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" L—INTRODUCTION.

The present report upon the operations and investigations of the
Grampus covers about sixteen months, from March 15, 1887, to June
30, 1888. The reason for this is found in the fact that, in tho Annual
Report for 1886, a review of her work was brought down to March 14,
1887, and it is therefore necessary to begin at that date and to extend
the present report over the fiscal year ending June 30, 1888, in order
that it will harmonize with the general plan of the Annual Report of
the Commissioner for that period. Ifortunately the cruises of the
Grampus were so arranged that there is no difficulty in ending the re-
port with the fiscal year.

It has been found necessary, in order to present the result of the
work carried ou upon the vessel in an intelligeut way, to divide the re-
port into three special sections: One of these deals with the investiga-
tions made in the spring and summer of 1887 on the mackerel grounds
from Hatteras to Labrador, and also covers other researches whicl
were made at the same time; the second section treats of the work of
collecting fish and fish-eggs for the coast hatcheries; while the third
takes up the investigations relating to the mackerel, menhaden, and
other migratory species in the spring of 1388,

1t will be evident to the most casual observer that it would be difli-
cult, if not impossible, to discuss all these different investigations and
operations in one continuous paper, excepting it take the form of a nar-
rative, which would be far from desirable and would render it less val-
uable for reference, while the results obtained could not be so clearly
shown.
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The report of Capt. D. E. Collins upon the operations and investi-
gatious carried on by the Grampus while under his command in the
spring of 1888 iy a comprehensive review of the work performed. The,
fact that no mackerel were met with in the carly part of the season iy
significant, and was a marked indication of the phenomenal scarcity of
that species on all the western Atlautic fishing-grounds during the
summer of 1888,

The illustrative material has been prepared under the direction of the
writer. The map showing the track of the Grampus on her summer
cruise in 18387 was drawn by Dr. C. Ii. Gorham, of the U. S. Fish Com-
mission ; the ¢ track ” shows only the general course of the vessel going
and returning, since it was deemed undesirable to follow all the devia-
tions caused by head winds, cte.

J. W. CoLLINS,

II.—REPORT UPON THE INVESTIGATIONS MADE BY THE
GRAMPUS FROM MARCH 15,1387, TO SEPTEMBER 16, 1887,

By J. W. COLLINS.
A. STUDY OF THE MiGRATIONS O MACKEREL, ET(., SPRING OI® 1887,

My last report on the work of the Grampus closed on March 14, 1887.
At that time I was in Washington, D. C.; engaged on special duty, to
which I had been assigned by the Commissioner. During my absence
from the vessel, First Officer D. 13. Collins was appointed pro tem. to
take command of her, and he remained in charge until after the com-
pletion of the spring’s cruise to the southern mackerel grounds.

After tho necessary repairs and preparations for a cruise were made,
and certain apparatus which bad been used during the winter was
stored at Wood’s IHoll, and other necessary material taken on board
instead, the Grampus sailed for tiie mackerel grounds north of Cape
Hatteras on April 3. From that time until May 31 the vessel was act-
ively engaged in making researches bearing upon the questions of the
migration, abundance, and capture of mackerel, menbhaden, and such
other pelagic species as were met with. She had the good fortune to
make the first capturc of mackerel for the season. A few specimens
wero taken about G0 miles from the capes of the Chesapeakein gill-nets.
A little later she was joined by Dr, Tarleton H. Bean, the ichthyologist
of the U. 8. Fish Commission, who continued on her during the cruise.

Every opportunity was improved to obtain knowledge of the presence
and movements of mackerel and menhbaden, either by making captures
on board of the vessel or by communicating with the fishermen, Valu-
able service was rendered the fishermen on several occasions by inform-
ing them of the presence of schools of fish which bad been discovered
by the Grampus.
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Collections of small erustacea which constitute the food of the mack-
erel were made. Young and immature fish were also obtained. Inves-
tigations were carried on to ascertain the presence, in the regions visited,
of any of the Gadide or other valuable food species. Refercnceis made
to the reports of the commanding officer, Dr. Bean, and Mr. Richard
Rathbun (vol. vir, Bull. U. 8. Fish Comuission, pp. 217-267) for a full
account of the results of the cruise.

B. INVESTIGATION CONCERNING THE MACKEREL, ETC., SUMMER OF 1837.

The Grampus arrived at Gloucester, Mass., onJunc4, where I joined
her six days later and resumed command, During the remainder of
the month the vessel was refitted, repainted, and made ready for a sum-
mer cruise to the eastward. On July 2, we sailed from Gloucester
on a trip to the Gulf of St. Lawrence, Newfoundland, aud Labrador
under the following orders from the Commissioner:

U: S. CoMMISSION OF IFISII AND IFISHERIES,
Washington, D. C., May 10, 1887.

SI: As soon as you have finished the explorations in regard to the
location and route of travel of the southern school of mackerel and
have properly refitted, you will proceed northward with a view to ex-
amining the condition of that fish in waters of a higher latitude. You
will visit the Gulf of St. Lawrence and the coast of Newfoundland, and
especially the eastern coast, where it will be seen that there are impor-
tant observations to he made of the movements of the magkerel and
other fish.

You are authorized to take with you Mr. Lucas and Mr, Palmer as
naturalists, and you will give these gentlemon opportunity of making
collections of the birds and eggs of the region in question; and also,
with their help, make special examinations of any convenient localitics
for remains of the great auk. These may be sought for on the Funk
and Penguin Islands, and wherever else you think the search will return
satisfactory results.

I do not think it necessary to obtain any special authority from the
Newfoundland government for carrying on the work here suggested ;
but should you stop at St. John’s I would recommend you to sec Rev.
Mr, Harvey, and ascertain his views in the matter.

’ Yours truly,
SPENCER F. BAIRrD,
Commdssioner.
Capt. J. W. COLLINS, '
Commanding Schooner Grampus.
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1. OBJECTS OF THE CRUISE.

(@) Mackerel.—The objects of the cruise were various. It was decmed
most important to determine the presence or absence of mackerel in
certain regions where in former years they had been reported in
abundance. These reports usually emanated from trading vessels
which had visited regions not frequented by the mackerel fishermen.
Accounts often reach the fishermen of the occurrence of immense num-
bers of mackerel on the coast of Labrador and about Newfoundland.

Ono of the localitics where mackerel bad been reported abundant thoe
previous year (1886) was the region between the Bird Rocks (oft the
Magdalen Islands) and St. Paul’s Island. '

But, almost without exception, this information has reached the fish-
ermen too late in the season for them to profit by it. Besides, in most
cases there was a certain indefiniteness about the reports which left
the fishermen in considerable uncertainty as to the correctness of infor-
mation received. Consequently a cruise could not be made to those
regions by fishing vessels unless at considerable financial risk.

It was therefore deemed important that definite information should
be obtained as to the correctuess of these rumors and reports sufliciently
early in the season to enable the fishermen to profit by thoe knowledge,
if mackerel were found within the limit of the cruise planned for the
Grampus. In case fish were discovered in abundance in any of the
waters visited, it was planned that tbe vessel should immediately sail
for the nearest port where telegraphic communication could be had
with the United States, when all the information obtained would be
gent to the Commissioner, who would give it to the public.

(b) Crustaccans.—~In connection with this search for mackerel it was
deemed important that investigations should be made as to the oceur-
rence of minute crustacea and other small forms of marine life upon
which the mackerel feeds; and also that observatious of the tempera-
ture of sea and air should be made,

(¢) Halibut.—The obtaining of halibut in their spawning season,
and the bringing of them alive to the United States in order that their
eggs may be obtained for the purpose of artificial propagation, have for
some years engaged the attention of the U. S, Fish Commission. 1t
was therefore deemed desirable to make the attempt to catch halibug
on the return trip somewhere about Labrador or Newfoundland, and
bring thom to Wood’s Holl alive in the vessel’s well.

(d) Cod-fishery.—The condition of the cod-fishery on the coast of New-
foundland and. southern Labrador was a matter that deserved some
attention, though perhaps of somewhat less consequence to Americans
than the investigations relating to mackerel and halibut.

(¢) Great auk.—Besides these researches, which relate specifically to
the fisheries, it was (as the orders show) decided that collections should
be made of the sea-birds which prey upon fish or are used as bait and
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food by fishermen. Also, that their present status in their breeding
places should be noted. In connection with this it was considered very
important that a collection should be made of the remains of the great
auk (Aleca impennis, a species now extinet), which formerly frequented
the islands off the coast of Newfoundlaud and at one time served an
important function in supplying food to the fishermen.

2. DETAIL OF NATURALISTS.

Mr, Frederic A. Lucas, osteologist of the U. S. National Museum,
and Mr. William Palmer, modeler and taxidermist, were detailed to
accompany the Grampus on her trip.  Mr. Palmer joined the vessel on
June 30, and Mr. Lacas reported on board the following day.

3. NARRATIVE OF THE CRUISE.*

We sailed from Gloucester on the afternoon of July 2, and had a
fair and uneventful passage to Canso. When we arrived off Cape
Canso, about noon of July 6, the weather was very foggy. We suc-
ceeded, however, in passing the numerouns outlying ledges without dif-
ficulty and ran into Chedabucto Bay. Soon after passing Canso Isl-
ands the weather cleared, and remained fine until we anchored at Port
Hawksbury, in the Strait of Canso, at 4.45 p. m.

At 9.30 a. m. on July 7 we got under way, and, after leaving Canso
and passing Port Hood, Cape Breton, ran for the Magdalen Islands,
where we arrived and anchored under Grindstone Island, in I’leasant
Bay, shortly after 1 a. m. July 8. We lay at that anchorage waiting
for the wind to moderate until 5.35 p. m. on the same day, when we
got under way and ran to the eastward, anchoring at 8.50 p. m. north-
cast of Old Harry Head. During the day collections of birds were
obtained by the naturalists and some unsuccessful atteimpts were made
to collect fish.

At 6.50 a. m. on July 9 we got under way at Old IIarry Head and
ran to the eastward for the Bird Rocks, off which we anchored at 12.50
p. m. The wind in the mean time had died away to a calm, Imme-
diately after anchoring the two naturalists and I (with two seamen to
row the dory) started for the smaller of the two Bird Rocks, where we
spent the most of the afternoon in obtaining collections of sea birds,
eggs, nestlings, ete., returning on board shortly after 5 o’clock.

At the time we returned to the vessel M. Turbid, keeper of the light-
house on the larger Bird Rock, came oft with his assistant and later we
went on shore with him. Ile L\mdly gave every assistance in his power

* On June 27, while making a sbort run out of G]unovsl,or Il nbol, in ordm to in-
spect tho new sails which had just beon put on the vessel, having on board Mr. E. L.
Rowo, maker of the sails, the mate, Mr. D. 5. Collins, was so unfortunate as to got
Lis right band badly jammed with the anchor. 1le was taken on shore and put un-
der medical treatment, but his condition was such that he was not ablo to join the
vessol and remained on shore during tho cruise. ‘The second mate, Mr. Charles 1.
Griffin, acted as mate during the trip.

H. Mis, 133—32
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in making collections of such birds as were not obtainable on the other
rock and also presented us with a full series of eggs of birds that breed
at the rocks, which he had secured a short time before our arrival.

Trials were made during the afternoon and evening for mackerel, but
without success. '

There was little or no wind until next morning and wo lay at our an-
chorage off the Bird Rocks until 6.30 a. m. on the 10th, when we got
under way with a moderate southeast wind. It was proposed to make
some trials for mackerel oft the Magdalens and toward St. Paul’s Island
and then to go as direct as possible to St. Johw's, Newfoundland, The
wind inereased rapidly, however, and the sky became overcast and
threatening, The course was therefore changed to west by north for
Entry Island. At 11 a. m., when about 15 miles east by south from
Entry Island, we hove to and threw toll-bait for mackerel and put out
hand-lines for cod and halibut. Lleven cod, two rusty flounders, and
one small halibut were caught. After making this trial we ran into
Pleasant Bay, where we anchored at 4.30 p. m.-oft Amherst Harbor.

Shortly after auchoring, we were visited by the American consalar
agent, Mr. Leslic, and by two young American naturalists wlio were
making collections of the fauna of the islands.

While at this place a few birds and other specimens of local fauna
were collected by our party. On account of stormy weather we lay at
our anchorage in Pleasant Bay until 8.30 a. m., on the 13th, when we
got under way with a moderate breezefrom the east-southeast ; weather
overcast and stormy looking. The wind, however, did not continue
from that direction, and when we were about 4 miles south-southeast
from Entry Island it died away nearly calm. At 2 p. m. we hove-to
and tried to “raise” maclkerel with toll-bait, and at the same time put
out hand-lines for bottom fish. I'ive small cod and oune halibut were
caught on the lines, but, nothwithstanding the fact that we threw toll-
bait for upwardsof an hour we were unsuccessful in finding any mackerel.
A light wind sprung up at 5 p. m, from about northwest by west, but
finally became steady ffomn west. We steered a course to pass north of
St. Paul’s Island. .

In the early part of the morning of the 14th there was a moderate
breeze from south by east to south-southwest, with an overcast sky -
and rapidly falling barometer. About day-break the weather became
very threatening and squally, with heavy rain showers, and continued
so until near noon, when it cleared somewhat. Sighted the west end
of St. Paul’s Island bearing about west-southwest 8 miles distant, The
wind veered suddenly to northwest about 7 a. m, and continued strong
and fresh with a rough cross sea on starboard beam; the vessel
making a course to clear St. Pierre. At 7.18 on the morning of the
15th St. Pierre bore northeast by north, about 15 miles, and at 7.45
p. m. Cape St. Mary was just in sight bearing northeast by north. The
weather was pleasant and generally clear during the 15th, with a light
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breeze from west around to south. Sea-birds were seen in abundance,
and several humpback whales were noticed.*

At 4.23 p. nn set the vessel’s signal nunbers for the Cape Raco light-
house station, which we were then passing, but probably on account
of the exchange of signals between thaf place and a steam-ship, ours
were not understood, and when asked to repeat them we had goune too
far to do so.

Passing Cape Race, we continued on our course for St. Johu’s, en-
countering g dense fog at 7.40 p. m., when Renewse IIead bore north-
northwest 34 miles distant. Towards midnight the weather cleared
and we sighted FFerryland Head Light.

The wind continned moderate during the morning of the 17th, with
a fog in the early part and clearing weather later. At 2 p. m. passed
Capo Spear and at 3.18 anchored in St. John’s Harbor. I called on the
Aumerican consul shortly after anchoring,

[n the afternoon, Capt. D. Baxter, who had been engaged as pilot
for the Newfoundland coast, reported on board and informed me that
he would not be able to start on the craise until the 20th, since he needed
two or threo days to arrange his private affairs,

We laid at St. Jobn’s until the morning of the 21st, having been de-
tained chiefly by bad weather. During our stay here the vessel was
visited every day by the citizens of St. John’s, who inspected her and
cxpressed much admiration for the schooner, as well as decided appro-
bation of the objects of the cruise. Collections of the local fauna were
made, consisting of plants, birds, fish, ete.

At 10 a. m, on the 21st we got under way and beat out of the bar-
bor, the wind at that time being from the eastward and blowing di-
rectly in.  After getting clear of the harbor heads we ran up the coast
with a stiff breeze from southwest by south. At 8.45 p. m. passed Cape
Bonavista and steered for the Funk Islands. At 12,20 p. m. on the
next day we ran close to the east end of Funk Island and sent Messrs.
Lucas and Palmer on shore in a dory, provided with a full equipment
of tent, stores, water, ete,, for camping, and tools for digging. The
vessel was then headed for a rocky shoal spot 13 miles east-southeast
from the island, where we anchored at 12.53 p. m. Shortly after
anchoring I went on shore to assist the naturalists, being accompanied
by Pilot Baxter and two seamen.

The group called I'uuk Islands (see plates [T and 111) consists of three
islets, which are about 30 to 35 miles from Cape Freels. Two of these
islets are simply low ledges a few feet above sea-level and washed by
the waves when there is a heavy sea, These lie a short distance nearly
north from the western end of the larger island of the group.  The latter
is about three-quarters of a mile in length and perhaps one-third of a
mile wide.  Its height is pnt down as 46 feet, but we thought it was
higher. It is on the western end of the larger island, where alone

“See special notes for details concorning appearance of birds and whales, pages [35]
1367
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there is any soil over the granite rocks and ledges (that elsewhere stand
out in bleak nakedness), that the remains of the great auk were found
in profusion, a few inches below the surface.

The collections made at this place embraced a large number of bones
of the great auk, besides many birds, eggs, fledglings, plants, cte., and
were extensive enough to fully satisfy the naturalists, since all or nearly
all of the difterent things that could be obtained on the island were
secured.

- While the vessel was at anchor in the offing, trials wege made with
hand-lines for cod and other bottom fish, but with negative results
only. We lay at anchor off the ¢ Funks” until the afternoon of the day
succeeding our arrival there.

After getting all the collections and collecting party on board, we
got under way at 3.30 p. ., on the 23d, and passing Funk Islands our
course was laid for the Penguin Islands, which lie northwesterly from
Cape Freels. But, since the wind changed and increased considerably
in force after we started, it was decided a little later to run for Seldom
come-by Harbor, which it was believed we could reach before dark.
The wind fell light, however, and drew dead ahead, so that, with an
unfavorable current, we could not reach the harbor before nightfall.
Therefore, at 10.15 p. m. we anchored 2§ wmiles soutbeast from Caun
Island Light.

We got under way at 8.25 on the morning of the 24th and ran for the
Penguin Islands, through the inner passage, by Copper and Gall Islands.
We anchored off tlic north Penguin Island at 10.50 a. m., and sent a
collecting party on shore. The collections made here consisted of small
land birds, sand-pipers, petrels, field mice, ete. Jxcavations wero
made with the hope of finding remains of the great auk, but nothing
was obtained to indicate that it had ever inhabited this island.*

The party soon refurned on board and at 2 p. m. we got under way
and, passing between Coleman’s and Small Islands, beat up to Little
Seldom come-by Harbor, anchoring there at 8 p. m.

The next morning Mr., Lucas and Istarted on an expedition to a small
pond about 13 miles from the harbor, where we were informed it was
possible to obtain specimens of trout, gulls, ducks, ete.  Seaman Osier
accompanied us and assisted in carrying the outfit. After scrambling
over rough rocky hills and struggling through a mass of burned and
fallen timber we found the pond. Trout were abundant, but, contrary
to our.expectations, no birds could be obtained ; tho gulls seen were ex-
ceedingly shy and did not venture within gun shot. A limited collec-
tion of small land birds was made.

The weather on the 26th was generally clear and fairly pleasant, with
a wost-northwest wind, which changed to north, veered to the south-
east, and finally became steady from the castward. We got under way

* The name of these islands suggested the possibility that they had formeorly been
frequented by the groat aulk, kuown hero as tho ¢ pin-win,” a corruption of Penguin.
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at 8.25 a. m. and started for Toulinguet, going through Stag Harbor
Run. We took in tow the boat of the keeper of thelight-house at Cann
Island, who was going to Fogo. The passage throngh Stag Harbor
Run was made without difliculty, after which we beat up between Fogo
and Change Islands until we could lay our course to windward of the
latter. Anchored at Toulinguet at 3.50 p. m. The object of visiting
this place, which is the largest town on the northeast coast of New-
foundland, was to make inquiries concerning the appearance of mack-
erel at White Bay and elsewhere along the northeastern coast and to
get information which it was important to have concerning other fishery
matters in this section. '

In the evening we visited the mail-steamer Llover, which had just ar-
rived from Labrador, and made inquiries of her captain econcerning the
abundance of cod, mackerel, ete., at the points he had recently visited.
I learned that all the fisheries of Labrador and northeastern New-
foundland had been so utterly unremaunerative up to that date that it
was feared the fishermen might meet with absolute failure for the
entire season.

During our stay at this place many visitors came on board. Informa-
tion was telegraphed to the Acting Commissioner of our arrival and in-
tended departure the next day. It was, however, impracticable to got
away on the 27th as planned, since a calm prevailed during the entire
day. Attempts were made to collect specimens of local fauna, but with
little or no suecess.

The wind on the following morning was a gentle southwest to sonth
by west breeze, increasing to a stiff breeze and then decreasing. We
filled away and ran out of Toulingnet Harbor at 4.05 in the morning,
steering a conrse to clear Cape St. Jobn’s, which point we passed at
11.45 a. m., going between the cape and Gull Island.  We then steered
for Partridge Point. The wind was light in the afternoon, and at 4
o’clock, when off Bay Verte, we hove-to and threw toll-bait for mackerel;
also put out cod hand-lines for bottom fish, but were unsuccessful.
While making this trial for fish the trading schooner Phanix, of Tonlin-
guet, was scen standing off-shore towards us. Messrs. Baxter and
Lucas boarded her, and learned that no mackerel had been seen in
White Bay dnring tlm suminer.

The news of the absence of mackerel at White Bay caused a change
in my plans, and instead of going to Fleur de Lis Harbor, it was deter-
mined to run for Canada Bay, where we had been informed mackerel
are sometimes seen, and where also it was thought information con-
cerning the cod-fishery might be obtained.

Failing to catch mackerel or cod, we got under way again at 5 p. m.,
but in less than two hours afterwards the wind fell away to a calm, and
light baffling winds and calms continued during the night. All of the
morning and carly afternoon of the 29th there were light, unsteady
cat’s-paws and calms, with fog. There were occasional partially clear
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intervals, in which the land could be scen, but it was not until 3.15
p. m. that we were able to reach Grevigreux Harbor, where we anchored,
the wind dying away to a calm and a dense fog shutting in soon after
our arrival.

On account of light winds and heavy fog it was not practicable to
leave Grevigreux until August 3rd. During this stay numerous ex-
peditions were made inland, as well as to points in the bay, where
attempts were made to capture porpoises and to collect other objects
which were considered of interest and value. On the morning of the
30th of July a party, consisting of Pilot Baxter, the two naturalists
and one seaman, visited Torrent, Cascade, or ¢ Hell’s Mouth,” as it is
locally called, on the opposite side of.Canada Bay. The expedition
returned at 5.20 in the afternoon, having secured specimens of fish, ete,
Several attempts were made to capture porpoises, but they were so shy
it was impossible to approach them within gunshot.

On August 2d Messrs, Baxter, Palmer, and one scaman went to Otter
Cove and Cloud Hills to make collections. They returned in the even-
ing, having securc¢d two ptarmigan and some smaller land birds, among
which were two species not previously obtained. The ptarmigan were
especially valuable, since they were the Lagopus welchii, and were in
their summer plumage, in which this species had not previously been
taken by naturalists.

The morning of the 3d wns fine and clear, with a light and somewhat
unsteady breeze from the southward; the weather continued fine
throughout the day, later with the wind southwest by south to south-
west, increasing from a light to a moderate breeze. At 8.30 a. m. we
left Grevigreux Harbor and ran out of Canada Bay. After we were well
past Englee Island we ran ap the coast toward the Strait of Belle Isle.
At sunset the White Islands were in plain sight, and at 9.24 p. m. weo
passed them; at 10.15 p. m. we passed Cape Banld and hauled-to for
Cape Norman in the Strait.

At 1.15 a. m., on the 4th, when Cape Norman bore west one-half
south, about 2§ miles distant, we hove-to on the port tack with head
sails to windward. The object of stopping at this place was to make
inquiries of the boat fishermen concerning the oceurrence in the vicinity
of mackerel and other species of food-fish. Soon after daylight we
filled away and stood toward Cape Norman, but hove-to for a few min-
utes to obtain a supply of ice from fragments of Lergs which were drift-
ing near by.

Under the lee of Cape Norman we saw a large fleet of fishing boats
at anchor. After we arrived in their vicinity, Pilot Baxter was_sent in
a dory to make iuquiries concerning the fisheries. One of the boats
came alongside, however, and her crew of two men reported that they
belonged to the schooner Edward Rich, of Catalina, Newfoundland.
From their stateinents we learned that the schooner had been at Cape
Norman, or near there, siuce June 25, where she Lhad been engaged in
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fishing for cod and herring. These men stayed on board ten or fifteen
minutes, and as soon as they departed we filled away to beat through
the Strait.

At 8 a. m. the yacht Sapper, of Bay of Islands, Newfoundland, passed
across our stern, running ¢ winged out” to the castward. She saluted
us by setting the Ipiscopal Charch pennant, the Episcopal bishop of
Newfoundland being then on board of her making his annual visit to
the churches in his diocese. The salute was returned.

About noon the wind increased to a fresh and strong breeze from
west by south to west-southwest, and there were indications of more
wind. The tide also began to set to the eastward, making it difficult
to beat through the strait agaiust the sharp choppy sea that was run-
ning. Therefore we went into Black Bay for shelter, anchoring at the
head of the bay at 1.50 p. m. The schooner Zerror,of Shelbourne,
Nova Scotia, lay at anchor there, being engaged in trading on the coast.

Later the wind increased to a strong westerly gale, with heavy squalls
and thick weather. The weather remained unfavorable, and detained
us in Black Bay until August 8th.  On the 5th I went on board of the
Terror. Capt. J. W. Ditts, who was in command of her, and who had
been eruising along the coast from Mingan to IFox Bay, on the Labrador
coast, gave me considerable information. concerning' the abundance or
absence of fish in the localitics which he had visited.

On the morning of the 5th a party of four went on shore on a collect-
ing expedition. Little success wis met with in shooting, only two
sand-pipers being bagged in a tramp of several miles. A large collee-
tion of plauts, among which were numerous species of mosses, was
obtained.

Mr. Lucas was very successful in catching trout in a brook which
flows into the river that empties into Black Bay. Near the mouth of
the brook, which is about 2 miles from the mouth of the river, the fish
were sinall, but farther up the stream, near the rapid, fine trout were
abundant. e caught a total of 36 pounds, and two of the largest had
a combined weight of 4§ pounds.

