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
.\‘—_ . —— . e = = . e e . . -
*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
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hard clay resemble large angular blocks of stone, but when cut with a
knife they have a consistency somewhat like hard castile soap, and in
sections are mottled with lighter and darker tints of dull green, olive,
and bluish gray. When dried they develop cracks and break up into
angular fragments. This material is genuine clay, mixed with more or
less sand, showing under the microscope graius of guartz and feldspar
with some scales of mica. More or less of the shells of Globigerina and
other foraminifera are contained in the clay, but they make up a very
small percentage of the material.*

LIST OF STATIONS OCOUPIED BY THE “ ALBATROSS” IN 1883.

The following abbreviations are used to indicate the character of the
bottom. They are the same as those used by the United States Ooast
Survey with a few additions desirable for greater precision :

Materials. ! Colors. Other qualities.
B, for barnaoles. ! bk. for black. brk. for broken.
c. for clay. i bn. for brown. cal. for caloareous.
cns. for concretions. | bu. for blue. crs. for coarse.
cr. for corals, | db. for drab. dia. for diatomaceous.
¥. for foraminifera. | dk. for dark. foe. for fine.
a. for gravel. gn. for green. for. for ferruginous.
M. for mud. Fy. for me‘. . 1b. for globigerina.
0. for ooze, - It. for light. rd. for hard.
P. for pebbles. . ol.for olive. 1py. for lumpy.
B. for rocks. I rd. for red. ' rky. for rooky.
8. for sand. sl. for slate, . #ft, for soft.
sh. for shells. | wh. for white. ghy. for shelly.
8pg. for sponges. y). for yellow. sml. for small.
st. for atones. s;t)s. for apecks.

| aty. for stioky.

In the following list the character of the bottom is not always given
88 in the original record, for in some cases colors or other qualities have
been omitted, when unimportant, for the sake of condensation. In other
cages additions or alterations have been made based on the materials
actually brought up in the dredge or trawl, often in large quantities:

Temp., F.

i
| o
g Looality. ‘Fathoms.| Bottom. | ‘Hour. Date.
<] ! Bot- | Sur-
(g N. lat. 'W. long. tom. | face.
OFF OHESAPEAKE BAY.
[e] 1 " [~} ! " -] (-]
2001 87 46 30 74 00 00 409 g M. Mar., 22
2002 372042 74 17 B6 041 gn. M. ..| Mar. 28
2003 8716 80 74 20 36 640 |.ooece cennns . .| Mar. 28
2004 371045 7428 00 98 | gn..8h, Mar. 28
2008 871811 74 27 88 78 | M.8.8h. Mar. 28
2008 871011 74 20 00 492 | M, fne.s. Mar. 28
OFF CAPE HATTERAS. .
2007 8517 00 7613 00 16 foe. 8. 908 | 166 | 8.00a m. | Apr. 27
2008 36 00 40 75 04 36 88 | M.fne.s. $74 | 972 | 10.16 8. 70, | Apr. 27

