XX.—NOTICE OF THE REMARKABLE MARINE FAUNA OCCUPY.

- ING THE OUTER BANKS OFF THE SOUTHERN COAST OF NEW
ENGLAND, AND OF SOME ADDITIONS TO THE FAUNA OF
VINEYARD SOUND.*

By A. E. VERRILL,

1881.

The United States Fish Commission occupied, during the season of
1881, the station at Wood’s Holl,} Mass., on Vineyard Sound where &
Ia.boratory for its use was established in 1875

The shallower waters of that region had been very fully explored by
the Fish Commission in 1871 and 1875. Nevertheless, much was done
this year toward completing the investigation of the surface fauna,
which is exceedingly rich and varied at Wood’s Holl. The larval forms
" of crustacea, annelida, echinodermata, mollusca, etc., were taken in
larger numbers in the towing nets, as well as adult forms of many kinds,
including, especially, numerous species of Syllide, many of which were
new.

The special subject for investigation this year was, however, the rich
fauna that was discovered in 1880, in deep water, about 75 to 120 miles
off the southern coast of New England, near the edge of the Gulf Stream.
A Drief account of our discoveries in that region, in 1880, was published
by me in the American Journal of Science (vol. xx, p. 390), with notices
and descriptions of many of the mollusea and echinoderms then discov-
ered. A more detailed account of the mollusca} was published by me in
the Proceedings of the National Museum (vol. iii, pp. 356-409, December
and January). Prof. 8.I, Smith published an account of the crustacea
in the same Proceedings (vol. iii, pp. 413-452, January, 1881).

In the following article some of the more mterestmg species, obtained
in both years, are noticed. Some of these species were also dredged on
the 16th of November, 1881, by Lieut. Z. L. Tanner, in a trip made'‘to
the deep water off the mouth of -Ohesapeake Bay, after the regular
dredging operations of the season had ceased.

* Tho following artiole is an abstract of papers published in the American Journal
of Science, Vols. XXII-XXIV, 1861 and 188%.

t Formerly written ‘‘ Wood’s Hole,” but the name was changed by order of the
Postmaster-General, in 1875.

t Much fuller reports on the mollusca, with numerous illustrations, have more re-
cently been published by the author in the Trans. Conn. Academy, Vols. V and VI,
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As many of the species there obtained are referred to, a list of the
stations is here added:

E Looality. é Bottom.
@ &
N. Lat. 'W. Long.

806 | 870 28/ T4° lg'g 56 | Sand, shells.
897 | 87 26 74 18 1674 | Sand, mud.
808 | 87 24 74 17 Mud.
899 | 87 22 174 29 574 | Sand.
900 | 37 19 74 41 31 Do.
g0L | 37 10 75 08 18 Do.

Our dredgings this year, in deep water, were also made with the
Fish Hawk, Lieut. Z. L. Tanner, commander. Mr. A. P. Chapin, of
‘Warsaw, N. Y., made the temperature observations and records of
soundings, ete. '

The party immediately associated with the writer in the Zzoologicii
investigations consisted of Prof. S.I. Smith and Mr. J. H. Emerton
(artist), of Yale College; Dr. T. H. Bean and Mr. Richard Rathbun, of
the National Museum; Mr. Sanderson Smith, of New York ; Prof. L.
A. Lee, of Bowdoin College ; Mr. B. F. Koons, Mr. E. A. Andrews, and
' Mr. H. L. Bruner, graduates and special zoological students of the Shef-

field Scientific School, of New Haven, and Mr. Peter Parker, of ‘Wash-
ington. Most of these gentlemen had been associated with me in the
same way in previous years.

The off-shore regions explored this year are included between north
latitude 39° 40’ and 40° 22/, and between west longitude 69° 15’ and
710 32/,

They occupy & region about 42 miles wide, north and south, and about
95 miles long, east and west, or about 105 miles along the 100-fathom
line. '

Series of dredgings were also made this season off Cape Cod, in
Vineyard Sound, in Buzzard’s Bay, and off Martha’s Vipeyard, between
the deep-water and shallow-water localities of former years.