In tho early morning of tho 8th there was a light northeast wind,
which inereased to @ moderate gale later on, with heavy squalls off the
land. At 4.40 a. m. we got under way, under lower sails, and ran out
of the Strait. Soon after starting we double-reefed the mainsail and
farled it, and ran under whole foresail, jib, and forestay-sail for about
two bours, when we set reefed mainsail. At 6.45 a. m. passed Amour
Point. 1Ialf an hour later the wind came off the land in a squall,
blowing heavy ; lowered and furled the foresail and jib. The weather
became somewhat settled later, and at 9 a. m. we set foresail and jib,
and loisted the flying jib in the afternoon. Little Mecattina Island
bore north at 5.30 p. m., when the wind moderated very suddenly {rom
a fresh to quite a light breeze from east by north.  Shook reef out of
mainsail and set the light sails.  Later the wind backed around to the
Dorthwest, blowing a gentle breeze.
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On the 9th the weather was fine, with some cloudiness and indiea-
tions of rain, with & gentle to moderate breeze varying from northwest
to south-southwest, and brief periods of calms., Between'5.30 and
6.15 a. . tried for cod with hand-lines baited with fresh capelin; no
fish were taken.

At 6.30 a. m. put out ship’s dredge in 51 fathoms on the western edge
of Natasquan Bank. Little of interest or value was taken in the dredge.
The small surface towing net was used several times during the day,
but nothing was taken in it.

Daring the 10th the wind varied from west by north to northwest by
west, blowing a moderate breeze in the early part, bafling and un-
steady iun force, with calms, for the rest of the day. 1he weather was
pleasant but hazy, with a strong mirage in the afternoon which dlb-
torted the appearance of the land very much.

Phalaropes were abundant and two were shot in the afternoon. The
surface net was towed on several oceasions, but nothing was taken in it.

At 3.30 p. m. spoke with a fishing-boat, which was running in for
harbor, off Esquimaux Island. We came to anchor shortly before S p.
m. in 27 fathoms, off’ the western end of Large Island of the Mingan
group, which bore north one-half east, about 4 miles distant, 1 had
wished to reach the Parroquets, of the Mingan group, before anchor-
ing, but as the wind died away to nearly a calm and the tide was
making to the castward, it was decided to anchor and wait for an in-
crease of wind or a change of tide. After anchoring we put out hand-
lines baited with capelin, and caught one small codfish.

At 4.15 a. m. on the 11th we got under way with a stiff east-southeast
breeze, the weather at the time having a threatening appearance. We
ran for Mingan Island, which we left on the port, and stood in for a
fishing station on the mainland opposite the island, where we anchored

5.48 a. m., in twenty fathoms of water, about two-thirds of a mile
from shore. The object in anchoring there was to make inquiries con-
cerning the occurrence of halibut in the vicinity of Mingan Island, and
also to obtain some information about the gray seal (Halichwrus grypus)
that frequents this region and which we wished to get specimens of.

Immediately after we anchored two men came off {from the shore in a
boat and boarded us. One of these gave us much information concern-
ing the seals, halibut, and topography of the region. The latter in-
formation was very important, since I had no charts on board of that
locality on a scale sufliciently large to be useful.

It was determined to make an effort to obtain some seals that day,
gince the weather was not suitable for fishing. Therefore, at 7.15 a. m.,
we got under way and ran over for Mingan Island, where we anchored
half an hour later in 25 fathoms, the center of the island bearing
southeast about onc-half mile distant. Immediately after anchor-
ing, [ went on shore, accompanied by Messrs, Lucas and Palmer, with
two seamen to look after the Loat. Rifles and guns were carried so
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that we might be prepared for either small or large game. Scals were
seen hauled out on the lee side of the island, but all attempts to secure
them failed, owing to their extreme timidity and alertness. Better
success was met with in securing specimens of birds.

The threatening condition of the weather made it somewhat risky to
remain long ou the island, and I determined to beat down to Mingan
Harbor before the flood tide made. 1t was, therefore, arranged that
our party, which separated on landing, shonld assemble at the boat
about two hours later to go on hoard.

A littlo after 10 a. m., however, the Canadian craiser L Canadienne,
which came from the westward, anchored near the Grampus, lowered a
boat and went on board onr vessel. As soon as our party got together
we returned on board, where I found Commander William Wakeham,
Inspector of fisheries for the province of Quebee, who was in command
of the cruisor. In conversation with the mate he had learned that wo
hail no suitable charts of Mingan, and he had very courteously sent
his boat back to the cruiser for some sheet charts of the region, which
e presented to me. He also generously offered to send on board a
pilot, or to render any other assistance which was needed. The charts
he had furnislied were so detailed that 1 felt safe in going by them with-
out the assistance of a pilot. The La Canadienne got under way a little
before we did, but steamed along slowly, apparently waiting for us to
start.  We filled away at 11.30 a. m., under all lower sails and maingatt-
topsail, and less than an hour later tacked off the western entrance of
Mingan Iarbor, and began beating against the flcod tide which was
running fully 3 kunots in the narrows. Shortly after 1 p. m. wo
anchored in 9 fathoms oft the Iludson Bay Company’s buildings.
About an lour later a collecting party was sent on shore.

On the 12th the weather was thick, with fog and rain, and a moderate
breeze from east-southeast to south-southeast. Messrs. Lucas and
Palmer and two seamen were oir shore collecting mest of the day, bat
aside from botanical specimens littie of valune was obtained.

- In the afternoon Commander Wakeham introduced Mr, Dugay, the
Canadian fishery agent at Mingan Harbor, and instructed him to assist
us in any way in his power, and particalarly to aid in any effort we might
make to secure specimens of trout or salmon for our collection.* This
was especially important to us, since the river fisheries in this region
are leased by the Government to private parties, who will allow no one
to fish in them without permission.

Two Indians, who were accustomed to hunting seals, were engaged
to go with us as soon as the weather permitted us to visit the western
islands of the gronp, where the haunts of the gray seal are situated,

On the 13th the weather cleared up, and the wind, which was from

* It may ho oxplained that the obteimment of specimons of tront from the reygions
visited by us was considered important, sinee they were needed for study by the Com-
mission,
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the eastward in the carly part of the day, changed to north and north-
west later. The La Canadienne got under way at 4.30 a. m., and steamed
out of the harbor to continue her cruise. Although the weather was
clear and fine, and the wind reasonably moderate throughout the day,
there was a heavy surf rolling in on the shores. It was the opinion of
all familiar with the habits of seals that none would haul out until the
sea got smooth, and for that reason it was not advisable for us to leave
the harbor to seek them.

Mr. Lucas went up theriver after trout, but, although fish were abun-
dant, none could be taken because the recent rains had caused a con-
siderable rise in the river and the water was too muddy for the fish to
see the bait or a fly., Messrs. Palmer and Baxter and one seaman went
across to the Inner Birch Island on a collecting trip. They returned
about 8 p. m., having met with only indifferent success. I made 2 col-
lecting trip to Harbor Island, but got only two pigeon hawks,

We lay in the harbor all day on the 14th, and nothing of especial mo-
mentoccurred outside of an unsuccessful attempt to capture a pike whale
(Balenoptera) that came near the vessel.

On the 15th the conditions were favorable for seal hunting. Assoon
as practicable the Indians who were to accompany us were brought on
board. They took with them their bark canoe, guns, and seal-skin
jackets for disguise. At 8,25 a. m. we got under way with a north-
westerly wind and beat down for the Parroquet Islauds. = When « littlo
to the westward of Mingan Island we hove-to for a short time, the wind
being fresh with a choppy sea getting up. It was finally decided to
anchor to the leeward of Mingan Island, which we did at 11.45 a. m., in
30 fathoms of water. About a halfanile to the southward of us a herd
of seals was seen hanled ont on a long, rocky point. An unsuccessfnl
attewpt was made to shoot some of the seals during the afternoon.

While the party was on shore hunting seals, toll-bait was thrown for
mackerel, but without successful result. An attempt was made to
cateh squid during the night watches, as on previous nights, but none
were taken.

We lay at Mingan Island during the night, and before daylight on the
morning of the 16th a party went on shore hunting seals, but failed to
accomplish anything. Another attempt was made to ¢raise” mackerel
in the early morning with the same result as on the previous day.

At 8.40 a.m. we got under way and beat over to the Parroquets.
‘When to the westward of Mingan Island Measrs. Palmer and Baxter,
with one seaman, left the vessel in a dory and landed on the island to
hunt for birds. Later we anchored in 34 fathoms northwest from Bast-
ern Dry Reef, about one-fourth of a mile distant. Seals were seen in
abundaunce swimming around the reef, but owing to the tide being tlood,
and therefore deemed unfavorable by the Indians, an attempt to shoot
geals was deferred until the middle of the afternoon. The animals,
however, were so excessively shy that all efforts to secure one failed.
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The weather was threatening the latter part of the afternoon, with a
low barometer. We therefore got under way at G.40 p. m. to run for
Mingan Harbor, and less than a half hour later picked up the dory with
Palmer and Baxter. There was @ brisk breeze when we started, but
when we were about a mile distant from the entrance to Mingan Harbor
the wind suddenly fell away to a calm, so that we were compelled to
anchor and lay there for the night.

On the following day the weather was threatening and rainy. We
got under way at 6 a. m., and ran into Mingan Harbor, where we were
detained by unfavorable weather until the 20th.

Collecting parties weut out every day, and repeated attempts were
also made to obtain enough bait to enable us to set our trawl-lines for
halibut. There were, however, practically no squid at Mingan, and
capelin, which liad been abundant before our arrival, were oxceedingly
scarce and diffienlt to catch. The surf on the beach, resulting from
fresh winds, made it specially diflicult to catch capelin, which otherwise
might have been taken in small quantities. Byhard work we succeeded
in getting enough to bait 1,000 halibut hooks on the afternoon of the
18th, on which occasion the gear was put in order to set as soon a8 the
weather permitted us to leave the harbor.

~ We got under way at 4.25 a. m., on the 20th, with a gentle breeze from
the west-northwest, and started for the halibut grounds outside of the
group of islands. The wind increased very rapidly, however, and by
the time we reached the fishing-grounds it blew fresh, with a choppy
and rough sea; the swift current caused the water to break and tumble
in heavy rips that were Gangerous for small boats to go into. When
we stood out of the passage-way between Birch and Mingan Islands,
finding it too rough to attempt trawl-line fishing, we hove-to for awhile
on the port tack waiting to sce if the wind and sea would moderate.
There were no indications, however, that there would be any decrease
in the wind, and since our bait was already in a poor condition and it
would be unfit for use on the following day, I concluded to abandon
the idea of setting the trawl-lines for halibut, more especially as there
was small probability of getting another supply of bait. It was there-
fore determined to run to Percé, where it had been decided to make
a brief stop. Accordingly we stood across for Anticosti Island. We
had rather a hard beat against a strong wind and choppy sea, but at
3.18 p. m. we passed the western point of Anticosti and steered for Cape
Rosier. _

A little before 7 a. m. on the 21st we hove-to and tried for mackerel
in a depth of 50 fathoms, Cape Gaspé bearing north and Bonaventura
Island west-northwest. Cod hand-lines baited with capelin were put
out; no fish were caught. After lying-to for an hour we kept off for
Bonaventura Island. We arrived oft the southeast end of the island at
9.15 a. m., and lay to with head-sails to windward, while Messrs. Palmer
and Lucus, with two secamen, left the vessel in a dory to investigate
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the bird rookeries on the clitfs at Bonaventura, The party returned on
board a little before noon, and soon after we filled away and stood into
Percé Iarbor, where we anchored at 1 p. ., to the eastward of Percé
Rock.

We lay at Percé until the next noon. In the meantime collections
were made of birds, etc., and considerable information was obtained
concerning the local fisheries and the occurrence of mackerel.

Leaving Pereé Iarbor about noon on the 22d, we steered straight for
East Point, Prince Edward Island, where we arrived early in the after-
noon of the following day. Off East Point we saw a fleet of upwards
of thirty sail of American mackerel schooners. The first of these we
met was the schooner Matthew M. Murray, of Gloucester, Mass. She
was about 7 or 8 miles northwesterly from the point. Aswe approached
she stecred to intercept us, seeing which we hove-to with jibs to wind-
ward. We spoke with the captain, who was anxious to learn the news
concerning mackerel along the ¢ north shore” and in the other regions
wo had visited. At the time we spoke to the Murray another schooner
was noticed standing down the island, inshore of us, with all light sails
set, and evidently trying to intercept us. We therefore kept off to
meet tho schooner, and as soonas we did so she began shortening sail
and soon after hove-to. As we approached a dory was seen pulling to
meet us. We therefore hove-to, at 12,44 p. m., for the boat to come ’
alongside. She contained Capt. Loring Nauss and two of the crew of
the schooner Moro Castle, of Gloucester. Ile had recognized the
Grampus, and was very anxious to learn what information we had
obtained about mackerel on our cruise. Captain Nauss remained on
board nearly half an hour, and from him I learned much concerning the
mackerel fishery by American vessels in the Gulf and of the catch by
boats belonging at Prince Edward Island. As soon as he left we kept
off to run past Bast Point. Several of the mackerel flect intercepted
and spoke with us to learn what news we had to tell them. Among
these were the following schooners: A. M. Burnkam, Governor Butler,
Nellie E. Davis, Maud M. Story, Howard Holbrook, of Gloucester, and
Lucy Jenkins, of Wellfleet.  All of these were furnished with such
information as we had to impart.

Wo passed Henry Island, oft Port Hood, at 6 p. m., after which the
wind gradually grew light until it was almost a calm. Shortly after
9 p. m. we anchored off Cape Jack Light at the northern entrance of
the Strait of Canso, the tide having turned to the northward and there
not being wind enough to make any way against it.

We lay at anchor until 4.25 on the following morning (24th), whon
we got under way with a light breezo and beat through the Strait,
anchoring at Port Hawksbury (at 7 a, m.) where we stopped to got our
mail, fill water, and purchase some necessary supplies.

Here I saw an account in a Boston newspaper of the death of the late
U. S. Commissioner of Fish and Tisheries, Prof. Spencer F. Baird.
The flag was set at half-mast.
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During the forenoon I met Commander Wakeham, of the La Cana-
dienne, and Licutenant Gordon, R. N., commanding the Canadian steam
craiser Acadia, and a little later both gentlemen came on board to visit
the Grampus.

At 4 p. . the yacht Ruth, of New York, homeward bound from a
cruise in the Gulf of St. Lawrence, anchored near us. Soon after we
got under way and beat to the sonthward through the Strait, the tide
at this time being favorable. Toward sunsot the wind decreased and
the sky had a threatening appearaunce, which indicated astorm. There-
fore, as the wind was ahead, we anchored at 7.15 p. m. under Eddy
Point near the light-house, and laid there for the night. The schooner
Dioncer, of Gloucester, which was also homeward bound, anchored near
us and two of her crew camg ou board.

On the morning of the 25th the wind was fresh from cast-southeast
with thick rain aud indications of a heavy gale* At 5.15 a. m. got
under way and ran to Port Hawlksbary, where wo anchored at 7 a. w.

In the barbor lay several American mackerel sciners which had come
there for shelter. During the forenoon Captain Whitman, of the
schooner Gracie C. Young, of Rockland, Me., came on board to learn
the news about mackerel in northern waters.

The weather remained unfavorable until the 27th, when we got
under way at 6.45 a. m. and ran across to Canso Harbor, where we
anchored 269.302. m. In the harbor was a fieet of forty or fifty fishing
vessels, among them many American mackerel schooners bound home.
"The sea resulting from the recent gale was excessively heavy along the
coast and broke with tremendous force on the ledges outside of Canso
Harbor. Tbhis kept the fleet from leaving, though the wind was fresh
from west-northwest. In the afternoon the wind veered to the north-
west, still blowing a fresh breeze.  We got under way at 12,45 p. m,, and
ran out of the harbor, passing Roaring Bull Ledge at 1.40 p. m.  Out-
side, the sea was bigh and steep, causing the vessel to piteh somewhat
Lieavily as she headed directly into it.  Several of the fishing schooners
left about the same time, and the yacht Ruth started a little later. DBe-
fore we reached the vicinity of White Head we ran out of tho north-
west wind and into a light unsteady breeze from southwest to west-
southwest.

The passage home was uneventful. We arrived at Wood’s 11ol] at
7.14 p. m. on September 1, and anchored off the Fish Commission whart
for the night. On the following day the vessel was moored alongside
the wharf and the collections were taken on shore and packed for ship-
ment. I telegraphed Mate D, B. Collins, who was at Gloucester, to
join the vesscl, which he did that evening.

On Septembex 3 I went to Gloucester, where 1 remamed until the 7th.

* I)mln(' tbo (l.l.y a heavy hurricano occnrrud ()ﬂ thu 9outlu'x‘n coast of Nova Scoblu,
- but, w lulo 1t blew strong in the Strait of Canso, the wind did notereach hurricane
Yolocity.
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While there I met many owners of fishing vessels, who were desirous
of learning the facts concerning the fishery investigations made by the
Grampus, and were also aunxious to obtain my opinion as to whether
mackerel were most likely to be abundant in the Gulf of St. Lawrence
or oftf the New England coast.*

On September 9 Pilot Baxter, who had been engaged only to make
the trip with us, was discharged and left the vessel. The Grampus lay
at Wood’s Holl until September 14, when we left for Gloucester to clean
and paint the vessel and make some uecessary repairs.  We got under
way at 4.22 p. m., with a light northwesterly breeze; when off Bast
Cliop the wind was very light with the ebb-tide just beginning to run
from the eastward; we went into Vineyard Iaven and anchored for the
night. Got uuder way at 5 a. m. on the 15th, with a light northwest by
north breeze, but on account of the continuous light baffling winds, we
did not reach Gloucester until the next day, where we anchored at 8.18
a. m.

4. COURTESIES RECEIVED.

It is proper that due acknowledgment should be made for numerons
courtesies received from both ofticial and private sources, which ma-
teriatly aided the successful issue of the expedition and evidenced the
kindly interest of those concerned in the success of the investigation.

Foremost amongst these should be mentioned the action of the Do-
minion Government. By order of Iis Exeellency, the Governor-General
of the Dominion, a circular letter was sent to customs and fishery ofli-
cials at Dominion ports which the Grampus might visit, and a copy of
the document was transinitted to the Commissioner.

The courtesy thus extended by the Dominion Government was im-
portant, since it dispensed with the necessity of reporting at custom-
houses on entering and leaving port, and also relieved the vessel from
the payment of customary harbor-dues. Following is the letter:

Ottawa, June 22, 1887,
To Collectors and Officers of Customs
and Fishevy Officers of the Dominion :

GENTLEMEN: You are hereby advised that Capt. J. W. Collins, of
the United States Fishery Commission schoouer Grampus, is about pro-
ceeding to Labrador on a scientific mission for his Government, and by
order of fis Excellency, the Governor-General in council, the vessel
named is to be relieved from the observance of any of the usual cus-
toms requirements in the direction of reporting inwards or clearing
outwards or the payment of any fees ordinarily collected from foreign
vessels when calling at Canadian ports.

* For further details concerning this, sco notes on food of mackerel, pages [29] [30].
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1t is the desire of the ministers of customs and marine and fisheries
that you shall individually extend to Captain Collins all the informa-
tion and assistance in yonr power and in every way facilitate the
accomplishment of the mission in your locality.
‘We have the honor to be, gentlemen,
J. JOIINSON,
Commissioner of Customs.
JonN TILTON,
Deputy Minister of Fisheries.

Special acknowledgements are duc Rev., M. Harvey, of St. John’s,
Newfloundland, for courtesies and assistance extended to the officers and
natnralists on the Grampus. His kindly aid and intelligent interest in
the attempt to secure a collection of the remains of the great auk con-
tributed materially to the successful issue of that important undertak-
ing.

The American consul at St. John’s, Mr. Thomas N Molloy, gave
information concerning the Funk Islands and the condition of the fish-
eries about Newfoundland. ‘

At St. John’s it was necessary for us to refill our water- tanks, and
to do this the vessel had to be taken alongside of a wharf. The water
is supplied by the city and is charged for at a stated price. The city
autborities, however, very generously remitted the customary charge,
and allowed us to take all the water we nocded free of cost. Messrs.
Job Brothers & Co. kindly permitted us to haul into their wharf to fill
the water-tanks, and also sent their steam-launeh to tow the Grampus
to the dock.

A Mr. Emerson, who has some ponds filled with trout in the suburbs
of St. John’s, permitted our naturalists to take as many specimens as
they desiregl to obtain, .

1 am indebted to Capt. J. W, Pitts, of the schooner Terror, of Shel-
bourne, N. S., whom we met at Black Bay on August 5th, for informa-
tion concerning the fish and fisheries along that part of the coast which
he had visited, and also for the following -letter of introduction to tho
collector of customs at Esquimaux Point, tlmt he gave me, but which
circumstances prevented me from using:

Pinivare, August 6, 1887.

DEAR Sir: My friend, Capt. J. W, Coilins, intends visiting Esqui-
maux Point and Mingan in aid of scientific discovery. You will please
give him all the information you can. Also give the Captain an intro-
duction to the agent at Mingan,

By doing so you will counfer a favor on,

Yours, ctc.,
Joun W. PirTs.
D. B. McGrx, Isq.,

Collector of Customs, Esquimanx Point.
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M. Turbid, the light-keeper at the Bird Rocks, assisted us very ma-
terially in obtaining collections of birds. He also gave us a full series
of eggs of all the species that breed there.

Acknowledgements are due Commander William Wakeham, com-
manding the Canadian cruiser La Canadienne, for presenting me with
sheet charts of the region about Mingan, a matter of much import-
ance, since our charts were on a scale too small to show the local dan-
gers, and navigating with them as my only guide was extremely hazard-
ous. Ile also assisted usin other ways,and tohis interest and courteous
treatment much of the success we had at Mingan is due.

Messrs. II. W, Embree & Sons, boat-builders at Port Hawksbury, C.
B., kindly gave me the lines and detailed plans of a ¢ Canso boat” built
by them in 1883, and exhibited at the International Fisheries Iixhibi.
tion at London. This courtesy was specially appreciated, since the
plans were valuable for illustrating this type of fishing Loat, which has
been describeq in a worl on fishing vessels of the world, prepared by
the writer, that is now in manuscript form.

5. COLLECTIONS.

Reference is made to the reports published under the auspices of the
National Musewmn for a detailed account of the collections secured
other than the fishes and invertebrates. The results of the observa-
tious made, and wbhich have been embodied in the reports referred to,
must prove valuable contributions to the knowledge of the subjects
discussed. The fishes obtained on the cruise have been identified by
Dr. Tarleton H. Bean, ichthyologist of the Commission.

The marine invertebrates—chicily forms upon which the mackerel
feeds—have not yet been identified. It is, therefore, not practicable
to speak definitely of the species collected. 1 believe it will be sufti-
cient, however, for the purposes of this report, to show in a®general way
the relative abundance, in the different localities visited, ot those forms
whicb coustitute the favorite food of the mackerel.
~ The collections of land birds, insects, botanical and geological speci-
mens, c¢te., were obtained incidentally, as opportunity offered, and in
several instances were of exceptional importance. Among those speci-
ally noteworthy were the rock ptarmigans (male and female), clsewhere
mentioned, and some rare and now species of ferns and mosses. A
complete collection, made at Funk Island, of insects, plants, geological
specimens, ete., can not but prove valuable additions to our knowledge
of this interesting spot. ’

But, considered from the stand-point of the fisheries, the collections
of various species of sea-birds that prey upon fish or serve as food or
bait for the fishermen were most valuable. The observations made
upon the present condition of the rookeries that were examined may,
however, fairly be considered even more important than the specimens
obtained, since they furnish information upon which may be based
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opinious as to the extermination, or otherwise, of certain species which
have special relations to the prosperity of the fisheries.

Aside from the interest that may be felt by the naturalist in prevent-
ing the extinction of races of sea-birds, zoologically important and in-
teresting, the matter of preserving their breeding-places from destruc-
tion is one of no small moment to the fisherman.

It is & well-known fact that for many years cod-fishermen upon the
great ocean banks depended to a considerable extent upon birds for a
bait supply. Among those thus utilized weore gulls, terns, and other
species that breed on the northern coasts.

It is not, perhaps, so well understood that fishermen often are bene-

“fited by that instinet that sea-birds possess in a high degree, and which

enables them to quickly detoct the presence of such fish as they prey
upon. The writer is familiar with the fact that fishermen are careful
observers of the movements of birds. The mackerel fisherman keenly
watehes the actions of the gannet; notes its success when diving; draws
conclusions from the gathering flock as to the abundance of fish, and is
governed accordingly. Many a good cateh of mackerel has been due
to information of the presence of large schools of that species thus im-
parted to the fisherman.

"The little “sea-goose” (Phalaropus) is also an object of interest to
the fisherman, who, though he may not have inquired why, has learned
that large flocks of this genus appearing on the fishing-ground may be
considered a “good sign” of the presence of mackerel. The ¢ sign” is
due to the fact that the phalarope, which feeds largely upon copepods
and other small forms of marine lifo that constitute the favorite food of
mackerel, is liable to be where thero is an abundance to eat, hence the
conneetion between the presence of Lirds and fish.

No fisher-lad is too young not to have learned the meaning of
unusual noisy activity among sea-gulls and terns. There is no surer
indication of the approach to the coast of the long-watched-for schools
of capelin, herring, or mackerel, the van-guards of which are thus
heralded by winged attendants.

Sea-birds are often a source of food supply to the fishermen. This
was formerly much more frequently the case than now, for the wanton
dostruction of both Lirds and eggs has materially reduced the produc-
tion of the most importaut rookeries.

No bird, perhaps no animal, held a more important relation iu this
respect to the early American fisheries than the great aunk. Iudis-
criminately slaughtered by thousands, it made an important addition
to the fishermaw’s larder, until at last it yieldod to the rapacious and
destructive agencies it was not fitted to withstand, aud a most inler-
esting species was totally wiped out of existence.

All that remains to-day in America of a once immensely abundant
gigantic sea fowl is its burial-ground, and a few specimons of its eggs
and mounted skins that naturalists obtained before its annibilation.

. Mis, 133—33
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But so suddenly, so unexpectedly, and so thoroughly was it obliter-
ated that in all the museums of the United States there was only ove
gkeleton—more properly a dried mummified specimen—of Alca impennis.
And with few exceptions the museums of Europe, as well as those of
this country, were without any osteological remains of the species. A
few bones dug from shell heaps, or accidentally found in ont-of-the-way
places were considered valuable prizes.

It will thus be seen that the procurement of o large collection of the
remains of the great auk was a matter of special importance, whether
considerced from the stand-point of seience or the more practical bearing
of the historical relation of the species to the fisheries. The details of
the magnitude of this collection, as well as many interesting facts relat-
ing to the obtainment of it, and the history of the great auk, are given
in the National Museum publications for 1887-8-and need not be re
peated here. .

