navy-yard, Norfolk, Va., and the data sent to the
Navy Department,

The general methods of navigation were as described in the report
for 1883. The following examples will serve to illustrate the pradtical
working of them:

ExAaMpPLE I.—On January 15 the problem was to sound over the posi-
tion of Mourand Shoal, latitude 240 35’ X, longitude 65° 13 W. An
altitude of the sun taken at 8.20 a. m., and worked out for latitudes 250
and 250 10/ showed the ship to be somewhere on the line A B (Plate II).
Clouds interfered with subsequent time-sights, but it was seen that if 12
miles were made on the same course (S. by 1. § E.) the ship would e on
a line passing over Mourand Shoal and parallel to the line of position
found at 8.20. So, when that distanee had been made, it being believed
that the ship was to the northeastward of the shoal, the course was
changed to run southward aloug that line, and, as the hour of noon
approached, ex-meridian altitudes were observed and computed in quick
succession. Finally, a short time before noon, the latitude of 240 35/
was reached. The ship was immediately stopped and the sounding
begun, No. 39. The meridian altitude taken while sounding gave 24°
35' 147 as the latitude; and as no current was detected while sounding
(3,006 fathoms), the vesscl was presumably in the required longitude
also.

LixaMpLr II.—During the night of April 11 and 12, while sounding
at 8.15 p. m., altitudes of Sirius and Capella weve taken and worked out
for latitudes 13° and 18° 10/, placing the ship at Station No. 401, the
intersection of the two lines of equal altitude. It was found necessary
to steam ahiead abont 23 knots an hour E. by S. to keep the wire verti-
cal. The cour:-e was then shaped for the vigia, making allowanece for
the westerly current, and a sounding taken about midway. The cur-
rent was here found to have changed to the eastward, quite feeble, and
altitudes of Vega and Polaris showed the ship at No. 402, The differ-
ence between the intended and actual positions corroborated fairly the
change of current. The course was then shaped for the vigia again,
and a sounding taken a few miles southward of it so as to have a defi-
nite starting point not far from the desired position. The current was
here found to be setting to the WSW. about 2 knots, and altitudes of
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Polaris and Altair placed the ship at No. 403. The course was once
more shaped for tho vigia; a latitude by Polaris, plotted just before
reaching it, and an altitude of the sun while reeling in, placed the ves-
sel at No. 404. The curfent was here found running to the NW. by W.
about 1§ knots.

BxampLr 11I.—On August 22, while sounding at Station No. 550, an
altitude of the sun was observed; from there 2 miles were made on a
SSW. course to No. 2213, where the sun was again observed while
sounding; from here about two miles were made trawling towards SW. to
No. 2214, and the san again observed. In all these poskions the sights
were worked out for latitudes 39° 50’ and 400, giving the lines shown.
At halt a mile southward of 2214 a meridian altitude of the sun gave
the latitude 390 56/ 35. By plotting between all these lines o westerly
Bet was detected, and the positions were fixed as in Plate 1II. From
‘No. 2214 made abont 8 miles in a southerly course to No. 2215, when
the sun was again observed; then made about 23 miles (trawling) to
SSE., when another sounding was taken (No. 2216), and the sun again
observed. Finally, after trawling about 2 miles to 1. by S. from No.
2216, a meridian altitude of a Ophiuchi placed the ship in latitude 39°
46 507, By working out the p. m. sights for latitudes 39 40" and 39°
50’ ana plotting forward from the noon position, the westerly current
W% found to have stopped, and the positions were fixed as shown. In
this case the depth was not sufficient to admit of any current being
detected while sounding, but in the morning the vessel was drifted over

the dre T
redge.-rope somewhat.

REPORT OF PASSED ASSISTANT ENGINEER G. W. BAIRD,
U. 8. N.

MAIN ENGINES.

During the year the engines have been in operation 1,632 hours while
t_'he sbip was on her course in free route, besides the time occupied in
Sounding and dredging at sea, when the engines were worked to 8ig-
Hals.  The ship has steamed on her course in all weathers 13,388 miles,
A average of 7.93 per hour, during which time the port engine made
6»‘553,?76 and the starboard engine 6,316,140 revolutions, a mean of 63.8
DEr minute. It has been the custom to aim at economiecal rather than
(‘lvl]l:;lk t:")‘.\'if-ges, and the engines have been selflom run wide ()pen‘, fz.V(m

he m'"f,“d‘““"‘l pressure of 50 pounds, wln(:h‘ we are now c:u'rymlg-
hial AXnam speed recorded during the year is 103 kuots, while the

Zhest average for ten hours is 10.44 knots per hour.

BOILERS.

. During the year repairs have been made to the boilers whenever fires
€re permitted to be hauled. The crown sheets, which are of ¢ mild
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steel,” and which were soft and ductile when new, are now Dbrittle and
s0 hard that they will turn the edges of steel tools nnless they are tem-
pered as hard as fire and water can make them. During the winter’s
voyage these shects cracked in several places, but have been hard-
patched since then.  New leaks appear in the boilers, which we pateh in
turn. The braces are so close together in the Dboilers that the cost of
removing them to repair a leak is sometimes greater than the absolute
repairs.
STEAM-CUTTERS.

The two steam-cutters have been eminently satisfactory. Iixcept
the fracture of a feed-pump bracket, there have been no mishaps dur-
ing the year. A uew piston spring has been put in, and the air-pump
connections have been bushed, there being no provisions to take up the
wear. The propeller blades have been bent several times, but were
straightened on Loard. New casings bave been put on the boilers, new
firebricks put in the furuaces, and new mineral wool put under the
:asings.  We bhave found it necessary to make an alteration in the stern
stufting-box of the larger boat. The cost lor repairs to the two boats
during the year has been $110.57.

PUMPS.

The steam pamps continue to give satistaction. We have put plugs
in the ¢ throw ports” of the circulating puwmnp, to throttle the steamm and
retard the motion of the main steam-valve; it has the effect of mak-
ing the pump linger @ moment at the end of the stroke, which permits
the valves to seat without slamming.

STEERING INGINE.

The steering engine continues to do its work admirably whenever
used (which is not often); but from the extensive surface of the joints
on the exhanst side, the air-leaks impair our vacuum from 2 to 3 inches,
when it is exhausted into the main condenser.

DREDGING ENGINK.

The dredging engine, having a great surplus of power, continues to
do its work with ease. We lhave cut away parts of the cylinder heads
to clear the frames, that we may take the heads off’ without taking
down the engine frames.

.~ REBLING ENGINE.
The reeling engine continues to work well, requiring but few repaixs.
STEAM WINDLASS.

The steamn windlass continues to work well requiring but little atten-
tion.
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SOUNDING ENGINE.

Except making a new piston spring and occasionally keying the jour-s
nals, this engine bas required no repairs.  Since we cuat the lap off the
valve we have been able to get the engine started quicker, and also
clear it of water more readily.

WARMING.

The steam radiators, though presenting @ wuch less aggregate surface
than is customary to provide for a ship of this size, have proved suffi-
cient for the purpose. The traps which drain off the condensed water
have required much attention, and I have put on a «hlow-through”
arrangement, which appears to improve the circulation.

VENTILATING.

The condnits, registers, and fun appear to be sufficient in every way,
but the lack of power in the “Wise wmotor,” which drives the fan, is
Such that we get o much smaller cirenlation than was intended. An
expel'inlent recorded in my report of September 30 gives the power and
eficiency of the motor.

DISTILLER.

The distiller continnes to furnish a plentiful supply of oxcellent
Water, :

LIGIITING.

The Edison-light plant continues to give great satisfaction. During
?he year wo have improvised submarine lamps, which the Naturalists use
In catching squid and other marine fauna at night; thoy appear to
22“‘3&“ b groat variety of croatures. We ‘h;we provided t\\io clusters
for usze 16 (:mulle,-l‘)ower Jamps each‘, having (:nbl.es 30 feet in lel}gbh,
on (Iec]—o.n deck. These lamps were intended to hg%lt the tmw]-sloves
been di: «lll(l' have b(rzen 80 succs:ssful that the use of the arc-lamps has
lamy th‘:t? "]tmued. They require so wuch l_e:%s current tha}l t}xe arc-

e ar(-.;rll the (1,\:1‘1:1-1110 does not fcc.l the ad(lltlmfa-l load as it (11'(1 frpm
is ﬁxc(l *um(l;ﬂ.‘ I'he cables are carried on con vcl‘ucnt reels, one 0-1 which
year two ilj‘m(l.l‘thc forecas.t,le and oune in the 1nlot;-h9use. Du?mg the
usual bl‘ew;{' 12‘0“.?“ _hull])-hxtl}res have been plf»(:@d in the cub.m. Tbe
made by ;m"’a Ot wires and of soel‘{etzs has continued ; therepairs being
seqa cab‘le ‘:' elngltle-ronm force. ‘lhe lamnp has been cut from the c.lee.p-
Place: thza( “,1‘ ‘the photometer of Paymaster Read has been put in its
four I,Je Cl':lll.‘{tzllt-to operate the deep-sea photometer 18 taken tr9m

rives tha :lnf’ '“’ ‘1"‘51" cells. '\Vc. have pu}‘clmsed a 7-inch belt, wlu(':h

een iy ¢ )e)'-ll«_uno ““El' less Sll[‘l}lll_w. -Dul'n‘xg the year the dynamo ]l:l-S
Provious] l rP-Ltlon 1,4b,2‘ hours, gising practically tho same .ecouom}y ‘«IS
stea,dinési Pgl‘()l‘.te(l, '1.110 brightness of the lampsis unimpaired and the
8 remains uniformly constant. The averago number of lanps
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in nightly use is about 47. 'The total cost of the light has been as
follows: ' '

133248 touB 0f CORl. Lot e timecr temas cee e e iamae e 297 07
924 wallonB of Ol .. v oen iaee i iaee s 65 50
12 attachment PIOES . oot it i it it tmanae e 3 90
A I T LT RN 7 00
5 ent-ont blocks (additional). ... ..o iaoal oot Oeceraceccceccns s 170
39 3-light safety-plugs. oo oo i i e aa ceeees 273
6 6-light safety-PINEs .. oe it iaiiit i cetet et e e 48
1 20-light 8afety-PINg cu e cie it e taecee i eie b e e e 08
11 40-Tight safeby-pIongs.lou oo i i e ettt cae ce et et 1 80
9 Key-80CKOtS . Lot i iaiaiiame coeeeeeeae et ccccat s s aacne e 8 28
4 pounddy insulation compound. ... .ol il 48
5 feet of 2-inch rubbertubing ... ocooiie i i ainn, e e 30
2 pounds inSulation BaPe ..o i oit i i i ieee i iee e e 96
B deep-8ea TAIMPS Lot it e e e ciacs et oo 3 00
Tpound of NO. 12 Wire ..o it i it e i iamcta e caen oes . 40
1 pint of sohrtion of gutta-perchn ... oo it e ca e 37
4 cigar-lighter pIags oo i i i i e it e reaee anee 2 20
8 21058 ASSOTTCA BETOWS « e v vve aien ceeaaeeaon e same samn ssasnene meoe case aees 112
7 ounces hydrochloric acid ..ot i it i e e e e e 131
1 2-point BWIteh .o it i i i i e e e i cene e e 45
2 lECITOTICTS . L v e it i eee eeeme cce cecece cecccecccanasensasnessacaceasssasans 1 50

L Y ) ) DU Ipppppup € ) | 00

20 S 335 01

Frown this it appears that the light in candle-power per hour is cost-

ing us ( _ ;-Sﬂ__ = Y 0.0601 cent per hour; about the cost of gus
1482 x 47 x 8

for an equal light in New York City. It is proper to add that the cost
of coal during this year has averaged us $6.99 per ton, and the entire
expense in fixtures, wires, &ec., are included, the item of labor alone
being omitted, for the reason that no extra hands are employed for this
purpose, the engine and dynamo being run by an enlisted man, in addi-
tion to his othier duties in this departinent.

COAL EXPENDITURES.

During the year the expenditure of coal for the different purposes
has been divided, approximately, as follows: .

Coal consumed while the main engines were in oporation for propulsion of Toue
the sbip, warming, puinping bilges, washing dccks, aud steering......... 8641453
Coal consumed for lighting the ship (by electTicity) «oeaee oo cvneae caenon 134380
Coal consumed for ventilating. .. ... . it iiiit it i iict i 503994
Coal consumed for distiling water.. ... oo ittt et caaeienceeannn 194344

Coal consumed for wavraing the ship, keeping banked fires, boisting anchors

and trawls, and pumping water whilo the main engines were not running. 73458
Total coal consumed by the engineer’s department ... ... oo iocceananan. 10224443
Coal for cooking (equipmeunt department).. g e . oovcemiimananenaan e eemmean DAty
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REPORT OF THE MEDICAL .DEPARTMENT, BY JAMES M.
FLINT, SURGEON, U. 8. N.

) The sanitary arrangements of the ship for ventilation, heating, Yight-
ing, &e., were very thoroughly considered by Passed Assistanl Surgeon
C. G. Herndon, U. S. Navy, in his General Medical Report for 1883. No
::‘hungcs havo since been made which render farther comment necessary.
The system of forced ventilation by down-draft has demonstrated the
bossibility of supplying an abundance of fresh air to all parts of a ship.
The question is reduced to one of expense merely, in the form of coal
and labor. 1t only remains to convince those jn aw hority that oxygen
18 an element as important to the animal tissues as carboun, hydrogen,
and nitrogen; in other words, that a supply of fresh air is as necessary
to the health, comfort, and cheerfulness of men, as is a liberal allow-
ance of other food, now so generously provided for; and the question of
¢xpense will be quickly solved. The lavish hand that prepaves the ra-
t-1‘0!1 tables will not be less free in dealing out oxygen, when its neces:
SIty or even advantage shall be realized. [ concur with the opinion of
Dr. Herndon that for the best results the fan should be ran continuously
at lzz«hlow speed, rather than intermittently at a high rate.

¢ general health of the ship’s company during the year has been
Cx.cellent-. No severe accident or serious illness has oceurred.  Of the
inor ailments few, it any, have been due to remnovable local condi-
tious.  The irritations of mucous membranes, as shown by catarrhs
and slight bronchial atfections, and the cellular inflammations resulting
I abscesses and boils, are properly attributable to sudden changes of
lef”l’erature, or strong local draughts of cold air, or to excessive hu-
midity, but these conditions are for tbe most part irremediable, and
Must be reckoned among the unhealthful influences inseparable from
the occupation of the mariner. It is only fair to state that other
‘fO'_lditions than purely local ones tend to Lkecp up the good health of the
Ship.  The ¢rew are all in the prime of life, no boys or old men among
Fhem} the period of enlistment is for oune year only, thus permitting
‘*.\‘_’ecding out of the less vigorous and the ineflicient; the elimatic con-
ditions ure most favorable, the ship cruising in northern waters in sum-
mer, and sonthern in winter ; and while liberty is freely granted th.e
en at all ports, yet the disposition to riotous formns of dissipation 18
llllllch less than the averago.