It is probable that the remarkable richness of the fauna in this region,
both in the number of species and in the surprising abundance of the
individuals of many of them, is due very largely to the unusual uniform-
ity of the temperature enjoyed at all seasons of the year, at all those
depths that are below the immediate effects of the atmospheric changes.
The region under discussion is subject to the combined effects of the
Gulf Stream on one side and the cold northern current on the other,
together with the gradual decrease in temperature in proportion to the
depth. It is, however, probable that at any given depth below 50 fath-
oms, the temperature is nearly the same at all .seasons of the year,
Moreover, there is, in this region, an active circulation of the water at

- all times, due to the combined currents and tides. The successive zones
of depth represent successively cooler climates more strikingly here than
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near the coast. The vast quantities of free-swimming animals contin-
ually brought northward by the Gulf Stream and filling the water, both
at the surface and bottom, furnish an inexhaustible supply of food for
many of the animals inhabiting the bottom, and probably directly or

- indirectly, to nearly all of them. A very large species of Salpa, often
5 or 6 inches long, occurs both at the surface and close to the bottom,
in vast quantities. Sometimes several bushels come up in a single haul
of the trawl. I have taken this same Salpa in very numerous instances,
from the stomachs of star-fishes of many kinds, from Actinim of sev-
eral species, etc. Pteropods also frequently occur in the stomachs of
the star-fishes, while Foraminifera furnish a large part of the food of
many of the mud-dwelling species of various orders.

The fishes, which are very abundant and of many species, find a won-
derfully abundant supply of most excellent food in the very numerous
species of crabs, shrimp, and other Crustacea, which occur in such vast
quantities that not unfrequently many thousands of specimens of sev-
eral species are taken in a single haul of the trawl. Cephalopods are
also abundant and are eagerly devoured by the larger fishes, while others
prey largely upon the numerous gastropods and bivalves,

Table of outer stations occupied in 1881, with tempei'aturee of bottom and surface.

[t’il‘h]o distances are measured from Gay Head light, in geographical miles. The bearings are mag-
netio.

& Temp. F,
g 8
] Locality. S Bottom. Date. Hour,
g g Bot- | Sur-
@“ é'i tome. face.
OFF MARTAA'S VINEYARD.
917 | 8.4 W. 60§ miles Greep mud ...... 16| 420 680 4.10 8. m.
918 | 8.4 W. 61 miles di 16| 46 88 5.83 a. m.
019 | 8.4 W. 65 miles 18 | 42.5 88 7.00 & m.
920 | 8.4 W.683 milea 16| 49 86 820 a.m.
921 | 8. ¢ W.78 miles.. 18 | 62 70 9,40 a. m.
922 | 8.4 W.77 miles 16| 52 72 10.57 a. m,
928 | 8.3 W. 784 miles 16 | 52 73 1227 p.m.
92¢ | 8.4 W. 684 miles 18] 45 | N 1.52 p. m,
925 | 8.4 W. 16| 42 ol 8.35p m.
926 | S. 4 W. 18] 4¢ n 5.24 p.m.
935 | 8. by E. 4 30.5 70 8.14 a. m.
936 | 8. by E. 4| 39.5 71 10,48 «. m.
937 | 8. by E. 4] 40.5 72 12.45 p. m.
938 | S. by E. 4 42 72.5 2.44 p.m.
93¢ | 8. by E. 4| 47 73 4.25 p.m.
940 | 8. by E. , 4| B3 72 5.30 p. m.
941 | 8. by E. 4] 62 71 9.45 p.m,
942 | S.Ly W. ] 69 6.15 a. m,
943 | S. S%V. 83miled .veuaenuannn. 157 . 81 49 70 7.10 &, m,
944 | S.8W.82miles...ce.orn.... 128 . 9| 81 70 8.27 a. m.
045 | S. by W.3 W.84) miles..... 207 . O 44 71 12,05 p.m.
946 | S.by W.3 W. 87y miles..... 247 . 0| 47 71 2,00 p. m.
847 | S.by W.§ W. 89 miles. 310 9| 44 70 4.00 p.m,
940 | 8, 7&; roiles. 100 23 | 52 66 4.20 8. m.
950 | S. 75 miles.. 71 23| 52 85 5.50 a. m.
051 | 8. 85 miles.... 225 23| 41 87.5 9.40 . m,
852 | S.1 BE. 874 milel 806 . 28 | 40 8 11,28 a. m.
953 | S, § E. 013 miles 724 . 23 | 89.5 68 2.30 p.m,
954 S.iE.lei]es ......... 851 . 23 | 80.6 68 4.60 p.m.
894 | S.SW. 3 W. 104 368 81 40.5 68 4.60 s, m.
805 | S.8W. 3 W. 1042 miles ..| 858 . 8| 40.5 68 6.32 a. m,
996 | 8, 8W. 3 Ww. .| 846 |...... [ [ S Sept. 81 40 67.6 7.85 a.m.
997 | 8.8W.3 W. .1 836 | Yellowmnd ........ Sept. 8| 40 67.6 9.03 a.m,
908 | 8.8W.4 W. 302 | Gravel, mud. .| Sept. 8| 40 68 10,34 a. m,
99 | S 8W. 3 W. 266 .do . Sept. 8 {eeeeonn. 68 11.48 a.m.
1025 | 8.3W.3 W, . 216 pt. 8 45 60 1.05 p. m,
1026 { 8.8W. § W. 924 miles 182 Sept. 81 47.5 9 255 p.m,