‘It may, perhaps, suffice to say that the collection of remains of
the great auk exceceds in magnitude all others. Several skeletons
have already been mounted, and Mr. Lucas is authority for stating that
probably ten in all will be made. Leg and wing bones were obtained
of more than 700 birds.

Among the species of sea-birds collected which are most important,
so far as the fisheries are concerned, the following may be mentioned

here:

Gannpet (Sula bassana).
A large and full series, consisting of eggs, embryos, nestlings, and adults.
Arctic Tern (Sterna paradisea).
A series similar to the above, with the addition of uests of various forms.
Kittiwake Gull ( Lissa tridactyle).
A full sorics, including nests.
Horring Gull (Larus argentatus smithgonianus).
Nestlings and adalts.
Bonaparte’s Gull (Larus philadelphice).
Young and adults.
Razor-billed Auk (Alca torda).
A full series; egys, embryos, young, and adults.
Murre ( Uria troile aud lomriaj.
A full series; cggs, ombryos, young, and adults.
Puflin (Fratercula arclica).
A full sevies assabove.
Red Phalaropo (Phalaropus fulicarius).
Adults.
Common Hagdon or Great Shearwator (Pufinug major).
Adults.
Black Guillemot (Cepphus grylle).
Young in first plawage and adults.

1 Besides the above, several other varieties were obtained, and in all
cases, including the species above mentioned, enough specimens wero
gecured to have a series of skins and skeletons made of all adult birds.
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THE GREAT AUK (Alca impennis).

From mounted specimen in the Smithsonian Institution.
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The following is a list of the fishes collected, as identified by Dr. T.
H. Bean, who says: ¢ Among the trout I find some interesting speci-
mens, particularly the brook trout with hyoid teeth. The fontinalis
usually has no hyoids, but some of these specimens have them well
developed :?

Sizelt (Osmerus mordaxr).

Cunner (Ctenolabrux adspersus).
Flounder ( Pleuroncctes americanus).
18-Spined Sculpin (Cotlus 13-spinosus).
Brook trout, (Salvelinug fontinalis).
Atlantic Salmon (Salmo salar).
Butterfish (Murenoides guunellus).
Stickleback (Gasterosicus acnleatus).
Cod (Gadus ogac).

Daddy Sculpin ( Cottus granlandicus).

6. NOTLS UPON VARIOUS SPECIES OF FISII, ETC.

(/) Mackerel —As has been stated, the principal object of the cruise
of the Grampus was to investigate the mattor of the occurrence of mack-
- erel in certain places little frequented by those who fish for that species,
It was also deemed important to determine, it possible, the presence or
absgence in the regions visited of those forms upou which the mackerel
feeds. :

The plan adopted to obtain information concerning the presence of
mackerel was to make trials with toll-bait, and to inquire of every one
liable to possess any definite knowledge of its occurrence in localities
they were familiar with. The presence of minute crustacea (ealled *red.
seed” or ‘‘cayenne” by fishermen), or other small forms of surface-swim-
ming marine animals upon which the mackerel feeds, was determined by
towing small surface nets. Tho temperature of water and air was sys-
tematically taken at short intervals, which supplies the data for deter-
mining whether the conditions in certain localities are suitable for this
8pecies.

The first objective point was the Bird Rocks, which lie off the cast
cud of the Magdalen Islands, in the Gulf of' St. Lawrence. In former
Years, when hook and line fishing for mackerel was in vogue, large
satches were frequently made in the near vicinity of the Bird Rocks.
But this lo sality has Leen seldom visited by mackerelmen in recent
years, Reports have also been circulated of the recent oceurrenco of
schools of mackerel Letween the Bird Rocks and St. Paul’s Island. 1t
was, therefore, important that these localities should be visited and an
effort made to determine the presence or absence of the species in that
Vicinity,

On the afternoon of July 9 toll-bait was thrown for several hours
(long trials being made with it at intervals from noon to about 7 p. m.)
a little more than a mile to the westward of the largest Bird Rock, but
Bo mackerel were seen or taken,
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M. Turbid, the keeper of the light, said he had seen no indication of
the preseuce of mackerel about the rocks during the summer. Large
mackerel were abundant in 1885, but since that date have generally
been scarce, and most of the time either rare or entively absent.

On July 10 a trial was made with toll-bait 15 miles east by north
from Entry Island. No mackerel were secn or taken.

July 13 another trial was made south-southeast 4 miles distant from
Evtry Island without result.

As mentioned elsewhere, the conditions of the weather were unfavor-
able for making a comprehensive investigation between the Bird Rocks
aund St. Paul’s Island, without delaying the trip to Newfoundland longer
than was thought desirable. However, a lookout was kept for indica-
tions of mackerel, but nothing was seen which gave reason to think
that any fish of that species werc in the region mentioned. If mack-
erel had been there in any abundance, it is probable that schools of
them would have been scen at night, when the presence of tish can
generally be easily detected by the phosphoresence they cause in the
water.

While at the Magdalens 1 learned that the gill-net fishermen had
found mackerel exceptionally scarce during the early part of tho season,
and very few were obtained. ’

There have been for many years traditions among the fishermen of
the occasional abundance of mackerel in White Bay and adjacent waters
on tho northeastern coast of Newfoundland. 1t was, therefore, decmed
important to obtain as complete information as could be secured con-
cerning the occurrence of mackerel in that region. The statements given
below are based upon the recollections of various people who were inter-
viewed, and who have been associated with the fisheries of that region
for many years. The result of the inquirics madoe can be brietly sum.
marized as follows:

About 1870 to 1875, and occasionally in previous years, mackerel were
found at times in considerable abundance at W hite Bay and at Canada
Bay. Oncor two fishermen remembered that individuals had been
taken as far cast as Fogo Island, but their recollection was not clear
enough to make any definite statements. A marked characteristic of
the mackerel taken in this rogion is that they are invariably poor in
flesh and inferior as food. Oue fisherman suid they are ¢ dry as sticks.”

Mackerol had seldom been scen about White Day and vicinity for
twelve years, though occeasionally a specimen lhas been taken in the
Lerring-nets.

On July 26 Capt. George Manucl, of the mail steamer Plover, who
had just arrived from his trip along the Labrador coast and the ¢ French
shore” of Newfoundiand, stated that he had not heard of the occur-
renco of mackerel on the coast of Noewfoundland at any time during the
suminer.

The captain of a schooner which had recently arrived at Toulinguet
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from White Bay, reported no mackerel having been seen in the latter
locality or the adjacent coast waters.

The captain of the schooner Phanir, which had just left White Bay,
also reported that no mackerel had been scen in White Bay or vieinity
during the summer. We hove-to off Bay Verte and tried for mackerel
with toll-bait for about an hour, but without result.

W did not learn of the recent occurrence of mackerel at Canada Bay.
The inhabitants secmed to have no definite recollection of mackerel
having been there.

On August 4, when near Cape Norman, in the Strait of Belle Isle,
wo were boarded by two of the crew of the schooner Edward Rich, of
Catalina, Newfoundland, and they snid that their vessel had Leen in
that vicinity since June 25 and had taken no mackerel, nor had they
heard of any being taken, neither had they seen anything that would
indicate the presence of mackerel in the Strait. One of them said that
he had fished in the Strait for several successive summers, but had
never known of mackerel being abundant thore. Two or threo years
provious, he remembered that a fow mackerel had been taken about
‘Capo Norman in herring gill-nets, but they were not plentiful.

Capt. J. W. Pitts, of the schooner Terror, of Shelbourne, N. S., whom
I met at Black Bay on August 5, said that he bhad crnised along the
Labrador coast from the Mingan Islands to Fox Bay, beginning his
cruise at the former place on May 18. He had not learned of the
presence of mackerel this year in any of the localities he visited, and
o had the impression that mackerel had not been abundant anywhere
along that coast in many ycars.

1n previous years he had caught mackerel with hook and line about
the middle of Angust, in the vicinity of Esquimaux Point, at Mingan.
In 1886 a few mackerel were caught at Natasquan, but he had heard of
none being taken in the Strait of Belle Isle. In 1885 large but poor
mackerel were fairly abundant in tho strait, and Captain Pitts pur-
chased a quantity at Red Bay of the local fishermen who caught the
fish in 2-inch-mesh herring gill-nets. Only a comparatively small
amount of mackeibl were taken by the fishermen at Red Bay, and fow
or none at other points in tho strait.

The fishermen ol Black Bay, Strait of Belle Isle, agreed in saying
that mackerel were abundant in the summer of 1885, from about the
middle to the last of August. One skipper of a seining gang told me
that he could have hauled a vessel load in one drag-scine at the head
of the bay. But there was no market for them, and the fow barrels
which were taken from time to time could not Dbe sold, or the price re-
ceived was too low to pay for the work of curing the fish, not to speak
of *he labor of catching them.

Eare, as on the ¢ French shore” of Newfoundland, there was a remark-
able zonsensus of statement to the effect that the mackerel taken are gen-
er My of large size, but always poor in ilesh and of little value as food.
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Mr. W. A, Stearns makes the following record of the appearance of
mackerel on the Labrador coast:

« Seldowm taken at all on the Labrador coast, except as isolated in-
dividuals or by twos or threes. One person at Triangle Harbor took
eight while we were there, but said that he had not taken as many
before in as many years.” *

When at Perce, on Angust 21, Tlearned that there had been no body
of mackerel in that vicinity during the summer. Occasionally a sin-
gle individual had been taken in the herring gill-nets, but none were
seen schooling, and the scattering specimens eaunght only emphasized
the absence of the species from this region, which was formerly an
excellent fishing-ground.

Off Bast Point, Prince Edward Island, we were intercepted by the
schooner Moro Castle, of Gloucester, Ma% , the captain of which was
anxious to learn what news we had of muckerel on the “north shore.”
I learned from him that his vessel had taken 140 barrels of mackerel,
chiefly on Bank Bradley, soon after his arrival in the Gulf of St. La\v-
rence, but for four weeks he had not canght a fish. Some of the small
boats were doing fairly well at hook and line mackerel fishing close
inshore, on the north side of Prince Edward Island, and at Cheticamp,
Cape Breton. Canadian vessels had, however, been no more fortunate
than American schoouers. None of the seiners had met with any sue-
cess for several weeks. Altogether the season had been a very unprofit-
able one for mackerel fishermen.

The negative results obtained in our investigation relating to the
mackerel along the east coast of Newfoundland and the shore of Lab-
rador, proved beyond question that there were no mackerel in those
regionus in the summer of 1887, up to the time that we visited the coast.
There is also reason to think that mackerel occur there less frequently
and in less abundance than is generally believed. In view of the fact
that all evidence goes to prove that the species is remarkably poor in
porthern waters, it would seem to be a non-profitable undertaking to
pursue them thither even were there a greater probability of finding
fish plentiful. The cause of their poor condition is probably duo to
the fact that the temperature of the water is lower than it is on the
grounds where mackerel fatten rapidly, and it is possible that they find
in those regions comparatively little food which is suited to them.

There is a popular belief that when mackerel are scarce off the shores
of the United States and in the Gulf of St. Lawrence they must be
abundant elsewhere: This belief may be well founded in tho abstract,
but there is no evidence to prove that the scarcity of fish in the Gulf
of St. Lawrence is any indication that they may be found farther north.
As a matter of fact, mackerel were esceptionally scarce on the gulf
fishing-grounds during the summer of 1887. Commander William

*Proc. U. 8. N.Lmond.lMusoum Vol. vi, 1883, p. 124.  “ Notes on the Natural History
of Labrador.” .
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Walkeham, inspector of fisheries for the Province of Quebee, states that
“mackerel were searce all over this division, althongh a few of very
fine quality were caught at Magdalen Islands; the bulk of the mack-
erel schools kept about Prince Edward Island and Cape Breton never
coming northward across the gulf.”

The inspector of fisheries for the Province of New Brunswick, Mr. W,
H, Venning, reports “that this fishery was a failure. I'rom 17,868 bar-
rels and 70,128 cans last year, the cateh has fallen to 3,607 barrels and
44,278 cans this year.” The inspector of fisheries for the Drovince of
Nova Scotia stated in his report that the catch of mackerel in that
province had been some 10,000 barrels less than the previous season.
The catch at Prince Edward Island was 3,872 barrels less than in 1886.

(9) Food of mackerel.—The presence of mackerel in any particular-
locality is doubtless due to a considerable extent to the abundance of food
which is specially attractive to them. As is well known, the mackerel
feeds with avidity upon small copepods, generally of a pinkish tint, and
for this reason frequently called ¢“red seed” or ¢“cayenne” by the fisher-
men., All observations made hitherto have led to the belief that this
form of life is the food which the mackerel is particularly fond of.

From the time the Grampus left Gloucester until sho returned at-
tempts were made to ascertain the presence or absence of crustacea, or
other small forms of life at the surface of the water, by towing a small
fine-meshed net specially designed for collecting minute animals. Else-
where the results of theso towings are tabulated and specifically set
forth ; here I intend only to consider in a general way the bearings
upon the fisheries of the results obtained. Practically without excep-
tion, nothing was taken in the towing nets which could serve as food
for mackerel from the time we entered the Gulf of St. Lawrence until
we passed through Canso on our way home. The gulf, the coast of
Newfoundland, and the waters along the shores of Labrador appeared
to be utterly barren of such minute forms of life as the mackerel feeds
upon, though it may be mentioned that a few specimens of crabs in
their larval stages were taken off the northeastern coast of Newfound-
land. DBut in the Gulf of Maine, and along the south coast of Nova
Scotia, small crustacea were found in considerable abundance, and fre-
quently in great numbers, On our return voyago we found them spe-
cially numerous in the Gulf of Maine. This led me to believe that
mackerel would be more abundant in the fall oft the New Ingland
coast than in the Gulf of St. Lawrenco, especially as Captain Nauss,
of the Moro Castle, had stated that he had seldom seen any food in the
stomachs of the mackerel taken in the last-mentioned locality during
- the early part of the scason.

Upon my arrival at Gloucester after completing the cruise, 1 was in-
terviewed by Wm. H. Jordan, of the firm of Rowe & Jordan, who
own several mackerel schooners, as to the probability of their vessel,
which was then in provincial waters, getting a good cateh of mackerel.



520 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [30]

In reply to his inquiries I ventured the opinion that fish would, in all
probability, be canght off our own coast in greater numbers than in
the Gulf of St. Lawrence. The correctness of this opinion may, per-
haps, best be shown by the following letter from the firm, which ex-
plaius itself:
GLOUCESTER, MAsSs., September 29, 1887.

SIR: You may remember about the first of the month we asked you
if you could give any information about the prospeet of finding mack-
erel in or about the Gulf of St. Lawrence and adjacent waters. You
said during your trip there in the schooner Qrampus, from which you
had just returned, you had observed very carefully all signs tending to
show the presence of mackerel in any considerable quantity, and had
not found any, and furthermore, you had kept a drag-net out all the
time you were sailing and had found absolutely no food for mackerel
until upon your return trip you had got nearly home, on Brown’s Bank
or this side of it, and there you found food in large quantities, which
you considered to be a reasonably sure prospect, if mackerel were
caught at all, they would be caught upon our own shores; which judg-
ment has proved accurate and very valoable. On the 7Tth of Septewn-
ber, a few days after our conversation with you, we received a dis-
pateh from Captain Cameron, of our schooner Gatherer, at Souris,
Princo Lidward Island, asking for instructions how to proceed, saying
the prospect looked to be fair there. Acting upon your opinion, we
directed our captain to come home immediately. He started seven
days later and caught 350 barrcls of mackerel 8 miles from ISastern
Point, in Massachusetts Bay, and they were sold for $18 per barrel;
the 130 barrels he had on board, canght in Bay St. Lawrence, were
sold for $13.50 per barrel, and he had been ten weeks catching them.

* * * * * * »
Truly yours,
Rowr & JORDAN.
Capt. J. W. COLLINS,
U. 8. Fish Commission, Washington, D. C.

(k) Cod.—As has been stated elsewhere, the obtainment of infor-
mation concerning the cod, and the fishery which is based upon it, in the
regions visited, was thought to be of secondary importance. However,
occasional trials for cod were made with hand-lines, and inquiry was
made concerning the cod-fishery at the places visited, At the end of’
this chapter, and in Table II, may be found a summation of the trials
with hand-lines and the results obtained, so far as cod are concerned.
Also, in “ Notes concerning the Newfoundiand cod-fishery,” the reader
will find details of vessels, apparatus, methods, ete. Here I propose to
discuss the condition of the fishery in a general way, giving in substance
the result of our investigations, so fir as they bear upon the status of
this industry in 1887, at the places visited by the Grampus.
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In former years there was an important cod-fishery about the Mag-
dalen Islands, which, in addition to a numerous fleet of boats that
sailed from various harbors, also drew thither a fleet of vessels of
greater or less proportions. Most- of these vessels were from British
provincial ports, some that sailed under the French flag came from
Miquelon, and not unfrequently American schooners formed a portion
of the fleet. Usually these vessels fished ¢ at a drift” on the shallow
rocky spots about the islands, and generally they were successful,

In recent years the fishery has materially declined inimportance. A
fleet of boats is still employed from the islands, but it appears that
fewer vessels now visit that region to fish for cod.

In the various trials we had with hand-lines about the Magdalens the
results obtained showed that cod were very scarce. M. Turbid said
they have not been abundant at the Bird Rocks in recent years. This
statement was verified by three of the crew of a cod-fishing schooner
whom I met on the smaller Bird Rock, which they had visited to shoot
birds for food. Their vessel lay in the offing ¢ drifting” for fish on a
shallow spot between the Bird Rocks and Byron Island.  They had tried
for fish on nearly all the grounds around the Magdalens, they said, and

- without excoption had found cod very scarce. Indeed, they were em-
phatic in declaring that unless they were more fortunate than they had
been their voyage would be a failure.

The shore cod-fishery on the coast of Newfoundland, from St. Johnw’s
around to tho Strait of Bella Isle, has been in an unsatisfactory condi-
tion for several years. In many of the bays, where an extensive and
remunerative cod-fishery was formerly maintained, the cod has been so
scarce in recent years that only meager results could be obtained, and
the coast fishermen have been reduced almost to starvation in some
localities.

Duaring the summer of 1887 the cod-fishery was in a very deplorable
condition on the northeast coast of Newfoundland. In the region from
Fogo Island to Canada Bay many of the fishermen bad obtained little
more than enough fish for their own tables.

On July 25 a fisherman at Seldom come-by Iarbor told me that he
had not canght, up to that date, more than one-half quintal of cod.
Similar statements were made by others. At Toulinguet 1 was in.
formed that a gang of four men operating a trap had taken only 3
quintals of cod. A few small fish were generally the result of a day’s
fishing for a man, the amount being scarcely enough for the consump-
tion of his own family. At Canada Bay the same story was told. The
fishermen weve disheartened. Day after day they went to the fishing
grounds with their boats and still no results. They had experienced a
year or two of spceial privation on account of the scarcity of cod, and
as fish is their only dependence they were next to hopeless, A I'rench
schooner that lay in one of the coves in Canada Bay, about 5 miles from
where we anchored, had been fishing all summer and getting next to
nothing. We made several trials with hand-lines, but caught no fish.
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What this exceptional scarcity of cod is due to no one scems able to
tell. Various causes are assigned, but they are gencrally without proper
foundation. The fishermen, at least those who have any knowledge of
fish culture, hope that some remedy may be found in the artificial
propagation of cod.

The scarcity of cod around the coast of Newfoundland in recent years
has led to a considerable change in the fishery. Instead of depending
almost entirely upon inshore fishing, the tendency in recent years has
been to engage more extensively in the offshorebank fishery, and this
has also lately come to supersede, to some extent, the Labrador coast
fishery. As a matter of fact, The condition of the Labrador cod-fishery
has been nearly as bad as that on the northeast coast of Newfoundland.

On July 26, when I met Captain Manuel at Toulinguet, he reported
that the cateh of cod on the Labrador coast, up to that time, had been
very meagre. The flecet had not got beyond Battle ITarbor on account of
ice, and there was much anxiety felt by all concerned in the fisheries
as to the outcome for the season. Many feared that the cod-fishery
would be almost a total failure. 1In the early part of August, when we
were at the Strait of Belle Isle, the prospect was little if any better.

It is possible that in future years the cod fishery of the Labrador
coast and eastern Newfoundland may regain something of its former
importance. But there is- reason to believe that, at least for many
years, it will not be of sufficient proportions to offer any inducement
for American fishermen to engage in it, if, indeed, thé cateh is sufficient
to maintain the coast population and prevent semi-starvation.

The cod-fishery at Mingan and adjacent localities had been fairly
prosperous, though the fishermen had met some difficulty in obtain-
ing a full supply of bait. The fishermen at Perce were disposed to
complain somewhat of a scarcity of cod, but from all that could be
learned I inferred that the scason’s catch had been pretty well up to
the average. The conclusion arrived at is sustained by the following,
extracted from the report on the fisheries of the provinee of Quebec,
by Commander Wakeham:

« Cod-fishing began late, it being the 10th of June before the fish
struck in. The yield was about the same as in 1886, with a difference
of 3,050 cwts. in favor of this scason. "The catch was large about the
end of June and beginning of July, and every one looked forward to
an unusually successful fishery, but during August and September bait
became uncertain, and in October and November the weather was 80
rough that it became impossible to carry on the fishery. When the
weather was fine and the boats could go out, fish were found abund-
ant everywhere. It was noticed this year that cod went higher up
Bay des Chaleurs, and in greater quantities than for many years past.
The same fact was noticed on the north shore; for many years, say
fifteen at least, no cod has been taken above Point des Monts; this
season fish were abundant right up to the Maniconagan. It is generally
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conceded that cod were never more abundant inshore than they were
this year. On the upper part of the south shore, from Cape Magdalen
to Cape Ohatte, cod-fishing was again spoiled by the appearance of
white porpoises, which came down the river during the summer months
and drove the cod from that part of the coast.

«“Tho cateh of cod on the Labrador coast was again small, only 22,717
cwts. having been taken below Natashquan. The fish keep in deep
water offshore, and were all canght with hook and line, nothing being
done with ¢twine,” which is an expression used to indicate the fishery
carried on with seines, traps, and gill-nets,

¢« On-the upper north shore, from Mingan to Point des Monts, the
summer fishery was fair, the large roowms at St. Johns, Magpie, and
Sheldrake making better returns than for some years past.”

(i) List of trials for cod.—July 6. A trial with hand-lines was made
off White Head, N. S. (White ITead bearing northeast aboub 5 miles
distant), and four small cod were taken on one line in an hour’s fishing,

July 9. Tried for cod southwest by west 4 west 1} miles from the
larger Bird Rock, but caught no fish.

July 10. Put out hand-lines 13 miles east by north from Entry Isl-
and. Caught eleven cod, one small halibut, and two flounders.

July 13, Tried with hand-lines south-southeast from Entry Island
about 4 miles distant. Cauglt five small codfish and one small halibut
in about an hour.

July 22 and 23. Tried with hand-lines on the shoal east-southeast
about one-half mile from Funk Island, Newfoundland, Caught nothing.

July 28. Southern end of Pigeon Island, Newfoundland, bearing
southwest. by west } west, about 5 wiles distant, put out hand-lines
and tried for nearly an hour and canght no fish. '

August 9. On northwestern part of Natashquan Bank (1at. 49° 52/
N., long. 60° 21’ W.j in 51 fathoms of water, tried with hand-lines for
cod. No fish were taken. -

August 10. Off Mingan Islands, the large island bearing north one-
half east, about 4 miles distant. Iut out hand-lines and caught one
cod.

" August 21, Capp Gasp¢ bearing north, Percé bearing west-northwaest.
Tried with hand-lines for cod in 50 [athoms of water. Nothing was
anght.

August 30. Seal Island ground (lat. 42° 58 N., long. 66° 06’ W.) in

60 fathoms of water. Tried with hand-lines and caught one cod and
one cusk.
- (j) Swordfisi.—There is rcason to believe that swordfish sometimes
find their way even as far north as castern Newfoundland. Mr. Andrew
Linfield, of Toulinguet, stated that swordfish have occasionally been
seen along that coast. The capture of a fish of this species is, however,
considered a remarkable occurrence.
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(k) Halibut.—I1t was my original intention to make a series of trials
for balibut in depths varying from 100 to 200 fathoms off the northeast
coast of Newfouundland, and especially to the castward of Belle Isle and
Cape Bauld, but the detention at Canada Bay, the probability of the
occurrence of fog, and the fact that numerous icebergs were drifting
about in the viemity deterred me from carrying out this part of the
plan.  As will be scen by reference to the narrative of the voyage, it
wonld have been impracticable to carry on any fishing for several days
after we reached the Strait of Belle Isle, where we were detained by a
gale.

The prevalence of unfavorable weather, the difficulties attending the
obtainment of a supply of bait, and the time occupied in an effort to
obtain specimens of the gray scal at Mingan, prevented the investiga-
" tion and trials for halibut which I contemplated making in the vicinity
of the Mingan Islands. It is to be regretted that the advance of the
season and the consequent uncertainty of the Wweather offered little
encouragement for a longer stay.

It is worthy of mention, however, that experiments made in keeping
halibut alive in the well were satisfactory, and there is reason to be-
lieve that no special difficulty would be experienced in bringing halibut
alive to Wood’s Holl from the Gulf of St. Lawrence unless they should
die from change of temperature. The two small halibut taken off the
Magdalen Islands on the 10th and 13th of July, each lived in the well
for several days. When they were taken out for cooking, about a week
after they were put in the well, they seemed as vigorous as when they
were put in and there were no indications of injury.

() Capelin.—So far as could be learned capelin occurred in their usual
abundance along the shore of Newfoundland and Labrador, where they
are extensively used for bait, and also for food, being dried or salted in
greater or less quantities by the fishermen for winter use. They are
also fed to hogs. The capelin season was practically over when we
reached the coast. While we were at Mingan, on August 18, an at-
tempt was made to collect capelin to bait our balibut trawls. The
spawning season was over and they were daily growing less abundant
along the shore. Occasionally a few would run in near the surf. Weo
obtained about 13 bushels, of which mention is made elsewhere. Atthe
time of our arrival at Mingau, on Aungust 11, capelin were moderately
abundant, sufficiently so for the fishermen to get all the bait they wanted.