Phc determination and records of sca-water densities havo blfell
assigned to this departments. This work has been principally carried
on by Mr. N. B. Miller, apothecary of this ship, and I can tostify to
t!lo care and faithfulness with which it has been executed. The gravi-
ties of a fow samples have been determined by actual weight by Dr.
J. H, Kidder, and a comparison of results justifies a belicf in thg gen-
eral uccuracy of the work done on board. The instrument in use 18 the
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cup and stem-float, in the combination Known as Hilgard’s salinometer.
The water as soon as received is poured iuto bottles fitted with ground-
glass stoppers, and is kept in the laboratory with the instrument until
it bag taken the temperature of the room. The water is carvefully poured
down the side of the cup to prevent the entanglement of air, which is
liable to rise in bubbles, and adlhering to the float, to vitiate the result.
The float-is carefully inserted so as to avoid wetting the stem above the
line of flotation, and the graduation is read at the water level, through
thoe little cone which rises around the stem. The rolling motion of the
ship being very slight under all ordinary circumstances of weather, and
the laboratory being situated ncar the center of fore and aft movement,
it is possible to attain here nearly the accuracy that cou]d Le expected
from tbe use of the same instruments on shore.
Appended are the records of specific gravities (marked A).
Particular attention is called to tho interesting.series of surfacegravi-
ties taken on May 15th and 16th, during tho passage of the ship from
the Gulf Stream up Chesapeake Bay and the Potowac, and again on
a similar trip. The gradual and regular dédminution of density and
the variability under differing conditions are well shown by the figures.
Through the courtesy of the Coast Survey Office an instrument for
measuring the specific gravity of sea-water, known as Hilg rard’s opti-
cal densimeter, has been received.  The instrument is fully deseribed in
Coast Survey LReport for 1877, Appendix No. 10. Much time has been
spent in the effort to become thoroughly acquainted with the use of the
instrument and to determine its advantages, if any, and its accuraey in
actual practice. After many- trials, extending over a period of several
months, I am compelled to say that, in its present form at least, it is
less reliable and much more difticult to use than the old stem-float.
The following serics of trials (marked B) with distilled water illus-
trates the unreliability of the instrumentin my hands, Ifor cach experi-
ment the densimeter was taken from its case, the prismatic bottle filled
from a large jar of distilled water, and after the examination the bottle
emptied and corked and the instrument returned to its case. All the
appliances, were kept together and were of uniform temperature at the
time of the experiment. ILlvery precaution was taken to make the gondi-
tions always tho sume and to secure the greatest possible accuracy in the
reading. As will bo seen, there is an extreme variation in the series of
14.2 micrometer divisions, and as each division represents a change of
00007026 in density, the possible error in determining the gravity of
distilled water mounts up to .001. No savisfactory explanation has
Deen rveached of the causes of the sudden changes observed in the
ftables. The probuble error in reading the micrometer should not ex-
cccd 3 divisions, and the error in reading the thermometer must be less
than .5°.
There is also appended a table (marked C), showing the comparative
restlts with this ivstrument and the salinometer, using specimens of
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Sea-water obtained on three successive days.
Sl{ecimeus, the constant of the densimeter for distilled water was deter-
mined for that day by taking the average of three trials. The readings
are geunerally a little lower, but not greatly different from those obtained
by the salinometer.

Date.
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Before examining the

A.— Specifio gravities of sca-waler.

| H g |
< ]
! bE
i =8
& . B B:
] Station. 4 ) Depth. | B &
« © = £+
1) 'g g o
@ S ‘€ =g
8 g g %
3 I _ B
| o ’ " [«] i " o
7.30 pan.| Uyd. 47 | 17 46 30 | 65 10 25 | Surfuco. [ 78
7.30 pou.| Hyd. 47 {17 46 30 | G5 10 25 5
7--}0 pan.| Hyd. 47 | 17 46 30 | G5 10 256
7.:!0 o | ALy, 47 | 17 46 30 | 65 10 25
P 730 pau.| Hyd. 47 | 17 46 30 | 65 10 25
P 7.30 pom Hyd. 47 | 17 46 30 | G5 10 25
; ;.?0 p.| Myd. 47 | 17 46 30 | G5 10 25
| 7.;0 pm.! Hyd. 47 !17 46 30 | 65 10 25
P 780 pan.| Hyd. 47 § 17 46 30 | G5 10 25
i ;~;A0 P Ilyd. 47 17 46 30 : 65 10 25
[ 7~:10 D Iyd. 47 1 17 46 30 | G5 10 25 |
P IS0 pam. Iy 47 117 46 30 | 65 10 25 ceee
200 pom. Hyd. 83 | 13 23 00 | 02 84 15 | Surfues. 77 |
:_).00 pan. Ilyd. 3|13 2 G2 44 15 25 77
| 5.00 pan. TEyd. HE 62 34 15 50 ! 69
1 300 p Myd, 13 62 34 15 100 ; 61.25 i
;.00 p.ma Iy, 13 2 62 34 15 200§ 50
P800 pam Ly 18 < 62 34 15 300 45
1 B0 pm - 1y, 13 @ 62 34 15 ; 400  43.5
3-001v1n4 Hyd. D13 G2 34 15 ) 500 <iieinnnn,
R T VIS 62 34 15 600 407
200 b | IIyd. 83,13 62 34 15 700 40.2
Prodpm Hyd. 841323 00§ 62 15 800 . 40
1 L00 pom. Dredigo 2119 ¢ 11 k IS R Surface. ! 7
2100 o Dredgo 2019, 11 35 75.75
i };00 P Dredgo 2119 11 50 0 G9.25
|1E: ?0 .. Dredgo 2122 0 10 & Surfaco.! 78 |
0 lA()O anA;l)x'odgu 2123 | 10 doLll 76 H
i Mam: HUyd. 101 | 1p do..... T
(200m. | iyd. 102118 el
B30 wm. i Hiyd. 102 | 11 5, 76
|15‘09 mo v 2 N 25 0
1 245 pom | Ilyd. 103 ;11 Surface.: 77
1500 pmt Ilyd. 104 | 11 ¢ weedo....; 78
-'7)30])m| Iyd. 1057 11 Tdolllt
880 am] JIva. 109 a2 ool 78 '
iLoopm lyd. 110, 12 ...dl)....l 78
| 200 pom ' Il 3110 32 ) 1 Y i |
Vﬁ%mmgum.lm 14 oo 9T
, §~00 moo v, 116 14 do L a7
B :‘,'00 pane Hyd, 117 14 Surfies. 78
[ 200Dy Hyd. 118 14 1...do i
1900 my Mvd, 120 16 -7} 77
F19.00 .m0 Hyd. 120 16 5 77
i 200 am Hyd, 120 18 . 25 715
) D”O pom IIvd, 120 G Surface. . 77
FO00a.m.. Uy, 123 15 4 ] oo 7
P20 pans Hvd, 124 iy 3420 |.. do |
9.00 p.m.| Hyd. % 15 e |
| 800 pm.| Oyd: 134 15 : | i
| ;_»00 pml IIyd. 194 15 : ;
1200 pont IIVd. 124, 15 112 '
| 500 p.m. 1Tyd 124 15 15 '
200 pm. IIyd. 12¢: 15 ]'. o
GO0 pani Uyd. 134 15 I
500 pom, Hyd, 124 . 15 ]f 5
g~00 DmAlvd, 124 015 0 13 20 |
00 pane, Jvd. 124 | 15 02 00 | 67 13 20

* No water in cup.

» Temperature of the
air. .

wen at time specific
gravity was taken.

Temperature of speci-

x
-

o
(=1

§ l Specific gravity.
2

Huu_a_ﬂ___
I e e e e e i el e b et et
~

Reduced to 60° F.

027530
027530
028160
07841 8
028432
024239
023783
023808
026160
026183
027G32
028360
28530
028130
028160
028160
028260
028183
028260
028360
0281383
028183
028160
027060
028160
028100
028116
027000
028316
028709
027000
027509
027204
027:109
27304
027304
027304
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A.—S8pecific gravilies of sea-water—~Continued.
D) 3 - @,
g |2 |3%¢
nE |y (22F . [
28 © ‘g @ p Jd
- g ° 2
g v e EE | Ec |BEE| & s
Date. = Station. ¥ © Depth. E_é’ £35 E9]| & 2
s 3 E g% |5 |55F] o !
P 2 8 &2 | & &g g g
-3
a 3 a gc | g (988 3 <
= =] =3 [ 3 o o -9 P
= =] = & [ 2] [ =
1881. o ¢+ wu o ¢+ u o o o
Feob. 8| 8.00 a.ra.” Hyd 126 | 13 40 00 | 66 35 00 | Surface.| 77 77 80 1. 0251 1. 028260
8 11.00 a.am. Hyd 127 [ 13 2504 | 6B 25 00 |.. .do... 77 78 80 1. 0252 1. 028360
81 430pan. Myd. 128 [1254 40 (6611 10 ...do .., 78 80 81 1. 0260 | 1.028160
9 840 a.m. iyd 133 | 11 83 20 | 66 19 00 |...do... 75 76 78 1. 0256 1. 028408
9 ll 00 a.m. Myd 134 { 11 18 &0 | 66 24 20 [...do... 76 78 70 1. 0256 1. 028683
y 136 1 10 51 00 ° GG 35 00 i...cdo... 77 80 80 1. 0254 1. 028560
138 | 10 51 30 | 67 0! 40 |...do ...I 75 74 77 1.0238 | 1.028418
144 | 11 46 40 | 68 10 50 |...do... 77 76 79 1. 0254 1. 028383
145 [ 31 52 00§ 68 5 40 |...do..... 77 76 79 1.025¢4 | 1.028383
146G | 11 55 "0 | G5 46 . vee 77 78 70 1. 0253 1. 028288
147 | 11 50 0 68 40 . . 77 79 79 1. 0252 1. 028183
. 148 1 12 05 "' l 68 55 N . 7T 80 79 1.0252 | 1.928183
K cee-.-.] Harbor Curagao. |...do...| 75 78 79 1.6256 | 1 028583
. 140 ( 1201 20 ' 6B 55 30 ... do....| 75 7 77 1. 0260 1.028018
. 151 | 11 & 5630 [...Q0....[ 75 75 77 1.0200 [ 1.028618
. A 163 1 11 98 00 .o 16 7 77 1. 0260 1. 025618
.0 Iyd. 158111 5% 30 do .. 75 76 76 1. 0261 1. 028632
2.0 cDredgo 2624 | 11 9 02 10 do....| ™ 76 4 1.0261 1. 028532
40 . Dredge 212) 11 00 3 dooooh T4 n 76 1. 0201 1. 028542
7.00 p.m| Lyd. 155 11 18 00 .do 74 75 77 11,0260 | ).028018
€ 30 a.m. ,Dred"o 21z ’G 13 0l 60 .do . 70 70 70 1.0254 1. 028383
4.30 p.m. Hyd., 162 ] 13 10 45 do....| 76 70 70 ! 1.0253 1. 028283
130 pan. Hyd, 166 | 15 03 00 |...do A7 81 80 ' 1.0250 1. 028160
8.00p.m., Hyd. 166] 16 18 30 :...do...., 75 78 7 1. 0248 1. 027783
700 w.mi. ! 1yd. 164 | 17 ¢ 20000:. . .de .. ’ T 9 11,0246 1. 027683
9.350 am.! Lyd. 170 | 17 21220 . .do . ...l 77 T4 80 11,0246 | 1. 027760
1.30 pan.| Hyd. 171 | 18 2300 [...do....| 78 2 81 1. 0244 1. 027739
300 pw.| Hyd, 172 (18 22000 ..do 78 kil 80 1. 0246 1. 027760
.00 p.om. Hyd, 172 |18 20 00 20 8 7 81 1. 0246 1. 027039
$.00 p m.- Hyd. 172 118 320 ouv 50 7 79 13 1. 0208 1. 028130
430 pom ! IIyd. 173 (18 23230 1 Sinfaee.! 77 T 80 1.0242 | 1. 027360
G230 pou., Hyd. 174 | 18 23400 ..do....t 77 78 83 1. 0244 1. 028126
7.00 .m. Hyd, 17817 2 47 00 76 76 70 1. 0250 1. 027083
10.00 u.m.’ Hyd. 179 | 17 2 56 00 76 78 80 1. 0247 1. 027860
12.30 p.ml Hyd. 180 | 17 304 00 78 78 80 1.0246 | 1.027760
400 pom | yd, 181 [ 17 ¢ 321 15 78 80 80 1. 0244 1. 027560
700 pan . Hyd, 18217 32415 77 78 80 1. 0246 1. 027760
V900 Hyd. 187 )8 3145 7 74 89 1.0250 | 1.028160
! !H.(i() u.ln.: ]l)(l 188 17 ! 36 30 v 76 80 1.0250  -1.0828100
40200 pana Hyd., 190 | 17 § 45 00 7 « 80 80 1. 0246 1. 027760
30 600 pom. Hyd, (o2 ‘ 17 57 45 77 © 18 80 1.0246 | 1.027760
10.00 & m. Uyd. 107 | 18 32 40 78 80 81 1. 0250 1. 028330
1.0 p.to. llyll 18 18 ] ! 12 00 RO 84 81 1. 0240 1. 0279039
i 400 p. m.| Uyd. 109 ' 18 ! 3 51 00 M 18 |8l | 1.0246 ; 1.027039
P70 pomy Hyd, 200 118 3 30 00 78 178 81 1.0248 | 1.028139
25 1000 a.m | Hvd. 205 | 19 40 00 ‘ 74 42 00 78 |78 80 1.0250 | 1.028160
2H 0 LOo . I)lodgo 2127 [ 19 45 00 | 75 04 00 78 178 81 1. 0250 1. 028339
26 12,00 m. Santlago de Cuba. 82 182 84 1.0246 | 1.028512
270 I) 200m. g S 19 65 46 | 75 43 28 0 . 80 81 1. 0250 1. 028339
28: 9.00 an.! Hyd, 215 | 18 54 30 7'. 16 30 78 118 80 1,0248 | 1. 0279G0
28 1.30 pon.| Hyd. 216 | 18 32 30 ! 75 06 00 78 178 81 1.0248 | 1.028130
28 6.00 p.: Hyd. 218 | 18 32 40 75 30 00 78 07880 1.0250 | 1 028160
20| 8.00 gean.| Iyd. 226 [ 17 46 15 75 45 30 78 77 81 1. 0247 1. 028039
207 L00 pan.| Hyd. 243117 42 20 i 75 86 40 78 79 81 1. 024¢ 1. 027039
"‘) 5.30 pan. D dgo 2138 | 17 44 05 S 75 30 00 77 78 81 1. 0240 1. 027930
Mar. 800 wm.| Myd. 286 | 17 47 00 | 76 43 10 77 78 80 1. 0248 1. 027060
1 IU 30 ey Hyd, 288 | 17 49 30 | 76 43 35 78 70 81 1. 0244 1. 027739
l .00 almli Tyd. 280 | 17 51 20 | 76 44 30 78 80 ! 8t 1. 0244 1. 027730
12.00m. | Ll Kingston, Jwnaica. 75 80 © | 80 1. 0246 | . 1. 027750
ll | 6.00 pae | IIyd, 291 , 17 41 10 ¢ 76 40 05 78 78 70 1. 0256 1. 0L'8583
12 4 Ul) poane Hydo 305 | 17 82 50 . 7.’- 33 00 78 70 78 1.0252 | 1. 028008
130 am | Hyd. 16716 07 45 26 30 | k(i) |77 78 1.0250 | 1.027808
13 l() p.m.| Uyde 317 156 43 00 | K 7 70 70 1.0250 | 1.027983
14 830 a0an 0 Hydl 520 | 14 v6 0 75 ''77 78 1. 0260 1. 028808
14| 3. UU ponct yd, 328 .13 30 oo 76 80 |77 1. 0964 1. 029018
150 850 a.an. vd. 824 512 11 30, % 77 77 1.0260 | 1. 028018
151 100 pwl Jsdl 335 111 46 00 § 7% 17 |76 | 10260 | 1028432
1510 450 pan, Hyd, 327 1121 00§ 5 70 7 1. 0260 | 1.028018
2071100 a.m.} .. [ETRTSSRPN slvmulh 74 |79 {75 1.0262 | 1. 028465
22 |!I o a.m.} Hyd. 337 | 01 15 75 V8 76 1.0256 | 1.028032
22| 1.30 p.m.| Hyd. 336 I 11 05 00! 7 5 [ 77 7 1,0256 | 1.0282!8
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Date.

Apr. 2

|
|

~ | Longitude W.

" [}
10 50 00 | 75 40
10 01 30 « 76 24
946 00 | 76 18
9 82 00 © 706 34
94300 | 77 47
9 47 00 | 78 00
9 47 00 ; 78 39
04515 | 79 33
qu bm of Colon.

7Y 54
9 .;7 oo 80 06
10 46 30 ' 80 32
10 46 30 | 80 32
10 46 30 ! 80 32
10 46 30 ; 80 32
10 46 30 § 80 32
10 46 30 | 80 42 00
10 46 306 | 80 82

2 . i Latitude N.

b

=4 Station.