*This kind of material was encountered in much larger quantities during the past
80ason (1884) than in 1883. Sue American Journal of Seience for November, 1884,
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Temp., F.
g Looality. Fathoms.| Bottom. Hour, Date.
<] Bot- | Sar- )
?3 N.lat.  W.long. tom. | face,
OFF CAPE HATTERAS—
continmed.
o+t n Q ¢+ n (] ©
2009 86 20 85 74 40 45 [3: S (RN 60 | 8.45am. | Apr. 28
2010 8580 00 74 44 45 890 loeennn teennnn 161 [ 10.40a.m. | Apr. 28
2011 36 88 80 74 40 10 81| 8 brk.sh 148 | 0.00a.m. | Apr. 80
2012 86 41 16 74 39 50 L[ 2 P 9562 | 10.16a.m. | Apr. 80
2018 86 45 80 74 25 30 888 %n.l(. $48 ( 106p.m, | Apr. 80
2014 36 41 05 74 38 53 373 | e.brk.sh. 147 | 6385am ng 1
OFF CHEBAPEAKE BAY.
2015 878100 745330 19| foe.s.8h. |......i...... 830a.m. | May 6
2018 378100 74 52 36 10 | fhe. 8. 8h. 45| 45| 9.086am. | May b
2017 878048 74 61 29 18 | fne 8.s8h. 46 45| 0.50a.m. | May &
2018 | 871222 74 20 04 788 |  bu.M. 30| 54)|1207p.m. | May 7
2019 87 15 b2 74 23 52 600 bu. o, 39 52| 413p.m. | May 7
2020 87 87 60 74 15 30 148 fne.s. M. |...... 54 5.30 5. m. | May 21
2021 37 368 00 74 18 00 179 M. B. 45 5471 7.00a.m. | May 21
2022 87 82 00 74 13 20 487 M. B. 40 52 | 10.00 2. m. | May 21
2028 374800 74 01 B0 377 | M.fne.s. |...... 66 |. 815p. m. | May 21
OFF MARCHA'S VINEYARD, ‘
2024 40 02 10 70 27 00 221 | dk. gn. M. 40 49 | 5.51 a.m. | May 26
2025 40 02 05 70 27 00 239 « M. fne.s. 40| 49! 7.20a.m. | May 25
2026 40 04 00 70 28 50 131 . gn M. 8. 48 49| 6.00a.m. | May 25
2027 89 58 26 70 37 00 108 , u. M. 8. 43 52 | 12.21 p.m. | May 26
2028 39 57 50 70 82 00 204 | bu. M. 41 52| 2.05p.m.:| May 2b
2029 89 42 00 70 47 00 1,168 . gn M. 38 63| 6.18p.m. | May 25
20890 892046 7143 00 588 | a.M ... 49 | 6.20a.m. | May 26
2031 89 20 00 72 19 65 74 | M, wh. 8. 49 50 105p.m. | May 26
2032 802000 7210 40 73 | M. 8. brk. sh. 47 50 | 210p.m. [ May 26
2088 89 82 30 72 18 85 370 | gin.l(. 41 49 | 5.00p.m. | May 20
2034 89 27 10 69 56 20 1,348 glb. 0. 38 72| 855a m. | July 17
2085| 392612 700287 | 1,3682! glbo ... 71 | 2:60p. m. | July 17
2088 38 52 40 60 24 40 1,736 : glb. 0. 88 76, 4.30a.m.'| July 18
2087 38 53 00 69 23 30 1,781 glb, 0. 88 76| 1.22p m. | July 18
2088 888030 69 08 25 2,038 | gb.o. |...... 76 | 2.32p.m. | July 2
2089 88 19 26 68 20 20 2,869 . glb.o.  |...... 81 noon. July 28
2040 38 85 13 68 16 00 2,228 l gib.o. ... 76 4.20a.m. | July 29
2041 39 22 50 68 25 00 1,608 : glb. o 88 72 | 8.50 8 m. | July 30
2042 39 33 00 68 26 46 1,556 | glb.o 38 71 11082 a.m. | July 30
2043 | 394900 68 28 80 1467] gbo 88| 72 5.07pon. | July 30
2044 40 00 30 68 87 20 1,067 : glb.o 39 72 | 5.25a.m. | July 31
2045 40 04 20 48 48 50 ! 72 | 10.00 8. m. | July 31
2046 40 02 49 68 40 00 72 noon. July 81
2047 40 02 80 68 49 40 72| 2.16p.m. | July 81
2048 40 02 00 68 50 80 72| 3.56p.m, | July 81
2040 8943 40 69 20 00 71 . 3.35am. | Aug. 1
2050 804350 602120 72| 9.15am, | Aug. 1
2051 | 894100 692020 73| 2.84p.m. | Aug. 1
2052 89 40 05 69 21 26 -78, 6.18p.m. | Aug. 1
OFF GRORGR'S BANK.
2053 42 02 00 68 27 00 6l | 8.00am. | Aug. 29
2054 42 03 30 68 28 00 64 6.20am. | Aug. 29
2056 42 82 00 68 17 00 60| 9.24am, | Aug. 80
2056 42 01 30 88 01 00 57 3.23p.m. | Aug. 80
2087 4201 00 68 00 80 57| 4.20p.m. | Aug. 30
2058 41 57 30 67 58 00 | 68| 6.80p.m. | Aug. 80
2069 42 05 00 66 46 16 i 55 | 6.00 &.m. | Aug. 81