(m) Lobsters.—The lobster fishery is an important industry in several
places which we visited. There are a number of canneries on the Mag-
dalen Islands, whero the packing of lobsters has been carried ou for
several years. There is, however, a complaint of the growing scarcity
of this highly-prized crustacean, and, judging from what I was told, the
fishery will soon decline unless some means aroe adopted to prevent
over-fishing. A gentleman at Grindstone Island, who is the manager
of a lobster cannery there, stated that lobsters had decreased in size
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and abundance very rapidly within the previous two years. He thought
this was true generally of the Magdalen Islands.

Another, who operated a cannery at Amblerst Harbor, said his pack
for 1887 would not exceed one-quarter of the amount which he put up
three years previously. e thought the outlook for the lobster fishery
very discouraging uuless something was done to check over-fishing.
He stated that the catch of lobsters was of the greatest consequence
to tho fishermen of the Magdalen Islands, for the reason that cod were
scarce, that the spring mackerel-fishery had been a failure, and that,
although spring herring were abuundaut, there had been little demand
for them.

Lobsters appeared to be plentiful on the east and northeast coasts of
Newfoundland. Numbers of fine ones were brought alongside the
Grampus at Seldom-come-by Harbor, which the fishcrmen were glad
to sell at a nominal prico. 1 learned that there was a caunery at Fogo
Harbor, but it had not suflicient capacity to utilize all the lobsters that
could be easily obtained tlrere. Canneries have been erected at other
points along the coast south of Fogo, but we did not learn of the ex-
istence of any west and north of that place.

Mr. John Holmes, light-keeper at Seldom come-by Harbor, said that
lobsters were abundant and of large size at that place, but that the
fishermen could find no market for them,since the cannery at Fogo re-
ceived its supply from the fishermen at that harbor.

So far as could be ascertained, the northern limit of distribution for
the lobster appears to be about the Strait of Belle Isle. I was told that
occasionally a lobster would be taken on the south side of the Strait, but
that one was seldom or never scen on the north side.

It is reported that lobsters are abundant on the west and southwest
coasts of Newfoundland. If the reports are true, it is very possible
that a profitable industry might be carried on by American vessels on
that part of the coast where they have a treaty right to fish in littoral
waters. The lobsters could be brought alive to the United States in
welled smacks, or they could be canned on board a vessel, which might
be fitted up temporarily as a floating cannery.

(n) Whales.—On July 16 eight humpback whales were seen; two of
them to the southwestof Cape Pine; two between Cape Pivne and Cape
Race, and four others to the northeast of the latter point.

Several whales were seen off Canada Tead on July 29.

A small finback came into the barbor near the vessel on several
occasions while wo lay in Canada Bay, usually making its appearance
Dear sunset.

North of Groais Island and Capo Rouge, on August 3, and between
that point and Cape Bauld, humpback and finback whales were secn in
abundance.

During the afternoon of August 10, whilo off Mingan, a number of
whales were seen ; their appearance being particularly noticeable on
account of their closeness inshoro.
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A pike whale (Balwnoptera?) was feeding near the vessel in Mingan
Harbor on August 14. An attempt was made to capture it; a bomb-
lance was fired at it, but going wide of its mark only frightened the
animal so that it soon left the harbor.

(o) Parpoises.—Porpoiseé appeared to be abundant oft northeastern
Newfoundland, but no effort has been mado by the local fishermen to
captuare them for commercial purposes. Among those noticed were the

- dolphin or common ‘‘sea porpoise” (Delphinus delphis), the porpoise
(Tursiops tursio), and puffing pig (Lhocane communis). We saw them
off along stretch of coast, and they appeared to be specially numer-
ous at Canada Bay and vicinity. They were very sby, however, and
‘it was impossible to approach them close enough to secure them by
harpooning or shooting. I think there would be vo difficulty in secur-
ing them if the proper means were adopted. Bat the fishermen said
that there is no demand either for porpoise-oil or skins, and therefore
there was no inducement for them to make an effort to cateh them.

We made numerous attempts to capture specimens, but without avail.
At 6.30 a. m, on July 22, about 15 miles southwest of Funk Island, a
school of porpoises came around the vessel. One was harpooned, but
the iron did not get a good hold, and pulled out before the vessel could
be brought to the wind.

On July 29 we saw a great number of porpoises outside of Canada
Head, but they avoided the vessel, and seemed to be intent chiefly on
chasing squid or capelin. Almost every day, while we lay at Canada
Bay, porpoises were seen in the bay and harbor. We went out in boats
and tried to barpoon or shoot them, but their extreme shyness pre-
vented us from getting near enough to make any captures, -

On August 3 porpoises were abundaunt north of Groais Island and
Cape Rouge, and were also seen between those points and Cape Bauld.

(p) Giant squid.—Mr. Andrew Linfield states that a giant squid was
captured in 1885 betweon Chance Island and Toulinguet by the fisher-
men at Herring Neck. The captors, not knowing that the animal had
any value except for bait or manure, destroyed it before any one better.

-informed knew it had been taken.

7. NOTES UPON TIE OCCURRENCE OF IAGDONS.

On July 16, when oft Cape St. Mary and Cape Pine, we fell in with
numerous large flocks of hagdons (Puffinus major and P. stricklandz)
setting upon the water. Tho sooty shearwater, or black hagdon, was
here in much greater relative abuudance than I have ever previously
geen it. In most cases it seemed fully as numerous as the great shear-
water (P. major), and occasionally even more abundant. It will prob-
ably not be incorrect to say that nearly 50 per cent. of the birds seen
during the day, from Cape Pine to Cape Race, were of the black variety.

The day was fine with light wind, varied by periods of calms, thus
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affording an excellent opportunity to note the flocks of hagdons and the
relative numbers of each species.

Tho birds appeared to be gorged with food, which was probably the
case, since they had doubtless been feeding to repletion on capelin that
were abundaut along the coast. With rare exceptions, the flocks sat
quictly upon the water, unless disturbed by the approach of the vessel.
But I noted that the birds were exceptionally shy. This was remark-
able, for the hagdon, especially P. major, is generally easy to approach,
and when hungry is quite indifferent to the presence of man or boat, at
least it will venture within a few feet of cither.  On this oceasion, find-
ing it difficult to get within gunshot with the vessel, the attempt was
made to approach the flocks in a boat, but this failed, as did the effort
to attract.the birds with cod-livers. It was, therefore, evident that the
“hags” wero sated with food, and the fact was demonstrated beyond
doubt that these species, which are among the most daring and venture-
some of all wild fowl when prompted by adesire for food, appreciate the
danger of the near approach of man and grow circumspect, if not timid,
in exact proportion as their stomachs become filled.

Hagdons were quite frequently seen from Cape Race to the Strait of
Belle Isle, but nowhere in such abundance as between Cape Race and
Cape Pine; indeed, they were generally scarce and sometimes rare. - In
all cases, however, the black hagdons seemed proportionately more
numerous than I bave ever seen them on the banks, and the inference
would Le that this species prefers to remain near the coast.

8. ICEBERGS.

On July 16 an iceberg was seen about 5 miles to the sonthward ot
Cape Pine, apparently aground. I estimated that it was about 50 feet
high above the water.

On July 20 a large berg was seen north of Bacealien Island. The
8ame evening two largo bergs were passed abouat 2 or 3 miles north of
Gull Island off Cape Bonavista. These bergs were estimated to be
about 50 to 60 feet high, and apparently were grounded. There were
evidences that one had recently rolied over, as there were marks of the
bottom upon its sides, and masses of broken ice drifting to leeward.
Several small bergs were seen the same day ofl’ Catalina Harbor.

On July 22 and 23 several small bergs were seen in the vicinity of
Fank Island, north of it, and ene or two between Funk Islands and
Fogo Island. The height of these was estimated to vary from 15 to 40
feat, '

Between July 26 and 29 scattering bergs were seen between TFogo
Island and Canada Bay. Ou the morning that we left Toulinguet,

uly 28, we passed two icebergs off West Shag Rock, and later passed
Another and larger berg north-northwest (mag.) from Tounlinguet light.

aw a moderate-sized berg cast-northeast from Cape St. Johw’s, 1%

Was close inshore and apparently aground.
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There was a small berg in Canada Bay when we entered, opposite
Otter Cove, and it remained there until we left, though its size had ap-
parently decreased in the mean time. It was probably 20 feet high.

Ou the afternoon of August 3 thiree icebergs were secn between Belle
Isle and Groais Island. Later on the same day a large berg was seen
northeast of the northern end of Groais Island. 1 estimated that it was
fully 500 feet long at the water’s edge and 100 feet high, Tt was ap-
parently smooth and level on top, and had no pinnacles around its edges.
Other scattering bergs were also scen north of Cape Rouge, and be-
tween that and Cape Bauld.

On August 4 we saw eight icobergs off Cape Norman in the Strait of
Belle Isle. These were generally of small size, varying from 15 to 40
feet in height. While beating through the strait we counted in all
twenty-two bergs from Belle Isle to Black Bay. None were seen to the
westward of that point.

9. NOTES REGARDING THE USE OF THE CLUILTOi’SA!L.

The question of improvement in the build and rig of fishing vessels is
one that has demanded the earnest attention of the Fish Commission
for several years. For this reason it was deemed important that a club
gaft-topsail should e made for the Grampus, and tried on her summer
cruise to the eastward, in order that an opportunity might be afforded
to study its effect upon the vessel, and from which conclusions could be
drawn as to its utility for sailing schooners engaged in the market
fishery. There was, of course, an additional reason (and one that de-
serves consideration) for having the sail, namely : The fact that the
Grampus was going on o cruise in regions where fogs are provalent and
where some of the harbors are not lighted and are unprovided with
other guides for approach. It is, therefore, of the greatest importance
for a vessel cruising there to be provided with large light sails in order
that she may make a port and thus complete her passage before she is
overtaken by fog or by durkness, since it is dangerous and sometimes
absolutely impracticable to enter many harbors at Newfoundland or
Labrador after night or during the prevalence of dense fogs.

The club-topsail was frequently used, and was found to be of great
servico, so far as increasing the speed of the vessel in light winds was
concerned, either when ranning [ree or close-hauled, and its use on
several occasions enabled us to malke a harbor when otherwise it would
have been impracticable. )

There was a little difliculty at first in handling the sail, because of
the lack of experience on the part of the crew, but when the men had
become more skilled in the manipulation of the sail this difficulty dis-
appeared.

"The conclusion reached is that a properly made club gaff-topsail would
be of great service to vessels engaged in the fresh-fish market fishery
in summer, when they are constantly making passages trom the tishing



PLAaTE VI

Grampus Operations.

Collins.

Report U. S. F. C. 1887.— (To race page [38].)

Fic. 1, Body plan,

Fig2.

PLANS OF SCHOONER MiTcHE, (See page [#])

Drawn by Josiah Manuel

Fic. 2. Haltbreadth plan,




[39] OPERATIONS OF SCHOONER GRAMPUS. 529

grounds to port in light winds and with perishable eargoes on.board.
It goes without saying that such a sail is not so casily managed as a
working gaff-topsail. But with the large crews carried by tishing ves-
sels there could be little trouble experienced in handling a club-topsail
as soon as the men became skilled in its management. It is also prob-
able that a spinnaker would be found very serviceable on market fish-
ing vessels in summer, since such a sail would unquestionably increase
the speed when ruuning free in light winds.

10. NOTES CONCERNING THE NEWFOUNDLAND COD-FISHERY, ETC.

The notes here presented, though they were gathered in a more or
less random manner, as circumstances permitted, may, perhaps, prove
interesting to the extent that they throw some light on the craft engaged
in the cod-fishery, and the methods in vogue at the places visited by
the Grampus. They are, to a large extent, supplementary to the obser-
vations concerning the cod, ete., in a preceding paragraph,

(q) Vessels and boats.

(1) Schooners.—Practically all the vessels employed in the cod-fishery
of Newfoundland are schooner-rigged. Many of the old-style *jacks”
and ¢ gallopers” or ¢ western boats” are still seen fishing near the land,
aud these sometimes go to the Labrador coast for a faro of cod. We
met one at Canada Bay of ouly about 15 tons, that was on her way to
Labrador. The bank fleet is composed of a different class of vessels,
somo of which have been purchased from the United States and Nova
Scotia, while others have been built in Newfoundland.

The jack and galloper differ chiefly in ‘gize. The jack varies from
5 to 15 tons; is schooner-rigged, carrying threo sails as a rule, and
occasionally having an additional flying stay-sail that sots from the
mast-heads, there being no top-mast. Itisaf ull-bowed, clumsy-looking
keel craft, with long rounded floor, short run, and heavy, square stern
without any overhang, the rudder being outside and operated by a tiller.
There is no billet-head or gammon-knee; the construction is rough and
the hull is often covered with coal-tar instead of paint.. The largest
jacks are usually decked, with a little trank-cabin aft, but the smaller
ones have a raised half-deck forward, under which is a diminutive
cuddy, dark and dingy,—a veritable «Dblack-hole,”—aft of which are
standing-rooms or “pits” where the fishermen stand to fish. The
middle space is usually decked or loosely covered, and this is the fish-
room, aft and forward of which the ¢ pits” are located.

The masts are often not supported except by the jib-stay. Even the
larger galloper seldom has more than a single shroud on & side to each
mast, and that is usually slack, the fishermen being prejudiced against
having the standing rigging taut. The masts generally rake a good
deal, particularly the mainmast, which, not being supported by u stay,

H., Mis, 133—3¢
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bends aft considerably at the head so that it often has a very marked
curve. The sails are baggy, often made of hemp duck, but cotton can-
vas is coming into more general use. A jack of 30 feet iu length will
be about 10 feet wide and 4 feet deep.

The following are the details of a so-called galloper, the Zephyr (built
~at Placentia Bay in 1878), which was seen by the writer lying alongside
a wharf at St. John’s (see plate V).

She is a carvel-built, decked, keel eraft, with a rather full bow above
water, but finer below; raking curved stem, a sharp floor, round
bilge, rather easy lines aft, no overhang to counter, and a raking
heart-shaped, square stern; the radder is hang outside and is worked
by a short tiller. She has a good sheer, is flush-decked, with bulwarks
and rail. Her general appearance, so far as the hull is coucerned, indi-
cates good sca-going qualitics, and a fair amount of speed. With the
addition of a more graceful rig, a projecting cut-water or head, and an
overhanging and well formed stern, she would compare not unfavorably
with many of the small vessels built in the United States a fow years
ago, and would doubtless surpass them in some Lighly requisite quali-
ties.*

She has a windlass just abaft the foremast, which is worked by a
crank. Under deck, forward, is the forecastle, a rudely constructed
apartwent, unpainted, with three bunks. The fire-place and chimney
are built in the most primitive manner of slabs of rock, so discolored now
by soot and smoke that it is diflicult to tell the character of the inaterial.
The chimney is surmounted on deck by a large wooden funnel, and on
each sido of this is & hatch (34 by 34 feet) which serves as an entrance
to the forecastle, the lee hatch being generally closed and the weather
one used when the vessel is at sea. The coamings of these are only 3
inches above deck, and in rough weather it is probable that the fore-
castle is anything but dry and comfortable. There are numerous
batches, which afford entrance to different parts of the hold, where are
stowed various kinds of fish, bait, cte. The main hatch (5 by 44 feet)
is situated between the masts. Immediately abaft the mainmast is a
double hatel, its total length being 5 feet 8 inches, and width 3 feet
10 inches. Aft of this and just forward of the trunk is a large hatch
extending almost the whole width of the deck, it being 10 feet long
athwartships, and 2 feet 9 inches fore and aft. Many of these boats
also have another small hateh on the port side of the mainmast, through
which entrance is gained to the bait-pen, where herring, ete., are kept,

*Phis littlo schooner cujoys a good reputation, not only for sail-carrying power and
safety in a sca-way, but also for speed, if we accept tho statoments of heor skipper,
who claims to have made somo rather quick runs in her along the coast when, of
course, the conditions were fuvorable. On one occasion he states he ran from St.
John's harbor to Cape Race—a distance of about 58 miles—in six aund one-balf hours,
and another time from St. JoLn's to Baccaliou—a distance of about 31 miles—in four
hours.
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either iced or salted. Thereis & small trunk-cabin aft, with two berths.
It is a small unpainted apartment, dingy, and not specially inviting.
Tho bunks are cased up and each bas an oblong hole for an entrance,
very much after the style of berths on Buglish fishing smacks. The
trunk is 5 feet 4 inchies forward of the tafirail ; it is 6 feet long, 6 feot
4 inches wide at forward end, 5 feet 9 inches wide at after end, and about
15 inches high. There are two wooden pumps just abaft the after-hateh,
between it and the long hatch forward of the trauk. Ordinary iron-
stocked anchors are used, these weighing 175 and 400 pounds respect-
ively, This vessel has ehain cables.

The Zephyr is schooner-rigged, with long, round mastheads, no top-
masts, and a single jib. There are two shrouds of hemp on avside to each
mast, but the masts are loosely stayed and curve aft. A boom and gaft
mainsail and foresail and a single jib ave carried. These sails are hemp,
generally oiled or barked, and are, usually, on all craft of this kind—
jacks and western boats—very baggy and uutidy looking, with hollow
leaches and peaks at varying angles. Thore are three reefs in the main-
sail and foresail and oue reef in the jib. Old style, rope-strapped,
wooden-bush blocks are used.

The following are additional details of construction : The frames are
mado of birch and spruce. The floor timbers mould about G to 7 inches.
Birch plank 2 inches thick are used on the outside and for the ceiling,
white pine for deck, spruce for spars. The vessel is fastened with bluck
iron and juniper treenails.

Her dimensions are: Tounage 293 tons; carrying capacity 400 quin-
tals of fish ;* length, overall, 51 teet 6 inches ; outside the knight-heads
to foremast, 9 feot; between masts, 13 feet 9 inches; mainmast to after part
of taffrail, 21 feet 6 inches ; beam, 15 feet; width of stern, 9 feet; depth
in hold, 6 feet 8 inches; bowsprit, outside of knight-heads (it extends
inboard nearly to foremast), 16 feet 8 inches; foremast, above deck, 40
foet (head about 6 feet), 14 inchos diameter at deck; mainmast above
deck, 42 feet 6 inches; same diameoter as foremast; foreboom, 18 feot 9
iuches; foregaff, 18 feet 5 inches; main boow, 34 feet 4 inches; main-
gaff, 19 feet 9 inches; tiller, 4 feet.

Vessels of this size and class are employed in the fisheries along the
wost coast of Newfoundland, and to a less extent olsewhere. Thoy
are manned by 5 to 7 men and boys.

The modern home-built fishing schooner of Newfoundland is gener-
ally designed in iwitation of the clipper vessels of New England. Tt
differs from the latter, however, in usually being wider and souewhat
deeper in proportion to length, in being built of inferior wood, with a
rough finish, aud in having sails not so well cut and tidy looking. The
8ize varies from 25 to 60 or 70 tons.

* Igive the tonnage, carrying capacity, and somns other data, particularly that re-
lating to the matorinls used in coustruction, on tho authority of the captaiu from
whom I obtained those statomonts. T'he othier dimensions aro from actual woasuro-
mouts mado by wyself.
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The schooner Mitchie, built at Exploits Bay, is a representative of
the most modern aud approved type of vessels employed from New-
foundland in the Bank and Labrador cod-fisheries.

The following details of the above-mentioned vessel have been fur-
nished by her builder, Mr. Josiah Manuel:

The outside planking and ceiling are birch and juniper, 24 inches thick
on bottom and 3 inches thick on top side. The deck planking is white
pine. The frames (or ¢ body timbers?”) are birch, spruce, and juniper,
sided 84 inches at®throat, 7inchesin bilge, tapering to 5 inches at head ;
moulded 8, 9, and 10 inches. The beawms side, from 8 to 10 inches, and
mould 84 inches in center and 6 inches at ends; keel 84 inches wide.

The principal -.part of the standing rigging—all the heaviest stays
and shrouds—is hemp ; the small stays are wire rope.

The sails are cotton duck, of American manufacture. The mainsail,
foresail, and forestay-sail are No.2 canvas, but the other sails are made
of lighter material.

The principal dimensions are as follows:

Length : ' ¥t. In.
OVverall ..o iiiceeteereecancieraaceniaceccsasscsrocncssranccannes 64 4
L0 1 ) .. 59 0
Boanl, OXtIeIMO cecee cunmen ii e iime e i tecta et tiecttecee anae 0 0
A4 70T V0 1 72] o ¢ Sy . 16 0
Depth of Bold ........... seevsestence teecceeeseesrertatnsese incnsannsnnan 8 0
Draught of water :
Lighty, 0ft e icen eemcee e et eaecaecanaas teeete et aee et ana——n——as 7 0
Light, forward ............ feemeseeecerceccetaceactamanaranenaana e 3 6
Loaded, 8ft. ..o in it it i creceeeieeee et ceecveeaan 11 0
Loaded, forward...... .. et e et casmac s seaassac e caceaaan nan 5 8
TODDBEO -« ceeeeeiiciae iieiteeeesreseceeiasoesvanccasanceerencaescnne acee 61 tons.

(2) Seine-boat.—The boats used at New(loundland for seining cod, her-
ring, and capelin are essentially of one class. There are variations,
due to local ideas or other causes, but so far as our observation extends
the following description of a St. John’s seine-boat will apply equaliy
well to craft used for a similar purpose at Fortune Bay, Conception
Bay, and along the coast from St. John’s to Cape Ray.

The St. John’s seine-boat has a round moderately sharp bow, a rak-
ing curved stem, round casy bilge, long convex floor, short run, and o
wide V-shaped square stern. It is a keel craft, and heavily built. It
has only @ moderate sheer. Inside, at the bow, there is a platform on
a level with the thwarts ; which is about 5 feet long foreand aft. Aft of
this, in the body of the boat, are three thwarts for the six rowers, who
sit ¢ double-banked,” two on each thwart. This part of the boat is
 ceiled. In the after part of the boat are two other thwarts, the after-
most one being 4 feet from the stern. Between these thwarts, on a
platform, is stowed the secine, and at the extreme stern is a smaller
platform for the steersman to stand on; this is about 3 inches higher
than tho other. Here also, in the bottomn of the boat, is sometimes
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placed a glass light, for the purpose of seeing schools of fish the boat
may be passing over. This is, however, as in this case, frequently
omitted, the water-glass being used instead whenever the surface water
may be agitated by the wind. The skipper often stands at the bow,
and his experiencoe enables him to detect the presence of fish by indi-
cations which would escape the notice of any but those trained to this
work. .

The thwarts are made of 13-inch thick spruce plank, and arc strongly
kneed. A stout piece of hardwood plank, about 10 inches wide, is
nailed to the inside of the stern, above which it rises a few inches. The
top end of this is secored or scooped out like a boom-cruteh, and this
serves for a scull-hole or for holding the steering oar.

The boat is propelled wholly by six roughly-made spruce oars, each
with a peg near its handle. These oars are 22 feet long. A similar
oar is used by the “Dboss of the gang” to steer witi, Boats of this
class are generally built in & rude manuer, very little care being ex-
pended in elaboration of finish. They are sometimes painted, but
are more commounly heavily coated with coal-tar. The sole objects
are to get a Loat that will be adapted to the work, will stand rough
usage and which can Lo built for the least possible expense. Wooden
tholes are used, two for cach oar, and these are usnally made of spruce
branches, which are tough and not easily worn out.

The following are the details of the material used in building a boat
of thig kind. The frames, twenty-seven in number, are of birch and
spruce 2 by 2 inches, or 2 by 1% inches; plank of pine, 1 inch thick;
gunwales of bireh, 3 to 5 inches wide, three-quarters of*an inch thick
black wrought-iron nails are nsed for fastening.

The dimensions are as follows:

TFt. In
Longth, ovor all veeeen ceeeneaeeean canaenaeneaaenn U UUOUPURE' ) BN
BOAIN 1t oo et e e e e e e eeee e e aan 77
Dapth, gnnwalo to top of garboard ceiling. .o.ooioaeetiiine iameersancenaeee 203
Width of storn 5 0
Dopth of storn 2 1
Distanco betwoen 2ftor PhWATEA. «ovmneereeevaeeacaces sreecnnasaannaeeeoees O3

A Doat of this size and elass is manned by seven men, cne (the skip-
per) to look for fish and six to row. When setting the scine only four
men row, two throw the seine, and thu skipper steers the boat.

A cod seino, of the kind nsed by such a crew, is 130 fathoms long,
76 feot deep in tho bunt, and 61 feet deep in the “bridles,” or at the
ends, The size of the mesh varies from 34 inches (stretch measure) in
the bunt to 4 inches on the arms and 5 inches near and at the ends.
Sometimes the cateh is taken in tho seine boat, which will carry enongh
green fish to make 15 quintals of dry cod.

(3) 8t. Johw's Trap-Boat—A peenliar stylo of boat is used at St.
John’s and vicinity for hauling the cod traps set along the coast, and
because of its special work is locally called a “trap boat.” One of
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these which was examined was a carvel-built keel eraft, entirely open,
with a medium sheer, sharp bow, slightly concave water-line forward,
a raking, curved stem, considerable rise to floor, a round side, rather
long Tun, and raking, heart-shaped, square stern, in which was a large
scull-hole. This boat had five thwarts, the after one being adjustable
and the forward one forming a part of the bow platform, or, in other
words, thie after end of the platform rests upon it There is a wide
soat across the stern, and one on each side extending from the after
thwart to the stern seat.  The boat is ceiled amidships up to within 10
inches of the thwarts on either side; and there is a platform forward
and another aft.

Boats of this type are generally propelled with large spruce oars;
sails are not much used.

The material nsed in constrnetion is the same as that employed in
building the seine hoat,

The following are the principal dimensions of the trap boat above
described:

Ft. In.
Tongth, over all.caos ioaieiaaaa e e e e e oo 27 9
BN e - o s o eeeee eememaceesecacccssasmanceeaceceme taaes aoaa ctesae tanes G 4
Depth, ceiling to top of gunwalo «o.ooiimane oo iiian e 25

(4) Newfoundland Pinkic DBoats.—Sharp-sterned, clinker-built, keel
boats—often called *whale-boats™—in form resembling those of the
New England coast, are used to a considerable extent in the fisheries
of Newfoundland. These boats are usually entirely open, with curved
stem, straight stern-post, sharp bow, concave water-lines, round bilge,
c¢lean run, and rudder hung outside. They are commeonly schooner-
rigged, carrying two gaff-sails, and often a jib. They are excellent sea
boats, sail well, and row casily.