L

o

Q

g

3]
7.80 p.m.| Hyd. 339
10.00 n.m.| Hyd. 345
1.00 p.in.| IIyd. 346
715 pam.j Hyd. 3848
0.00 a.m.! Myd. 352
1.00 p.o Hyd. U454
6.00 p.m.| Hyd. 356
11.00 a.m.| Hyd. 363
0.30 a.m.]...0...
12.00m. | Dredgo- 2146
7.30 pom.j Yyd., 367
8.00 a.m.| Hyd. 370
1.00 p..f Hyd. 71
1.00 p.m.| ITyd. 371
1.00 p. m. Hyd., 371
1.00 p.m.| Myd. 871
100 p.m. Hyd. 371
100 p.ar| Uyd., 371
100 p.m.j Uyd. 371
0.30 s.m, Drcdgo 2149
8.30 n.m.| Hyd.” 378 :
1200w, | Uyd. 378 (
9.00 nn.| Iyd. 02
L.00 p.1n.| Dredge 2151 |
L.00 p.m, 2151
1.00 p.m. 2151
1.00 p.m., | 2151
4.00 p.m.! TIyd. 400
0.30 a.m, Hyd 405
§°80 p w. Hyd. 409

10.00

4.30 p.

2.0 .

8.00 p.

9.00 a.m.!

3.80 p.u.| 4' 0
8.00 0.m.! Uyd 421

12.20 p.m | yd. 435
6.00 p.1a. Hdyd. 451
8.30 a.1.! Hyd. 470

12.00 1, | Hyd. 475

6.00 p.ay , Hyd. 482
?(;g am. Ilyd. 496
. .1 IMyd.
8o Bl 10 ot

12. L

8.00 p.y.!

1‘?'5 00 pan

H.00 pn

H. Mis.

m. 1yd. 410
Ilyd. 413
1 Hya. 413
Hyd. 413
| livd. 413
Hyd. 413
Hyd, 413
Hyd., 413
IIyd. 419
yd. 410
Hyd. 410
Hyd. 419
Hyd. 419
Hyd. 419
Hyd. 410

10 46 30 : 80 32
13 01 30 | 81 25
13 30 JO 1 81 23
13 41 2 81 15
15 09 00 ] 80 28
15 28 39 . 80 36
15 28 an | 80 36
15 28 30 i 80 36
15 28 39 | 80 36
17 42 00 ; 82 34
18 43 00 | 83 30
18 54 45 : 83 53
10 11 00 | 84 Ot
21 15 45 | 84 48
21 15 45 | 84 48
21 15 45 | 81 48
21 15 45 | 81 48
21 1545 | 84 48
21 15 45 | 8¢ 48
21 15 45 | 54 48
23 48 14 | 84 00

do
annm Cu

] 1 D

98710 21 ) B2 22
2204 15 8L b9

22 10 50 - K5 17
21 6235 85 0y
21 52 50 85 13
2L 47 55 85 10
21 54 45 84 58
21 50 20 85 03
885

b——(r

"
50
45
30
45

00 |. ..

30
00
00

30
201
00
00 ¢
00 ;
(i)
00

00

00 .

00
30
30

45

00

00

00
00

44
O Havana, Cuba.

30

35 1.
20 00 35 85 02

| 2¢

[ 1

Q

I 2§

| o8
<

| 55

Dopth. I Eg

| EE

| B3

| 8~
] °
O G By )
do.) T
.do 82
.do . 79
do . 76
o 79
.dn 7
.do 80
do . 70
do oo 70
do 78
i...(lo . 70
do oLl 79
| 25 78
100 G4

I J06 46.5H

500 [ 40.7

f 700 | 39,8

Qv | 49.5
\ Swrtace. | 78
| .do 78
PO T O B

o .. T

ol W

50 1 915

200 ; 55.5
400 , 43
Surface. ! &0
sodo ol B0
P 1 IO 80
dooaod T8
o ... 80

251 78.6
100 | 7

300 : .54.8

! GO | 42.3

1 700 . 40.3
01 40
Surface. ¢ 80

<..do.
...do
Sdo oLl
Ldo .l
edo ool
coedoo
ee-tdoLl
wetlo Ll
PR ('t S
P [ SO
R FT
Loado ..
IR ' S
o..do .

732830 1 ode il

Temperatare of the

air,

Temperatore of speci-

men at time specific

gravity was taken.

2
=
N
&
o
.8
3
@
(=
wn

1. 0254
1. 0250
. 024

i

1. 0260
1. 0252
1. 0252
1, 0254
1. 0255
1. 0258
1. 0254
1. 0254
1. 0260
1. 0254
1. 0250
1. 0250
1, 0248
1. 0254

rrrrPrrrrrrrrrrr?rrrrrrrrrrrrrrrrrrrrrrrrrrrrr?rrrrrrrrwrrrrrrrrrréﬁrr
oD <
a
=

Reduced to 60° F.

028208

g8
~®
®3
EEE

o
r~
[
%
3

L 028250
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Date. g* -Station.
<
G
(-]
@«
£
3]
1884.
May 14| 8.
15 8.
15 12,
15 8.
15 110.
16 |12.
16 | 6.0
16| 7.3
18| 815 am.|. .oeeeinno.
16 9.46a.m).c.....o....
16 |10.45 (1% 1+ 14 [P
July 19 130 pom.| cecneoan.a.
10] 5.00pm.|............. .

20 -11.45 a.m.}Dredge 2170
2172

20 | 4.00 p.an. 21
20| 4.00 p.n 2172
20| 4.00 p.m 2172
20| 4.00 p.m. 2172
201 4.00p.m. 2172
20 | 4.00 p.m. 2172
20 ) 4.00 p.m. 2172
21| 5.80 u.mn. 2173
21| 5.30 a.m. 2173
21| 5.30 a.m. 2173
21| 5.30 n.m. 2173
21| 5.30 o.m. 2173
21| 6.30 a.m. 2173
21| 5.30 a.m:. 2173
21| 5.30 a.m. 2173
21 | 5.30 n.m. 2178
211 5.30 a.u. 2173
21 5.30 a.m. 2174
221 8.30a.m. 2175
221 8.30 o.m. 2175
22 8.30 a.mr. 2175
22 ( 8.30 n m 2175
22 | 8.30 a1, 2175
23 0 5.00 p.m.| Hyd. 513
23] 5.00 p.m.| Hyd. 533
28 5.00 pom. Hyd., 533
23| 5.00 p.m.| Iyd. 533
23 5.00 pao.| Hyd. 533
23 508 pm,| Myd., 5343
23 - 5.00 p.w.| Hyd. 533
23: 5.00 pm.| Hyd, 533
23 i 5.00 poa.| Hyd. 533
23° 5.00 p.m.| Hyd. 6733
23, 5.00 p.ra.| Hyd, 533
Ang. 2 120030, |....... ...
3 12.00 m. Srerenenen .
3. 7.00 p.m. Hyd., 544
3 | 7.00 pom.| Hyd. 544
3 7.00 p.m.| Lyd. 6544
3: 7.00 pow.] Hyd, 544
3{7.00 p.m.i Hyd. 544
4 |11.00 a.n.|Dredge 2190
41 7.15p.m.! dyd. 545
41716 pm.| Oyd. 545
41715 p.m.| Hyd. 543,
4] 715 p.m.; Hyd. 545
4 7.15 p.m.| Hyd. 545 |
41 7.16 p.m.! Hyd. 545
4| 7.16 p.n.| Hyd, 545
4 7.15 p.m.! Hyd, 545 .
41 7.15 pam. Hyd, 515
4] 7.16 pan.| IIyd. 545
517.45 p.m. Dredge 2185 |

) N e |xo .
35 18 [38¢
D BE | w (BEE :
. e B Ak - - g
. B b gt legleggl &
P © Depth. 25 8% E'E & En 2
2 E £S5 B [BsE o o
£ T &2 |8 |&3g 'g g
3 g 25 | & |g8& £ | %
3 S g% |8 |& & &
[ A o+ ut [=] ° ]
34 5500 | 724300 |...do....! 67 70 69 1. 0270 1. 028287
353700174 24 00 |...do....] 77 63 77 1. 0260 1. 028018
3553 187504 00 [...do ... 54 67 56 1.0256 [ 1I.025120
Off Capo Hoory, Va.|...do ....| 61 60 63 1, 0200 1.020411
Willoughby Spit, |...do ....| 61 60 63 1.0150 | 1.015411
Va.
Cherrystono River.[...do ....| GO 6t 63 1.0130 | 1.013411
Pinoy Point, Md. |...do ... Gl 62 063 1. 0070 1. 067411
Bluckiston’s |...do....[| Gl 63 63 1. 0050 | 1.005411
Island, Md.
Lowoer Codar|..do....| 62 64 64 1. 0030 | 1.003548
Point, Md.
Mathias Point, Va.{...do ....; 62 84 64 1. 0010 1. 001548
Mi{'yl:\nd Ioint, |...do ....; 63 64 64 1. 0000 | 1.000548
d.
Nnv*’(—yn rd, Nor- | Surface. | 80 85 82 1.0080 | 1.0115:
folk, Va.
R ¥ SN ..do....| 82 85 84 1. 0085 1.012412
3757 00: 735330 |...do....: T4 5 74 1. 0256 1. 027G86
3801 15:7344 00 ..do....| T4 76 74 1. 0258 1.027836
38 01 15 | 73 44 00 267 58.8 |76 |70 |1.0262| 1.027650
38 01 15 ° 73 44 00 501 55.4 76 65 1. 0268 1. 027490
38 01 15 | 73 44 00 100 b1 76 63 1. 0270 1.027411
38 01 1bH ‘ 73 44 00 200 45.1 76 62 1. 0270 1. 027270
38 01 15 1 73 44 00 300 40.7 76 61 1.0272 1. 027830
38 01 15 73 44 00 400 ' 40 76 61 1. 0272 1. 027330
47 57 00 1 72 34 00 | Surface.| 70 89 70 1. 0254 1. 026850
37 57 00 | 72 34 00 25 53 69 69 1.0262 1. 027487
37 67 00 : 72 34 00 50 51.7 69 60 1.0270 1. 027000
37 57 00 . 72 34 00 100 b61.7 69 69 1. 0274 1. 027280
37 57 00 | 72 34 00 200 51.7 69 58 1.0273 1. 027060
37 57 00, 72 34 00 300 40 G 67 1. 0273 1. 026940
37 57 00 + 72 34 00 400 39.7 69 57 1.0273 1. 026940
37 57 00 72 34 G0 500 39. 6 6o 67 1. 0273 1. 026940
37 57 00 | 72 34 00 600 : 38.7 0% 67 1.0274 1. 027040
37 57 00 1 72 34 B0 700 | 38.7 6o 00 10271 : 1.027100
37 67 00 | 72 34 00 000 ; 3881 60 51 1. 0274 1. 027040
30 33 00 | 72 18 30 ! Surface. i €8 72 08 1, 0244 1. 025538
39 33 00 | 72 18 30 26 50.5 72 4] 1. 0262 1. 026200
39 33 00 | 72 18 30 50| 518 72 60 1. 0268 1. 026800
30 33 00! 7218 30 100 | 50. 0 72 G2 1. 0263 1. 026570
39 33 00 172 18 30 § 200+ 44.1 73 69 1. 0273 1. 027180
39 23 45 71 43 00 ° Suwface. 69 71 70 1. 0250 1. 026450
39 X 45 | T1 4 00 | 25 | &7 'n G4 1, 0266 1.027148
30 28 45 |1 71 413 00 50 | 52. 8 o g2 1. 0202 1. 026470
30 23 45 | 71 43 00 100 0 50.7 7l 62 1. 0270 1.027270
30 23 45 71 43 00 i 200 44. 2 71 59 1.0273 1. 027180
39 23 45 1 71 43 00 300 49. 7 71 o7 1. 0274 1. 027040
49 23 451 71 43 00 400 40. 2 71 n8 1.0274 1. 027160
80 23 45| 71 43 00 500 40 7l 59 1.0272 © 1.027080
30 23 45 | 71 43 00 600 30.0 71 GO 1.0272 1. 027200
39 23 45| 71 43 00! 700 48.7 71 58 1.0274 1. 027160
JY 23 45 ) 71 43 00 - 800 38.7 il 58 1. 0275 1. 027260
39 57 49 | 70 56 30  Surfaco. ' 69 70 80 1.0224 1. 626660
30 50 27 [ 71 08 00 ...do....] €8 60 1 &0 1.0222 5 1.025360
395500 |71 0700 ...¢o ...! 68 70 172 1.0240 1. 025764
510 5.'3 00 : 71 07 00 25 64.3 70 63 1. 0256 1. 026730
30 55 00 | 71 07 00 50 51.8 70 [£X] 1. 0262 1. 0206611
?9 55 00 1 71 07 00 : 100 51.8 70 G2 1. 0268 1. 027070
39 83 00 ' 71 07 00 - 224 42.8 70 [ 1. 0205 3. 027340
?9 49 00 . 70 20 15 ; Surfoce. | 73 73 74 1. 0253 ). 027386
:H) 47 00 . 70 16 30 i..-do 72 74 83 1. 0236 1. 027326
:}0 47 001 70 16 30 ° 25 Gl.1 74 183 1.0210 ! 1.027726
:*)U 47 00 | 70 16 30 i H0 52.6 74 83 1. 0240 1. 027726
:‘59 47 00 170 16 30 ! 100 02.2 74 84 1. 0240 1. 027012
1 39 47 00 | 70 18 30 ! 2060 45.0 74 84 1. 0236 1. 027512
;30 47 00 1 70 16 30 | 300 40. 9 71 83 1. 0238 1. 027526
39 47 00 70 16 30 | 400 3.6 .74 83 1.0238 ¢ 1.027526
39 47 00 | 70 16 30 | 500 B9.8 74 &3 1.0237 ¢ 1. 027426
39 47 00 70 16 30 600 30.2 74 53 1. 0288 i 1. 027526
39 47 00 70 16 40 . 700 38.9 | 74 83 1.0286 | 1.027320
30 44 00 | 70 03 00 ' Surface.: 74 70 85 1. 0284 ¢ ). 027600
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A.—S8peoifio gravities of sea-waler—Continued.

