XVI.—RESULTS OF THE EXPLORATIONS MADE BY THE STEAMER
ALBATROSS,” OFF THE NORTHERN COAST OF THE UNITED
STATES, IN 1883. '

By A. E. VERRILL.

During the summer of 1883, the new United States Fish Commission
steamer ‘Albatross,” Lieut. Z. L. Tanner, commander, continued the
work of dredging in the region of the Gulf Stream, along our coast, from
off Cape Hatteras to Nova Scotin.* She is, in construction, well adapted
to do deep-sea work, and fully equipped with improved apparatus, and
therefore was able to carry the dredgings much farther out to sea
than the ¢ Fish Hawk” had been able to in previous years. The stations
most djstant from the coast were more than a third of the way to the
Bermudas. The greatest depth successtully dredged was in 2,949 fath-
oms, at station 2099, N. latitude 370 12/ 20", W. longitude 69° 39’, Au-
gust 2. Besides this, there were four successful hauls in 2,033 to 2,369
fathoms, and twenty-seven between 1,000 and 2,000 fathoms. Between
500 and 1,000 fathoms there were nineteen hauls, and in less than 500
fathoms, sixty-three, making a total of one hundred and sixteen stations.
At nearly all the localities, except on the rocky bottoms off Nova Scotia,
4 large beam-trawl was used, and in most cases large quantities of speci-
Inens were obtained, even at great depths. The bottom temperatures
between 1,000 and 2,000 fathoms were usually between 37° F. and 39°
F., ana rarely 40°.

The minimum temperatures at the bottom, in this region, are between
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*It i but just to say that the unusual thoroughness and remakable success of these
®xplorations of the Gulf Stream region have been due to the great skill and untiring
Zeal and energy of Captain Tauner, who has personally superintonded all our deep-
Sea dredging operations during the past five years. It is proper to add that his efforts
Ve been well supported by the other officers associated with him.
The naturalists associated with the writer in this work in 1833 were: Prof. S.,
L 8mith, Mr. Sanderson Smith, Prof. L. A. Lee, Mr. Richard Rathbun, Mr. J. H.
Merton (also as artist), Mr. B. F. Koons, Prof. Edwin Linton, Mr. H. L. Bruuer,
* J. E, Benediot (naturalist attnohed to the stenwer), Mr. R. 8. Tarr, W. E. Scfford,
Cbsign U, 8. N., and others, more or less. Mr, Peter Parker, Mr. John A. Ryder, Dr.
heodore @ill, and R. H. Miner, ensign U. 8. N., worked ou the fishes. The parties
"ho went out dredging on the the steamer varied from time to time. Usually only
Tee or four naturalists, besides Mr. Benedict, could be properly accominodated on

u:a‘i‘ll- I took no part in this portion of the work, in 1=83, not going.out on the steamer
all,
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360 and 370 T., even below 2,000 fathoms. But temperatures, practi-
cally identical, have often been taken in about 1,000 fathows, or even
less. Therefore the minimum temperatures may be considered as practi
cally reached at 1,000 fathoms, off our coast. Below that, there is very
little change. Accordingly, many of the special deep-sea species range
from 1,000 fathoms or less to below 2,000 fathoms, in this region. Serial
temperatures were also taken at various localities.

- CHARACTER OF THE DEEP-SEA DEPOSITS.

Some very interesting and important discoveries were made in regard
to the nature of the materials composing the sea bottom under the Gulf
Stream at great depths. These observations are of great interest from
a geological point of view, as they illustrate the kinds of sedimentary
rocks that may be formed far from land and in deep water, and some of
them are contrary to the experience of other expeditions and not in ac-
cordance with the generally accepted theories of the nature of the de-
posits so far from land. The bottom between 600 and 2,000 fathoms, in
other regions, has generally been found to consist mainly of ¢ globiger-
ina ooze,” or, as in some parts of the West Indian seas, of & mixture of
globigerina and pteropod ooze. Off our northern coasts, however, al-
though there is a more or less impure globigerina ooze, in such depths, at
most localities beneath the Gulf Stream, this is by no means-always the
case. The “globigerina ooze” usually has the cousistency of fine,
sticky mud, commonly of a gray, dull olive-green or bluish color. When
washed through a very fine sieve a variable, but often large, proportion
remains on the sieve, composed chiefly of the shells of Globigerina and
other foraminifera, of many kinds, but mostly minute species, which
live at or near the surface of the sea and fall to the bottom when dead
or disabled. With these are many larger forms, both of calcareous and
sand-covered species, which live at the bottom. In many places there
are large quantities of the brown, sandy, rod-like and triradiate species
(Rhabdamminia), in which the rays become about half an inch long.
These are mingled with small shells, annelid tubes, fragments of echi-
noderms, otoliths of small fishes, &c., together with a variable propor-
tion of true beach sand. The globigerina ooze, as found off our coast,
even from below 1,000 fathoms, is always mixed with some fine siliceous
and granitic sand, in which grains of quartz, feldspar, and mica can easily
be distinguished under the microscope; in shallow water (100 to 400
fathoms) the sand is coarser, with the grains easily visible to the naked
eye, but of the same nature, and frequently contains much clay-mud.
In several instances the bottom between 500 and 1,200 fathoms has been
found to consist of tough and compact clay, so thoroughly hardened
that large angular masses, sometimes weighing more than 50 pounds,-
have been brought up in the trawl, and have not been washed away
appreciably, notwithstanding the rapidity with which they have been
drawn up through about two miles of water. In fact, these masses of