The following notes on this type of Newfoundland fishing boat have
been obtained by the writer from a study of the small eraft on the
gouth and cast coasts of that island,

A favorite type of fishing boat in use at St. John’s, and also on other
parts of the Newfoundland coast, is of New England origin. There is
more or less variation in the shape of these, corresponding to the differ-
ences between the so-called ¢ ITampton boat” of Massachusetts and the
“pinkie boat?” of Maine. The latter, however, is most generally pre-
ferred, being considered the ablest in heavy winds and safest in a rough
sea. We wero told in all candor by a fisherman of St. Johu’s that these
boats had frequently beat to windward in an off-shore gale and entered
harbor when decked vessels of 30 to 70 tons could not make any
way against the wind. This might seem incredible were it not
‘vouched for by similar statements from fishermen in other localities.
Many if not most of these boats have been built in New England. They
are strongly constructed, of pine plank and juniper frame, and are cop-
per fastened ; consequently they wear well with good usage, and it is
not uncominon to find one twenty years old or more. One was pointed
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out to us that was about forty years old—*¢ built before the fire in ’46,”
the owner told us—though it had been partly rebailt. The model and
style of construction has, however, been imitated very closely by the
native fishermen, who, having found a boat excellently well adapted to
their wants, have had the good sense to adopt it. _

The following is a description of a Newfoundland-built: boat of this
kind which we saw at St. John’s, and which forms the subject of the
illustration : '

Itis a clinker-built keel craft, with a rising floor, round easy bilge,
8ide flaring slightly above water, sharp bow and stern, the former
Somewhat the fullest, and having convex lines above and moderately
concave lines at and below the load-water line. The stem and stern.
post both have a strong rake, the former being curved and the latter
8traight. It has a strong sheer and a rather low freeboard amidships.
On top of the gunwale, however, is firmly and permanently sccured a
water-tight wash-streak—Ilocally called ¢ wagh-board ?—that extends
from stem to stern, being 8 inches high in the middle and 5 to 6 inches
high at the ends, This, of course, adds materially to the freeboard,
and makes the boat correspondingly dry and safe in a sea-way. A
similar wash-board is used on the Block [sland boats, though it is ad-
Jjustable, and does not extend quite to the stem and stern,

The interior is divided as follows: At the bow is a sort of cnddy, 3
feet 10 inches long fore and aft. This is decked, and has a buik-head on
the after side, in which is a door. This cuddy is used for general
storage purposes; the foremast steps in the after part of it. Aft of the
cuddy is a standing-room, platformed at the bottom, 2 foet long fore
and aft, and extending from side to side of the boat. In this one man
Stands to fish. Immediately abatt the standing-room is the forward
fish-pen, locally called fish-room.” This is 4 feet 6 inches long fore
and aft, and is covered by boards loosely laid on top from one thwart
to the other. The space immediately around and just forward of the
mainmast holds the stone ballast, and over this is a platform a few
inches Lelow the level of the thwarts, [eaving an open space or stand-
ing room forward of the mast about 15 inches fore and aft, and, like all
the other divisions, extending from one side of the boat to the other.
In this one man stands to fish when 3 men are carried, which is often
the case on boats of this type. The after fish-room is sitnated aft of
the mainmast, and is 2 feet 6 inches long. The after cuddy, at the ex-
treme stern, is about 4 feet long. In this are stowed food and fishing
gear. In front of this, extending from side to side, is a scat, about 9
inches wide, for the stecrsman to sit on. Between the after fish-room
and the stern cuddy is a standing-room 2 feet 6 inches long, in which
the skipper stands to fish. This is platformed, and beneath it is the

ailing well, access to which is had through a small trap-door in the
Platform, Bach boat is provided with two or more adjustable stools
for the oarsmen to sit on whenever it is necessary torow. These stools
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are made by nailing together at right angles two pieces of board
about 7 or 8 inches wide and 12 to 18 inches long, these being stayed
or strengthened by narrow pieces fastened diagonally across the angle.
One end of this rude contrivance rests on a cleat nailed to the boat’s
gide, and the other on top of one of the thwarts, or the boards which
cover the ¢ fish-room.” These boats are ceiled to the thwarts.

Boats of this class are schooner-rigged, and generally carry a “lug-
footed ? gaff foresail and mainsail, and a small jib. A few boats, how-
ever, have sprit-sails. The spread of canvas is small, for several
reasons; first, the land is high and steep, and squalls are frequent when
the wind blows from the hills; second, the nearness of the fishing
grounds to the « stages ” renders it unnecessary to have large sails;
and, third, the fishermen are generally poor, and can not afford any ex-
pense that is not actually required.

The sails are nsually made of hemp canvas or cotton drilling, and
invariably have some prescrvative applied to them. They are most
commonly daubed over with cod-fish oil or the cheaper blubber, and
with this is often mixed coal tar; sometimes the sails are tauned. Tan-
ning makes the sails a reddish brown, but the oil and tar stains them a

" dirty black. There are two outriggers aft, to which the mainshect
trims, one of these projecting from each quarter a little abaft the rud-
der. The sails are commonly attached to the masts by wooden hoops—
sometimes by ropes—and may be hoisted or lowered, but they are gen.
erally furled oun the mast. Three or more long roughly-made sprace
oars, and one or two shorter ones, are carried for use in calm weather.
They have a peg in the butt of the handle—a characteristic feature of
Newfoundland oars. A five-pronged iron anchor of about 25 pounds’
weight is used. This is attached to a coir rope-cable, the end of tho
rope being made fast to a picce of chain 7 fathoms long, that in turn
is secured to the erown of the anchor, whilea few turns of line hold it
to tlie anchor ring. If canght in the rocky bottom the line breaks,
and the anchor may be pulled up by its erown. Coir rope is used for
painter, cable, etc., becanse it is cheaper than manilla or hemp, and also
more elastic than either.

The material used in construetion is generally as follows: American
pine, three-fourths inch thick, for outside planking and ceiling; oak or
juniper for frames, gunwales, ete.; spruce for thwarts, and copper for
fastening.

A Doat will cost from $S3 to $100 ready for use, but this is usnally -
exclusive of more or less work done by the fishermen, who ballast their
craft with stones, and generally make the oars, masts, etc., even if they
hire the hull built.

The following arc the dimmensions:

Ft. In
Length, 0Ver @ll ceceeeveaniie i it taeaarciens e e e 25 0
b O DI DI IPUPPRSPP SRS M 0
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Ft. Im.
Deopth, top of upper strake t0 ¢olling - ceeceesecaeeiieeeancieianceceacnns 3 5%
Top strake, dopth..ece.coo.. veeeceaaen e tmemee aeemeeemeneeaaeoveanannann 0 8
Outriggers for mainsheet, each ..o oooao. et e tetmeecmnaenan 2 6
Maiumast, total 1Iongth . onneioccin it ot it e et e e e e 21 0
JFOreMast . .ooeeseeeie cemmcesaeccecmcne i teeirae it tee caen e aaaaaamaan 23 0
Foro and main gaft, each.ceecenn coeecceeanccenne e teeeeeeeeeeaans 7 2
Bowsprit, ont8ide. ..o . veeeeeseeececrcssarnnnraancrraceeeeeiaesnanecaasiae 3 0
TR, LHTCO. e ee veanes commanranceeaaccasasecesssesassasnse cacens manasnnes 24 0
OO, EIVO . e ee e eeec ceenanceancc aacstsmnnn saemnsnas sobe cmne vane naeaannes 13 6
Area of canvasg (22-in¢h ANEK) eaaeecoeecieomaeaereraae cmcacnaeecaenns ....45 yards

These boats have two or three men in a crew. They are usually
painted ontside and in, white, with black top streaks being the most
favorite colors above water; the bottom is coated with metallic paint.
_ They can carry 12 quintals of fish, besides about 1 ton of ballast, fish-
ing gear, cte.

(5) Newfoundland fishing skiff.—A clumsy, clinker-built, keel boat,
locally known as a ¢ skiff,” broad and moderately deep, with square
stern aud rather full ronnding bow, is more exclusively used in tho
Newfoundland inshore fisheries than any other. These vary from about
15 to 30 feet in length and from 5 to 8 feet in width. The smaller ones
are generally propelled with oars, assisted by a single sprit-sail, but the
larger ones usnally have two small sprit-sails and a jib, and occasion-
ally a «jigger” sail at the stern. Tho seine boats used for shooting
cod and herring seines are a modifieation of the skiff, being somewhat
longer in proportion and very broad aft, though it should be said that
ordinary skifls are extensively employed for setting scines. Some of
the Loats intended espeeially for cod seining, and perbaps some of. those
which are uscad for catching herring, have a picce of glass fitted in the
bottom near the stern, just beneath the steerman’s feet, this glass en-
abling the skipper or seine-master to see the fish some distance be-
neath the surface of the water as the boat is rowed along by its cresv,
Others nse the ¢ fish-spyer,” a metal tube with glass bottom.

At St. John’s, and elsewhere in many of the adjacent harbors along
tho coast, one type of squarc-stern fishing “skifls” is in very general
use. There are certain differences in size, cte., but boats of this class
are generally very uniform in shape. They resemble in form the boats
used on the scaling ships, and are commouly called “sealing-punts,”
though they may never have been used for eatehing seals.  In the local-
ities where the fishermen seldom engage in the seal fisheries, as, for in-
stance, the harbors in Fortune Bay, a cralt of this class is simply called
a “punt” or a “gkifl.” Many of those nsed in the localitios last men-
tioned are larger than the St. John’s boats ot the same type, and fre-
quently have a somewhat different rig.  The most noticeable, and per-
haps the most common, difference in the rig is a small sprit-sail carried
at the extreme stern, the mast being stepped as far aft as possible, and
~ the sheet of the sail trimming to the end of an outrigger or to the
Weather quarter. This sail is called a “driver” or ¢ jigger,” and has
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probably been introduced by former residents of the Channel Islands—
Jerscy and Guernsey—wlio, coming here to fish, have brought with
them the ideas of rig they have formerly been most accustomed fo.

The following are the details of a St. John’s boat of this type (see
plate X), which may De taken as a fair representative of the class to
‘which she belongs: This is a carvel-built keel boat, open, with a mod-
erate sheer, sharp bow, raking curved stern, considerable rise to floor,
round easy bilge, side flaring slightly above water, a good run, no over-
hang to connters, and a heart shaped, raking, square stern, with rndder
bung outside. Sheis rather roughly built, of spruce chiefly, has 19 sets
of timbers, 14 by 14 inches, and is fastened with black wrought-iron
pails.  Like the so-called ¢ Yankee boat,” this also has a wash-strake,
above the gunwale, which is 6 inches high in the middle, Inside of the
upper edge of this arc fastened 3 large, clamsily made spruce rowlocks
(each 18 inches long, 4 inches deep, 13 inches thick in the middle, and
chamfered at ends), and into these are shipped square-cornered row-
locks, shaped something like the figure 4. This style of rowlock scems
to be preferred by the St. John’s fishermen, for I noticed that it was
almost exclusively used, except, perhaps, on the seine or trap boats.
The “scull-hole” in this boat is unique, being simply two round wooden
tholes stuck in the stern, on the port side, so as to steady the oar.

The interior of the boat is divided into standing rooms, fish rooms, and
lockers, on the samo general plan as on the Jarger sharp-sterned craft.
Aft ig a locker 4 feet 3 inches long, covered with loose boards 6 or 7
inches below the top of the wash-strake, or just beneath the gunwale.
Torward of this is the after standing room, 15 inches fore and aft,
next the fish room, which is loosely covered with boards laid from ono
thwart to another. In this is stowed the stone ballast, around the
mainmast, which is stepped in the thwart at its forward end. A see-
ond standing room, 14 inches fore and aft, is immediately forward of
the mainmast; then comes a fish room (3 feet 6 inches), and next the
forward standing room (17 inches). There is a cuddy at the bow, with
a fixed deck and bulk-head; a door or hole in the Jatter serves as an
entrance, and the foremast is stepped close to the after end of the cuddy,
which is 3 feet 6 inches long.  In this are stowed lines, food, ete.

Two small sprit-sails and adiminutive jib are earried, the latter tack-
ing down to thestem head.  Thesails are coated with a mixture of coal-
tar and cod oil, and no booms are used ; the single part of the mainsheet
reeves through a thimble, one of which is secured to oither side of the
stern by a rope becket, The anchor and anchor-line are the same as
those in the larger sharp-sterned boats, though possibly a little smaller;
and the oars differ only in size.

The following are the principal dimensions:

Ft. In.
Length, over all ..o o i it et etee e e 19 0
Boam, eXETeMIO . ovnn oot iare ceoeiae e ceee i cesaccaatccesammee e e e 5 0
Width Of BEEII .eues cvevere aanc cacanacescccasoseenssnsssssanacesacsossass 3 2
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In.
Depth, top of wash-strake to keelson ........ 34
Length of foromast, above thwarts ..eooeiiie i iior i iinintiiiioeiaanns 6
Mainmast above thwart ................ 9
L6717 TR . 6
(7.5 0 BN e emeeeeen cmeeesumar meres aneesteaees enma s 0
L OT v tse teeee veeece ceeaaccacessancnnsssnannsceneasessnne masacnnssocnscs 4 3

A boat of this kind costs from $20 to $25 as a rule, but is often built
by the fishermen at a less expense.  They do not, however, last nearly
80 long as the ¢ Yankee-built” boats, and, though available to a poor
fisherman who could not afford the more expensive craft, they are,
nevertheless, not so cheap in the end. They are manned by two or
tliree persons, one of whom is often a lad of twelve to sixteen ycars,
and they are employed chiefly in the shore cod-fisheries, though occa-
sionally they may engage in the capture of squid, berring, or other
species which frequent tho coast. These boats are usually coated with
coal-tar. They are built “ by the eye,” as, indeed, are nearly all of the
Newfoundland fishing boats. No model or lines are used; the lkesl,
stem, stern-post, and stern are laid down, two or three frames erected,
and battens nailed to these; the other frames are made to correspond
more or less closely to the shape of the battens. After these are set up
the boat is planked. Necessity inspires ingenuity, and here, as else-
where, the fisherman must build his boat in most cases, or go without
ono, the consequence being that he soon acquires suflicient skill for
this purpose, and, if he have a natural aptitude for such work, he may
produce excellent craft, and ultimately acquire local renown and some-
thing more than the rudiments of a boat-builder’s trade.

(6) Toulinguct fishing boats.—Toulinguet is the most northern village
of any importance on the cast coast of Newfoundland, and, like all
other towns of that provinece, depends solely on the fisheries. In the
8pring tho inhabitants engage in the seal fishery, going out in small,
lightly built boats upon the fields of ice that crowd in against the coast
at this season, to hunt for herds of seals, which are often found on the
ice packs. In smmmer the cod-fishery occupies tho attention of the fish-
ermen.

But the boats which are used for hunting tho seal are also employed
in the cod-fishery. Certain qualities are required in a sealing skiff,
which must be dragged for miles over the ice, and, since the light,
8trong, swift boat nceded by the sealer is also well adapted to the cod-
fishery of thiy locality, it is not surprising to find that larger eraft, buil
especially for cod fishing, have the same form of hull and style of con-
Btruction as the skifls that arc built for seal-hunting.

Therefore the boats used at Toulinguet are of one type, a highly
8pecialized form of scaling punt, resembling somewhat the punts carried
on the sealing vessels sailing from St. John’s, but mueh more symmet-
rical than the latter and constructed in a superior manner,

In building these boats for the seal fishery tho special object sought
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is to make them adapted to use on theice. The lighter they are the
easier they can be moved, and they require much strength and clasticity
to withstand the rough usage they must get, while the curved and
sloping stem and stern-post and the smooth planking facilitate their
passage over ice-floes.

The difference in the size of the boats at Toulinguet depends chiefly
on the work they have to do. Those employed in the trap and seine
cod-fishery are the largest, and average 28 feet in length over all; the
hand-line boats range from 18 to 20 feet over all, while the scaling-punt
(which is also used for line cod-fishing) averages about 16 feet in length.

As a rule, the boats of all sizes are provided with sails and oars.
The rig varies a good deal, however, and apparently depends entirely
upon the fancy of the boatmen. Some of the boats are sloop-rigged,
with the mast a little forward of amidships; they carry a loose-footed
gprit mainsail and jib, the latter tacking down to the stem-head (seo
plate VII). The schooner-rig is in favor. Sometimes only two sprit-
sails are earried, but perhaps as often a boat will have three sails, a
small jib being set on a short bowsprit. Some boats are also rigged
as yawls, with the mainmast short and well forward, a small jib, and
a diminutive sprit and boom jigger-sail (or ¢ driver”) set on a little
mast which is stepped at the extreme stern.

The following are the details of construction, ete., of one of the
Toulinguet boats used for cod-fishing (see plates VII and XTI for lines
and sail plan):

She was a carvel-built, open, keel boat, with sharp bow, raking curved
stem, rising floor and flaring sides, long easy run, heart-shaped, raking
square stern, and no overhang to counter. She had three thwarts and
a seab across tho stern. These were 6 inches below the gunwale and
rested upon a ribband 14 by § inches, which extended from stem to stern .
of the boat. She had two scts of oak rowlocks, cach having a single
thole-pin in its after end.* There was a small platformn aft, a keelson
piece (or foot-rest) 3 inches wide, three battens or ribbands on each
side, each 2 inches wide and separated about their width from cach other.
There were twenty-one frames, spaced 9 inches from center to center.
The keel was shod with iron to facilitate its passage over the ice, and
also to protect it from injury.

The material used in construction is as follows: Timbers, keel, stem,
stern-post, gunwales, and thwarts of spruce ; planking of pine; fasten-
ings of black wrought iron.

Dimensgiona.
: Ft. In
Tength, over all oo i iciaei it toieieceer e s s eaees 17 9%
KOOl . v n e e e e ceee ieeesesnmmmeeacocssssassnsmnnesmeacestcocansomnnrasonaanans 14 6
BRI e e e ee eeerae cemveesnccassacesscesncsnasesesssccasacesanssannasesnncse 4 9
Moulded depth, amidships. . ooe . ieioe i iiie et iee e et e 1 10
TWidb) OFf SLOTN c e e tecee cee eenencsnccoeccaesnsssanccssacees s sessassanann 3 3

* Tho rowlocks are commonly made of hirch. But occasionally the staves of an
oak cask are used, as was tho cise when the boat above described was built.
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F1c. 1. Body plan.

Fig.s,
TOULINGUET FISHING-BOAT. (See page [49].)

Fic. 2. Half-breadth plan. Fi1G. 3. Sheer plan.
Drawn by J. W. Collins.



[51] OPERATIONS OF SCHOONER GRAMPUS. 541

Ft. 1n
Width Of BLOTI-BOBE -« o oveee savonsoanasomcmcseeramnanaoesossssssomsomen 0 8
Widthh OF thWaTS . cce oecave vaeneeeoeannssococesosmmsonsassoscn asnnne-ons 0 7
GUDWALOB - e scavceacnmnnareeseseassnsscossnsseannssnosssccscscncane 2 in. by 14 in.
TAIIDOTE. « - oo ee e eecassananenececnssnscss smenesamneasonsecnmcms meens § in. by % in.
) 23 TR T R AR R 4 in. thick
Longth of thole-PIlls . «ceaccevmrnmmrzeromresams sanecantrote e vennnnes 9 inches
Longth of 0ur8, G2l «eaeeaoeaann ims it sornmee et e e e e 8 to Y foot

The oars are made of spruce, of the ordinary pattern. They are each
provided with a grommet strap to bold them to the thole-pins. These
straps are wmade by twisting together flexible spruce withes. In the
loom of each oar, about 15 inches from the end of the handle, is a stout
wooden peg with projecting euds, its purpose being to prevent the
beckets slipping off the oar.

The Toulinguet fishermen say that it is essential to their success in
the seal fishery that a boat sbould be propelled as quiotly as possible.
Oars fitted with beckets can be used with very little noise, and the
seals can be approached when the clanking of the oars in the ordinary
rowlocks would frighten the animals and render their capture imprac-
ticable.

(7) Boats of Fogo Island, Newfoundland.—At Seldom-come-by Har-
bor, on the southern side of Fogo Island, a style of fishing-boat is used
that differs in model and rig from any other boat I have seen on the
Neowfoundland coast. It is an open, carvel-built, keel craft, deep and
rather beamy, with sharp bow, rising floor, slight flare to top side, &
rather fine run, and square stern. Some have alittle overhang to their
counter, but, as a rule, there is no overhang, aud the rudder is hung
outside.

There is a moderate rake to the stern-post and stem, and the latter
often has a roflex curve like the stem of an Americau clipper schooner.

These boats are usually built of spruce or juniper; the planking is
seven-eighths of an inch thick ; they vary from 18 to 28 feet in length
and from 6 to 83 feet beam, :

With few exceptions the boats are sloop-rigged, the mainmast being
stepped amidships and the jib-stay set up at the stem-head. 1In some
cases u bowsprit, a foot or two in length, is u_sed. Occasionally, also,
a small mast is stepped at the extrome stern and a diminutive sprit-
sail iy carried on it, the sheet trimming to an outrigger which projeets
from the stern. The mainsail is generally a boowm-and-gaft-sail, but
sometimes a sprit is used instead of & gall on the smaller boats.

(8) Labrador Fishing-boats.—The boats employed in the Labrador
fisherios are similar to those of Newfoundland or Nova Scotia. A
sharp-sterned boat, usunally called “barge,” is the same-as that
used at St. Johw’s, and originated in theo United States. The other
most common form of fishing-boat has been introduced by tho fisher-

_ " Tho planks, of which thore aro six strakeson oach side, aro threo-fourths inch thick
in tho rough, us obtained by tho buildor, who planes thom to one-half inch.
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men of Nova Scotia who visit the Labrador coast in summer in pursuit
of cod and herring. This, because of its origin, is called a “novie”
or “nova”—a name that not only defines the type of boat, but desig-
nates the country from which it was first taken to Labrador.

Mr. Stearns, in writing of the Labrador fisheries, makes the following
remarks concerning the boats employed in that region :

«The boats used in the ordinary fishing arc.of two kinds: Those
called “novies,” or Nova Scotia boats, being long and narrow, shallow,
and carrying no ballast, which, should she overturn, it would be im-
possible to sink her, since she would immediately right again even if full
of water; and those called “Yankee barges,” or boats. brought here
from the States or made here, but to a similar pattern. These are very
wide for their length, and correspondingly deep.  With the barges the
geats are so arranged that they form five partitions. The center ono is
heavily ballasted with rocks. Of course, should one of these boats Lo
upset or filled with water, it would immediately sink to the bottom.
Strange to say, the barges are in more demand than the novies, from the
fact that while the former hold 8 quintals of fish freshly caught, the
latter hold only 4, or one halt the quantity. The men choose to risk
their lives rather than lose their fish, and prineipally for this reason,
that when the fish bite well they can load their boat without stopping
to run several miles home in a calm, pulling at the oars all the way, to
unload and return, often to find the fish gone or darkness approaching.™*

(r) Apparatus.

(9) In general.—Trawl-lines are used almost exclusively, if not en-
tirely, by the bank fishermen. Both hand-lines and seines are employed
on the Labrador coast. Hand-lines, trawl-lines (“bultows” or ¢ boult-
ers” in the local veruacular), gill-nets, seines, and traps are operated in
the coast fisherices.

(10) T'rawls and hand-lines.—The trawl-lines are essentially the same
as those used by the Now England fishermen. The hand-lines are usu-
ally rigged with a rough, home-made sinker or “lead,” to which are
attached the snoods and hooks. When the cod school at and near the
surface, as they generally do when capelin are on the coast, so-called
“flout-lines” are used, these being rigged by simply fastening a hook
to the end of each line.

(11) @Gill-nets—Gill-nets are sot at the surface when cod are school-
ing, but at other times are moored close to the bottom. :

(12) Haul seines.—Haul-seines are still extensively used. These vary
considerably in dimensions.

(18) Cod-traps.—In recent years traps have Leen introduced, and in
many places have been very effective in taking cod. The statement is

» ¢'Ihio Labrador Fisherios,” by W. A. Stearns. Bulletin of the U. 8. Fish Com-
mission, Vol. V, p. 8.
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PLAN OF COD-TRAP. (See page [52].)
Diawn by J. W. Collins.
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made, however, that in localities whero traps have been used for two or
three years the results obtained are far below what they were when this
form of apparatus was first set. Mr. James Vinecomb, of St. Johu’s,
told me that he believed no traps would be used in six or seven years.

The Newfoundland cod-trap (see plate XI1) is very simple in its con-
struction. The trap or “crib” is box-shaped, nearly square in plan, of
a depth suitablo to the locality, and set Hoating, with corks along the
upper edge, buoys at the angles, and @ buoy at the middle of the
“back,” or side farthest from the shore, to support the top of the trap
where the mooring lines are fastened. The trap is beld in place by an
auchor, or ¢ killick,” attached to cach corner and the center of the back
by lines that vary in length according to the depth of water. Theleader
extonds from the mouth of the trap to the shore, its length being gov-
erned entirely by local conditions.

The diameter of an average cod-trap varies from 40 to 50 feet, and
the width of the entrance or “mouth?” on cach side of the leader is &
feet.

(s) Methods of Ilishing.

(14) General Observations.—In tho bank cod-fisheries the American
dory, is used and the same methods are employed as ave in favor among
the New England fishermen. It is chieflyin the shore fishing that these
methods are in any manuner peeuliar to Newfoundland, and these vary
considerably in different parts of the island. .1t will be practicable here
to consider only those most connnonly employed.