s 18 158 |
- B - {
I - E 2f lp,le5a £ | B
Date. & Station. W Depth. | 55 | 5£ 158% 2 s
3 o 3 28 | 5% 220 & o
5 g £ |ERE2 o b
S B = g% | & 3% 5 2 g
= to p=1 g9 3] p=1
& B 5518 1BFe 2| 3
w
1884, l \ o+ n o t o ° °
Ang. 6111.38 a.m.'Dredgo 2197 | 89 56 20 | 69 43 20 [..do ...} 74 78 |78 |1.0246]| L
6[11.88 am.! 2197 | 30 56 10 | GV 43 20 o5 | 40.8 [78 |78 [lous8| 1
6 1138 .. 2197 | 80 50 30 | 69 43 20 50 528 [78 |78 |1 1
611138 a.n.i 2107 \ 39 56 30 | 60 43 20 791 523 |78 170 | L 1.0:
190200, . ...... .....| 30 37 109 71 43 00 | Surfaco.| 73 72 82 1. 1.
20| 7.00 noau. Drodgo 2205 | 30 35 00 | 71 1845 (L do....! T3 68 {8t |1 1.0
20h200m |0 898583 | 71 81451 . do | I 7.5)8 |1 1.
200 5.13 p.m.! Hyd. 549 (3034 00 | 71 84 30 (... do....| 74 75 |82 |l 1.0:
21| 5.13 p.w.' Tyd. 549 | 39 34 00 71 34 30 an 66.1 % 82 1. 1.
20| b I3 pan. IIya. 549 | 39 34 00 | 7L 34 B0 50 | 54.8 [75 |82 1.0 1.0
20 513 pan. Hyd. 549 | 39 34 00 [ 7L 34 30 1000 5.2 |76 |83 | 10X 1.
20| 5,18 pom.” Hyd. 549 : 30 34 00 | 71 34 30 200 [ 43.8 |76 |84 |Lou5; L
20} 513 ponic| Jiyd. 59 | 39 34 00 | 71 34 90 B00 | 40.6 75 |8 1210207 1.
20| 5.1 p.u.' IIvd. 549 | 39 34 00 | 71 34 30 400 | 40.1 |75 |82 | 1.0238 | 1.0
20{ 613 pan. Hyd. 549 | 30 34 00 | 71 34 30 500 | 40.6 {75 |83 126 L
20| 513 p.m.| Hyd. 549 39 34 00 | 71 34 30 G0 | 30.2 |75 {82 |Low7| L
20| 513 p.m.. Hyd. 549 | 30 34 00 | 71 34 80 00| 38.5 |75 {82 (Lo Lo
20| 513 p.m.] Hyd. 519 | 39 34 00 | 7L 34 30 800 | 49 75 [ 83 [1.0238 | 1.0
20| 513 p.m.| Hyd. 510 | 3934 00| 713430  925| 386 |75 |8 |Lozs| L
21| 7.00 n.m.'Drodge 2208 | 30 33 00 | 71 16 15 | Surface.! 71 72 84 10234 | L
i2oom L. 308737 |711615|...do....| 74 77 |8 | L0286 | 1.
22| 8.00 a.m.\Dredge$212 | 39 50 30 | 70 30 45 |...do ... 71 74 | 8451020 1.
22(11.45 .. 9213 | 49 58 30 | 70 30 00 |._do ... | 71 75 |85 | Lowl| L.0J
22| 6.10 p.n.! 2216 | 80 47 00 [ 70 3030 {...do....! 71 77 lss |ros4l L
23| 8.00 am.| 2917 | 39 47 20 | 69 34 15 |._.do ...| 75 76 |86 [ 1.020 [ I
23| 1.36 p.m.! 2210 | 304622 [ 60 2000 |._.do ,. | 74 74 |86 |1.0228) 1.
23| 8,00 p.n.| Hyd. 552 | 39 40 05 ] 60 23 00 |...do....[ 75 75 | 80.5]1.0241 | 1
23| 8.00 p.m.; Hyd. 552 | 30 40 05 | 60 23 00 25| 83.2 |75 |s0 [1o20]| L
23] 8.00 p.m.| Hyd. 552 | 39 40 05 | 6D 23 00 50| 559 |75 ]80.5 10246 | 1
231 8.00 p,m.: Myd. 352 ' 30 40 05 | 69 23 00 100 | 52,5 |75 |8U [LO0216 | 1.
23| 800 pm.! 1iyd. 552 | 39 40 05 | 69 23 00 200 | 44.3 |75 81 10242 ) 1.0
231 8.00 pn.j Hyd. 552 39 40 05 | 09 23 00 3001 40.7 {75 [&0 - loe2d| 1.0
231 8:00 p.m.l Tyd. 632 | 20 40 06 { 69 23 00 400 | 30.3 {75 {80 [1o22]| L
281 8.00 pn. Hyd. 652 | 39 40 05 | 69 23 00 500 | 40.6 |75 |a&0 10240 1L
23| 8.00 p.m.| 1yd. 552 | 39 40 05 | 69 23 00 6001 392 |75 |&t |1.0238 | 1
231 8.00 pm.| I[yd. 552 | 30 40 05 | GO 23 00 700 | 30.1 |75 &0 L0240 1
23| 8.00 p.a.| Tyd. 552 | 30 40 05 | 60 23 00 800 | 386 [75 |70 | 10242 | L
23) 800 p.mn.| Hyd. 552 | 30 40 05 | 69 23 00 900 | -...... 7% |80 L 1.
231 8.00 pan.| Hyd. 552 | 30 40 05 | 69 23 00 1,000 [ 888 |75 |81.5:1.0 1
231 800 pan.) Hyd. 652 | 30 40 05 ; 60 23 00 1,080 0 383 175 |8 | L 1
Sept. ¢ 9.00 a.m. Drédgo 21 | 839 05 30 | 70 44 30 [ Surface.| 73 74 83 1. 1
6] 9.00 2.m 9222 | 39 03 15 | 70 50 45 {...do ....| T4 {836 L L
7| 7.00 a:m. 2323 [ 37 48 30 | 60 43 30 [._ do....| 81 78 |&7 |1 1.0
7| 7.00 p.m.| Myd. 553 | 3741 00|69 1615[...do....| 82 78 86.5 | 1. 1
717.00 p.n. 113d. 653 | 37 41 00 | 60 16 16 25| 82 78 |87 1L 1
71 7.00 p.m.| Uyd. 6553 | 87 41 00 | 60 IG 15 50| 79.8 |78 |87 |10 L
71 7.00 pon.| Hyd. 653 | 57 41 00 : 60 18 15 100 ) 727 {78 's8a5 | L 1.
7] 7.00 p.m.| Hyd. 553 | 37 41 00 | 60 16 15 200 | 573 [78 88 |L L.
717.00 pam.| Hyd. 558 | 87 41 00 | 60 16 15 300 | 4% % &1 L I
70 7.00 pao.| Lyd. 553 | 87 41 00 | 69 16 15 400 | 456 |78 |86.5 (1L -
7] 7.00 pom.| 1yd. 633 | 37 41 00 { 69 16 15 500 40,5 178 " 86.5(1 1. 027
717.00 pan.| IIyd. 553 | 37 41 00 | 69 16 15 g0 | so.6 |78 |88 |1 13
7 7.00 pw.| Tiva. 633 | 47 41 00 | 69 1G E5 700 | 80.¢ 78 a7 | Lo2s 1 G83000
717.00 pan.] Hyd. 553 | 37 41 00 | 69 16 15 MO0 | 30.5 78 1 805102301 AR
717.00 pm. IIyd. 553 | 37 41 00 | 60 10 15 001 | 19 78 805 | 1021 1.OBO
71700 pm| 11yd. 553 187 4100 {6016 151 1,000 | 386 |78 | 86.5) LOZW . J- oy
8| 8.00 p.m.\Drodgo 2224 | 36 10 30 | 03 21 00 | Surface. 80 80 [ 801 OUY I 1 Grilyg
8! 8.00 p.m. 2224 | 36 16 30 | 68 21 Q0 26 0.8 |80 8y | 1028 100
8! 8.00 p.m. 2224 | 36 10 80 | 68 21 00 6ol 77.1 ;80 |86 ; e | 1028119
8| 8.00 p.m. 2224 | 36 16 30 | 08 21 00 | 100 | 671 |80 | 87.5| 1026 10500
818.00p.m. 2224 | 86 16 80 | 08 21 00 200 | 048 |80 | 875 | LOMD I J0hgg
8| 8.00 p.m. 2224 | 36 10 30 | 68 21 00 a00 | vac |80 |80 LOMEL T oo
8] 8.00 p.m. 2524 | 36 16 30 | G8 21 00 400 638 180 {80 1880 i
8 8.00 p.n. 2724 | 36 16 30 | 68 21 00 s | 625 | B0 | &5 1080 b iy
81 8.00 p.m. 2324 | 80 18 80 | 68 21 00 Boo . 449 | 80 s 1 oaes | 1. osr210
818,00 p.m. 2224 1 36 10 80 | 68 21 00 700 | 41 gg 8 10530 | 10027316
g 8.00 p.n. 2224 | 86 16 10 { 68 21 Q0 gou | 40.2 |80 | &8 | T oot ! 1I0281IG
8.00 pan. 2924 | 36 16 20 | 68 21 00 guo | 89.5 | 8 80 | 1oz | 1028190
8| 8.00 p.m. 2224 | 30 16 30 | 68 21 00 | 1,000 | 305 |80 48R LUSE 028160
9| 4.00 p.m. 9225 | 86 05 30 | 69 51 45 | Surfaco.. 81 ;82 g() 10250 | 1.028160
91 4.00 p.n. 2245 | 46 05 30 | 09 51 45 | v5 7.8 82 |80 [ 1UBY | 1 gosier
8! 4.00 p.m. 2225 | 30 05 30 ' 60 51 45 g0 ! Lo {82 .
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A.—8peocific gravities of sca-waler—Continued.
| O © Lo |
| =5 |2 (894
2 G © Sf‘- . B
28 e w 23
. S Po@, B . %
: ; . 2 28 | 2e|CER &
Date. B Station. P Depth. o EE |22k o
3 3 =3 |59 (€5 ol E: ot
2 2 E £= (£ [E82 o "8
° ] = 23 1y LegE & S
o 5 53 &2 | & |2Es 3 s
g g g ES | & |BES & 3
3 A A =R NI A
1884' o ’ " | [+} + 1" o o o E
Sept. 9| 4.00 p.m. Dredge 2225 | 36 05 30 | 60 51 45 160 67.6 | 82 80 .| 1.0253 1. 028460
9| 4.00 p.m. 2225 | 36 05 30 ; 63 bl 45 200 64.7 82 80 1. 0252 1. 028360
9| 4.00 p.m. 2225 | 36 05 30 | G9 51 45 300 6.8 82 79 1. 02564 1. 028384
9] 4.00 p.m. 2225 | 36 05 300 69 51 45 400 | 60 82 79 1. 0249 1. 027883
9| 4.00 p.m. 2225 | 38 05 30 ; 60 51 45 508 51.1 82 9 1.0244 1. 027883
9| 4.00 pm. 2225 | 36 05 30 ' 69 bl 45 600 | 44.7 | 82 80 1 1.0242 1. 027360
9| 4.00 p.m. 2225 | 36 05 30 ~ 69 51 45 700 41.4 82 70.5  1.0252 1. 028261
9| 4.00 pom. 2225 | 36 05 30 | 60 bl 45 800 40. 2 82 80 11 0245 1. 027660
9 4.00 p.m. 2225 | 36 056 30 : 69 51 45 300 30.6 | 82 80 1. 0240 1. 027160
0| 400 p.m. 2225 | 36 05 30 | 69 51 45 1, 000 30.2 82 80 ; 1.0244 1. 027660
10| 7.00 p.m. 2227 | 38 55 23 | 71 55 00 | Surfuce. | 81 81 80 i 1.0253 1. 028460
10 | 7.00 p.m. 2227 | 86 55 23 | 71 55 00 25 82.2 {81 80 | 1.0252 1. 028300
10{ 7.00 p.m. 2227 | 86 55 23 | 71 565 00 50 77.1 81 80 . 1.0252 1. 028360
10 | 7.00 p.m. 2227 | 36 65 23 | 71 55 00 100 71.4 81 80 | 1.0254 1. 02856¢
10| 7.00 p.m. 2227 | 36 556 23 | 71 65 00 200 5.2 81 79.5  1.0252 1. 028261
10| 7.00 p.m. 2227 | 36 65 23 | 71 55 00 300 62.8 81 70.5  1.0252 1. 028261
10| 7.00 p.m. 2227 | 36 55 23 | 71 55 00 400 57.7 81 79.5 . 1.025 1. 028461
10 | 7.00 p.m. 2927 | 86 55 23 | 71 55 00 H00 54.7 81 79.5  1.0242 1. 027261
10 | 7.00 p.m. 2227 1 36 65 23 | 71 55 00 600 42.5 81 70.56 1.0242 1. 027261
10 | 7.00 p.m. 2227 | 46 556 23 | 71 65 00 700 40. 4 81 79 11,0242 1. 027183
10| 7.00 p.m. 2227 | 86 65 23 | 71 55 00 800 89.3 81 79.6 1 1.024¢ 1. 027061
10 | 7.00 p.m. 2227 | 86 55 23 { 71 55 00 900 39.2 81 80 1. 0242 1. 027360
10 | 7.00 p.m. 2227 | 88 66 23 | 71 55 00 1, 000 39.1 81 80 | 1. 0244 1. 027560
11| 2.00 pom.| Hyd. 554 | 37 22 63 | 73 08 30 | Surface. [ 79 80 79 :1.0226 | 1.025583
11| 2.00 p.in.| Hyd. 654 ( 37 22 6% | 73 06 30 25 76 80 78.5 | 1.0246 1. 027486
11| 2.00 p.m.| Hyd 654 | 97 22 63 | 73 06 30 50 63.2 80 77.5 | 1. 0250 1. 027685
11| 200 pm.| Hyd. 554 | 87 22 53 | 73 06 30 100 63.8 80 77 1, 0240 1. 027518
1! | 2.00 p.m.| Hyd. 554 | 37 22 53 | 73 ¢0 30 200 48 80 77 1. 0248 1. 027418
11§ 2.00 p.m.| Hyd. 654 | 87 22 53 | 73 06 30 300 | 40.3 80 76 1. 0247 1. 027132
11} 2.00 p.m.; Hyd. 554 | 37 22 53 | 73 06 30 400 30.7 80 76.6 | 1.0244 1. 026908
11} 2.00 p.m.! Hyd. 554 | 37 22 531 73 06 30 500 | 30.4 80 76.5 | 1.0244 1. 026908
11| 2.00 p.m.; Hyd. 554 | 37 22 53 | 33 06 30 600 30.3 80 7 1. 0244 1. 027018
11 2.00 p.m.| Hyd. 5§54 | 37 22 63 | 73 06 30 700 1 30.1 80 76.6 | 1.0248 1. 027308
11 .00 p.m.] Hyd. 654 | 87 22 63 | 73 06 30 800 38.8 80 76.56 | 1.0248 1. 027308
11| 2.00 p.m.| Hyd. 554 | 37 22 53.| 73 06 30 0900 |........ 80 76 1. 0246 1. 027032
111 2.00 p.m.; Xyd. 554 | 37 22 63 | 73 06 30 1,000 | 8.7 80 76.5 ; 1.0246 [ 1.027108
32| 7.00 p.m.| Oyd. 556 | 39 40 00 | 73 03 00 | Surfacoe. 76 T0 71 1. 6214 1. 025006
12§ 7.00 p.m.| IIyd. 5568 | 30 40 00 | 73 03 00 25| 61.8 |70 71 1. 0244 1. 026006
12§ 7.00 p.mv.; Hyd. 556 | 39 40 00 | 73 03 00 50 52.4 70 71.5 1 1. 0250 1. 020679
12| 7.00 p. . 556 | 30 40 00 | 73 03 00 100 49.3 70 71 1. 0256 1. 027206
121! 7.00 p. 556 | 30 40 00 | 73 03 00 200 43.5 70 71.5 | 1.0254 1. 027079
12 | 7.00 p. 550 | 39 40 00 ! 73 03 00 300 40. 4 70 716 ] 1,0252 1. 026870
13| 7.00 pom.[| Hyd. 557 [ 39 08 30 | 72 12 30 | Surface. ' 72 ) 78 1. 0234 1. 026208
13| 7.00 p.m.| Hyd. 657 | 30 08 80 | 72 12 30 25 65. 8 [15] 77.5 | 1.0244 1. 027085
13 | 7.00 p.m.| Hyd. 657 | 30 08 30 | 72 12 30 50 61.8 65 178 1. 0236 1. 026308
13 | 7.00 p.m.| Hyd 657 | 89 08 30 | T2 12 30 100 53.0 85 785 | 1.0234 1. 026286
13 | 7.00 pun.! Hyd. 557 | 39 08 30 | 72 12 30 200 43.1 65 l 78.6 | 1.0234 ' 1. 0206286
13! 7.00 p.m.! Hyd. 557 | 39 08 30 | 72 12 80 300 40.6 165 ! 77.06 | 1.0248 1. 026905
131 7.00 pom.: Hyd. 557 [ 39 08 30 | 72 12 30 400 30.7 65 77 1.0244 ' 1. 027018
13| 7.00 p.m.| Uyd. 557 300830 7212 30 500 39.2 65 |77 i 1.0244 1. 027018
13| 7.00 p.an.l Hyd. 557 1 30 08 30 1 72 12 30 600 39.1 65 78 , 1.6242 © 1. 027008
13} 7.00 p.m.: Hyd. 557 | 39 08 80 | 72 12 30 700 ; 38.7 65 77.5 11,0243 ; 1, 026005
28| 9.54 n.m. Dredge 2269 1 40 19 30 ° 69 20 10 | Surfaco. | 61 67 80 1.0226 ' 1.025760
28 12.50 p.m.l 2261 | 40 04 00 | GO 20 80 |...do ....| 66 GO 80 I 1.0233 | 1. 020460
28 | 2.51 p.m.; 2262 - 39 b4 45 | 60 20 45 [...do . 66 75 8 1.0230 - 1, 025883
Oct. 18] 1.10 p.m./ 2263 | 87 08 00 | 74 33 00 |...do 66 68 80 |~].OQQG I 1. 025766
19, 8.18 nan. 2268 1 35 1040 1 75 06 10 |...do G0 a7 82 ' 1.0220 ' 1025520
19 .12.00 . 2273 1 85 20 80 | 75 17 30 |...do 72 68 81 1. 0224 | 1. 025730
10 6,16 p.an., 2282 5 35 21 10, 75 22 40 |.. do 60 67.5 ! 81 1. 0226 1, 02539
20 { 9.36 a.m. 2202 ;1 35 27 20 1 75 16 30 |...do 71 71 85 1.0212 | 1.025300
20 (12,00 0. ..eeen.. ... 3532411 75 04 30 |...do 72 76.5 ' 85 | 1.0220 : 1.026100
20 | 5.30 p.m.! 2300 | 35 41 30 ' 74 48 30 |...do 71 71.5 | 86 1.0218 | 1. 025000
21| 8.45 n.an. 2305 | 35 23 00 . 74 51 30 {...do 69 i 84 1.0240 3 1.025012
21 | 5.30 p.m.! 2308 | 15 43 00 | 74 53 30 |...do 70 72 84 1.8220 | 1025012
22| 6.00 aan. Capo Henry, Virginii. .do 60 61 84 1.0168 . 1.020712
22 | 1.25 p.m.! Point Lookont, Muryland. ...do 85 T3 83 1.0108 | 1.014326
22§ 2.50 pan.y Bluckiston’s Islaud, Marylend. do 65.5 | 75 81 1.0075 | 1010839
22! 5,00 p.m.! Upper Cedar PPoint, Maryland. 1...do 45 74.6 ;. 79 1.0044 | 1.007383
22| 6.00 p.m., Marylant Peint, Maryland. Ldo . G4 64 74 1. 0034 1. 006486
23 | 7.30 a.m. Quantico, Virginia. ..do 62 51 63 1.00C8 | 1.000401
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B.— Experiments with the optical densimeter with distilled water.
[Value of mivrometer divisions . 00007020.]
Corrected . Micrometer Corrocted Miocrometer
Date. tempora- M:_g;ﬁ?:ffor readin Dato. tewpora- Mgg:gﬁe}er readin
ture. - reduced. ture. ading. reduoced.
T ——— - —_
o (-]
Aug. 15 67.3 312 330.9 || Sept. 6 82.8 200 328.9
17 79 273 128, 6 7 89,2 230 - 324
18 75.9 285.5 330,56 8 20 230 326, 7
19 82.7 200. 6 3291 9 90.5 290 318. 8
20 84.1 256 320. 8 9 85.8 239 319, 2
20 70.3 285 331.8 9 00.7 220 319.6
21 76.6 282. 5 329.8 10 89.7 229 324. 5
2 . 80 273 332 11 80.7 203 324.3
28 | 711 302 331.9 1 79.5 265 8922, 2
.20 82.8 264 333 12 83.2 254, 325.7
Sept 30 83.4 260 331.2 | 14 83 262 331.7
pt. 8 714 301 331.8 |

C.—ZRecora of specific gravities deformined by the optical densimeter compared with those
obtained with the salinometer.