644  REPORT OF COMMISSIONER OF FISH AND FISHERIES, [4]

Table of outer stations occupied in 1881, with temperatures of bottom and surface—Cont'd,

g g . Temp. F.

8 Looality. 2 Bottom. Date. Hour.

3 B Bot- | Sar-

@ [ tom. | face.

OFF MARTHA’S VINEYARD—
Continued.

1027 | 8.8E. % E.105i miles Finesand .-........ Sept. 14 | 48} 65 7.23 2. m,
1028 | 8. SE. 3 E. 1084 miles........ Sept. 14 | 41 66 9.01 a. m.
1029 | 8.8E. 3 E. 109} miles.. .| Sept. 14 | 40 08 12.13 p.m.
1080 | 8. 8E. § E. 1084 miles Sept, 14 | 41 68 1.52 p. m,
1081 | 8. BE. § E. 1074 miles Sept. 14 | 46 65 2.64 p. m.
1082 | 8.8E. ¢ E. 107 miles Sept. 14 | 46 66 4,00 p. m,
1083 | 8. SE. § F. 106 miles Sept. 14 |........ 63 4.55 p. m.
1084 | 8. 8E. ¢ E. 1053 miles . .| Bept. 14 | 464 62 6,85 p. m,
1085 | 8. 8E. ¢ E. 1034 miles.. , Sept. 14 | 47 62 6.566 p. m,
1086| B.8E. § E.102 miles ........| % | ...... do.eaunnn..... Sept. 14 | 51 61} 7.54 p.m,

FISHES.

The fishes obtained by us are of great interest. The large number of
species taken will be indicated by the list, which has been made out by
Dr. T. H. Bean, who had charge of the fishes this season. (See page
339.)

The new species of fishes taken in 1880, in this region, were described
“by Mr. G. Brown Goode, and a list of the fifty-one speexes, obtained by
us, was also published by him. (Proe. Nat. Mus., ii, pp. 337-467, No-
vember, 1880, and February, 1881.) 4

The most important of the fishes is the Lopholatilus chamaleonticeps
Goode and Bean, or ¢Tile-fish” (see page 237). This is a large and
handsome edible fish, first discovered on these grounds in 1879, and not
yet found elsewhere. It seems to be very abundantover the whole region
explored by us, in 70 to 134 fathoms. On one occasion a “ long-line »
or ‘trawl-line” was put down at station 949, in 100 fathoms, and seventy-
three of these fishes were taken, weighing 541 pounds. These varied
in weight from 2% to 31 pounds. It is brownish gray, more or less
covered with large bright yellow spots. The Peristedium miniatum
Goode, is a very curious and handsomely colored fish, often bright red
througbout. The several species of ¢ hake?” (Phyow) are common, as
well as the ¢ whiting” (Merlucius bilinearis). Large specimens of the
¢ goose-fish ” or ¢ angler” are often taken in the trawl, in as much as
250 fathoms.

MOLLUSCA.,

Most of the mollusca recorded in my papers of last year were again
obtained this season, and often in larger numbers. A complete list will
be published in a future paper. At the present time I shall refer only
to some of the more important ones, and to some of those that were ad-
ditions to the fauna.

Of the Cephalopods, the following species were taken :

Lestoteuthis Fabricii Verrill. = Gonatus Fabricii Steenstrup.
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Station 953; 715 fathoms ; one large and perfect male specimen. Sta-
_ tion 1031 ; 255 fathoms; one young specimen. |

The former is the forn recently figured by Steenstrup, under the
above name, and considered by him the adult of Gonatus amenus.

Ommastrephes illecebrosus Verrill. ,
Stations 918, 919, 923-925, 939, 940, 949, 1025, 1033 ; 45-258 fathoms.