(15) Trawl-line fishing.—On some parts of the island trawl-lines are
“set at the surface for cod when capelin are on the coast, the lines 5o sot
being called ¢ floating bultows” or * boulters.” The lines are set so
that the hooks attached to them will be about 7 or 8 feet from the sur-
face of the water. A ¢ mooring,” grapuel or anchor, is put out with a
buoy-line attached. The end of the ground-line of the bultow is then
bent around the buoy-line in such a way that it will casily slide up and
down upon thoe latter. A short picce of linc 6 or 8 feet long is made
fast to the buoy and its other end is bent to the ground-line so that the
latter shall not go below certain depth. *The ground-line with the
hooks attached is then payed out and its last end is made fast to a
mooring in the same manner as thefirst. If necessary,additional floats
or buoys are attached to the lines at suitable intervals, This method
of fishing is adopted because the cod generally school ¢ up in the water”
when they are chasing capelin, As soon as capelin leave the coast the
cod no longer rise so near the surface and the trawl-lines must be set
Dear the Lottom.

(16) Hand-linc fishing.—1n hand-line fishinz at the bottom, the boats
are usually anchored and the lines are put out on each side. The crow
varies from ono to three, or more. At St. Johw’s two men and a boy
usually go in ono of the ¢ pinkie” boats. When there are threein a
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crew, one (the skipper) stands aft and uses three lines, the boy amid-
ships has two lines and the other man at the bow three lines.

The lines are ¢ tried” by pulling in a few feet very often, the fisher-
man thus determining whether a fish is on or not. 1f so, he pulls in the
line, unhooks the fish, rebaits, and throws out the gear. While theline
is ranning out (the weight of the lead taking it to the bottomn), the fish-
erman turns his attention to the other lines which he tries and pulls in,
or waits for a bite if a fish is not omn.

(17) Float-line fishing.—When fishing with ¢ float-lines,” a whole cape-
lin is put on a hook which, when baited, is thrown out several fathoms
from the boat. The hooks—locally called ¢ floats ”—rarely sink more
than 3 or 4 feet below the surface before the fish take them.

As a rule, the boat fishermen prefer to fish during the day and return
to harbor at night; but sometimes they remain out over night. In
either case a rude attempt at cooking is often made, though little regard
is had for neatness. The cooking consists simply of boiling potatoes
and fish, and sometimes heating a pot of tea. The arrangements for
building a fire and cooking are very primitive. A rude fire-place is
made on the ballast amidship. Sometimes this may be only a section
of huge kettle that has been broken, or a smaller superannuated pot,
or, perhaps, simply a lot of beach gravel spread over the coarser boul-
ders to prevent the fire getting through to the planking,.

The boy builds the fire, the man forward eleans the fish that is to-be
cooked, and the skipper attends to the cooking. When the meal is
done, the pot is taken off’ the fire and its contents turned out onto the
rough ¢ gang board” and eaten.

(18) Bait.—llerring, capelin, and squid are used for bait. Capelin’
are taken at Conception Bay about two weeks carlier than at St. John’s,
The St. John’s fishermen employ boats, built especially for the purpose,
to obtain bait from Conception Bay or ¢lsewhere. ISach cod boat pays
a stated sum per scason for bait thus secured.

1n some localities it is difficult to get Lait until the capelin schools
come in, and recourse is had to fishing with a leaden jig cast to rosem-
Lle a fish, The lines are then kept in constant wotion to give the jigs
the appearance of small fishes darting up and down, and also that the
c¢od which may thus be attracted will be caught by the hooks, several
of which are attached to each jig.

(19) Gill-net fishing.—The methods employed in the gill-net cod fish-
ery are very simple, consisting mainly of setting the nets at night and
lifting them next day.

(20) Cod seining.—In seining cod the boat is slowly rowed along near
the shore, the skipper or seine-master watching carefully for the appear-
ance of a school of fish by looking through a water telescope or through
a glass in the boat’s bottom. When fish are scen, and their course
noted, one end of the seine is landed and the boat is rapidly rowed
around in a semi-circle so as to inclose the fish and bring the other end
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of the net to the shore. As soon as the boat touches the shore all
hands spring out and hastily haual in upon the ends of the seine until
the fish are gathered in v compact mass in the bunt of the net. The
end are then taken out and carried to the dressing “stage” and the
seine is again placed in position in the boat ready for another ¢ shot.”
Oceasionally a ¢« big haul 7 is secured, and then the seine is “moored” to
the shore until the catel can be removed, the object being to keep the
fishi alive in the net until they can be dressed and salted, only as many
being taken out from timo to time as can be handled before they begin
to deteriorate.

In trap-fishing the crib or bowl is lifted in the same manner that a
bound-unet is handled. The fish are taken out and carried to the curing
stages in boats.

(t) Itish curing.
(Sve plates X1V and XV.)

As a rule, much care is exercised in curing codfish in Newfoundland,
due largely to the fact that the fish are culled into different grades for
market, and the best cured fish demand the highest price.  Special at-
tention is paid to splitting the fish, since any neglect in this particular
will injure the product. New England fishermen. are often less careful
about splitting cod, for the reason that the fish are not dried so hard
a8 at Newfoundland, are less liable to be broken, and also because
large quantities are made into “boneless cod,” and packed into boxes
before being placed on the market. The markets of the United States
demand large white fishy and perbaps less is thought of the splitting,
and more of washing, cte.; while in Newfoundland the conditions are
reversed, A fish packer at St. John’s rather tersely cexplained his
View of it as follows:

“The Americans don’t take as much care in dressing their fish as we
do. They think to have large tish and white ones is all that’s required.
We uso all—large or small—and pay but little attention to beauty.
The beauty of the fish is not what is most looked for bere; it’s the
-Quality,”

The Newfoundland cod are culled into three grades, West India,
Mudeira,, and Merchantable; the prices for which (in 1883) were respeet-
ively 13, 17, aad 20 shillings. The “aerchantable fish” are usually
shipped to Brazil, where they are in high favor; they are small shore
cod that have been cured with special care and dried very hard.  The
bickle cured are generally intended for the United States, When cod
are salted in casks for pickle curing, seven hogsheads of salt are put
Upon one hundred quintals of fish, but ten hogsheads of salt are used
on the same quantity of bank cod if they are “bulked” or salted in
kench, Cod that are intended for shipment to tropical or scmi-tropical
Countries are “hard cuved.” They are first dried about three weeks
W good weather, then stacked in piles for a greater or less length of

H, Mis, 133 30
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time (the period depending upon the condition of the weather, ete.), after
whicli they are spread on the flakes to dry again for one or more days,
when they are ready to ship.

The work of curing eod is done almost wholly by women. In many
cases a women has sole charge of this work of curing the fares of bank-
ers or vessels from the Labrador coast, and is called “wmaster of the
voyage.” Being employed in curing fish from childhood, many of the
women acquire great skill in this special work, and their weather wis-
dom, judgment regarding the proper time to spread fish, ete., are often
remarkable. Married women are generally appointed “masters of the
voyage,” and unmarried women from fifteen to thirty years of age arc
cmployed as assistants or laborers. The givls are hired either by the
scason or employed in & more transient manner by the day. At St.
John’s the former receive about $100 or upwards for six mouths’ labor,
while the latter are generally paid 50 cents per day. If occasion Cil]lb
for extra effort, and it often does, the girls arc expeeted to work from
daybreak till night, about sixteen or seventecen hours of continuous
hard labor out of twenty-four. One would think this work of carrying,
lifting, spreading, and piling fish would break down the health of
young girls, but they scem to thrive on it, and though not remarkable,
as a class, for their beauty, these “ilake wallopers,” as they are called,
are nevertheless healthy and strong, while it is not uncommon to find
those who have regular and pleasing features.

The flakes are generally built on a steep hill-side, propped up on posts,
except at one side where they rest on the ground. The frame-work of
the top, usually rough trunks of small trees with the bark on, is covered
with boughs of the spruce and tir, and upon these the fish are spread
and piled as occasion demands. Near by are the store-houses, the shan-
ties for trying-out oil, the wharf or stage, and the other accessories of
a Newfoundland curing establishment. The illustration (plate XV)
shows a curing stand at St. John’s. DBut at the out-of-the-way fishing
stations along the coast the curing of cod is carried on in a very prim-
itive manuer by the fishermen, who barter their ¢ cateh” with the tra-
ders that go about from port to port in schooners to pick up all the ﬁbh
they can in exchange for supplies.
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1. —7Table showing air and swifuce-water temperatures taken on board schooner Grampus
July 3 to September 1, 1587,
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11.—7Tahle showing «ir and surface-waler temperalure, cle.—Continued.
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12— Table showing localities, resulls, cle., of {irials for fish with *“{oll bait,” hand-
lines, ele,

\

I
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13.—Table showing positions, ete., where small surface towing-net was used.
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IIL—REPORT UPON THE OPLERATIONS OF THE GRAMPUS
FROM SEPTEMBER 16, 1887, TO MARCH 24, 1888,

By J. W. COLLINS,
A—RETITTING AND COPPERING THE VESSEL, ETC.

The previous report upon the operations of the Grampus concluded
September 16, 1887; at that date she arrived at Gloucester to refit for
her winter’s work of collecting live ¢od and allied species, as well as
the eggs of the Gadide, for the purpose of propagation. This section
will, therefore, be a review of her winter’s worl.

Soon after the arrival of the vessel at Gloucester, certain neeessary
alterations were made in the new sails, which had been bent for the
trip to Newfoundland and Labrador. The winter sails were put in
order for service, the vessel was painted, and all available time was
utilized for putting the rigging into proper shape.

It was deemed very important that the vessel's bottom and the in-
terior of the well should e coppered, to obviate the danger of injury
to the plank from being worm-eaten. The Commissioner, Prof. G. Brown
Goode, had the matter under consideration carly in September, but
owing to various causes, among which was my absence from the vessel,
no definite action was immediately taken.

In the mean time, soon after the arrival of the Grampus at Gloucester,
I was ordered to Washington to superintend the preparation of a series
of large maps showing the distribution of the principal food-fishes along
the Atlantic coast from ITatteras to Labrador, and the grounds usually
resorted to by the fishermen when in pursuit of those species. These
maps, which also showed the principal fishing towns, the limits in
Canadian waters from which American fishermen are excluded by the
treaty of 1818, ete., were prepared for the use of the International Fish-
cries Commission, which met in the winter of 1887-88 at Washington,
to negotiate a new fisheries treaty. The Commissioner also deemed it
important that I should be in Washington for consultation in referenco
to fishery matters bearing upon the negotiations.

Having ordered the first officer to assume command of the vessel
during my absence, I left Gloucester on September 20,and reached Wash-
ington the following day. As soon as the work of the preparation of
the maps was organized, I left Washington (on the 27th of September)
under orders from the Commissioner to return to Gloucester and preé-
pare specifications and obtain bids for coppering the Grampus.

The following bids were received and opened on November 1:

<

—_
«Q
[
(=]

Messrs, William 1% Green & Son, Boston, Mass. ..caoecacecneiiiriraoaneees

Messrs. Dliss Brothers, Boston, Mass......ceeeee ... et eacetaaaanan 1,5530

E. A, Costizan, Boston, Mil88 «oeoeeneoeee cooe vcceecvaecaaemennnann e eemaenn 1,750
1,594

Messrs. Burnham Brothers, Glouncester, M8 . coaee veet veee vacnatcovncccn e
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The bid of William F. Green & Son proved to be the most advan.
tageous to the Government, and accordingly the coutract was awarded
them.

Having completed and sent out the specifications and invitations for
bids for coppering the vessel, I left Gloucester on October 15 for Wash-
ington, in compliance with instructions from the Commissioner. As is
usnal before leaving the vessel, I placed her under the command of the
first officer, with instructions to act in accordance with orders sent him
from Washington from time to time.

Mention may bo made that, while at Gloucester on the 6th of October,
1 made an examination of Ten Pound Island, in compliance with the
request of Col. Marshall MeDonald, and reported to him on October 7
the condition of the island and its suitability asa site for a hatchery for
marine fishes, and suggested that the northeast part of the island
would be the most suitable location for a hatchery.

On November 9 I was again ordered to proceed to Glouncester, in com-
pany with Coloncl McDonald, for speeial duty in connection with the
establishment of a fish hatchery at Ten Pound Island, after which I was
to return to Washington.

The Grampus left Gloncester on November 12 to go to Boston for the
purpose of being coppered. She was taken on the marine railway at
East Boston or: the 14th. On the same day 1 went to Boston for the
purposec of inspecting the vessel before the work of coppering her was
begun. Having made satisfactory airangements and given instruc-
tions to the contractors, 1 left Doston the same afternoon and arrived
in Washington the following day.

The contractors finished coppering the vessel on November 18, and
immediately after she went to Gloucester, arriving there on the after-
noon of that day.

The schooner remained at Gloucester until the 21st, when she sailed
for Wood’s Holl, which place she reached on the 23d. She lay at
Wood’s Holl until November 26. In the mean timeo the summer suit of
sails was unbent and the winter sails put in their place; the foretop-
mast was sent down and various other changes were made in her outfit
and equipment. As soon as this necessary work had been performed
the vossel loft Wood’s LIoll for Gloucester, where she arrived o the
afternoon of November 27.

B.—COLLECTING LIVE FISIL.

It was intended that the Grampus should at once enter upon the
work of collecting live codfish for the purpose of propagation. But,
because of the scarcity of bait, she was unable to commence active
operations until the 4th of December. In the interim every effort was
made to obtain bait from other towns, but none could be secured until
Phe evening of December 3, when a supply was received from Prov-
lncetown.
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She began fishing with hand-lines on the rocky shoals 4 or 5 miles
distant from Bastern Point, and continued this work whenever the
weather permitted until the end of the month. In the mean time some
live-cars had been built and moored near Ten Pound Island, and the
cod were on suitable occasions transferred from the well to the cars.*

As usual on the New England coast, the weather was rough and
windy throughout December, and as a consequence there were only
twelve days that were suitable for fishing; on one of these an anchor
was Jost, and, as the wind blew up strong soou after, the vessel re-
turned to port.

Notwithstanding the adverse conditions, a total of 916 cod and G pol-
lock were taken on handlines, of which, however, 357 cod and 5 pollock
died in the well or in the live-cars before the close of the month, leaving
589 cod and 1 pollock alive as a result of the fishing in December.

Between Christmas and the 1st of Junuary the cod apparently moved
off the rocky shoals iuto de~per water, and it became necessary to use
trawl lines. Trawls were set for the first time on January 2 and
hauled on the next day, with indifferent success, only 2L eod, 2 hake,
and 1 haddock being taken. Iishing with trawls was continued until
the 6th of January, but comparatively few fish were taken.

In compliance with orders from the Commissioner, I left Washington
on December 20, in company with Colonel Mc¢Donald, who went to
make a final inspection of Ten Pound Island Oatehery, and to make any
additional arrangements that might seem necessary for supplying it
with fish eggs during the winter,  We reached Gloucester on December
21, and on the next day made a trip to the fishing grounds on tho
Grampus. 1remained in Gloucester until January 4, when 1 left there
and arrived in Washington on the following day.

Soon after this, howoever, the weather became much colder, and the
temperature of the water in the harbor fell so low that ice began to
form, and shortly all the fish in the well of the Grampus and those that
had been placed in the live cars died. Unfortunately, too, this
occurred before the hatchery was fully completed, and thus the eggs
which might otherwise have been obtained from the live fish wore not
secured.

C.—COLLECTING LFISH LGGS.

Since the weather continued very cold and the harbor was frozen over
to a greater or less extent, it was evidently of no use to eatch live fish,
for they would die as soon as the vessel entered the harbor. Ina letter
dated January 5, Mr. Robinson, superintendent of the hatchery, made
the following suggestion for collecting cod eggs from the fishermen:

«T am sure that we ean secure more eggs by keeping some of our
force on the Grampus to collect the spawn than by catching the fish and
penning them.  Capt. D. 18 Collins is of the same opinion.”

e "

* IPor details see Table 1.
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This method had been adopted the previous year with good suceess,
and there was reason to auticipate that oxcellent results might be
obtained.

The first trip for collecting eggs was made on January 14, and on that
oceasion 7,036,000 cod eggs were obtained. This method of supplying
the hatchiery was continued during the remainder of the season.

The total number of fish taken, the dates upon which fishing was
carried on, ete., and also the aggregate number of eggs collected dur-
ing the season, areshown in Tables1 and 2. Thetewperature of the sea
and air is shown in Table 3. *

Reference is made to the report upon the constraction and equip-
ment of the Grampus, for a description of the methods employed in
obtaining fish and eggs on board the vessel.

D.—DIFFICULTIES ENCOUNTERED IN THE WORK.

The weather throughout the winter continued exceptionally severe,
and it was frequently diflicult to obtain eggs, cven when fish were
caught, owing to the low temperature, whiceh chilled the ova before
they could bo taken on board the Grampus, althongh the utmost care
was observed. The following mention, taken from the log-book under
date of January 24, will illustrate the diffienltics often met with:

“Trom 8a. m. to 12 m.: Wind northwest, increasing from a stiff
breeze to a moderate gale; weather clear and cold.  One spawn-taker
boarded schooner Ieetor, but nothing could be done in the way of col-
leeting eggs, as the fish wonld freeze in a very short time after being
taken {rom the water.”

Outside of the frequent reeurrence of such diflienlties, no incident
demanding special attention seems to have occurred, excepting on the
.15t11 of February. Oun that date the Grampus, as usual, left Gloucester
in the early morning. There was a stifl breeze off the land, but a
Promise of a fairly good day for fishing. Reaching the grounds, about
12 miles from the land, two dories were sent on board the fishing
schooners to collect eggs. Shortly before noon the wind piped up sharply
f:‘om the northwest, promising a hard thrash to windward te reach
Gloucester. At the same time the temperature fell rapidly, and the
vessel’s deck and rigging were soon covercd with ice, sinco the flying
8pray {roze wherever it fell.

One dory, with her crew of two seamen, returned on board the
Grampu.s, leaving the spawn-taker on board the fishing vessel, where
he preferred to stay rather than take the risk of making a passage ina
small hoat from ono vessel to the other with such a gale blowing. The
G"szus then stood along to pick up her other dory.  But before she
Arrived near the schooner, astern of which the boat was towing, the
}Elllter parted and the dory was set adrift. By gkillful maneuvering

* Bottom temperatures were not observed provions to March .
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the boat was picked up by the Grampus and hoisted on board, but it
was then so rough, and the wind was inereasing so rapidly, that it was
not considered quite safe to send for the two men then oun board the
fishing schooner, who it was supposed would reach Gloucester Harbor
without special difficulty. This expectation was not realized, however,
for the schooner upon which the two men were was unable to reach Glou-
cester in the teeth of the gale then blowing.  She, therefore, kept off for
Provineetown, but in running across Massachusetts Bay the sea broke
upon her to snch an extent as to completely fill her deeks, rendering it
necessary to knock off her bulwarks to prevent her from foundering., At
the same time sho sprung aleak, and it was with great difficulty that
she was kept afloat until she reached the shelter of Provincetown Har-
bor, where she had to remain two or three days before she eould return
to Gloucester. Capt. D. I, Collins briefly reported the return of these
nmen as follows:

“Our men got back from Provincetown Sunday, at 12:30 a. m. They
had a rough time getting over to Provincetown and came near swamp.
ing before reaching there.”

This simple statement will give some idea of the severity of the gale.

Fortunately, the mainsail of the Grampus was single-reefed when
she left the harbor; for she was so short-handed, owing to the absence
of two ont of five of her seamen, that it was believed to Le impracti-
cable to reef the sails, which were coated with ice and stiff as sheets of
iron. And, even if the mainsail could have been double-reefed, there

ras not sufficient force to hoist it. It was evident that the single-
reefed mainsail must not be lowered, if the vessel could possibly stand
up under it, with the jib and forestaysail set. ¢ There was too much
wind for comfort under that sail,” wrote Captain Collins, and the fact
that he stood at the wheel for six hours, not daring to leave it in the
hands of another until anchor was dropped in Gloucester Harbor, is
evidence of the Jack of comfort, particularly as his face was badly frost-
bitten on both cheeks, and his clothing was covered with sheets of ice.

In reviewing the winter’s work it seems desirable to eall attention to
various causes which operated against the obtainment of complete suc-
cess. In the first place, much time was lost in the fall when there was
a good school of cod on the shore grounds, while the vessel was wait-
ing to be coppered.  Secondly, the delay in completing the hatehery at
Ten Pound Island, and the death of the fish in the live cars, prevented
the Commission from reaping benefits which it otherwise would have
derived from the live cod that were collected. The work was again
very much interfered with and retarded by the fact that the density of
the sca water in Gloncester Harbor decreased so materially during
March and April (presumably as a result of the melting snows) that,
although quantities of eggs were collected, they would not float, and
consequently most of them died on the bottom of the hatching boxoes.
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On Mareh 24, in compliance with orders from the Commissioner, the
work of collecting cod eges ceased, and the vessel was re-fitted for a
cruise of investigation to the southern mackerel grounds, of which an
account is given in the succeeding section of this report.

Y

i

TABULATED STATEMENTS.

TaBLY 1.—Showing line occupied in linc fishing, fishing grounds resoried (o, results, ele.,
Deecember 4, 1837, to Januar 0 6, 1R88.

i No.

fish ;

J ! ' caughit. I tl(‘all | D“l““‘ 2
| 1. D TR 0 e
Date. ;  TFishing grounds. Bait, Ll fwater— ocen- | Remnrks,
e 1 Cod. ' Iul ¢ fath- pied.”
o Ind j e ock.| o,
PR U, R o e eV G N
1887. ! i ! i | Ui |
Doc. 4| Thateher's Id. NE.; Herring ..y 112 | 019 3 26 1640
by N.,Eastern ! ] | |
Toint. N. by ]'). I | [ I | !
6 | Thatcher's 1d. odo..... P 1...... et i 30006
15,33 nnlosdm(.ml | | i | .
7| Eastern Point Noby |oooooaa., 7o 2 2 2.6
l él ".l]\l‘\‘& Id. i i i i i l
! ! I
g Ii.ntgrn "Point N., Chmmmull D P, | a5 ' W T
lhko‘: s 1d. W.by | spurling, | l | ! |
N.4 N, i : i |
12 | Eastern Point N. by | Squid and R T [ L TR 2,6 I
E gL Baker'sTd. herring. | | X | : |
W. by ¥ N. H ! | .
13 | Ilonoy pinks ........ Terving .| 72 [ceeens | L TR PO 25 525 | "
14 | Eastern Point N.by.[....do ... b B, 50 ..., w6 Transferred 153
K. lilu , Baker's ld | | | | | ! livo cod to cars.
WA | : .
15 | Monoy HNKS oeneeee L..do ... i T U PO, (I N
20 ],Hh\nlx Point N. by | Sea clams. } 18 Jeeeen ; 20 joeenns | [t ' 5 . lllnugﬂ-r;-‘;d 13
DIBY < ! : ! 0d 1o ¢
IW IyI: \I";:l Wi ! | | | | : | <:1‘|‘i'(7tl‘|; trn‘:::
i ' | | ! i ferred 90 live
, i i | cod to cars on
N oo,
22 ! Buff coasts. ..., oo | 75 \ ..... R RN | | 'I‘(;pk 15(10.'\{} cod
B | rom  we on
23 | Bastern Point. N by do..... ' 195 [eeennn LI £ 3 PO [ 95 I5 | 2let.
15, Baker’s fd. W i ! l i | |
NW. ! H :
2 \\']n;atrlru Srownw’s | Herving ... [oaeenn | DU PO = ........ Joeeenn 'I Lost nm-j]!ortn?d
i an | { H immodiatoery
1883 || ) I, I| N | ! | roturned,
Jan.  2t{ KBastern Point. N, i| ........... B ; (8] 19 ... [ IO )
I, Bakers Id, N. : ! | ! | I !
Wby W, 1 l : '
4lj Lazy Bottom........ Hlerring .., 2t 1. T LI PO | 30 0 ) 'l‘li:\innﬂ\.rrenl‘ 1125
i vy Ccoq V)
¥ | ! J ! ! I I cars.
8l Western  Brown's ,....do ..... l 29 R B S 1§ l
Bauk. ‘ { [ | |
| | 1 PR I F———
Totaly ...... .' ........... %1,4»’oi dy | s 5o S '
! \ |

*Actunl timo npvnt on Imlnng 'rmuuh

I Using trawls; gear hauled foltowing day.
12 hake, 1 h'\d\\m k.
{\ All ni 'ht

R4 h.lko, 1 haddock, 6 pollock.
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Tantr 2.—Showing number of cggs collected, datcs of collection, and temperatures.

! l Temperatures.* il l Temperaturos.
i | :
Date. | Cod oggs. | | Date. | Cod eggs. ; )
: Y Air Bottom ! Air Surface | Bottom
: water.t ! | . water. | watord
U L N i
L | o | o ‘ oo o o
Jan. 31 50,0001 30 | 40 758, 160 ;
6 180, 000 30 40 874, H20
7 400,000 | 32 1 40 058, 480
14 1 7,056,000 35 | 38
Fob. & . 1,178,793 | 24 | 45
3 841,905, 41 45
4 463,320 | B0 | 35
6 942,400 | 32 37
7, 884520, 32 34
13 | 379, 080 38 34
14 1 12,059, 525 40 31 X
16 1,453, 500 36 34 84, 240
19| 2,105,980 | 30 ‘ 34 589, 540

Total numbor cod oggs collected on fishing grounds oocooieiieaiieiiiierreiieneennes 28, 814,273
1laddock ogys collected on fishing grounds ... . 75, 000
Cod oggs taken from fish in Live Cats. cooveaeieiiieieiiiioeeaimaiinriaeoeeioctinnurnenes 2, 540, 000

Total number of eggs for scason 31,420,273

* Tomporatures givon in Falirenheit degrees.
t Bottom tomperatures were not observed until Mavel 9.
75, 000 haddock opus.
él‘iggs takon from fish caught by vessel and pennod in live cars.

TanLe 3.—Record of temperaturc of air, surfuace and botiom waler, observed on schooner
Grampus from November 18, 1837, {o cApril 2, 1588,

i Approximate position. Hour. : Temperatures 1%
Date. [ o o ! ! Dopth of
. . : ‘ “u Sottom water.
Lat.N. | Long. W. M. PO .\\':llvr. : .
o o
70 54 45 e
70 40 05 45
70 40 41
70 40 44
70 40 44
7030 fooesn BT e
70 40 44
70 40 45 R
70 40 45 .
70 40 43 .
70 40 45 ..
6y 5 20 46 .-
7017 15 a6 |
70 30 47 .
| 7085 46
70 40 05 45 |
70 40 05 45 .
70 40 05 45
70 40 05 45
70 40 05 45
70 40 05 45
70 40 05 45
70 40 05 45 .
| 70 40 05 45
70 34 7 |
70 01 A7
70 25 47
70 40 03 45
70 40 45
i 70 40 45
| 7040 45
70 40 45
70 40 44
| 70 40 45 ..
I 70 40 45 .
I 70 40 43
| 7040 44,6 |0

* Not recorded until March 9, 188K,
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TasLis 3.—Lecord of lemperatuwre of air, surface and bottom waler, eto.—Continued.

| A pprn\nu.m position.