[The constant for distilled water wns determined before each series of obsorvntlong.]

|
: g 22
] :fé <
B
g F: | &gy
Date. . 2 &
Statlon. z 2 Depth. Ecg g s
=i > o
£ E, E=I'S EEE
3 35 EE
K g 2572
=]
DS w ()
Se ta 1864, o v o AT]
So}’,tgﬁ“g"ﬂ .............. Dredgo2221 [ 38 05 80 ;70 44 30 | ~Surface, 1. 026383 1. 027020
Soptember O - 2999 [ 30 03 16|70 50 45{....do..... 1. 020087 1. 026807
Septembas 2 2223 |37 48 30 |60 43 30| .. do..... 1. 027562 1. 027000
September o . 553137 41 0069 18 15{....do ..... 1, 027304 1027909
Septombe 4 . 553 (37 4] 00! 69 16 16 o8| 1ees 1. 0283080
Soptomber. &° . 553 |37 41 00|09 16 15 Y50 | 1027760 1. 028200
Septembes 47 © A33 |37 41 00! 69 16 15 100 | 1.028539 1.027088
Soptember. 4" . 553037 41 0069 16 15 200 | 1027096 1.027904
Scptomber ¥ ° . 553187 41 00160 16 15 300 | 1.027232 1.027609
Soptomier + . 553 |37 41 00|00 16 15 200 | 1 o020002 1. 027300
Soptember. 4 . 553 |37 41 00! 69 16 16 500 | 1,026016 |  1.027200
Soptomucr 7 © 553[37 41 00069 16 15 000 | 1.026044 1, 027604
Soptompor 7- © 55337 41 0009 16 16 700 | 1026820 1. 027300
Septemper 7- . 633137 41 00i69 16 15 800 | 1.020853 1027899
Septomber, o . 553,37 41 00169 16 15 900 | 1.020985 1.027599
Seblombay, 2 . 553137 41 006D 16 16 1000 | 1.0°7686 |  1.027669
‘C‘Dteml:m 8. Dredgo2224 | 36 16 30 | 68 21 00 Surfuce. 1. 027620 1. 028316
Sebtonibey. o 2294 [ 36 16 30 | 68 21 00 25|  1.028002 1.028116
Soptomber. o 2954 ' 46 16 30 | 68 21 00 50 | 1.028200 1028116
Soptemuer 5 2224 .36 16 30 | 68 21 00 100 | 1.028707 1. 028119
Soptembes 3 2:24 | 30 10 30 08 2L 00 200 | 1028438 | 1.028119
Soptembey o 354 1 36 16 30 | 68 21 00 | 300 | 1.027901 1 028116
Septempey 8ee-een- 2324 | 36 16 30 | 68 21 00 400 | 1.027703 1. 028016
Septomber o Song 36 16 30 | 08 21 00 500 | 1007507 | 1.027982
eptombos 5 2324 36 16 30 | 68 21 00 000 | 1028811 1. 0273090
SeDtompay, 8--eveees 2924 | 36 10 30 | 68 21 00 700 | 1.027260 1,027216
ehtember o 2394 |36 16 30 [ 68 21 00 800 | 1020058 10211
3 ])telnbora - 2224 (36 16 30|68 21 00 0900 1. 027837 1.0.81‘139
Soptomber o 2224 | 36 16 30 [ 68 21 00 1000 | 10280 1028109
Septembon 9225136 05 30| 00 Bl 45| Surface. | 1.027706 1.0..8160
Septomier. 92751 86 05 80 | 60 Gl 45 95 | 1.027081 1..028160
optomber o 2925 {36 05 30 | 60 61 45 50 | 1.027963 1.03‘3}60
Septemper o- 2225 | 36 05 30 | 69 51 45 100 | 17028005 | 1.038460
Shtembo 3 "t 9295 | a6 05 30 |69 51 45 200 | 1077654 | 1028300
eptombor 5" """ 2226 [ 86 05 30 | 68 Gl 45 joo | 1.0z7ezz | 1028383
September. 57*--* 2995 | 36 05 30 69 51 45 400! T.oa760d | 1.027883
optomper 9+ 2395 | 36 05 30 | 69 51 45 soo | 1oz7iee | 1.0278%8
optomver 0. 22951 36 05 30 | 69 61 45 g0 | 1lotrisd . 1027300
Septompr 9+ 2295 | 36 05 30 | 69 51 45 700 | Yozsxo i 1.026201
optomur 8.+ 2505 {36 05 30 | 09 61 46 sop | 1opmigz: 1027680
Septomber 9. 2235 |36 05 30 | 69 51 45 900 | 1oz7iso: 1027160
Plember 9.... .l 2205 |86 05 B0 | 00 61 45 1000 1.027148: 1.0
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C.—Record of specific gravities determined by the optical densimeter, §¢c.—Continued.
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Date. tation. P 2 Depth. En% 2 E

3 g £° | 8%

£ 2 g5 | %%

~ @

3 < =3 =Y
o) ) (7]
1884. o 1 u o ¢+ ur

September 10............. Dredge 2227 1.36 55 23 |71 556 00 Surface. 1. 028075 1. 028460
September 10. 2227136 65 23 )71 55 00 25 1. 027977 1. 028360
Septomber 2227 | 36 65-23 171 65 00 50 1. 026047 1. 028360
September 2227 138 65 23171 55 00 100 1, 028258 1. 028500
Soptember 2227 136 55 23{71 55 00 200 1. 027086 1. 028261
Septemaber 2227 136 55 23 171 55 00 300 1. 028160 1. 028261
Septem ber 2227 136 65 23171 55 00 400 1, 028314 1. 028461
Septembor 2227 136 65 23|71 55 00 500 1. 027260 1. 027261
Septomber 2227 136 65 23 |71 55 00 600 1. 027155 1. 027261
September 2227 |36 65 23|71 &5 00 700 1. 0271906 1. 027183
September 2227 136 65 23171 55 00 800 1, 027085 1. 0270061
Septewmber 2227 {36 65 23| 71 55 00 800 1. 027030 1. 027300
Soptember 2227 1 36 65 2371 65 00 1, 000 1. 027096 1. 027560
September Hyd. 554 | 87 22 53173 06 30 Surface. 1. 025377 1. 025683
Soptomber 654 | 87 22 53|73 08 30 25 1. 027030 1. 0274860
Scptomber 654 1 37 22 53 |73 00 380 50 1. 027759 1. 027695
Septembor 554 | 37 22 63173 06 30 100 .1.027478 1. 027618
September 654 | 37 22 63 (73 08 30 200 1. 027689 1. 027418
Soptemher 554 [ 37 22 53 (73 06 30| 300 1. 027014 1. 027132
Septomber 654 | 37 22 63|73 06 30 400 1. 026860 1. 0206908
Soptember 654 1 37 22 53|73 06 30 500 1. 027141 1. 026908
Septembor 654 1 37 22 63 |73 06 30 Goo 1. 027211 1. 027018
Soptember 554 | 37 22 53 | 73 06 30 700 1. 027141 1. 027308
September 554 | 37 22 63 |73 06 30 800 1.027211 1. 027308
September 654 | 37 22 63173 086 30 900 1. 026930 1. 027032
September 654 | 37 22 63173 06 30| 1, 000 1. 026930 1. 027108
September 650 | 39 40 00 ;73 03 00; Surface. 1. 024457 1. 025000
September 556 | 80 40 00 ) 73 03 00 25 1. 242 1. 026000
Septembor 556 | 30 40 00 | 73 03 00 50 1. 026523 1, 026679
Septewmbor - 65639 40 00|73 03 00 100 1. 225 1. 027200
Septomber 556 | 39 40 00| 73 03 00 200 1. 027000 1. 027079
Soptembor 556 | 39 40 00 | 73 03 Q0 300 1. 026044 1. 0268790
Soptember 557 {30 08 30|72 12 30 : Surfuce. 1. U260G0 1. 026208
Septomber 567 [ 30 08 80| 72 12 30 25 1. 026874 1. 027095
September 557 | 39 08 30|72 12 30 50 1. 020171 1. 024308
September 557 | 39 08 30172 12 30 100 1. 026150 1. 026286
September 557 | 39 08 30172 12 30 200 1. 026361 1. 026286
September 557 | 30 08 30 )72 12 30 . 300 1.027014 1. 026995
September 557 139 08 3072 12 30 400 1. 020144 1. 027018
Septembeor 657 | 39 08 30| 72 12 30 500 1. 026670 1. 027018
Supteuber 557 (39 08 30 (72 12 30 600 1. 026951 1. 027008
Soptomber 557 | 39 08 30 )72 12 30 700 1. 027014 1. 026805

REPORT OT THE NATURALIST, MR. JAMES E. BENEDICT.

The work of the Albatross for the year 1884 began with a long cruise
among the West India Islands and in the Caribbean Sea, under the
direction of the Burean of Nuvigation, Navy Department. A series of
soundings and various observations was to be made for this Bureau,
which were necessarily to take precedence of zoological work. How-
ever, opportunities were to be given for collecting while the ship was
in port, and some dredgings were to be made at sea. .

The cruise began on the 10th of January, when the Albatross sailed
from Norfolk, Va., for St. Thomas, where the anchor was dropped at
about noon on the 17th in the harbor of Charlotte Amalie. The island
seemed very beautiful to those of us who saw a tropieal country for the
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first time. The red roofs of the town, as it extended up the side of the
bill, where deep gullies divide its upper edge into three sections, make
a fine contrast with the water on the one side, and the green shrubs,
which densely cover the hill rising high above it, on the other.

St. Thomas lies nearly east and west, and is about 12 miles in length
by from 2 to 3 in width. A range of steep hills extonds its entire
length. The proportion of anything likelevel ground is incousiderable.
In many places the shore is bold and jagged ; in others it slopes down
gently to the water’s edge. Here and there an indentation in the shore-
line affords protection to animal life from the force of the waves. Towards
the eastern end of the island is a large lagoon, with shores and islands
lined with mangrove trees. The roots and stolons of thesoc trces are
covered with sponges, ascidians, oysters, and aquatic plants. These in
tarn afford o hidingplace for worms, crabs, and many other free swim-
ming animals. The hills are covered with small trees and shrubs, often
interspersed with large cactus plants of several specics, making the
thicket difficult to penetrate in some localities.

In the afternoon of the first day we began to collect, and continued
.this overy day until the ship sailed. We found no mammals, and were
Informed that with the exception of a small rodent no mammals were
indigenous to the island. I take it for granted, however, that exception
should also be made to one or more species of bats, though we did not
Bee any., .

Birds were not numerous, only thirty-five specimens being taken dur-

i“g our stay, representing ten species, identified by Mr. Ridgway as fol-
ows: .

Mimug gilous, Vieill, Tyrannus:dominicensis (Gm.).
Dendroica petechia” (Linn.). Crotophaga ant, Linn.

Certhiola portoricensis, Bryant. Coccyzus minor (Gmel.).
Phonipara zena (Linn.). Tinnunculus caribearum (Gm.).
Leterus vulgaris, Daud. Chamepelia passérina (Linn.).

. ’Il‘wenr,y-ﬁve skins were made, the remainder being preserved in alco-
ol.

The only snake obtained was brought on board alive by one of the
Sailors, it being harmless, as all of the reptiles on the island are said to be.

Lizards were very plentiful, and several species wete taken. One
Species of rather small size was abundant on trees and fences, and wero
easily obtained by the small boys, who sometimes accompanied us &
Short distance on our excursions, by meaus of a blade of tough grass,
the end of which they skilfully formed into a noose. The lizards watch
the slow movements by which this is put over their heads W_lth grea.t
Curiosity, and only realize what is going on when they dangle in the alli
or are being placed in a jar of alcohol. I found a very small_wn'e muc
better than a blade of grass for my use. It seemed impOSS}ble to cap-
ture thé much larger ground lizards in this way, as upon seeing any one
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they ran about uneasily, snspicious of every movement. I wade use of’
a chargeof dust shot in a 32-caliber shell, with good effect, not materially
injuring the specimens.

Insect life was not abundant, owing perbhaps to the season of the year,
though I should think that the large numbers of lizards served some-
what to keep them down. Spiders and centipedes were preserved when-
ever secured.

Fish are taken by the fishermen in wicker-baskets, made and used on
the sameprinciple as our lobster-traps. T was informed that the greater
supply- of the fish in the market was obtained by means of these traps,
though some fish are caught by still-baiting with hook and liue and by
trolling in the lagoon. I saw a fish-basket taken up which contained a
number of highly-colored tish, and from which I obtained a fair selection
for the Commission. One of these baskets was obtained for the National
Museum.

We collected some interesting crustaceans; one, a small squill, which
lives in cavities under stones and corals, where it fastens its eggs and’
stands guard over them. One species of crab is found everywhere along
the shore, running out of the water and resting on the rocks. Mr. Nye
found that he could catch one ouly Ly running up as a wave dashed over
it, and landing it with a scoop-uet in some open place before it could
climb out of the net, which it does with sarprising agility. These crabs
ran without apparent difficulty up the perpendicular sides of a rock.

We made it a rule to save the smaller fishes, mollusks, crustaceans,
worms, &c., in large numbers whenever they could be obtained, in the
hope of finding something new or rure, especially as our very limited
time did not permit us to diseriminate closely. Some dredgings were
made at the entrance ofthe harbor and alittle way outside, with a small
boat-dredge, which we put over fromn the dinghy in tow of the cap-
tain’s gig. This was hard work ; but the additional specimens obtained
well repaid us for the trouble. We were very kindly treated by the peo-
ple of St. Thomas, and, throngh the courtesy of Baron LEggers, we were
allowed to shoot on his land, it being against the law to shoot indis-
criminately in the highways and woodlands.

On January 24 we left St. Thomas and stood out to sea on a southerly
course. The first soundings in the Caribbean Sea were made in sight of
St. Thomas. Here and elsewhere during the cruise, when the water was
deep enough to necessitate the use of a sounding-shot, the sounding-cup
would, as a rule, come up filled with ooze.. This was carefully labeled
aud put into bottles, sometimes as it came up and sometimes after hav-
ing been washed ; only the foraminifera, pteropod shells, and sponge
spicales being saved, as each seemed to require.