2060 42 10 00 66 46 15 : 65 710a.m. { Aug.'Bl
2081 42 10 00 66 47 45 | 64! 8.00 8. m. | Aug, 81
2062 42 17 00 66 87 15 150 8.6.B 42 61 | 1047 &.m, | Aug. 81
2068 4223 00 66 28 00 141 { B.0ra8.G.H, 46 57 | 1.20p.m, | Aug. 81
2064 42 25 40 66 08 35 122 [ or8.8.G.B, |...... 66 | 4.32p.m. | Aug. 81
OFF CAPE BABLE.
2085 42 27 00 85 00 48 80 8. G.B. 4 55| 7.00p.m. | Aug. 81
2068 42 19 40 65 49 80 85 8t. G. B. 43 64| 5.00a.m, | Sept. 1
2087 42 15 26 65 48 40 122 8. 4. B. 46 66| 7.05a.m. | Sept. 1
2068 42 08 00 65 48 40 181 8. fne. G. 42 56 | 10.80 a. 1¥. | Sept. 1
2069 41 64 60 85 48 85 101 | 8.8t. G.0r. 42 66| 1L84p.m. | Bept. 1
2070 41 8580 0547 10 118 { P.ooral 42| 67| 2.68p.m. | Sept. 1
2071 41 668 20 85 48 40 118 P.coral |...... 57| 4.10p.m. | Sept. 1
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Temp., F.
Looality. Fathoms.| Bottom. Hour. | Date.
Bot- | Sur-
-] N. lat. W. long. tom. | face.
OFF CAPR BABLE—OCON-
tinued.
o + u © t n -] -]
2072 4158 00 6585 00 859 gY. M. 89 56 [ 6.16a m. pt. 3
2078 415415 6539 00 586 g5-8. 40| 58|104lam. | Sept. 2
2074 4143 00 6521 50 1,809 | foe. glb. 10 40| 69 642am. | Sept. 8
2075 414080 658500 855 | fne. glb. M. 89| &8 S.41p.m. | Sept. 8
2076 411800 6800 50 908 | buw glb. M. |e.c... 60! 8.20am. | Sept. 4
2077 41 00 40 66 02 00 1,255 | bu.glb. M 39| 68| 8.00a.m. | Sept. 4
2078 411250 661220 4 gy. M. 8 40 68 | 1.40p.m. | Sept. 4
2079 411800 6619 50 7 wh. s, 45| 67| 415p.m. | Sept. 4
2080 411300 682160 66 £y 8. 46| 67| 5.10p.m. ! Sept. ¢
2081 411020 6680 20 60 | wh's.r.B 46| 66! 6.50p.m. | Sept. 4
2082 410060 6688150 490 | ors. 8.B. 48| 55| 7.40p.m. | Sept. 4
2088 402640 670516 969 gy. M. 40| 72| 430am. |Bept. &
2084 4016 50 67 05 15 1,200 | bu.m.e. 40| 78| 9.00am. | Sept. &
OFF MARTHA'S VINEYARD.
2085 40 0500 70 84 45 70| bu M. 60! 68| 656am. | Sept. 20
2088 40 0505 70 85 00 69 M. B, 52| 67| 9208 m. | Sept. 20
8087 40 06 50 70 84 16 66| M. wh. e 50 | 67 | 10.30 a.m. | Sept. 20
2088 89 60 16 70 86 80 143 sl & 48 | 68| 12.40 p.m. | Sept. 20
2080 9 68 50 70 89 40 168 y. 8. 45| 60| 8.13p.m. | SePt. 20
2090 8960 40 70 41 10 140 | a.brk. 8h. 48| 68| 4.40p.m. | Sept. 20
2091 40 01 50 70 69 00 17 o M 49| 69| 6.30a.m. | Sept 21
2092 30 53 85 71 00 80 197 gn. M. 45| 67| 7.50a.m. | Sept. 21
2008 894250 7101 20 1, 000 F.8. M, 89| 69| 1.12p.m. | Sept. 21
2004 394480 71 04 00 1,022 F.8M 88| 68| 5.07p.m. | Sept 321
2095 8920 00 70 58 40 1, 842 gib.o. ...... 69 | 9.02a.m. ! Sept. 80
2008 802220 70 62 20 1,451 glb.o. 87| 60| 2.07p.m. | Sept. 80
OFF CHRSAPKAKE BAY.
2007 8766 20 70 57 80 1,017 glb.o 1
2088 8740 80 70 87 80 2,221 glb. 0, 1
2009 871220 69 89 00 2,940 gib.o 2
2100 89 22 00 68 34 80 1,628 glb.o 8
2101 89 18 80 68 24 00 1,886 glb.o 8
OFF DELAWARE BAY.
2102 8844 00 728800 1,200 glb. 0, 6
2103 8847 20 172 87 00 1,001 glb. o, 5
2104 884800 7240 80 901 | bu.glb. M. 5
OFF CHESAPEAKE BAY.
2106 876000 17803 50 1,806 glb.o. 41 6 fcecennnn... Nov. 6
2108 874120 730820 1,487 glb. 0. 42| 68 |uiiiiinnnn Nov. 6
OFF OAPE HATTERAS,
2107 86198 7616 20 16| fne.B8h. [......
2108 8516 00 76 02 B0 48| M.ore.s. 66
2100 851420 7456910 142 bu. M. 50
2110 861210 74 67 16 516 bu, M. 40
2111 8600 50 74 67 40 938 Lo M, fee-e.n
2112 852060 7518 00 15| & bk.sp. 78
2118 352080 7510 00 16 8. M. 72
2114 852000 7520 00 14 B. M, 72
2115 8640 80 74 84 45 848 | M. fue.s 89
8 854623 748125 838 | M. fne. 8. 39