I Hour. Temperatures If,
Date. S ‘ e Depth of
i

v W : .1 Surface | Bottom water,
J.at. N, anu' Wo L AL POM s Al Cad o ! Seater.t

Nov. 30 21 70 40
Dec. 1. . : 70 40
70 40
70 40
70 10
T 4
,lw(vl‘ Harbor .. ..

oo,
9. 29110 7040
0. Gloucestor Havbor ...

14. . '.. ¢ 70 40
14. . 70 40
15.. . 32 70 37
15. . 32 70 37

20 1 ae s o0 70736 10
20. G oucester ll.ubm

22. G]oncr.slol ILulmr

23, it ee R0 6 00
283. .| Gloucester Harbor....

. B PO U
24. . 42 31 00 | 70 36 00
25. .| Gloucester Harbor....

* Not recorded until March 9, 1888.
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TaBLE 3.—Record of temperature of air, surface and boltom water, ¢te,—Continued.

Approximate pogition, Hour. | Temperaturos 3°.
Dnto T - T . - - "_"'_':'_""'_l_"""
Lat.N. | Long. W. | A.M. | oL . A Sirfaco | Bottom
i
1887, o |
{ [ JR eeens ¢ Glmw(wtor Harbor....; 12m 3,
26. ...doo 32
27. .do. 25
27 Ao 2 29
27 -do. . It
28.. ...do 4 20 |
28... 423100 703005 8 * 39
28. Gl(lll(l‘HlOl Harbor... | 12m 40
45
20
26
16
104
09 1
08 |
11
10
03
13
4 :
34 foeenenens
40 l..
1... 4] ..
2. reeeraeas 11 ..
2., p 101 70 40 40 .
2. .. Gloucester Harbor. . 32 ..
3. F | P : 25 -
3. 4292 101 70 40 00 - . 40
3. Gloucestor Hatbor.... ... . | 26, .
4. cddo i N 22 .
4. 4’&51 301 70 40 00 | . ".’7| .-
4 (-]onm sator TTarbor. .. .| | RIS ..
O TR’ I U ; 20 ! I
5. a2 57501 TR 40 e o | bl
5. (1Iouumt(r ]Ial‘bor ........... 22 . .
[N (R 1« T 04 .
6. 4" Jl 30 | 70 10 00 k{13 ..
G Gloucester Ilarbor.... (... ... 32
7. . 34
7.. e :
7. 45 " !
8. 43 ;
8 32 ..
8. 34 ..
9. 18 .-
0. 21 .-
9. 23 !
10. 20 i
10. 25 [
10. - 22 ..
11. .do 20 .-
11. . 4" 3020 ] 703800 21 .
11. Gloucester Harbor 25
12. 05
12, 11 .
12. 15 |38
13. 3 i 16 -
13. Gloucester Iarbor.... 28
13. cedoe, 45 .-
13. 36 ..
14. PR 31 ..
14. 70 32 30 {13 .
4. Glonuuu.r Ilarbor.... 35 .-
15. 35 ..
15. 37 ..
15 33 .-
16. 09
16. 14 .
16. 13 .
17. 06§ .
17. 20 | .
17. 26 ; ..
18. 20 5 ..
18.. . 25 | -
b3 T 201

* Not recorded until Murch 9,1888,

____! Dopth of
water.
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Lasre 3.—Record of lemperature of air, surface and hottom water, ete.—Continued.

—— -

Date.

| »
I Approximate position.

I Lat. N.  Long. W,
| ,

Tob,

b R

“f Gloncester Harbor.

‘| Gloucester arbor. ...

42 3050 0 7039
(;lml(‘\‘sl(l Harbo

4.3 4 00| Tu 3900
Gloucester Iarbor....|... .

.
4234 00 {70 59 00
Giloneester Tlarbor.....oo...o...
42 27 00, 70 37 00
Gloucester Tlarbor.

4270 20 - 70 27 00
N

..do..

7034 40!

4230 90

42 48 00 70 36 00 |
Gloucester Harbor. ...
42 35 20 70 32 00
42 34 40 70 42 00 §

42 81 00 7027 l‘U
42 31 00 ' 70 27 Ou
Gloucester Harbor....l...

429800 | 702000 12m
Gloncester Harbor....ic.......
F L 4

Temperatures I,

l{onum |

I Surfuaco
water.*

Lowater

PERTRCNT

@

[T
3

-
ot

5
<

* Not recorded until Marcl 9, 1888,

. Depth of

water.,
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TapLe 3.—Lccord of temperainre of air, surfuce and boltom waler, cle.—Continued,
— - T [ S e S
| Approximate position, ! Huur. . Temperatures I, |
Dato. I ) e i . Dopth oot
| Lat, N. G Lomg Wo © AL BoAL Adr | Surfaco | Buttom | OT
[ : e T cee T ‘ 1owater, water.r
1888, o s |l o

Feb. oo 422800 02
! Gloucester 11: nlml
42 41 U 70 40
Tui 00| T0uz
Gloucester [Harbor
42 27 00 70 20
42 27 ¢o 20
Gloucester ITarbor.

g0 00 | g0 2 .
Lo 4240 on 70 2200 10,15 ;.
Gloucester Harbor... ..., |

Bl
227 oy T0 35
26 00 70 230
4226 00 ] 70 28
Glouceater Harbor
40 32 00 045
. 40 26 30 © 70 31
. (.Iolumhx Ilarbor. ...
40 82 00 70 35
) 5200 7u 45
Ghmuslm ILarbor
422000 7020
Gloucester [Farbor

4 «
70 41
70 28
. 27 0 70 28
G]mu(mtu Ilarbor. ..
4235000 708y
(:]nut,n ster Harbor..

. 42 35 20 70 30 23
. Gloucester Harbor .. .. 27
. 42 38 001 70 32 16
.- 42 556 00 70 35 25
. Gloucester 1larbor ....| 26
. 4236 001 T0 34 22
. 42 04 40 70 29 : 20
. Gloucester Harbor . 345

.do
a2 3410 7036 00 E
* Not recorded \uml Muarch 9, 1889.

'OP?EQFTIQ\I&QQQOUI&FA#G“NM - 28
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TABLE 3.— Record of temperature of air, surface and botfom waler, ete.—Continued,

H i
S Approximate position. |

Temperatures F.

Dato. - | s -
Lat. N. " Long. W. A.M. DM,

| :

[

i o 1w o 1w

188 { .
Mar. 9............. - Gloucester Harbor ...
0 )

10 .. 3 7770 96 00!
1. - 4 70 41 00

10... . S0 U | 70 34 30 ;.
11. Gloueester llarbor .. ..
1. eeellOn i
11.. i 423100 703000

i Gloucester Harbor ...}

20.. S| 4239 00 70 27
20.. Gloucester Harbor .. .1,
2L. ceead cees

22, . do.
22 422230 | 7022
22.. Gloucester {lavbor .

Surfuee j

Bottom
water.*

Dopth of
wilter,

* Not rocorded until March 9, 1888,

. Mis. 133—36
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IV.—REPORT UPON THE INVESTIGATIONS MADE BY THE
GRAMPUS ON TIE SOUTHERN MACKEREL TFISHING
GROUNDS, ETC., FROM MARCII 24 TO JUNI 30, 1888S.

By D. E. CoLLINs.
A.—BEGINNING O CRUISE; INSTRUCTIONS IFOR MAKING INVESTIGATIONS.

Having made all necessary repairs aud preparations for the spring
cruise of observation, 1 telegraphed to headquarters my intention of
sailing from Glouncester for Wood’s Holl, Mass., to take on board ‘the
additional equipment necessary to pursue the contemplated iuvcstigu-
tion. Accordingly, we got under way at 9.10 p.m., on April 2, and left
Gloucester for Wood’s IToll, where we arrived at 5.37 p. m., the next
day. Our arrival was immediately telegraphed to Washington, and 1
received the following telegraphic orders in reply :

U. S. CoaMmISSION OoF T3 AND FISHERIES,
Washington, 1. C., April 3, 1833,
When ready, sail from Wood’s Holl for Hampton Roads. Make such
observations and.collections as practicable on passage. Lelegraph ar-
rival. Instructions and additional equipment will be sent you at 1for-
tress Mouroe.
J. W. CoLLINS.
Capt. D. E. CoLLINS,
Schooner Grampus, Wood’s Holl, Mass.

We remained at Wood’s Ioll until the morning of the 7th, when we
gailed from there, in accordance with the above instructions.  We had
a fair run and anchored in Hampton Roads at 7.05 a. m., on April 10.
During the passage we saw no indications of the presence of mackerels
excepting a few sea-geese (Phalaropus) at sundown on the 9th, and later
in the evening several “pods” of fish were seen from the mast-head, in
latitude 370 27/ N, longitude 740 48/ \V *

At Hampton Roads the following orders were received in referenc®
to the cruisc of observation between Cape Hatteras and Nantucket :

U. 8. CoMMISSION OF I'ISII AND FUSHERLIS,
Washington, D. C., April 9, 1888.
Sik: T am directed by the Commissioner to send you the following
instructions for your guidance on the cruise which you are about t0
make for observing the habits, abundaunce, and movgments of the mi-
gr’ttor_) pelagxc S])CClbb whiclt ).ppm'wh the coast north of Hatteras

' f
* The term “pod,” as used here, means a small body of fish scen at tho surf.xw o

the wator; it is synonymous with a small school.
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during the spring months, and among which the mackerel, menhaden,
and bluoefish are especially noteworthy.

I will first say that you will take on board at Fortress Monroe cer-
tain apparatus which has been sent you from Washington. Ainong
this material are two shad gill-nets that you will use as circumstances
may dictate. Thero is also o deviee for developing eggs which you may
obtain from surface dredging or otherwise, and the use of which will
be shown either to you or the expert who may accompany you on the
Voyage.

Your cruising ground will be, generally, north of Cape Hatteras,
though, if occasion scems to demand it, you will feel at liberty to go
southward of UHatteras, if by so doing you think you ean obtain fuller
information in regard to the more important species of migratory fishes,

There will not, as you know, be any mackerel fleet eruising in those
waters this yeag, and, in the absence of fishing vessels, it will be desir-
able that youn should get as much information as practicable from com-
Munijcating with passing merchant vessels.  Should you meet with such,
and have the opportunity, you will make inquiries of the masters of the
Vessels as to whether they have observed fish schooling or not.

In general, your work will be carried on in a manner similar to that
bursued by you last year when making observations in the same locali-
ties, and you must depend largely upon your own judgment as to the
Tegion to be cruised ‘0\'01-, and the methods and appliances to be used
for the capture of fish or other specimens. 1 will suggest, however,
that during the month of April it is probable that the best results may
be obtained between Hatteras and the capes of the Delaware ; and, as
the season advances, you will probably find it necessary to work farther
horth in order to keep track of the advancing schools of lish.

Incarrying on your work it is important that you should observe, so
far as practicable, the following methods :

(1) Make trials with toll-bait during the diy, when the weather per-
Mmits, and as frequently as ay seem desivable, say atb distances of 15
Or 25 miles apart.

(2) Bfforts should be made to collect youny tish, fish cggs, and other
Waterial which can be taken near the surface of the water by the nse of
tOwing nets.  These should be guite constantly employed during the

4y, whenever the conditions are favorable.

(3) Gill-nets of varions kinds, and with different sizes of mesh, should
be set af night whenever practicable.

1 send you, herewith, a drawing showing what, in iy opinion, is the

b‘est method of setting gill-nets,  This method is extensively used in
“urope, and has this advantage, that it the nets are set from the port
8ide or from the how, you can, if the weather is too rongh to go out in
the boats, take them in Ly passing the warp through a snatch-block
and heavo them in by means of ‘the windlass, thus relieving your wmen
Tom the great labor of hauling them in by hand.
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(4) Keep careful notes of the number of fish of different species taken
in the nets, and also in what part of the net they are caught, whether
near the top or at the bottom.

(5) Keep records of temperature, height of barometer, condition of
the weather, state of tho sea, direction of the wind, cte., as you have
usually done when engaged in cruising.

(6) If practicable, it will be well to take bottom temperatures, say
two or three times a day, and iu every case note the location of the ves-
sel, depth of water, ete.

¢7) It any fish ave seen schooling, whether at night or day, mmake a
note of it and their abundance. It is espeocially desirable that the
appearance and abundance of mackerel, menhaden, and bluefish should
be noted, and type specimens of any of the fish captured should he
saved in alcohol. .

(8) Note the appearance and approximate numbers of sca birds, such
as gulls, gannets, hagdons, jaegers, cle., which generally accompany
migratory fish.

(9) You will make trials with hand-lines from comparatively shallow
water down to 150 fathoms or more, keeping a record of the investiga-
tions made in this manner, together with the position of the vessel, depth
of water, number of lines used, kind of bait, and time spent in fishing.

(10) If you have a good opportunity to collect porpoisesor other ceti-
ceans, it will bo well to get specimens. It you can not preserve the
bodies, cut ofl the heads so that the skulls can be saved.

(11) All material collected should be carefully preserved in bottles,
jars, or tanks, in alcobol or otherwise, as circumstances may demand.

(12) If you have an opportunity, it will be well to try the ship’s dredge
occasionally in moderate depths, and in towing this be very careful to
note if there are any adhesive fish eggs among the material which i8
talen from the bottom. Should there be such, have them placed imme-
diately in your apparatus for developing eggs, and, if possible, carry on
the development to the point of hatching out the young fish, in order
that we may determine the species.

(13) The Commissioner is very desirous that collections of floating
fish eggs may be taken whenever opportunity ofters, and in caso smal
quantities are taken they can be placed in the hatching apparatus ‘«'J"fl
developed, if practicable, until the young fish hatch out; and, if posst”
ble, should be kept alive at least some days, so that we can determino
the species.

(14) In the ovent that you secure suitable quantities of floating fisk
eggs, which T assume is altogether possible, judging from the results
obtained last spring, it is especially desirable that the collections thus
mado should be taken to Wood’s ¥oll with as much dispatch as posst-
ble, in order that the eggs may be put into the hatehing boxes at that
station. You will, of course, in case you securo such collections, take
all possible precautions to keep the eggs alive in pans, tubs, or other
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apparatus you may have on board the vessel, and by frequently chang-
Ing the water on them,

(13) Inall of this work of collectiug specimens and fish eggs, as well
as in the matter of caring for the material, you will be assisted by a
Specialist, who will join the vessel as soon as practicable. It is now ex-
pected that Dr. Tarleton I1. Bean will be able to go with you within one
or two weeks, and, if circnmstances are favorable, it will be well for you
to report at Fortress Monroe or Delaware Breakwater, so that he may
meet you after you have made your preliminary cruise.

(16) Always telegraph your arrival in port, and if you have any val-
uable specimens on board wire the facts. Should you obtain any im-
portant information relative to the movements or abundance of fish,
give all the facts to the Associated Press agent in any port you may
visit,

(17) About the 20th of May you will return to Wood’s 1Ioll and take
on board the purse seine and seine-boat, after which you will eruise in
search of mackerel. I possible, you will surround a school with the
8eine and take as many live fish in the vessel’s well as it may Le prac-
ticable to carry to Wood’s Holl station. The Commissioner deems it
very important that we secure a quantity of live mackerel during their
Spawning season, in order that experiments may be made in artificially
DPropagating that species.

(18) Ifyou succeed in catching any specimens in your gill-nets, or by
hook and line, you will be able to judge pretty accurately as to the
development of the ovaries and spermaries in the fish, and you will
then know abont what is the best time to make preparations for pro-
Ceeding on your cruise for the same.

(19) Report briefly by wail the results of your work.

Very respectfully,
J. W. CoLLINS,
Assistant, U. 8. Fish Commission.
Capt. D. E. CoLLINS,
Commanding, pro tem.,
U. 8. Fish Commission Schooner Qrampus,
Hampton Koads, Va.

T was also divected to make certain collections for the Department
of Agriculture, as follows *

MEMORANDUM TO CAPYI. D. E. COLLINS.

In case you have an opportunity to obtain the livers or oil of various
Species of fish during your cruise, for instance, such as haddock, pol-
ock, cod, menhaden, ete., it is very desirable that specimens of the oil
May he saved as pure as possible by trying it out by means of heat or
(im‘wise. Dr. Taylor, of the Department of Agriculture, who has

— eer——— e

® No opportunity was afiorded to carry out these instructions.
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been making some very interesting experiments with fats and oils, is
desirous of getting specimens of fish oil in as fresh and pure a condition
as possible. I vou can, without inconvenience, obtain such specimens
and forward them at the first opportuuity, I shall be very glad to have
you do so.

Any and all forms of oils from fish or cetaceans shonld he properly
labeled with the nime of the species, the loeality where it was taken,
and date.

J. W. COLLINS.

Dr. Tarleton II. Bean, who intended to meet the vessel at Old Point
Comfort, and to make the ernise as naturalist of the cexpedition, could
not join us there on account of illness. Pending his recovery, Col.
Marshall MeDonald, U. S, Commissioner of Fish and Fisheries, deter-
mined to visit the vessel for the purpose of conferring about the pro-
posed investigation, but more particalarly to consider the best methods
for keeping alive and transporting any floating fish egygs that might be
procured. [t was also decided that Capt. J. W. Collins should make &
visit of inspection, and bring with him to the vessel various forms
of apparatus which wo were to take for preserving eollections, and also
a devico to be used for developing floating fish eggs. It was not, how-
ever, practicable for either the Commissioner or Captain Collins to visit
us immediately, and since it was deemed important. that a somewhat
extended inquiry should be made into the condition of the pound-net
fisheries of Chesapeake Bay, with special reference to the cateh of shad,
1 received the following orders to make the investigation, pending tho
arvival at Old Point Comfort of the Commissioner and Captain Collins:

B.—INVESTIGATION OF Tl POUND-NET PISHERIES OF CIESAPEAKE
BAY.

1. ORDERS.

1. 8. CoMMISSION OF FISIT AND FISUERIES,
Washington, . C., April 9, 1885.

Sir : It is the present purpose of the Commissioner to go to Tortress
Monroe the last of this week to meet yon. I think it possible that he
will leave Washington Friday evening, and reach Fortress M()lll"Oi‘
Saturday morning. [f any contrary decision is arrived at, 1 will wire
you as soon as I learn the fact definitely.

The Commissioner dircets me to say that, in the event of your
at Fortress Monroe within a day or two, you are to leave theve and m
a cruise along the east shore of the Chesapeake, as faras Tangier Soun
and vicinity, to obtain all the information you can relative to the ﬁ:‘“"
eries now being prosecuted in pounds in that region. After reachin®
the vicinity of Tangier, you will cross the bay to the mouth of the Rap-
pahanuock River, and make similar inquiries about the fisheries on th¢

arri val
ake
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west side of the bay, between the Rappabannock and Fortress Monroc.
You will, of conrse, time your movements soas to reach Hampton Roads
on Ifriday, in order that we may meet you there.

If you find it impr&cticable to fully carry out your inquiry ot the fish-
eries along the Chesapeake, or if you arrive too late to enter upon the
inquiry before Friday, you will, of course, be governed accordingly,
bearing in mind that you should be ab Fortress Monroe when we arrive
there on Saturday morning.

1 shall plan to take with me any apparatus which it is necessary to
send you from here.

Very respectfully, :
J. W. COLLINS,
Assistant, U. 8. Fish Commission.
Capt. D. 15. COLLINS,
U. 8. IMish Commission Schooner (Grampus,
Fortress Monroe, Va.

2. REPORT UPON INQUIRY.

The foregoing orders to make a reconnaissance of the pound-net fish-
eries of Chesapeake Bay were carried out as fully as circumstances
would permit, and, in accordance with instruetions, we returned to
Hampton Roads on the evening of Friday, April 13, The results of the
inquiry are summarized in the following report:

U. 8. CoMMISSION oF IIsil AND [ISHERIES,
Schooner Grampus, Hampton Roads, Va., April 17, 1888,

Str: T have to report that wo arrived in IHampton Roads on the
morning of April 10, and soon after anchoring I sent ashore to get the
vessel’s mail and telegraph my arvival. I waited nearly two hours,
thinking it possible that I would receive a reply to my telegram, but
none came. During the latter part of’ the day the wind blew a gale from
the southeast and made a landing at Old Point Comfort impracticable.
The following morning, the wind and weather being suitable for carry-
ing out the instructions sent me to make inquiries concerning the trap
fisheries along the Chesapeake Bay, as far as Tangier 1sland and the
Mmouth of the Rappahannock River, I was anxious to get under way,
feeling that the time was short for doing tho work assigned. I sent &
boat, on shore, however, at 8 a, m., and found that the telegraph oftice
would not be opened until soma time later. Tt was, therefore, imprace-
ticable for me to notify yon by wire of my departure, and deeming it
Unnecessary and undesirable to wait any longer I got under way and
8tarted up the bay.*

The wind was fresh from the westward, and it would have been im-

. Our inability to rocoeive orsond telograms, as indieated, prevented me from receiv-
Ing ovders that were sent from Washington, and which would have materially influ-
énced the movements of the vessol.



568  REPORT OF COMMISSIONER OF FISH AND FISHERIES. [78]

practicable to have made investigations on the cast side of the bay on
the date of our sailing from Hampton Roads. We therefore worked
our way along the west shore of the bay, and on the night of the 11th
anchored in Mobjack Bay, where we lay until the®norning of the 12th.
We then ran across to Tangier Island and made as complete an investi-
gation as was practicable. On the morning of the 13th we left Tangier
Island and ranacross to Mosquito Point, Rappahannock River, and from
thence down to Hampton Roads, where we arrived about 7 p. m.

I desired to carry out the instructions to the extent of pursning the
investigation along the eastern side of the bay as far as Cherrystone,
but I found it impracticable to do that and return to Hampton Roads
at the time designated in my iustructions. IHowever, it I understand
the instructions correctly, I believe that the information I have obtained
relating to the trap fisheries along the Chesapeake Bay is what is
required.*

The following is a brief statement of the facts obtained from inter-
views with men carrying on the trap fisheries :

Between Old Point Comfort and Back River Light there are nearly
100 fish-traps, employing about 400 men. Many of these traps are taken
up about the first of June, and the men who fish them are engaged in
fishing during the rest of - the season by the menhaden ¢ factory” sit-
uated upon Back River, which employs 160 men.

The first shad taken this scason were caught on the 15th of Mareh.
Thus far this season shad have been more abundant than for several
years previous. As a rule, the greatest quantity of shad are taken
from the 1st to the Lsth of April.  Herring are canght somewhat carlier
in the secason. But little effort is made to catch Lhelv, since they are
not of much value in the markets.

From the middle of May to the middle of August considerable quan-
tities of blue-fish, mackerel, trout, mullet, and bLlack-fish are taken;
also sturgeon are caught occawm.lll\

On April 10, 1,100 shad were taken from one trap, which is the
largest number cver caught at one time by the owner of the trap. I
learned, rowever, that fishing had not been good on the east side of the
bay, from Cape Charles to ten miles above it, owing to the prevalenco
of easterly winds during the spring.

The traps between Old Point Comfort and Back River Light, are said
to cost on an average 3400, and a trap will last three years. The fish-
ermen state that $1,000 are realized from cach of the traps in this sec-
tion of the bay.

Messrs. Brooks, Hutchins & Co., who are ownersof fish traps in Mob-

-Jack DBay, say that they are eatching shad, jacks (hickory shad), ale-
wives, and menhaden.  Their first shipment of fish was made on March
30, and was u)mpoqed chiefly of shad and hm‘rmg 'l‘lwy state that

* Tho terms ““ trap ‘I’«l]ll‘ll(‘i and ¢ lm;m as use ll in thN 1(~pmb lvfm Lopouud -not
fisheries and pound-nets.—J. W. Collins.



[79] OPERATIONS OF SCHOONER GRAMPUS. 569

more fish have been taken this scason than for the past three years.
Shad fishing ends in May.

Capt. Joseph Louis, of Mobjack Day, said that there are one hundred
traps from New Point Beach to luast River, and at this time shad,
hickory sbad, herring, and menbaden ave being caught in them. On
the 9th of April a single specimen of the common mackerel was taken
in one of the traps.. About March 20 fishing was interrupted by a
heavy storm. Nevertheless, the fishermen along this shore have done
better, according to Captain Louis, than they have for the past eight
years. He thinks there are some three hundred men employed in tend-
ing the traps above mentioned, but according to Brooks, Hutchins &
Co., there ought to be a larger number, since they estimate four men to
a trap, and say these traps cost as much as those farther down the bay.

Captain Louis thinks there are about three lundred traps scattered
along the shore from New Point Comfort to the Rappahannock River.
The fishery for shad ends about the st of June, in that locality, and
Spanish mackerel are usually taken about five days later. The fish
caught in that region are shipped in sloops to Yorktown and Old Point
Comfort, where they are transhipped to the large markets along the
Atlantic Coast.

Mr. William Ilarord, who owns three traps in Mobjack Bay, and who
has had twelve years’ experience in trap fishing, makes the statement that
fish, and particularly shad, are more plentiful this year than ever before,
In the spring of 1887 the first shad were taken on Aprit9, but this year
they were caught on March 2. Ile has taken as many as 800 shad
at one haul this season. IHe states that there are nearly 175 traps
between York Spit and New DPoint Comfort, each of these employing
about three mon, the men being paid £20 per month. The average cost
of fish traps in this region is bolieved to be not more than than $200,
1e told me of one man, Mr. Thomas, who owns a trap, having taken
1,150 shad at a single haul on April 11, Mr. Harord says that his traps
pay about §500 per year cach. Ile stated very emphatically that, in
his opinion, the work of the U. S. Fish Commission is exceedingly bene-
ficial to the fisherics of Chesapeake Bay region, and this appears to be
the general opinion of the people engaged in the fisheries in all that
region which we visited.