Desmoteuthis tenera Verrill,
Station 952; 388 fathoms. Two specimens.

Rossia sublevis Verrill,

Stations 924, 925, 939, 945-947, 951, 952, 997, 1025, 1026, 1028, 1029,
1032, 1033; 106-388 fathoms. Some of the specimens recently obtained
agree more nearly with R. glaucopis Lov., as figured by G. O. Sars, than
any scen before. It may prove to be identical.

Heteroleuthis tenera Verrill,

Stations 918, 919, 920, 921, 922, 940, 944, 949, 950, 1026, 1027 ; 45-182
futhoms. Iiggs of this species were taken at stations 922, 940, 949, and
in several localities in 1880. They are nearly round, ivory-white or
pearly, attached to shells, etc., by one side, in groups, or scattered. On.
the upper side there is a small conical eminence.

Stoloteuthis leucoptera Verrill,
Stations 947, 952, 998, 989, 1026 (3 juv.); 182-388 fathoms.

Octopus Bairdii Verrill,
Stations 925, 939, 945-947, 951, 952, 994, 997, 998, 1026, 1026, 1028,1033,
1035; 103-388 fathoms. .

Alloposus mollis Verrill.

Stations 937, 938, 952, 953, 994; 310-715 fathoms. Two very large
females were taken; onc at station 937, in 506 fathoms; the other at
994, in 368 fathoms. The former weighed over 20 pounds. Length from
end of body to tip of 1st pair of arms, 31 inches; of 2d pair, 32; of 3d -
pair, 28; of 4th pair, 28; length of mantle beneath, 7: beak to end of
4th pair of arms, 22; breadth of body, 8.5 ; breadth of head, 11; diam-
oter of eye, 2.5; of largest suckers, .38.

Tho only additional Pteropod taken this year is Triptera columnella
" (Rang), from Station 947. Among the Gastropods there are a consider-
able number of species not obtained last year. Perhaps the most re-
markable discovery in this group is a fine typical species of Dolium
(D. Bairdii) taken alive in 202 fathoms. This genus is almost exelu.
sively tropical in its distribution. On our coast, D. galea extends north-
ward toNorth Carolina. This southern genus, with a large Marginella,
M. borealis v., taken both this year (Station 949) and last, Solarium
boreale v., Avicula hirundo, and various other genera, more commonly
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found in southern waters, are curiously associated, in this region, with
genera and species which have hitherto been regarded as exclusively
northern or even Arctic, many of them having been first discovered in
the waters of Greenland, Spitzbergen, Northern Norway, Jan Mayen
Land, etc.

Among the northern species which had not been found previously
south of Cape Cod, the following were dredged: Trophon clathratus,
972,976 ; Acirsa costulata (=Dborealis), 965; Amauropsis Islandica (=heli-
coides); Margarita cinerea, 981 ; Cylichna Gowldii, 973; Odostomia (Me-
nestho) striatula, 980.

Dolium Bairdii Verrill and Smith.

A moderately large species, having nearly the form of D. perdiz and
D. zonatum. Male. Shell broad ovate, with seven broadly rounded
whorls; spire elevated, apex acute; nuclear whorls about three, smooth ;
suture impressed, but not deep, nor channeled; the last whorl is some-
what flattened (perhaps abnormally) below the suture, for some dis-
tance, corresponding to an inward flexure of the outer lip. Aperture
elongated, irregularly ovate; outer lip regularly rounded, except for a
short distance posteriorly, where it is slightly incurved, its edge is ex-
curved, acute externally, distinctly but not prominently crenulated
within, except posteriorly, where a posterior canal is slightly indicated;
columella straight; canal short and broad. The sculpture is peculiar:
it consists of numerous (about 40 on the last whorl) rather prominent,
squarish, clearly defined revolving ribs, less than 1mm broad, separated
by interspaces of about the same breadth, in which there is usually one
small narrow rib, alternating with the larger ones; sometimes there are
two or more small ones. The whole surface, both of ribs and inter-
spaces, is covered with fine and regular transverse, raised lines. The
surface is covered with a very thin pale olive-yellow epidermis, easily
deciduous when dry. Color white, except that the larger ribs are alter-
nately light brown and white, and the apex, consisting of about three
smooth nuclear whorls, is dark brown. Length, 68==; breadth, 56u=;
length of aperture, 53=m,

The animal is well preserved. Proboscis blackish, exserted about
20=m, thick (8=m) and clavate at the end, which is surrounded by a
sort of collar, with a finely wrinkled or crenulated, white edge. Head
large, with a prominent rounded lobe in front. Tentacles large,
elongated (10==), stout, tapering, obtuse. Eyes small, black, on dis-
tinet but slightly raised tubercles at the outer base of the tentacles.
Head, tentacles, and siphon-tube dull brown. Penis very large (60==
long, 12== broad), twisted and thickened at base, flattened distally,
terminating in a slightly prominent obtuselobe at the tip; a well-marked
groove runs along the posterior edge to the tip. .