In many instances we have also dredged pebbles and small, rounded
bowlders of granite and other crystalline rocks from beneath the Gulf

tream in deep water. These, I suppose, have been carried to that
Tegion by shore-ice floating off in great quantities from our northern
Coasts in winter and spring, and melting where the warm Gulf Stream
Water is encountered. The coarser sands and gravel are probably car-
ried there in the same way, but the fine sand, in part at least, probably
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floats out to this region after drying on the beaches during ebb tide, by
reason of the adherent air and repellant action toward the water. The
clay mud, with much of the fine sand, is probably carried out from the
shallower water as suspended sediment. But some of the clay may re-
sult from the local decomposition of feldspathic rocks and sand at the
bottom of the sea.

FAUNA OF THE DEEP WATER.

The deepest localities were all rich in animal life of many kinds.* A
considerable number of interesting fishes were obtained, many of them
new to our fauna. Some of these are new genera and species of great
interest.

Very interesting additions to our collections were made in nearly
every class of marine invertebrates,including many undescribed species
and genera, some of which are of great morphological importance, while
many of the described species were previously known only from distant
regions on the European side of the Atlantic,in the Arctic or Antaretic
regions, off the coast of South America, in the West Indies, or even in
the Indian or Pacific Oceans. Thus our knowledge of the distribution
of the deep-sea forms, both geographically and in depth, has been greatly
increased. Some of these deep-sea species were first described as fossils
from the European tertiaries. Moreover, a considerable number of our
shallow-water species have been found to have a much greater range in
depth than was anticipated, many of them going down below 500 fathoms,
while some even go below 1,000 fathoms.’

On the first trip of the “Albatross” from Wood’s Holl, which was made
July 16 to 19, four successful hauls were made with a large trawl, in
1,346 to 1,735 fathoms, on the 17th and 18th of July, two each day, be-
sides the soundings and temperature determinations, including series of
temperatures at various distances from the surface. On this trip about
one hundred and five species of Invertebrates were obtained, not in-
cluding the Foraminifera and other minute forms. There were among
them fourteen species of Anthozoa; two of Hydroids; twenty-two of
Echinoderms; thirty-eight of Mollusca; fifteen of Crustacea; one of
Pycnogonida; ten of Annelida; one of Bryozoa; two of Sponges.

ANTHOZOA.

The Anthozoa were abundant, both in individuals and species, in
most of the dredgings. From below 1,000 fathoms there were numer-

*An account of the Crustacea was published in the July number of the American
Journal of Science by Prof. 8. I. Smith, who bas also published a detailed account of
that group, with figures, in the Fish Commission Annual Report, part x. The writer
has published a detailed paper on the Mollusea, with five plates, in the Trans, Conn.
Acad., vol. vi, and also a brief general account of the work of the season in the Ameri-
can Journal of Science; vol. 28, p. 213, with descriptions of new species of Echinoderms
and Anthozoa. Some of the new fishes have becn described by Messrs. Gill and Ryder.
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ous species, many of them of great interest. About forty species were
taken, altogether, belonging to all the principal groups. Several were
undescribed, while others are new additions to our fauna, though previ-
ously obtained elsewhere by the ¢ Blake” or Challenger.” It wasalsoa
source of satisfaction to us that we rediscovered, in larger numbers, the
few remaining species that the Blake” and ¢ Challenger” had dis-
covered off our coast, but which the Fish Commission had not previously
dredged. )