The color of the ooze brought up from the deep water of the Caribbean
Bea is very muchlighter than that from a similar depth in the Atlantic
Ocean off our eastern coast. This is no doubt the natural result of the
shores being largely made up of coral formations. It is well known
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that in some of the shallow bays a violent wind. will stir up the bottom
until the water is alinost milk-white with particles of coral. We found
the proportion of foraminifera in the ooze to Le large. As was to be
expected, a groater number of these belonged to the genus Globigerina.

G. rubra was conspicuous.

Pteropod shells in many localities were very numerous, much to our
Surprise, as I do not remember having seeu 2 single shell of this group
Fakeu in the sounding-cap in the Atlantic, and but comparatively few
I the dredgings. Wo saw the explanation of the number of these shells
on the bottom when near Trinidad, where for some distance we steamed
through water alive with them. A large number were canght in a scoop-
net and were found to belong to the genus Styliola.

On January 27 the large beam-trawl was put over in 683 fathoms,
Station No. 2117 , being the first haul in the Caribbean Sea, and a very
Successful one. Among the things brought np were several forms of
Cf)ral, one of them a beautiful cup coral of a species new to our collec-
t“’.US; also many shells related to the pectens. These shells were very
thin ang transparent, showing tho animal quite distinctly. Echinoderms
Were represented by startish, brittle-stars, sca-urchins, and sea-cueuin-
be.rs, Sponges, both siliceous and horny, worm-tubes with long glass
Spicules attached, and many small crustaceans, &e., made up the mate-
Mal in the trawl-net. The mud-bag, which was attached to tho end of
the trawl-net, was nearly filled with ooze, which yielded a large per-
Céntage of foraminifera. This foraminifera is in better condition than
any wo havé before saved in quantity, as the coral ooze from which it
Was washed leaves the shells clean and perfect.

. OnJ anuary 28, one haul was made with the large beamn-trawl, Sta-
tion Nq. 2118, in 690 fathoms. The water deepened so rapidly that no
bottom specimens were brought up. Iowever, several interesting crus-
tace'ans were taken from the wing-nets. At Station 2119, on January
29, in 1,140 fathoms, the trawl was lost. Station 2120 in 73 fathoms,
J“‘_‘ual‘y 30, the dredge was put over, but only a small amount of ma-
terial was taken. v ' :

The Albatross came to anchor in the harbor of Port of Spain, Trini-
daq, 1ate in the afternoon of J anuary 30. After dark the electric light
Was used to collect surface specimens. A gill-net was set near the ship
W.lthout result, The next day the collectors went along the shore 11
fl’ﬁ'el‘ent directions, in order to cover as much ground a8 possible dur-
g our very short stay. The water is very shallow along the shore, on
e}t}ler side of the town. The bottom is n soft muad, in which grows ql}ﬂﬂ'
tities of eel-grass. On the shore, just out of reach of an ordinary tide,
I8 & low bank filled with the burrows of crabs. We dug out some of
these, and sifted a good deal of sand and mud from high-water mark 'to
8 far out as we could wade, for shells, crustaceans, and worms. While
we_Were collecting in this way, Captain Tanner obtained 1ntormat{03
Which led to the successful hunting of the remarkable guacharo Dir
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(Steatornis caripensis). This bird is commonly known as “fruit eating
hawk,” ¢fat-bird,” “oil-bird,” ¢cave-bird,” and in Spanish, guacharo
bird.

At half past 7 on the morning of February 1, Captain Tanuner and four
members of the scientific staff left the ship, in the steam-launch for
Mono Island, 10 miles distant, and near where the birds we were in
search oflive incaves. When nearly there, Mr. Garrett and Mr. Acker-
man were left on a small island to collect until tho return of the lannch.
The others kept on to Mono Island, where the captain found Mr. Morri-
son, to whom he had been directed as the best guide to the caves. Mr.
Morrison consented to go with us in search of the birds, and also offered
to show us where we could shoot a peculiar bat, known as the “fishing-
bat.” Under his guidance wo steamed around to the western side of
the island, where the shore is formed by a huge and necarly perpendic-
ular wall of rock many feet high. Several of us went in a small boat to
as near the cliff as was safe, when Mr. Morrison pointed out a fissure in
which the bats lived. According to his direction, several charges of
shot were fired into the fissure, when the bats literally swarmed out.
Mr. Nye was in readiness, and killed a number, only six of which were
picked up, the others falling nearer thie cliff than it was safe to go, as the
waves were dashing up against it with considerable force. Those we
did get were put into alcohol, a supply of which was brought with us
in the launch. These bats are large, having an expansoe of from 22
to 24 inches from tip to tip. We saw them afterward in the even-
ing flying slowly along close to the water. They are said to cateh
fish with the sharp claws of thie hind limbs, aided by the membrane
between them, which is very full. I examined the contents of the
stomach of one of these animals and found, by the aid of a microscope,

‘the scales of fish and also the scales from the wings of lepidopterus
insects. The stomach contained bat little, as they were killed some
hours after their feeding time. From this place we steamed around the
island to Trinidad, and tried to enter a cave there, inhabited by the
guacharo birds. The larger caves on Huevos Island were then too
much exposed to the occan to bLe accessible, and at any season ean be

approached only on oceasional days, when the water is very smooth.

‘We found the cave on the western side of Trinidad too inuch exposed
to enter with anything like safety, though several attempts were made.
We were finally obliged to give it up, to our great disappointment.
The entire floor of the cave is water. As a swell advanees inward, in-
nocent at first, it becomes angry and dangerous long before it reaches
the fariher end, where it biings up with @ heavy booming sound, leav-
ing jagged rocks briefly exposed in its wake. The entrance to the
chamber where the birds live is about 10 feet high, 12 feet wide at the
bottom, and 50 feet long. The chamber is about 40 feet in diameter
at its base and 35 feet high. A colored man was employed to take usin
in his canoe. Mr. Morrison assisted in the management of it, while Mr,



[89] WORK OF STEAMER ALBATROSS. n

Nye and myself held our guuns in readiness. We were backed in about
335 fect whien a breaker boarded us, half filling the canoe with water,
and we came out as soon as possible. The canoe being too heavily
loaded, I got out, and the others went in again. This time Mr. Nye
succeeded in shooting two birds, but before he could secure them
another breaker boarded them and again partly filled the boat. The
Swells becoming heavier, we considered it unsafe to venture into the cave
again ; however, being very desirous of obtaining the birds, we adopted
another plan, which was to shoot them as they cane out at night. Cap-
tain Tanner thought well of this, and wont back to the ship, leaving Mr.
Nye and myself to carry out the plan, with Mr. Morrison’s assistance,
at whose house the greater part of the afternoon was pleasantly speuat.
Towards night we went into a grove of cocoanut-palms and killed a
nlumber of birds. Before dark we were again atthe cavein a canoe. Mr.
Nye landed and obtained as good a position as the nature of the ground
would allow, while I remained in the boat near the cave to shoot as best
I could against the face of the precipitous hill which rises above it.
The birds did not come out until after dark, when it was possible to
8ee them only against the sky. Nevertheless, Mr. Nye killed two, only
one of which was recovered, and that after it had been. in the water
tor half an hour. The night was passed at Mr. Morrison’s house, where
We were treated to the novel sensation of having a light burn all night
a3 o protection against the bites of small bats which were liable to
enter, '

Barly in the morning we left for Port of Spain on a small steamboat
ranning hetween Mono Island and that place. In the evening of the
same day the Albatross anchored in a harbor of Mono Island. Mr.
Nye landed as before, and killed several birds, ouly one, however, being
Tecovered. Tho skins of both birds are in good condition for mounting
and the bodies are preserved inalcohol. When the heads were reached
2 the operation of skinuing a large number of parasites were found
under the eyelids.

Tho list of bhirds from Trinidad aund vicinity, as made out by Mr. Ridg-
way, is as follows :

Certhivlg luteola, Licht. Diplopterus neevius (Gm.).
,1: aragra, sclateri, Berlepsch. Ingyptila verreauxi (Bps.).
ly“"“!l"a palmarum (Max.). Lelecanus fuscus (Linn.).
Lackyphonus melaleucus (Sparrm.). Fregata aquila (Lin.).
Lyrannus melancholicus, Vicill. Sula leucogastra (Bodd.).
Contopus brachytarsus, Scl. Sula piscator (Linn.).

7. /tamnophilus atricapillus (Gm.). Sterna maxima (Bodd.).

Lato at night the clectric light was put over, and among other things
4 small squid was captured.

Wae put to sea from Mono Island on February 3. Two hauls were
0ade during the day. Station 2121, in 31 fathoms, taking a small
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amount of material. The bottom was mud and unsuitable for a large
variety of animals, Amoung the shrimp-like forms Protf. S. 1. Smith
made.out the following : Parapenceus politus, P. constrictus, and Soleno-
cera siphonocera. Station 2122, in 34 fathoms, taking a fine Astrophyton,
shells, crabs, and Parapenwus politus again.

The Albatross came to anchor in Santa Ana harbor, Curagao, on the
10th of February. Curagaois about 40 miles in length and 10 in width.
The surface is hilly, and with the exception of the mangrove trees on
the southwestern side of the islands in the harbor, almost no trees are
to be seen, Bxposed rocks and ledges show fossil shells and corals in
abundance. Large rocks on the shores in the harbor are eroded on
all sides by the water, and look as if they were standing on narrow ped-
icels ready to topple over. The wind blows from the northeast the
greater part of the year, and keeps the water more or less rough. On
the windward shores the waves erode the lower parts of the banks until
the banks project over the water and often break off. On this side also
the bottom for some distance from the shore is hard and rocky, while the
leeward side is muddy, and the shore is lined with mangroves. One of
the most interesting features of these islands are the pits excavated by
men from the town getting sand for building material. In these places
a large number of fossil corals and shells are strewn about. Small
bushes near the water are often covered with land shells of the family
Pupide. .

Birds are not abundant in the part of the island where we were, which
is due in part, perhaps, to the lack of-trees. On our collecting excur-
sions we often carried guns, and some birds wero collected, though no
especial effort was made to do so. The following is a list of the species
taken, four of which have been deseribed as new by Mr. Ridgway in
the Proceedings of the National Museum:

Mimus gilous rostratus, Ridgw. Zenaida vinaceo-rufa, Ridgw.
Dendroica rufopileata, Ridgw. Chamapelia passerina (Lin.).
Icterus curasoinsis, Ridgw. Ardea herodias (Lin.).

The boat-dredge was used in the harbor with little or no success, as
either it came up filled with a soft mud, in which little or nothing lives,
or it was caught as soon as it reached the bottom. We also tried to use
it ontside of the harbor, but with the same result, except that when it
was not caught on the bottom it eame up filled with coral sand. We
found it greatly to our advantage to have a guide acquainted with the
different localitics. On one occasion this man bought for ten cents all
of the small fish and crustaceans from several hauls of a large seine. 1
hired a man to make several large torches for night-collecting around
the shores of the island, and with the guide and two colored men, who
volunteered to go with us, setout at night for the island. We captured
several fish and crabs, but the principal catch was the octopus, or ¢ sea-
cait,” as it is called here. Iifteen specimens were taken during the
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evening and put into alcohol, which we always carried with us on our
excursions. One of the crabs was the large Cardiosoma, so common in
the West Indics. Large sponges were often seen, but we had no means
of preserving them. One sponge, not far from the shore, was seen to
cause the water at the surface, some 18 inches above it, to boil up with
some force. This was rolled ashore and cut up for the crustaceans,
which were to be found living in the large canals. This sponge was not
less than three feet through and nearly spherical. Coral was abundant,
but we could preserve only the small specimens. Large specimens can
be preserved to advantage only when they can be left in the sun to dry
until dead and then put in water until the animal matter is dissolved
out, This takes iime, and our stay would not permit it. ILizards of
larger gize than those taken at St. Thomas were shot. Our guides
caught small ones and brought us stones with their eggs attached to
the under surface.

The Albatross sailed from Curagao on the 18th of February. On the
same day two hauls were made: Station 2124, in 122 fathoms, with the
dredge, taking but little material; and Station 2125, in 208 fathoms,
Wwith the small beam-trawl, taking a number of sponges, echinoderms,
fln(l a new shrimp-like crustacean, since described by Prof. S. 1. Smith
It the Proceedings of the National Museum as Hymicnopenaus robustus.

Thoe haul at Station 2126, in 1,701 fathoms, February 19, was moder-
ately successful in the amount of material tuken; Station 2127, on
F ebruary 25, in 1,639 fathoms, taking an interesting octopus and a few
othor things. Although in these hauls the amount of material taken
Wwas small, the forms were very different from any we had before dredged,
aking them in reality of considerable value,

‘Ou the 26th of February the Albatross came to anchor in the harbor
of Santiago de’ Cuba, and remained there until the next day. No shore
Collecting was dope.  On the 27th gight hauls were made with the tangle
I sight of the entrance to the harbor of Santiago de Cuba. Stations
%128 to 2135, inclusive, the depth of water ranging from 175 to 400
fathoms. Tour or five large specimens of a crinoid (Pentacrinus) were
tﬂ?(en in water frow 250 to 290 fathoms. In addition to these we ob-
‘talned many other cchinoderms, corals, crabs, and shrimp. On the
%9th three hauls were made on a bank to the eastward of Jamaica, Sta-
tions 2136-2138, iunclusive, in 52, 47, and 23 fathoms, respectively.

We arrived in Kingston, Jamaica, Mareh 1. At this place we made
large collections. With a small seine, made of mosquito netting, we
took many smail fish and erustaceans. Larger fish were pought of the
fishermen for small sums. Three specimens of a large crustacean, Sog{l-
larus @quinoxialis, were bought of fishermen who had taken them 1n
ﬁ‘*h'b%ket-s in from 25 to 40 fathoms. This animal is known a8 the
" sea-roach.” ~

One night an excarsion was made with some men, hired for the pur-
Pose, to a place several miles from the ship, where shrimp are caught
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for the Kingston market. 1 had a good opportunity to see how this was
done, as we saw severai parties at work. The place was reached at
dark and proved to be a sheltered sheet of water along a swamp grown
up to large trees. The water was little more than waist deep. - The net
used was about 16 feet long, 8 feet wide, one-half inch mesh, and was
made of small twine. Light poles were fastened across the ends. 'The
men grasped the poles and walked along parallel to the shore, holding
the pet at an angle of 45 degress, tne net just clearing the bottom. Af
ter walking along 25 or 50 feet, the net was suddenly clevated to a hori-
zontal position and the shrimp, fish, and crabs shaken down to the
center and then thrown into the boat, which one of the men bad been
dragging behind him by fastening the painter around his waist. This
js carried on in perfect silence. Several parties passed us working in
exactly the same way. ’

After shrimp enough had been obtained, with some smull fish and
crabs, we lighted torches and landed, going into the swamp in scarch ot
land erabs, which are said to come out of their holes at night.  Several
very large ones were captured, also a large frog, much to the surprise
of the men, who could ses no use .in collecting anything beyond what
could be eaten or sold, and this frog, they said, “ was not good to eat.”
On another excursion, coral was detached from the bottom and brought
up in a body by means of a hook fastened to the end of a long pole.
From this coral we obtained a number of small animals, among them a
beautiful crab, an addition to our list. Several land crabs were dag
out of their burrows in & mangrove swamp. When the spade cut
through the upper layer of leaves and roots a quantity of very obnoxious
gas would sometimes issue and compel us to abandon the digging.
Hermit crabs of the genius Cenodbita were common on a sandy ridgo
running through the swamp.

Kingston harbor was the first place where starfish were talken in any
numbers. Here a 16-gallon tahk was lilled with fine specimens ot an
Oreaster. Anexcursion was made upon the mountain to the place where
water is turned into the aqueduct which supplies the city of Kingstou.
Here wo collected two species of crawfish, two species of fish, and some
shells.

The Albatross sailed from Kingston March 11th. But three hauls
were made between that port and Savanilla, where wo arrived on the
16th. lixcursions were made every day along the shores while there.
The boat-dredge was used several times with fair results. One day
was spent in hunting birds. Mr. Ridgway identified the following:

Ceryle torquata (Linn.). Ereunetes pusillug (Linn.).