Off Martha’s Vineyard, station 945, 202 fathoms. Station 1036, 94
fathoms; one young specimen and large fragments.
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Pleurotoma (Bela) limacina Dall. (Daphnella ?)
Bulletin Mus. Comp. Zool,, ix, p. 55, 1881,
Four living specimens of this elegant shell were taken at station 994;
368 fathoms. Gulf of Mexico, 447-805 fathoms (Dall). This is nota
true Bela, for it has no operculum ; eyes minute.

Capulus hungaricus (Linné)

Two living specimens were obtained, which appear to belong to this.
species. "I'hey are more delicate and have somewhat finer and more
regular radiating ribs than the ordinary European form. It has not.
been recorded before from our coast.

Stations 922, 1029 ; 69 and 458 fathoms.

Fiona nobilis Alder and Han.

British Nud. Moll., Aolide, Fam. 3, pl. 38 A.

A large and handsome Fiona, apparently this species, was found i
two instances, in large numbers, on pieces of floating timber, among
Anatifers, at stations 935 and 995 They were kept in confinement
several days and laid numerous elusters of eggs. These are in the form
of a broad ribbon, spirally coiled in about one and a half turns, so as to
form a bell-shaped or cup-shaped form, and attached by a slender pedicel,
50 as to hang from the under side of objects. Alder and Hancock re-
corded its occurrence, in a single instance, at Falmouth, England.

Issa ramosa Verrill and Emerton.

Body elevated, convex above, elongated, oblong, sides nearly parallel
along the middle; foot well-developed, as broad as the body. Dorsal
tentacles thick, clavate, obtuse, with numerous lamell®; sheath scarcely
raised. Back and sides with numerous small, simple papille. Along
the lateral margins of the back there is a carina, with a row of large,
muoch branched papille, alternating with much smaller ones; of the
large ones there are about six on each side, the most anterior are below
the dorsal tentacles; two on ach side are posterior to the gills, the last
ones largest ; a row of similar but smaller processes extends below the
tentacles and around the front margin,

Gills five, arborescently branched. Color, pale yellow. The dorsal
tentacles darker.

The radula is quite different from that of I. lacera and Triope claviger.
The median area is wide, with two rows of thin, transversely oblong
plates ; there are three rows of large, nearly equal teeth on each side,
with the tips strongly incurved, obtuse; the innermost tooth has a
small lobe on the middle of the inner edge : these are followed by about.
seventeen or eighteen smaller, oblong plates, with slightly emarginate
anterior ends ; these gradually decrease in size toward the margins of
the radula.

Stations 940, 949 ; 130 and 100 fathors,
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In form this resembles I. lacera, but is easily distinguished by the
bLranched appendages along the sides.

Of the Lamellibranchiata some very interesting new forms occurred.
The most important of these are species of Pholadomya, Mytilimeria,
and Diplodonta—three genera not before found on this coast. The
Pholadomya is more related to certain fossil forms than to any of the
few described living species. The genus Mytilimeria has hitherto had
very few living representatives, and none of them resemble our very
singular species.

Among the northern forms, not previously found south of Cape Cod,
are the following : Mya truncata ; Spisula ovalis (975, 976, 981) ; Leda
tenuisulcata (973); Nucula tenuis.

Pioladomya arata Verrill and Smith.