The Pennatulacea were among those of greatest interest, and of these
several fine species occurred, among which were two large and hand-
some species of the rare and curious genus Umbellula. In this genus
there is at the summit of the tall, slender stem a close cluster of large,
flower-like, deep red, orange-red, or purplish-red polyps, each with eight
long, pinnate tentacles. The flexible stem is often 2 feet or more in
length, and terminates at the base in a long, hollow, muscular bulb,
which serves as an anchor when inserted into the mud. The first
known species of this genus was brought up on a sounding line from
deep water, off the coast of Greenland, early in the last century, and
one of the two specimens was described by Ellis, and the other by My-
lins with rude but characteristic figures. These specimens seem to
have been lost. From that time it remained unknown until within a
few years,and was often a source of doubt and perplexity to the sys-
tematists. The modern deep-sea explorations, and especially those of
the “Challenger,” have brought to light several additional species, and
proved that the genus inhabits all the oceans in deep water. But no
specimens of the genus had been taken on the North American coast
before last year, though a small one had been dredged in the West In-
dies bythe ¢ Blake.” One of our species appears to be U. Guntheri Kol-
liker (fig, 3), first dredged on the other side of the Atlantic by the ¢ Chal-
lenger ;” the second and more cOMMON Was apparently new (U. Bairdit V.,
fig. 2). It differs from the former in having longer and perfectly smooth
Polyps, with lanceolate clusters of zodids running up between them.
Itis 2 feet high, with the polyp-bodies over an inch in length. Both
occurred in 1,731 to 2,033 fathoms, and sometimes together. The hand-
Some, small, dark red Pennatula aculeata (fig. 7) has been taken many
times, both by the ¢“Albatross” and *Fish Hawk,” and often in great
Dumbers, as many as 100 to 200, and in one case 494 specimens in a single
haul. Like most of the Pennatulacea it is brilliantly phosphorescent. It
Tanges from 100 to 1,255 fathoms, but is most abundant between 150 and
300 fathoms. A much larger and finer species (P. borealis, fig. 8), usu-
ally considered rare, but frequently brought in by our halibut fishermen
from the northern banks, was dredged several times in 192 to 1,255
fathoms, It grows to the height of 18 inches or more, and is often 4 or
5 inches broad across the pinne. Its color is usually bright orange-
red, varying to brownish red and to light orange. A large, bandsome
- and very remarkable new species for which it is necessary to constitute o
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new genus, if not also a new family, was taken once, in 1883, in 843
fathoms, but two better specimens were taken, in 1884, in 991 and 1,073
fathoms. This I have named Benthoptilum sertum (fig. 4). It has the
general form of a large Pennatula, with short, thick, fleshy, oblique pin-
na, from which spring several rows of numerous large and very long,
soft, fleshy polyps, without calicles and without spicula, each group
forming a boquet-like cluster of flower-like polyps, which in life are
blood-red. '

The singular club-shaped genus, Kophobelemnon, was represented by
two species. One of these, which was undescribed (K. tenue V., fig. 5),
is long, slender, and smooth, with a number of large polyps. It was taken
in 499 to 2,369 fathoms, and in considerable numbers in some localities.
The other and smaller rough species (XK. scabrum V.) was previously
known from a single specimen taken by the ¢ Blake” in 1880. Itoccurred
in 788 fathoms, but was taken more abundantly in 1884. A handsome
new species, from 6 inches to a foot high, and slender, with many spicu-
lose flower-like polyps in a row along each side on the upper half, was
dredged in many localities by the “Albatross” in 1,467 to 2,369 fathoms.
It belongs to the genus Scleroptilum (8. elegans V., fig. 6). This genus
was previously known only from a related species taken off Japan by the
“Challenger.” Many of our specimens had a new species of Ophiuran
(Hemieuryale tenuispina V ., fig. 55) clinging closely to them, with its long,
glender arms, which are provided with rough-tipped spines, closely coiled
around the coral, which, like its commensal, is bright orange ih color.