Chrysotis amazonica (Linn.). Ereunetes occidentalis (Lawr.).

Ochthodromus wilsonius rufinecins  Totanus melanoleucus (Gmel.).
(Ridgw.). Plalacrocorar brasiliensis (Gwel.).

Aigialites semipabnata (Bp.).
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Sailing from Savanilla on March 22, we arrived at Aspinwall on the
25th. Three diredgings wore made on the way. Station 2143, in 1565
fathoms, on the 23d, and a new crustacean allied to our common lobster
was obtained, since described by Prof. S. I. Smith as Bunephrops Bairdii.
During our stay no one was allowed to go on shore, as tho city was
unhealthy. The only collections made were by Mr. Nye, who in one
way and another caught twelve or fourteen species of fish and two
species of crabs from over the side.

We sailed from Aspinwall April 2, 'When 5 or 6 miles from the city,
at Station 2145, a haul was wade with the dredge in 25 fathoms. The
dredge came up partly filled with mud and sand. On being washed
out the following things were found : Three specimens of a small crus-
tacean related to Iippa, but smaller and much more flattened than the
Hippas we have collected on this cruise. They burrow in the mud with
8ome ease, but I think from their actions they live in holes; one sea-
urchin, much like Schizaster in appearaunee, with many dead and broken
tests of the same; two species of brittle stars ; worms (Bunicids and
Terebellidx) ;- mollusks, many dead and few living. One of the latter
is g Yoldia, very slender and delicate. Also a gorgounian coral, which
Consists of a single white stem, and seems to grow in the mud much
like Pennatula. Station 2146, in 34 fathoms, was made the same day
Wwith the small beam-trawl, which came up with the net nearly torn
from the frame by its rough contact with the bottom. The weight re-
aining in the net was considerable. As soon as possible a rope was
mmade fast just above the load, and it was hoisted safoly on board. The
bulk of the material consisted of sponges and dead fragments of coral,
the latter overgrown with Lryozoa, and with lere and there a living
coral.  One of the sponges was as large as could be preserved in a 16-
gallon tank, This sponge was somewhat ‘cylindrical in shape, with &
deeply-concaved top. The surface was hard and unyielding ; below this
crust it was quite soft. A very muach larger specimen of this sponge
Was too mucht broken to save. lHowever, many brittle stars and worms
were found bhiding in its canals, Good specimens of five or 8ix other
8Ponges were picked out and placed in aleokol. Several specimens of
A small Fissurella were found living in a sponge. Prominent among the
treasures of this haul were the free crinoils. Three specimens of alarge
Species were in excellent condition. The five rays divide at the disk
Mto two parts. Itach part subdivides into three and often four rays,
making about forty stout rays rising close to the disk, and 6 or 7 inches
I length. The dorsal aspect of the disk, the inner third of the dorsal
cirri, and the ends of the pinnm are yellow ; otherwise the animal is a
very dark brown, alinost black. .

Besides the foregoing, thero were two smaller species, one of Whlf:h
e had taken before. The third is highly colored, its rays being vare
8ated with red and yellow. Unlike Antedon dentatum these Specimens

- all remained entire after having been placed in alcohol. A little octo-
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pod was taken from its retreat in a piece of coral. It was not over two
inches long. Its body was thickly sprinkled with reddish-brown spots,
interspersed with innumerable specks of the same color. -The spots
extend in & double row part way to the ends of the arms, and some specks
the entire length. Ainong the crustaceans was one related to Callia-
nassa, also a spider-crab with a long, slender sponge growing to its
carapace. Station 2147, iu 34 fathowms, the same day was made with the
tangle-bar, taking several species of slender gorgonian corals, bryozoa,
compound ascidians, small crabs, brittle stars, &c. Statiou 2148 was
also made the sume day, in 130 fathoms, with the tangle-bar and dredge.
Some soft mud adhered to the tangle and dredge, but no animals came
to the surface. )

During the afternoon of April 3, a school of fish was seen with a large
flock of birds hovering over them. Oceasionally the fish made the water
white with foam. Mr. Nye observed them through a glass and had a
fair view of their forms, as now and then one jumped from the water.
1n his opinion they closely resembled the common bluefish of our coast.
1n the evening of the same day, when the ship stopped to sound, several
flying fish were caught with the aid of the eleetrie light. These fish
were uninjured when taken and moved their fins with great rvapidity
through a small are, while in my hands. Station 2149, in 992 fathoms,
April 4, with the beam-trawl, takiug in the net two shrimp, but no speci-
mens from the Lottom.

The Albatross dropped anchorin the harborof Old Providence Island
late in the afternoon of April 4. Like most of the islands we have
visited on this cruise, it is hilly and rough. Cocoanut groves occupy
the oceasional strips of low land near the water. Grass is abundant
and the cattle are the best we have seen. In one place the hillside is
covered with a cotton-bearing shrub 6 to 8 feet in height. The cotton
is said to bring 8 cents a pound.

The shores are in some places low; in others great rocks and ledges
extend out into deep water. The rocks are for the most part a con-
glomerate from the surface of which the softer substances have been
eroded by the action of the waves, leaving holes and recesses -into
which chitons, neritas, and turbas hide in large numbers. Far-outlying
reefs protect the shores and surrounding waters from the severity of
storms, making « large area of good feeding-ground for fish, upon which
the inhabitants depend for a large proportion of their food.

A volunteer crew composed of officers and men made several hauls
with the caplin seine, taking fish enough to supply the whole ship’s
company for some time. In one haul taken near the landing there were
four or five bushels of a small fish called “sprat.” After we bad picked
out all we wanted for food and Dbait, the people living near by carried
away all that they could use. From the ditferent hauls Mr. Miner
picked out many specimeuns for preservation. The small mosquito pet
was used whenever practicable.  Some species of small ish living about
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corals and rocks We could not get by any means at our command. A
large species of land eral (Gecarcinus rwricola), used as an article of
tood by the inhabitamts, lives high up oun the hills, far away from any
water during the greater part of the year, and makes short burrows
under stones and roots, from which it is easily taken, -1t is called by
the people here the ¢ black crab,” though in reality it is purple. A
stranger thing to we was finding hermit-crabs (Cenobita) living on the
very tops of the hills, whither they climb cirrying the heavy turba
shells in which they alwost iuvariably live. The first one of these
crabs I saw was in a place to which I could climb ouly by takiug hold
of the shrubbery and pulling myself up by degrees. These hermit-crabs
are used in large numbers for bait, for which purpose they are kept in
confinement and fed on apything at hand, animal or vegetable. A
number were kept on the ship many montbs, being fed principally ou
bread and fruit. We found lurge crawfish (Pal@mon Jamaicensis) in the
bed of what is a good-sized stream in the rainy season. Freshwater
wullets and some other fish were scined. Snakes grow to a large size
on the island, and are sometimes eaten. We collected three small spec-
imens of as many species.

Bats live in a cave on the western side of Santa Catalina, an island
separated from Old Providence by a narrow channel. A stop was made
there on one of our excursious, and as many specimens procured as
could be safely kept in a gallon of alcohol. Upon throwing gravel into
their hidingplaces in the roof of the cave numbers How about, carrying
their young with their hind limbs. These bats are insectivorous, and
belong to the group having leaf like appendages on the nose. The tide
flows into the cave for a distance of 44 feet, bpyond which there is a
Small sandy beacli. The entrance at the base is about 25 feet, and 16
feet in height. Iu the sand at the farther end we found a fow specimens
of Hippa, much lighter in color than those common on the beaches out-
side. Under the loose stones, a little way iu from the mouth, a number
of startish were taken, ranging in color from orange to reddish and pur-
ple.  This cave is situated not far from what had once been a strongly
Yoitified position of buccaneers, as the number of cannon strewn about
Wounld indicate, and it is not at ull improbable that it was made use of
by these outlaws.

One day was spent in hanting birds.  But four species were killed,
all of which have sinee boen deseribed as new by Mr. Ridgway in the
P1‘0(:eedingz& of the Nutional Museam, viz: Certliola tricolor, Ridgw.,
If‘ireosylm'a, grandior, Ridgw., Vireo epproxrimans, Ridgw., and Elainea
Ginerescens, Ridgw.

We sailed for Key West on the morniug of April 9. Station 2150, in
?83 fathoms, was made the same day with the tangle and dredge, tak-
Mg fow foraminifera and shells. Station 2151, in 653 fathoms, on the
10th was made with the small beam-trawl, taking small crustaceauns and
Some small fish, bat no bottom specimens.

H. Mis, 68 —7
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The Albatross arrived at Key West, Ifla., April 15, and remained
until the 27th. The time was used by collectors, as in more distant
parts, in making a collection of fishes and marine invertebrates. How-
ever, more laboratory work was done here than anywhere else on the
cruise. Scrapings from the wharfs—sponges, dead corals, and rotten
wood—were placed in dishes day after day, and very many worms,
crustaceans,and echinoderms, with some shells, sea-anemones, and other
things, were taken as they came from their hidingplaces, and were killed
in various fluids. Three large Oreasters were brought to the ship, which
would not go into our largest tanks. The starfish were wrapped in
cheese-cloth and put into a large dish-pan; a second pan of the same
size was then inverted over the first, and they were soldered together.
This improvised tank was then filled with alcohol through a small
hole. Sponges, as is well known, are very abundant in the waters about
Key West. Many small vessels are engaged in taking the species used
in commerce. This work is much more laborious than formerly, as the
supply has been, in a great measure, exhausted from the more shallow
water. Now they are commonly taken {rom a depth of forty feet. I went
about among the men at work in the sponge sheds and on the wharves,
and made inquiry as to the cultivation of sponges. Men claiming to know
all about the sponge fisheries of the whole Florida coast and the Baha-
ma Islands declared that they had never known a sponge to be raised
for the market. However, they seemed to have no doubt of the possi-
bility of it, if it was desirable. All seemed to think that if sponge beds
were laid out by the State, no matter how fairly they might be distrib-
uted at first, they would all eventually fall into the hands of a few, and
the condition of the men employed in the fisheries be much worse than
at present. - Consequently, all were opposed to this experiment in any
form. :

Sailing from Key West on the 27th, we arrived in Havana early on
the 28th. On the 30th we steamed out of the harbor and made twelve
hauls with the tangle-bar, Stations 2152-2163, inclusive. Going intothe
harbor at night we continued the work outside on the following day,
making six hauls, Stations 2164-2169, inclusive. 'These stations are all
to the eastward and in sight of Morro Castle, in water from 29 to 387
fathoms in depth, where the bottom is very rough, often catching and
holding the tangle-bar, making it necessary to maneuver the ship agood
deal to free it. The object of search was the stallkeed crinoid (Pentacrinus).
Upwards of one hundred specimens were brought up in the tangles.
We found it necessary to put them in strong aleohol as soon as possible
after they were taken from the water to prevent their going to pieces.
Good specimens of free cerinoids were also obtained at the same time,
but noue so striking as those dredged oft Aspinwall. In addition to the
crinoids there were hydroids, bryozoa, sponges, corals, brittle stars, and
crustaceans of various groups. IFrom off ITavana the Albatross sailed
for Cape San Autouio, the extreme western end of Cuba, where some
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hydrographic work was done. In the evening of the 4th of May we
came to anchor on a shoal near the cape. The electric light was put over
the side, and myriads of small crustaceans taken by its help. While
the ship remained at anchor thie next day a tangle was used from the
side, made by fastcning short picces of chain to an iron bar about two
feet long. Short wires were twisted into the links of the chain to make
it take hold of the bottom. Thiswas thrown as far as possible away from
the ship and then pulled in. This tangle worked well, and several
dishes were filled with sponges and dead shells, from which many small
animals came out us the water became stale. Among the worms 1
recognized Podarke obscura, deseribed by Professor Verrill in U. S. F. C.
Report, 187172, 1t is very common at Wood’s Holl, and appears to
be quite as common off this eape. This was the last collecting done on
the cruise. From Cape San Antonio we sailed for Key West, Fla,,
arriving on the 7th instant. Leaving the latter place on the 10th, we
sailed for Washington, D. C., where we arrived on the 16th instant at
4.10 p. m.

The next eruise of the Albatross commenced on the 19th of July, at
Norfolk, Va., and ended on the 26th of the same month, at Wood’s
Holl, Mass. During this cruise thirteen hauls were made, all of which
were successful in taking specimens from the bottom. Shortly after
leaving our first station, 2170, I was informed that we had passed
Several cuttle-fish which were floating dead on the surface. I reported
this to Captain Tanner, and when another was seen he stopped the ship
and ordered @ boat to be lowered to pick it up. I wentin the boat, and
with a scoop-net procured four specimens.  They proved to be octopods
(Alloposus mollis). Cne was in sufficiently good condition to bear hand-
Iing, and seems to be yet in a fair state of prcéervu-tion. The others
were too much decomposed to amount to anything, though we saved
them in fragments as best we could. A little later in the day a good
Specimen was procured which was not removed from the scoop-net
until it could be turned into a large tank of alcohol. When dut in the
boat several fragments of the octopus were seen, but our specimens
Wwhen taken were to all appearances entire. It was impossible to make
any measurements ; however, some idea of their size can be given, as
one just about filled a common water pail. These large cephalopods
Wwere sighted in varying numbers for a distance of 75 miles. The ship
Was sounding and dredging in the mean time, oceupying portions of two
days in making that distance. It is not nureasonable to suppose that
the area covered by thiese animals extended over the square of this dis-
tance, and allowing ten animals to the square mile, which is not a large
¢Stimate, as seven or eight were frequently seen at. one time, would give
& total number, of 56,250 animals.

On the morning of the 2lst, several squid were picked up with a
Scoop-net, from the ship’s side, all more or less mutilated. T made them
out to belong to the genus Calliteuthis. Two squid (Ommastrephes)
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were taken alive with a scoop-net in the evening of the same day as they
came up to the ship, attracted by the arc light. Onthe morning of the
23d, a largo octopod was taken in the trawl-met. It is no doubt the
Elcdone verrugosa of Verrill, but it is much larger than the type speci-
mens of that species. Besides the foregoing, several other interesting
cephalopods were taken during the cruise. On the 23d we filled a largo
tank (16 gallons) with crabs, Geryon quinquedens. At Station 2176 wo
filled a 4-gallon tank with ophiurans, and nearly filled another of the
same size with fine sea-urchins (Schizaster). Among the other inver-
tebrates were a number of cup corals, genus Iflabetlum, one of unusual
size and shape; pennatulwe; startish (Zoroaster and Archaster); many
shrimp; a fow shells; several species of bolothurians; and many surface
animals. During the cruise quite a number of fish were prescrved,
some of them being rare.