Shell triangular, short, wedge-shaped, posterior end angular, some-
what produced, obtuse ; anterior end very short and abruptly truncated,
clearly defined by a carina extending from the beak to the outer margin;
anterior to the carina there is a broad concave furrow, which bounds the
slightly convex central area of the front end ; the greater part of tho sides
of the shellis covered with deep, rather wide, concave furrows, separated
by elevated, sharp-edged ribs; the furrows vary in width and decrease
posteriorly ; a small portion, near the tip of the posterior end is covered
only by slight ribs. The surface between the ribs is finely granulated.
‘When the thin superficial layer is removed the surface is pearly. The
umbos are prominent, strongly incurved, nearly or quite in contact.
The hinge in the right valve consists of a small, slightly prominent
lamella, running back as a low ridge, and separated from the margin of
the shell anteriorly, and from the cartilage-lamina posteriorly, by a nar-
row groove ; the cartilage-pit is long, running forward under the beak
as a narrow furrow ; it is bounded internally by a prominent lamella,
Length, 36==; height, 20m® ;. breadth, 26m=,

Stations 940, 949, 950; 69 to 130 fathoms.

Three specimens, all dead, but one is very fresh.

Mytilimeria flexuosa Verrill and Smith.

Shell obliquely cordate, short, higher than long, very swollen, the
anterior end rather shorter than the posterior ; umbos very prominent,
beaks much incarved, pointed and turned forward, with a swall, deep
coneavity just under and in front, of them. The outline and surface of
the shell is very flexuous, owing to the broad, deep grooves and cle-
vated ribs which divide the surface into several areas. The most proini-
nent rib is very high and ronnded, and runs from tbe beak to the ex-
treme ventral margin, inclining somewhat forward ; in front of this the
anterior area is flattened with a wide, shallow, concave groove or undu-
lation in the middle, and others less marked ; the front edge is broadly
rounded, slightly undulated below. The middle area is very elevated,
and forms more than a third of the shell; it is flattened or slightly
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concave in the middle, and uudulated by soveral faint broad ribs; it
recedes posteriorly, and a broad, concave furrow separates it from the
small posterior area, which is thhout ribs, and has a prominent rounded
edge. The surface is finely granulated, lines of growth evident. . The
interior is pearly, angulated by a deep groove, corresponding to the
largest external rib. The dorsal hinge-line is nearly straight poste-
riorly, and strongly incurved anteriorly, in the right valve it projects
inward, but not in the left; in the right valve there is a small rounded
tubercle, a little back of the beak ; from below this a short rib-like
process runs back below the deep, partially internal cartilage-pit, which
extends torward and upward under the beak as a narrow furrow. An-
terior muscular sear deep; posterior one larger, ovate, less distinet;
sinus small. Length, 25mm; height, 26wm ; breadth from side to side,
22w, '

Station 947; 31% fathoms. One pair of fresh valves, dead.

This and the preceding were both taken by means of the “rake-
dredge.”

Diplodonta turgida Verrill and Smith.

Shell large for the genus, round-ovate, a little longer than high, very
swollen ; the two ends nearly equally rounded, the anterior a little nar-
rower; ventral edge broadly and regularly rounded ; beaks nearly cen-
tral, somewhat forward of the middle, strongly curved inward and for-
ward, acute. Surface without sculpture, smooth except for the evident
lines of growth. Iu the right valve there are, opposite the beak, two
nearly equal, stout, sharp teeth, separated by a space of about the
same width; back of these, and partly joined at base to the posterior
one, there is a much larger, broad, stout, obtuse tooth, with a groove
on its dorsal side; external cartilage-groove and its lamella are long
and narrow, curved. Length, 20"= ; height (umbos to ventral edge),
25mm ; hreadth, 23, .

Station 950; 69 fathoms. One right valve.

1882.

Daring the summer of’ 1882 the headquarters of the United States
Fish Commission were at Wood’s Ioil, Mass. The organization of the
1).1rt3 was pearly the same as last year.* Th(, specml object this year

S N O

“Tlm H('lonhh( party nssocmtul with the \vutor in carrying on the dredging opera-
tions and making the collections this year cousisted of Mr. Richard Rathbun, Mr.
Sanderson Smith, Mr. J. H. Emerton (as artist), Prof. L. R. Lee, Mr. I3. I. Koons, Mr.
H. L. Braner, Prof. Edwin Linton. Prof. 8. I. Smith was with us for a few days.
Mr. Peter Parker and R. H. Miner, midshipmen, U. 8. N., took cbarge of the fishes,
John B. Blish, midshipman, U. 8. N, kept the records of soundings and temperatures,
aud Capt. II. C. Chester had charge of the dredging upparatus, as in previous years.
The dredgings were all made by the FFish Hawk, commanded by Lieut. Z. L. Tanner,
U. S. N., as during tho two provious years.. The writer, as usual, had goneral charge
of these oxplorations, and of tho investigation of the invertebrate fauna.