This Ophiuran is similar in habits to the Astrophytons, but, unlike most
of the latter, the arms do not branch. All of this family habitnally
live clinging to Alcyonaria of various kinds, and generally agree in
a most remarkable manner in color, and frequently, also, in the rough
ornamentation of the surface, with the branches of the gorgonians to
which they cling. This indicates a protective adaptation, both of
color, form, and ornamentation, running through a large group, and in-
habiting all the oceans, both in shallow and deep water. Two simple-
armed species of this group, with similar habits, were also taken by us,
one of which (Astronyxz Loveni) lives clinging to several slender Penna-
tulacea, including Distickoptilum gracile V., Anthoptilum grandiflorum
V.,and A. Murrayi K. Another (Astrochele Lymani V., fig. 53) lives in
large numbers on the bushy gorgonian coral, Acanella Normani V'.,
with which it agrees in its orange or salmon-color. The two species of
Anthoptilum referred to grow in long, stout, wand-like forms, with nu-
merous large, naked, flower-like polyps in oblique rows. A. grandi-
florum is much the larger, growing over 2 feet high and an inch in diam-
eter, with many hundreds of polyps. It was dredged in 302 to 1,106
fathoms, but was first described by me in 1879 from many large speci-
mens brought in by the Gloucester halibut fishermen from off Nova Sco-
tia, on the deep-water banks. It was afterward described by Kolliker
under a new name (A. Thomsoni) from specimens dredged by the ¢ Chal-
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lenger” off Buenos Ayres. A.Murrayi K. was first taken by the ¢ Chal-
lenger? off Nova Scotia. The ‘ Albatross” dredged it in 640 to 1,362
fathoms. ~ Other tall, wand-like species are Funiculina armata V., which
is very slender, and Balticina Finmarchica, fig. 11. The latter frequently
grows to the length of a yard and is about an inch in diameter. Many
of the specimens have the round, stony axis stripped bare at the end,
and sometimes in other places, for a longer or shorter distance, by acci-
dental injuries. Nearly always these naked places are occupied by a
Peculiar species of Actinian (Actinauge nexilis V., fig. 22), which starts
like ordinary young Actinians, with a flat base, but the sides of the base
8pread out thin and wrap around the axis of the coral till they meet on
Opposite sides, when they coalesce by a firm suture, inclosing the coral
In a gort of tube or sheath, and when several of them start near to-
Bether their bases mutually coalesce where they come in contact, thus
forming a continuous covering over the dead coral. This Actinian
grows to a rather large size, and the weight of a cluster, often of five or
8ix, and in one case nine, at the top of the tall, slender axis causes it to
bend over, so that they are pendulous on the nodding sumnmit of the
coral. By certain writers this denuded condition of the axis of this
8pecies has been supposed to be normal, or at least constant, but I have
8een numerous specimens that are perfect to the tip. Several other
deep-sea Actinians from this region have-the same habit of growth, in-
closing the denuded axis of various species of Gorgonians. One of the
ost abundant of these is Sagartia Acanelle V., fig. 25, which thus in.
closes denuded portions of the bush-coral, Acanella Normani. It has
the same orange or salmon color as the coral on which it lives.

The Gorgonacea or “ bush corals,” are well represented, at great
depths, by several handsome species, some of them 2 or 3 feet high, and
Dearly all belonging to genera that are peculiar to the deep sea, for
Which they are specially adapted by a peculiar modification of the base,
Which divides into a number of divergent, root-like branches, sometimes .

€coming much divided and slender, but more commonly flat and irreg-
ular. These penetrate, like roots, into the soft mud and thus give a
Secure anchorage on bottoms where no solid foundation could be had
for species that adhere only to solid objects by a flat expansion of the

8¢, as in nearly all shallow-water species. The root-like base is char-
a’(fterist;ic', of the genera Acanella, Lepidisis, Dasygorgia and Lepidogor-
9% found in our region, and of many others. found elsewhere in deep-
8€a dredging. Most of these corals are orange, orange-red, or salmon-
Color in life, some of them varying to red or to orange-brown. One of
tl}e most elegant of these, dredged in 1,346 to 1,362 fathoms, is Dasygor-
9@ Agassiaii V., first discovered by the % Blake.” It is a plumose, much

Tanched coral, with the terminal twigs very slender, while the main
})l.‘anches are spirally arranged. Its axis is slender, calcareous, and
INdescent, and its root-like base is divided into short, flat, irregular
branches, Its polyps are prominent, relatively large, rather far apart,