On the 24th the ship put into Newport, R. L., and having procured
bait, sailed on the following day for Cox’s Ledge, where all of the lines
in the ship were put to use and a large number of codand other fish
were talken during the short time we remained there.  On the morning
of the 26th we arrived in Wood’s Holl, Mass. :

We loft again on the 31st for Newport, R. L, to procure bait, and on
the following day started for Cox’s Ludge, where several hours wero
spent fishing with hand-lines. Many dogfish were caught, with now
and then a cod or 2 hake. The naturalists were busy during the fishing
in collecting parasites and examining the stomachs of fish. According
to instructions the different glands of the dogtish desircd by Mr. Peters
were preserved in Miiller’s fluid. The morning of August 2d found us
on the tilefish ground. Two long trawllines were baited in veadi-
ness, one of which was set in the morning and one in the afternoon.
The fish taken in the worning were identified by Mr. Parker as fol-
lows : Phycis tenuis, 97 specimens; Phycis chuss, 6; Merlucius Uilin
earis, 2; Raia levis &,1; Squalus acanthias, 49. Those in the after-
noon were: Phycis tenuis, G5 specimens; Phycis chuss,3; Raia levis, 3;
Raia ocellata, 2; Mcrluctu.s bilinearis, 4. TPour hauls of the beam-trawl
were made during the day with the following results: Station 2183,
in 195 fathoms, worms and worm-tubes, Lrittle stars, starfish, and
fish as follows: Macrurus carminatus, 4 specimens; Glyptocephalus
eynoglossus, 2 ; Halieutea senticosa, 2. Station 2184, in 136 fathowms,
resulted in our getting a few invertebrates; Phycis tenuis, 2 specimens;
Glyptocephalus cynoglossus, 135 Scorpana dactyloptera, 3. Station 2185,
in 129 fathowns: Opliomusium Lymani,a number ; Latmatonice armata;
Phycis tenuis, 2; Phycis chuss,5; Paralichthys ol/longus 1; Raia radiata,
1. Station Zlbb, in 353 I.Ltlloms. Acancella Normani ; Pol_:/noc acanella;
Actinias. Iish—Mucrurus Bairdii, 25; Phycis Chesteri,4; Merluciusbilin-
earis, 1; Coltunculus torvus, 3; Ialicutwa scnticosa, 15 Centroscyllium
Fabricii, 15 Glyptocephalus cynoglossus, 4 5 Synaphobranchus piunatus, 23
Amitra liparina, 2. The trawl-line was agaiu set on the followiug day,
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aud fish taken as follows: Phycis tenuis,96; Phycis chuss, 2; Merlu-
eius bilinearis, 15; Raia lcois, 1 & and 2 @ ; Squalus acanthias,1. Sta-
tion 2187, in 420 fathoms: Acanelle Normani, worm-tubes, Archasters in
large numbers, 8 Octopus Bairdii. Fish—Phycis Chesteri, 3; Mcrlucius
bilinearis, 6; Glyptocephalus cynoglossus, few; Macrurus DBairdit, few;
Raia radiata, 2; Lycodes Verrilliiy 1 ;3 Nemichthys scolopaceus, 15 Amitra
liparina, 2; Scopelus, sp. 4; Synaphobranchus pinnatus, 4; Cottunculus
microps,1; Scbastes marinus, 1. Station 2188,in 235 fathows: few inverte-
brates. Fish—=Scopelus, 4. Station 2189, in 600 fathoms, used beam-
trawl: few invertebrates; Macrurus Bairdii, 8; Haloporphyrus viola,
few; Cotlunculus torvus,1; Synaphobranchus pinnatus, 1; Glyptocepha-
lus cynoglossus, 1. Station 2190, in 480 fathoms, on August 4: vo in-
vertebrates. Tish—DBerycide, 15 Cyclothone lusca, 4. Station 2191, the
trawl was lost. Station 2192, in 1,060 fathoms, August 5; the trawl
came up with large lumps of mud filled with the burrows of some un-
known animal. When broken up, some small corals and a number of
worms were found in the burrows. The mud was hard and contained a
small amonnt of sand. The only invertebrates not saved were the large
holothurians, Benthodytes. Tish—Alepocephalus, sp. 1; Coryphenoides
carapinus, 2; Stomias, 1. Station 2193, in 1,122 fathoms: Ophiomusium
Lymani; Pycnogonids; Lithodes; Benthodytes. Fish—Macrurusasper,
few; Haloporphyrus viola,many. Station 2194,in 1,140 fathoms. Fish—
Synaphobranchus pinnatus, 13 Cottunculus microps. Station 2195,in 1,063
fathoms: cup corals, starfish, Pyenogounids. Tish—Haloporphyrus viola,
205 Macrurusasper,G. Station 2196,in 1,230 fathoms, on August 6: large
crabs (Lithodes); corals (IMlabellum); Opliomusium Lymani; Bentho-
dytes ; alarge number of Pycunogonids. Tish—3Macrurus asper, 13 Halo-
porphyrus viola, 16; Coryphenoides rupestris, 5. Station 2197, in 84
fathoms: sponges, worms, crabs, shells. Fish—Phycis chuss; Sebastes
marinus; Paralichthys oblongus ; Raiu elcganteria. Station 2198, in 84
fathoms; few sponges only. Station 2199, in 78 fathoms; sponges and
worms. Fish—Phycis chuss, 6; Citharichthys arctifrons, 3; Lophius pis-
catorius, juv. 1; Paralichthys oblongus. Station 2200, in 148 fathoms:
sponges, worms, crabs, and shells. Fish— Hacrurus earminatus, 3; Mer-
lucius bilinearis, 1; Raia radiata,1; Scorpena dactyloptera, 1. Trawl-
llille, August 6: Squalus acanthias, 7; Scyllium retiferum, 1; Phycis chuss,
3.

We arrived in Wood’s Holl on the 7th.

On August 18 the Albatross again put to sea for a short dredging
cruise, returning on the 24th, having made 19 hauls with the beam-
trawl and one with the Blake dredge. 'The average depth of the hauls
were 833 fathoms., Surface work was carried on every day with some
very interesting results. The flying squid, Sthenoteuthis Bartramii
(Verrill), uncommon in collections and supposed to Lo much more
southern in its range, was taken at night with the squid jig, the Ldison
light being lowered two feet below the surface of fhe water to attract
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them and their food to the ship. These squid appear to go in schools,
as they appeared and disappeared together in numbers varying from
teu to fifty. One bundred and twenty-five of vaiious sizes were pre-
served in alcobol. Twenty-five taken on the night of the 23d were
placed alive in a large tub, and the water was kept fresh during the
night by a continuous flow from the deck pump. In the mom'ing nearly
all were found to be dead, and all were badly mutilated by the beaks
of their fellows. One evening a flying-fish was captured with a scoop-
net and was killed in alcohol with its fins extended.

At about 10.43 onec night Mr. Nye saw a phosphorescent mass near
the ship and tried to bring it on board with a scoop-net. In this he
did not succeed, but in his effort captured a shrimp of the deep red color
so characteristic of many of the deep sea crustaceans. This is the only
specimen of this color we have ever taken from the surface. The ques-
tion naturally comes up, Could not this one have been dredged aud been
in the scoop-netor onthedeck where the net wasem ptied? Iamsurethat
it could not; for altbough shrimp of this color bave been taken from
every hanl made in deep water, I have never seen one alive, while the one
taken from the surface lived half an hour in a dish. This shrimp was
not in the least phosphorescent. Acanella Normani cae up plentifully
in some hauls. It has been a common thing to find single egg-cases
about the size of a nutmeg attached to this coral. Until this cruise no
embryos have been found far enough advanced to determine to what
they belonged. We found one, however, with a well-advanced embryo of
an octopod. This, with the egg-shell and case still attached to the coral,
is preserved, and it may be possible to determine the genus and perhaps
the species. The Anthozoa from the various hauls were valuable. One
Pennatula is at least new to our coast and perbaps to science. Iechin-
oderms were numerous, and I believe several new forms will be found
among them. The list of mollusks will be large. The principal things
inthe various hauls were as follows: Station 2201,in 538 fathoms, August
19: Archasters; crabs (Geryon quinquedens); shrimp, several species.
Just after this haul several large dead octopods were seen on the sur-
face as on a previous occasion. A boat was lowered and a portion of
one picked up. Tt proved to be Alloposus mollis (Verrill). Station 2202,
in 515 fathoms: Geryon quinguedens, Munerous; Illedone verrugosa;
shrimp, worms, and worm-tubes ; foraminifera; 12 specics of fish. Sta-
tion 2203, in 515 fathoms: trawl came up with a heavy load of mud ; one
large Lithodes Agassizii ? ; Geryon quinguedens; large soft sea-urchins
(Phormosoma); starfish; cap corals; Macrurus Bairdii; and 8 other
species of fish. Station 2204, in 728 fathoms: Geryon quinquedens;
Flabellum ; starfish; sca-urchins; 9 species of fish, Station 2205, in
1,073 fathoms, August 20: Benthodytes gigantea, 60 large specimens;
Aecanella Normani; Anthoptillum; 3 species of Cephalopods; and 8
species of fish. Station 2206, in 1,043 fathoms: Geryon quinquedens;
Eclinus norvegicus ; soft sea-urching (Phormosoma); and 8 species of
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fish. Station 2207, in 1,051 fathoms; large load of mud, with worms
and brittle stars. After this haul 48 flying squid were taken aiound
the electric light, with a squid-jig. Station 2208, in 1,178 fathoms,
August 21: Acanella Normani and Echinus norvegicus, with a few worms,
shells, and fish. Station 2209, in 1,080 fathoms: Fehinus norvegicus,
Phormosoma, shrimp, shells, and eight species of fish.  Station 2210, in
991 fathoms: a good laul of Authozoa, among them one form new to
the Albatross collections; sea-urchins, starfish, shells, worms, and ten
species of fish, Station 2211, in 1,064 fathows: much material, small
shrimp, starfish, and four species of fish. Station 2212, in 428 fathoms,
August 22: a beavy load of mud, with worms, shells, and some starfish;
also, five species of fish., Station 2213, in 384 fathoms: contents of net,
sume as previous haul. Station 2214, in 475 fathoms: one sea-urchin,
worms, shells, and four species of fish. Station 2215, in 578 fathoms:
worms, brittle stars, and four species of fish. Station 2216, in 956
fathoms: large flat sea-urchins, cup coral, and eight species of fish.
Station 2217, in 924 fathoms, August 23: Ophiomusium Lymani, star-
tish, worms, shells, soft sea-urchins, and one fish. Station 2218, in 948
fathoms, with Blake dredge: mud, worms, and shells. Station 2219, in
948 fathoms: very few invertebrates, and two species of fish. Station
2220, in 1,054 fathoms: sea-urchins, shells, and two species of fish.

We arrived in Wood’s Holl on August 24.

On the 5th of September the Albatross again put to sea for a cruise
in the deep waters between Wood’s Holl and the Bermuda Islands and
in the region of the Gulf Stream, returning on the 14th of the month.
Bighteen bauls were made with the beam-trawl in un average depth of
1,360 fathoms; tho maximum depth being 2,574 and the minimum 243
fathoms., Surface collecting was carried on in the usual manner with
hets, and at night with the aid of the electric light, The flying squid
(Sthenoteuthis Bartramii) was not abundant, only two specimens being
tuken on the cruise

Ou the 6th two hauls were made, Stations 2221 and 2222 in 1,525 and
1,537 fathoms, respectively. The former brought up a heavy load of
nud and ooze. Irom this we washed out o large wmount of forawmin-
ifera. An ophiuran of small size was very abundant, as were shells of
Several species. Tor the first time we found a species of brachiopod
lumerous. Gersemia longiflora, Yerrill, was abundant. Several very
large specimens of Benthodytes gigantea, Verrill, were preserved. In
lesser numbers were shrimp, ascidians, and starfish. At the second
haul we diq not obtain so mueh ooze and mud, but the same species of
Obhiurans, sg abundaut in the first haul, were more abundant in this.
Shells were not uumerous. Gersemia longiflora and Benthodytes were
again preserved.  Soveral bricks, with mortar attached, were dredged
At this station, also a very large number of small fragments of the same
Material, The mortar appears to have been cxposed to fire. Four
Species of fish were taken also at (Lis station. At Station 2223, on tho
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7th instant, the trawl was put over in the Gulf Stream. The current
was very strong, and we were unsuccessful in obtaining bottom speci-
mens, although the shrimp and cephalopods show that the frawl was
near the bottom. The wing-nets, however, contained a g-od namber of
small things. The depth of water at this station was 2,316 fathoms.
While the rope was out Captain Tanner saw a large octopod floating on
the surface, and ordered the dinghy to be lowered to pick it up. This
was snceessfully done. Owing to the strength of the current the dinghy
was unable to regain the ship until the trawl was in, some two or three
bours afterwards, and the vessel ran down and l)lcke(l us up. The oc-
topod proved to be a badlynutilated specimen of Alloposus mollis. Last
season no large octopods were found on the surface, while this season
we have found Alloposus miollis on every cruise floating dead—some-
times badly mutilated and sometimes nearly whole. During the even-
ing of the same day, while some of the men were jigging for squid, a
shark was seen swimming about near the light. A large hook was at
hand and the shark was soon caught. It measured seven feet three
inches in length, and was identified as Aprionodon punctatus 2. Ilive
young were taken out and preserved. Anmnother shark of this species
was caught on the 13th, which measured seven feet seven inches in
length. From this specimen parasites both external and internal were
taken. At another time a small shark thirty inches in length was taken
under the light.

The following is @ partial list of the invertebrates taken during the
cruise: Station 2224, in 2,574 fathoms, September 8, taking mud-bag half
filled with ooze; trawl contained Ophioglypha convexa ; shrimp; one large
Galicantha ; a few species of mollusks; one whole and several fragments
of cephalopods. Station 22235, in 2,512 fathoms, September 9: Ophiogly-
pha convexa ; shells; 1 cephalopod; clay and ooze. Station 2226, in 2,021
fathoms, September 10: three large specimens of Aristeus tridens, and
also several small shrimp; Archasters and other starfish ; Ophiomusium
armigerum ; Ophioglypha convexa. Station 2227, in 2,109 fathoms, Sep-
tember 10; trawl lost. Station 2228, in 1,582 fathoms, September 11:
a beavy load of clay, with bryozoa, hydroids, and sponges. Station
2229, in 1,423 fathowms: Benthodytes giganiea ; Arehaster grandis; lrittle
stars; sponges; shells; foraminifera. Station 2230, in 1,168 fathoms,
September 12: Anthomastus grandiflorus attached to stones; Bentho-
dytes giganteu, 15 specimens, Station 2231, in 965 fathoms: a load of
Jonud and ooze, with some small worms and shells.  Station 2232, jn 243
fathom.s Octopus Bairdid, two specimens; Dbiittle stars;  starfish;
s]n‘;mp and shells. Station 2233, in 630 fathoms: load,of mud,with twp
specimens of Archaster Agassizii; one specimen af Geryon quinguedenss
few shells.  Station 2234, in 816 fathoms, September 13: Geryon quin-
quedens ; Phormosoma wranus ; Flabellum ; shells; shrimp.  Station 2235,
in 707 fathoms: Geryon quinguedens, numerous ; Phermosoma wranus;
shells,  Station 2236, in 636 fathoms: Geryon quuinguedens, one specimen;
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worms; and few shells.  Statien 2237, in 520 fathoms; same as previous
haul. Station 2238, in 904 fathoms; trawl empty.

We arrived in Wood’s Holl on the 14th. On the 25th we sailed for a
short cruise in the shallow waters south of Martha’s Vineya.d. On the
26th, eight hauls were made in water from 32 to 122 fathoms in depth,
The general character of the bottom was green mud and sand. As was
to be expected, the fishes and invertebrates were well known. Large
numbers of Pecten tenuicostatus; Archaster americanus; Ophioglypha
Sarsii, Asterias vulgaris, and Latmatonice armata were saved for distri-
bution. The clectric light was used at night, and 177 specimens of the
flying-squid, Sthenoteuthis Bartramii were caught with the jig. On the
27th nine hauls were made in water from 18 to 78 fathoms in depth. The
first five or six hauls were much similar to those of the day before, but
gradually the bottom became more sandy, and we Legan to take the
sand-dollars, Echinarachnius parma, a few at first, and more and more
antil the Jast haul, when the table sieve was heaped up with them. On
the 28th, 7 hauls were made in water from 30 to 250 fathows in depth.
‘The first haul brought us a large number of sand-dollars and a few shells.
Later wo obtained many beautiful specimens of Asterias vulgaris. The
last haul was in 250 fathoms, and was the largest haul of worm-tubes
We have ever taken. We returned to Wood’s Honll on the 29th, and on
‘October 8th we left for New York, where we arrived the following
‘day. We remained at the latter place until tho 17th, when we sailed
on our final cruise off Cape Hatteras. On the 18th three hauls were
Inade; the second and third remarkable for the large numbers of Mu-
nidas and other forms which had been common on the tilefish ground
before that fish disappeared. On the following day twenty-one hauls
‘Were made, mostly in shallow water. At Station 2267, in 68 fathoms,
the trawl- net was torn. The few specimens taken were highly colored
echinoderms and corals, showing that the trawl had caught on a reef.
The tangles were put over in the same place and additional specimens
of the same kind taken. After this haul the water became shallower
and the trawl-net brought up only a few specimens of crabs and starfish
and broken shells. The mud-bag came up well filled with mud, from
.Which we sifted large nnmbers of dead shells. This continued all day,
Interrupted only by haul 2,280, which Lrought up a large quantity of
Corals, shells, crabs, &c. On the 20th fourtcen hauls were made, the
first part of the day, with about the sameo results as on the previous day.
Station 2297, in 49 fathoms, was a surprise to us. A large lobster (Ho-
marug americanus) made its appearance and a very large number of
crabs (Cancer borealis and C. littoralis). On the 21st the tangles were
‘Used on the reef that we had found two days before, with good results.

We then started for Washington, where we arrived October 23d,
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Steering-card. Gulf of Paria, February, 1884.
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