I learned that the first shad talken in 1887, at Tangier Island, wero
caught on March 27. There are ten trapson Tangier Island, and they
are now all taking shad and herring in great numbers, and a few men-
haden were also caught,  These traps are taken up on the 1st of June.
and are put down again in the middle of August. From ther 15th of
August to the end of the scason sei trout and blue-fish are the princi-
pal species taken. The traps in this region cost about $400 apiece, and
the average sales of fish amount to 8800,

In the vicinity of Mosquito Point, Rappahannock River, thero are
100 traps, according to Mr. J. I1. Smith, and they employ about 300



570  REPORT OF COMMISSIONER OF FISIT AND FISITERIES. (80]

men. He says that at the present time shad, bass, and alewives (orriver
herring), are being taken. e estimates the average cost of the traps at
this point to be $200 and each will stoek £600. The fishery at this point
has not been so successful as elsewhere during the present seasoun, and
it is suid that the more important speeies of fish were quite gearce far-
ther up the river.

Very respeetfully,
D. 15, COLLINS,

Commanding pro tem.
Capt. J. W. COLLINS,
Assistant, U. 8. Fish Commission, Washington, .D. C.

C.—_NARRATIVE OF CRUISE FROM APRIL 17 TO APRIL 206.

Iinmediately after we arrived ab [Tampton I;mul..\-, a boat was senton
shore. She soon returned with Capt. J. W. Collins, who brought the
vessel's mail,  Among the latter was the following telegraphic order,
which, owing to circumstances already recited, L failed to get at the
proper time:

[Telegram.]
ATRIL 10, 1888,
Capt. 1). 5. COLLINS,
Schoongr Grampus, Illampton Roads, Va.

You will wait at Fortress Monroe.  The Commissioner and I expect
to leave here to-morrow evening and will be on board the Grampus
Thursday morning. Acknowledge receipt of dispateh. |

J. W. COLLINS.

Expeeting that the above order wonld he received, the Commissioner
visited O1Q Point Comfort, bur, of course, did not find us there. Un-
fortunately, it was necessary for him to return to Washington without
delay, and, therefore, he had left on the steamer before we arrived on
Triday.

I learned that Dr. Bean would not be able to join the vessel at this
time; but it was believed his health would be sufliciently restored in a
few days for him to come on board, Captain Collins directed me to
proceed with theinvestigation and to report at Hampton Roads in about
ten days, at which time it was expected that Dr. Bean wounld be safti.
ciently recovered to accompany the vessel. Captain Collins left on
Saturday, the 14th of April, and as soon thereafter as practicable, we
got under way and proceeded (o sea.

Bofore we reached Cape Henry the wind suddenly hauled to the
northeast, increasing to o fresh byreeze, but gradually diminished to @
moderate breeze from cast-northeast after we passed the Cape. Out-
side of Cape fIenry an cast-southeast course was steered, the vessel
being close hauled on the port tack. At 11 a. m. the small surface net
was put out and towed for forty-five minutes without collecting any-
thing.
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We kept on this course throughout the afternoon, with a lookout at
the mast-licad to wateh for schooling fish.  Three whales were sighted
about 4 o’cloek, bat nothing else of interest was seen. At 3 p. m., in
Iat. 360 45’ N, long. 750 27/ W., the small towing-net was put out for
thirty minutes; nothing was taken init. Several gannets were noticed
during the afternoon, generally on the wing.

In lat. 360 36’ N., long. 750 13/ V., the towing-net was again used
and we seenred @ small quantity of mavine life, which was preserved in
alcobol. During the night the wind continned moderate, varying from
east to southeast. The vessel was kept on a southerly course.

In the carly part of the following day a southeasterly wind prevailed,
hauling to southwest towards noon; weather clear and warm. Sea-geese
(Phalaropus) and gannets were noticed carly in the day, the latter seem-
ing to inerease in abundanee as we sailed south. We saw indications
of the presence of some species ol fish in the form of “greasy slicks,”
althongh a most carefnl observation failed to deteet any at the surface.

Jetween 7 and 8 o'clock a. m. a small amount of crustacea was col-
lected in the towing-net, our approximate position being lat. 360 137 N.,
long. 740 51 W. At 8 o’clock tho vessel was hove-to near this position
and a trial for surface and bottom fish was made; the temperature of
the water at the bottom was also obtained. The result of this trial'was
very unsatisfactory, since only one dog-fish was eanght. 'We got under
way again at 9.15 a. m. and continued on a southeasterly course.
Tho temperature of the water at the bottom was taken at noon. At
2.30 . m., in lat. 350 56/ N., long. 752 02 W., hove-to aund threw toll-
bait for mackerel and put out hand-lines for bottom fish. Two dog-
fish, caught on the hand-lines, were tha only fish taken. While lying-
to gannets were seen diving i the water for fish. Bottom temperature
was observed at this position, the depth of water being 17 fathoms,

Got under way again at 3.30 p. m., and stood to the southeast. To-
wards evening the weather changed, assuming a threatening aspect,
which, added to a short, sharp sea t.imt; began to make from the south-
ward, prevented ns from sctting the gill-nets-that had been prepared
for the purpose. At 6.30 p. m. the large ‘d-l}d small towing-nets were
put out and towed for thirty minutes, the trial resulting in the capture
of five small fish in the large net and a quantity of crustacea in the
small net, our position at the timo of this frial being lat. 350 46/ N.,
long. 740 55 W. The vessel was hove-to at dark, heading to the south-
east,

The 19th of April began with a moderate sonth-sonthwest wind and
threatening weather, an increasing sharp sea coming from the south,
and in that direction dark nimbus clonds were seen above the horizon,
indicating a storm in that quarter. At 3. m., the weather assuming
amilder appearance, one mackerel and one herring gill-net were set at
right angles to the vessel, being sunk 24 fathoms below the surface,
The net warp was made fast to the mainmast of the vessel, which was
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hove-to on the starboard tack. The nets were haunled at 5 a. m,, but
contained no fish. This trial did not fully determine the presence or
absence of fish, since it is possible that, under more favorable conditions
of weather and a louger trial, diflerent results mighthave been obtained.

After getting the nets on board, tho vessel was headed to the north-
east and the small surface-net was towed between 7 and 8 o’clock a. my
a limited amount of small crustacea was collented. At 7 oclock the
wind suddenly changedl to the northwest, and a little later to the north-
east, accompanied by a devse fog which lasted about two hours,

At 8 a. m. bottom temperature at a depth of 175 fathoms was taken,
and at 10 o’clock the towing-net was put out, which collected a small
amount of minute crustacea. During the forenoon small flocks of sea-
geese were seen.  In lat, 360 34 N, long. 740 317 W., the large and
small towing-nets were nsed and some copepods and one small butter-
fish were collected. During the day the barometer gradually Jowered,
indicating the approach of stormy weather. The vessel was therefore
hove-to during the night, it being deemed unadvisable to attempt to
set gill-nets. ]

On the inorning of the 20th there was an casterly wind, with cloudy
sky and rain at intervals, At 5 a. m. threw toll-bait to raise mackerel.
Hand-lines baited with salt-pork and menhaden were also put out for
bottom fish. This trial, which was continned for forty minutes, resnlted
in the capture of one dog-fish, our position being lat. 360 39" N., long.
74051 31" W,

Between 6 and 7 o’clock a. m. a sehool of porpoises passed us, going
in a northwesterly direction, but before we could get 2 harpoon in readi-
ness they were beyond reach. Two large flocks of sea-geese were seen
during the morning.

The sma}l towing-net was put out at 8 o’clock and towed for an hour
and a half, but failed to capture anything. After completing this trial
we got under way and stood to the northeast for 23 miles, when we
tacked to the westward. A few sea-geese and occasionally a gannet
were noticed on the last course. A lookout was stationed at the mast-
head and, notwithstanding that a vigilant watch was maintained, we
failed to detect the presenco of any surface fish. ‘We continued on the
westward course for 12 miles, when we tacked again, heading to the
northeast. In lat. 370 03/ N,, long. 74° 49 W, the small towing-net
was used and a limited amount of crustacea was taken in it.  On
acconnt of the fresh wind and sharp sea it was found impracticable to set
the gill-nets, in which I am inclined to think we are more apt to secure
evidence of the presence of mackerel or other migratory fisk than by
using any other form of apparatus.

The morning of the 21st opened with elear and cool weather, a fresh
north-northwest breeze and short rough sca, in consequence of which
the vessel was kept hove-to the greater part of the forenoon.  The wind
decreased about 11 o’clock and we got under way, standing to the west-



[83] OPERATIONS OF SCHOONER GRAMPUS. 573

southwest. At noon tacked to the northward. At 4.30 p. m., in las.
370 03 45" N., long. 74° 48’ W, hove-to aud threw toll-bait for fifty
minutes without succeeding in ¢ raising” any fish. We continued on
our course, and a little later put out the large and small towing-nets for
about forty minutes. One young fish and some crustacea wero taken ;
our position was lat. 370 07' N., long. 74° 48" W.

Soon after completing the last trial tho vessel was hove-to and one
mackerel and one herrving gill-net woro sat.

At H . m., on the 22d, wo hauled the gill-nets. One small mackerel
was caught in the herring-net.  The specimen was preserved in aleohol,
Got under way at 5.30 a. m. and steered a northerly course. About 6
o’clock put out the little towing net for one hour and 2 half, taking in
it & small lot of crustacea. At 9 a. m., in about lat. 37° 02/ N, long.
740 44 W,, o large number of sea-geese were seeh scattered in flocks
over the surface for a considerablo distance ; gannets were also abun-
dant, and, in mostinstances, were sitting on the watcer. The presence of
theso birds was apparently no positive indication of the presence of
mackerel on this occasion, since a very eareful lookout at the mast-head
failed to discover any schooling fish. The wind hauled gradually to
the castward, and at 8 o'¢lock we tacked heading north by west to
north-northiwest on the starboard tack. The small towing-net was
used at 9.40 a. m.; a fow sca-tleas and & species of small shrimp were
taken in it. At noon throw toll-bait for mackerel, also put out lines
for bottom fish and took bottom temperature. No fish were secured in
this trial. The position of the vessel at the timo of the trial was lat,
370 o N, long. 740 47 30 W.  Later in the afternoon the wind
changed to cast-southeast and southeast, blowing a moderate breeze,
the sky cloudy with indications of rain. At +30 p. m. toll-bait was®
aise ” mackerel, but with no success. On account of the

thrown to “r
threatening weather no attempt was made to set gill-nets in the

evening.

April 23 bogan with a moderate southeast wind, a little Jater hauling
sky threatening and stormy. At 6.30 &. m. threw
toll-bait, took bottom temporatures, and fished with band-lines for bot-
tom fish ; obtained nothing. The small surface towing-net was used for
thirty minutes alter finishing the trial, our position- being lat. 370 40/
N., long., 740 30" W.

At 9.30 2. m. the wind suddenly backed to northwest, gradually haul-
ing to north by west and inereasing in force until about noon, when it
Llew a gale, with a sharp, rough sei. Hove-to and suspended opera-
tions on aceount of the bad weather. A moderate north to northeast
wind prevailed in the early part of the next morning, ending in a calm
towards the afternoon. Gotunder way at 7 o’clock, steering a westerly
course. Sounded in 34 fathoms of water aft 10 o’clock, and took bottom
temperatures. [alf an hour later we hove-to and threw toll-bait to at-
tract mackerel ; lines were also used for bottom fish, A trial of 50 min-

to the northeast;
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utes resulted in the capture of a small dogfish on the cod-lines. The
position of this trial was lat. 37° 39’ N, long. 740 38’ \V.

Leaving the position of the last trial, we worked to the northeast,
the wind varying from a moderato breeze to a light air from that quar-
ter. At 6.45 p. m., took bottom temperatures in 31 fathoms, and at 7
o'clock prepared to sct gill-nets. The mackerel net was set at the sur-
face and the herring net 3§ fathoms deeper.  The vessel was hove-to on
the starboard tack and the net warp made fast to the mainmast.

In the carly part of the next day the wind increased to a fresh breeze
from the north, and later veered to the novth-northeast. Haunled the

“nets at 4 a. m., taking one branch berring in the mackerel net. At 5
o’clock got under way and kept off on asouthwesterly course ; changed
course later more to the westward, with a view to making a harbor at
Hampton Roads to get a supply of water, of which we were in need.

Passed Cape Henry at 3.30 p. m,, but owing to a head tide and an
adverse wind we did not anchor at HHampton Roads until 6.50 p. m.
Immediately after anchoring I went on shore to get the mail and tele-
graph our arrival.

D.—SUGGESTIONS IFOR COLLECTING AND PRESERVING SPECIMENS.

Additional instructions for making observations and carving for speci-
mens, which were prepared by the Assistant in chargo of Scientific In-
quiry, were received. It may not be out of place to say heve that it
bas been customary on the vessel to carry out such routine as was or-
dered, since it has always heen recognized that the value of the obser-

-ations, as well as the importance of the collections as study material,
depends on the accuracy and completeness of notes on surrounding con-
ditions. The following is a copy of the orders and letter transmitting
them:

U. 8. ConmissionN or Fistt AND IMSHERIES,
Washington, 1. C., April 27, 1888,
DEAR Sik: 1 send you, herewith, some suggestions for collecting
“and preserving specimeuns, and for making observations, which have
been prepared by the Assistant in charge of Scientific Inquiry, and which
have been forwarded to me by the Commissioner.  As 1 understand if,
you have been carrying on your observations in a manner similar to
that required by these suggestions, which you will attach to the instruc-
tions for the cruise that 1 forwarded to you a few days ago, and with
which you will comply so far as practicable.
Very truly yours,
J. W. COLLINS,
Assistant, U. 8. Fish Commission.

Capt. D. E. COLLINS,

U. 8. Fish Commission Schooner Grampus, Fortress Monroe, Va.
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SUGGESTIONS FOR CULLECTING AND PRESERVING SPECIMENS AND FOR OBSER-
VATIONS.

Note air temperatures and the state of the weatherat regular periods.
This is probably your custom at all times.

Take temperatures at the surface regularly, and read the thermom-
eter with great care.  Be certain that it has been immersed a suflicient
length of time to take the true temperature. Indicate by latitude and
longitude, or by a mark on the chart, the exact position where cach
temperature observation was made. Take the temperature of the air
at the same time that you take the temperature of the water.,

Preserve all the materials obtained in each towing in a Dbottle by
itself, and label these bottles carefully, Bach label should have writ-
ten on it the date, the time of day, the latitude and longitude, and the
length of time the towing net has been out, or the distance it has gone
through the water. DMake as many towings as possible.

Bach time that a lot of mackerel is taken, cut out and preserve the
stomachs of several of the fish in a bottle, first cutting the stomachs
open su that the aleohol will enter freely. Put labels on these bottles
stating the latitude and longitude where the fish were taken, the date,
and time of day.

Note the oceurrence of every school of mackerel, and of all stray
individuals, and their abundance.  Note any obscrvations you can make
in regard to their movements; in what direction they are going; do
they leave tha surface and sink for any reason; what is the cause of
this ?

Note whother the fish contain spawn. Preserve specimens of the fish
from time to time in aleohol, first make a very large cut in the ventral
side 8o that the aleohol may freely enter the visceral cavity. Label all
sueh specimens.

Where you find schools of mackerel is there always an abundance of
the small surface feed 3 Make towings at such times,

Do you ever find the schools of mackerel ehased by other fishy and
by what kinds?

Malo notes on the other fishes whiclt you observe.

"The following morning received telegraphic ovders to wait at Hamp-
ton Roads until further instructions arrived, which would be sent by
mail. We remained in the harbor from the 26th to the 30th oft April,
during which time all the necessary stores were taken on board, in-
cluding a lot of jars, in which to prescryve speciens, that were received
{rom Washisgton.
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LE.—ORDERS FOR CONTINUING TIIE CRUISE.

The following instructions in regard to continuing the investigation
were received on the morning of April 30:

U. S. CommissioN or I'istn AND [PISHERILS,
Washington, D. C., April 28, 1888,

Sir: The Commissionerdireets that you will proceed to sea, ws soon after
receiving these orders ag practicable, and continue your observations
and rescarches for liveor six days, when you will againreport at Fortress
Monroe or Delaware Breakwater, as may be convenient. Dr. 1. LL
Bean will then be ready to join you, and it is possible that another spe-
cialist may go with you.

The Commissioner is desirous of having you pursue your investi-
gations nearly in the latitude of the Chesapeake Capes, and is anxious
to have a series of temperatures taken from comparatively wear the
coast to nearly to the Gulf Stream, and, so tar as practicable, he desires
to have bottom temperatures taken as well as those of the surface water
and air. [ would suggest that you ruu & line of temperature observa-
tions, at distances of about 5 or 10 miles, from near the coast to a depth
of, say, 200 fathoms. 1 believe it will be as well to work out and in
nearly on the parallel of Cape Henry or Cape Charles until you return
to port again, and, in addition to your temperature observations, you
will, of course, continue your other trials and researches as heretofore.

Yours very traly,
J. W. COLLINS,
Assistant, U. 8. Fish Commission.
Capt. D. I&. COLLINS,
U. 8. Fish Commission Schooner Grampus,
Fortress Monroe, Va.

F.—NARRATIVE OIF CRUISIE FROM APRIL 30 TO MAY 5.

In compliance with the above orders, we got under way at 11 a. m.
on the 30th and proceeded to sea. When abreast of Cape Henry our
course was laid to the eastward, A series of observations of bottom,
surface, and air temperatures was begun at this point and continudl at
intervals until we reached the eastward of coast soundings.

On the morning of the Ist of May the wind was variable from the
west-southwest to south by east: At 3 a. m., sounded'in 30 fathows of
water and took Lottom temperature. Sounded again at 7 o’clock, and
put out small surface towing-uet for thirty minutes, collecting a limited
amount of material; our position was lat. 33° 43’ 30" N., long. 740 47/
W. After completing this towing a northeast one half east course was
steered for 20 miles. At 10 o’clock (lat. 36° 56/ 30" N., long. 74° 21/ W.),
threw toll-bait for mackerel, and also took bottom temperature in 270
fathoms of water, Leaving this position we steered west-northwest, at



[87] OPERATIONS OF SCHOONER GRAMPUS, 577

times regulating our speed in order to malke trials with the surface tow-
ing-net, in which we collected a small amount of marine life.

In taking bottom temperature at lat. 36° 58’ N., long. 74° 27/ W,
330 fathoms of line were put out without reaching the Lottom., How-
ever, the observation was recorded at that depth. Noted bottomn tem-
peratare again at 2.30 p. m., in 220 fathoms of W%ater in lat. 36° 59’ N,
long. 740 32/ W. After making the last observation the small surface
towing-net was used for thirty minutes, in which we took a limited amount
of crustacea. Sounded again in 34 fathoms and took bottomn temper-
atures. At different times used the small surface net, though we did
not find an abundance of mackerel food. At 6 o’clock put out both large
and small towing-nets, but on account of the light wind the vessel did
not move fast enough to make collections. Later in the evening the
sky assumed a threatening appearance, accompanied by sharp light.
ning, and all sails, with the exception of the foresail, were taken in.

The next day (May 2) began witha variable wind from north by east
to north-northeast, with clouded sky and cbhoppy sea. At 6.30 a. m., jib
and fore-staysail were set, aud the vessel was headed northwest by
north on the starboard tack. Tho small surface net was towed between
6 and 7 o’elock and coliccted some small shrimp and sea-fleas.  The tow.
ing occupied about thirty minutes and was made in lat. 36° 53’ N, long,
740 40' W. On account of the choppy sea it was found iwpracticable
to use the towing-nets satisfactorily; though several attempts wero
made, the sea caused thenet toleap out of the water. A few sea-birds
were seen during the forenoon.

The wind moderated a little after noon, and at 2.43 p. m. we tacked
ship to the eastward, and a little later put out the small surface net for
thirty minutes (lat. 370 01/ N., long. 75° 00° W.). Took bottom tem-
peratures at 4.45 p. m., in 23 fathoms of water. At 6.25 p, m., put out
large and small towing-nets and towed them for thirty minutes, collect.
ing a lot of erustaced, principally sea-fleas, About 7 o’clock set one
muckerol and one herring gill-net, both nets being sunk to a depth of
24 fathoms ; our position was near that of the last towing.

Hauwled the nets at 4 a. m., on the 3d, but found no fish in them.
At 5 a.m., got under way, heading towards the north-northwest. Noted
the temperature at the bottom before making sail. This course was
sailed until we reached the meridian of 740 57’ W. longitude, when we
tacked to the castward. We ran to the eastward until reaching lat,
360 59 N., long. 740 43' W., whero we took Dottom tewmperatures in a
depth of 45 fathoms. After making temperature observations the ves-
sel was headed north-northwest. Whenin lat, 370 07" N, long. 74° 51/
W., Targe numbers of gannets and sea-geese were noticed, the former
sitting quietly on the water, and the latter occasionally rising in large
flocks, but again sottling on the water.

This gathering of birds, by far the largest yet scen by us (knowing
their characteristic babit of following migratory fishes), put us on the

1I. Mis, 133——37
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alert to discover the local attraction which induced them to congregate
in such numbers at this point. Greasy slicks marked the water, and
all external signs of mackerel seemed to be present. Ilowever, tho
most searching scrutiny of the sea surface failed to reveal the presence
of any fish, The vessel was hove-to in this locality and toll-bait thrown
to attract mackerel, but without success. Cod haund-lines were also
used, but bottom fish scemed to be as searce as others, and in conse-
quence nothing was taken.  While throwing toll-bait, a species of small
fish (apparently that which is known to the fishermen as ¢ brit”), was
noticed to school among the bait. Ifforts to capture some of these fish
proved fruitless.

After completing this trial we got under way and headed to the north-

“east. At G.10 p. m., put out the large and small towing-nets for forty-
five minutes and eollected an abundance of sca-fleas in the small net, and
two small fish in the large oue. IHove-to at dark and set one herring
and one mackerel gill-net. The mackerel net was placed at the surface
and the berring net about 24 fathoms deeper (lat. 37° 09’ N, long, 74©
47" W),

The nets were hauled at 4.30 a. m. on the 4th; one butterfish was
taken in the mackerel-net. At 7.30 got under way and kept off, steer-
iug north by cast for 15 miles. Hove-to and threw toll-bait for thirty
minutes ; cod hand-lines were also put out for bottom fish, but nothing
was taken. At 9.45 a. m, changed course to the southward, and at 10
o'clock the small surface net was towed for thirty minutes, collecting
only a few sea-fleas. Later the course was changed to west by south.
At 1.45 p. m. tacked ship to the southeast, and at 2 o’clock put out small
towing-net, towing it for thirty minutes. A small quantity of sea-fleas
and other minute marine lifo was taken in it. (Position, lat. 370 07’ N,
long. 74° 07/ W.) No attempt was made to set gill-nets in the evening
on account of the unfayorable weather.

A moderate southerly wind prevailed during the early part of the
5th, which decreased in force about daylight. Got under way at 5 a. m,,
steering north-northwest, and at 7 o’clock hove-to to make observations,
taking bottoin temperatures, throwing toll-bait, and trying with hand-
lines for bottom fish. Two dog-tish were the only fish taken. (Posi-
tion, lat. 36° 59’ N., Tong. 750 02/ W.) Anexamination of the stomachs
of the dog-fish showed their prey to be squid and some kind of fish
which it was impossible to identify on account of disintegration attend-
ing digestion. After completing the trial for fish, the small towing-net
was used and took an abundance of sea-fleas. Kept off on a north-north-
west course for eight miles, when we changed to W. 3 8., for Cape Henry.
At 9.15 a. m. the small surface net was towed for thirty minutes; a
quantity of sea-fleas was taken. (Dosition, lat. 370 04 N, long. 75°
16/ W.) The surface net was again put out at 10.30 a. m., collecting &
very small amount of sea-fleas, which secemed to indicate that the west-
ern edge of the distribution of this species had been ucarly reached,
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(Position, lat. 370 02’ N., long. 75° 33’ W.) At noon made Cape Menry,

bearing west, and at 6.32 p. m. anchored in Hampton Roads.
Immediately upon anchoring I went on shore to telegraph ourarrival

and to get the vessel’s mail. Received telegraphic orders on the 7th to

await instructions by mail.

G.—INVESTIGATION OF MENIADEN IN CHESAPEAKE BAY.
3. ORIDERS.

On the morning of the 9th we sailed from ITampton Roads under the
following orders, to make an investigation of the spawning habits and
other characteristics of the menhaden :

U. S. COMMISSION OF Fisit AND TFISHERIES,
Washington, D. C., May 7, 1888,

Sie: I do not think it desirable for you to go outside of the Capes
again betore you are joined by Dr. Bean. Ile expects to reach Old
Point fully prepared for the cruise by Friday morning. In the inter-
val I wish you, by cruising in the bay and by boarding vessels engaged
in the menhaden fishery, to get information in regard to the spawning
menhaden, and if possible to procure cither the gravid fish or the eges
With this object in view it is desirable that you should

of the same. i
make use of your tow-nets, and the eggs on board of the schooner should

be developed to the point when' the specics may be identified. In the
absence of all knowledgo of the characteristics of the menhaden, it is of
able that no means of investigation should be neglected.

course desir . ;
ag is heavy and possibly adhesive,

My impression, however, is that thee
and if this be the spawning season the chance of finding eggs of the
menhaden will be greater among the material brought up by dredging
than that collected from the surface by tow-nets. Without preseribing
any specific plan of procedure, 1 wish you to usc your best judgment to
get any information iy regard to the menlna-dqn.

All young forms of fish taken in tow-uets iu the Chesapeake should
be preserved most carefully, since the probability is that among the col-
lections made the embryo forms of the same will be present. Pleaso
make your arrangements 8o a8 to be certainly at Old Yoint Friday

morning on the arrival of the Washington boat.

» » » » * » *

Very truly yours
J ' M. MCDONALD,

Commissioner.
Capt. D. E. COLLINS, ) ]
Commanding Schooner Grampus, Old Point Comfort, Va.

The inquiry ordered by the Commissioner was made with as much
Promptness as practicable; the results obtained are cmbodied in the
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following report, which was written immediately after our return to
Hampton Roads:

4. REPOR'Y UPON INQUIRY.

U. S. ComyIssioN oF Frsim AND FISHERIES,
Schooner Grampus, Hampton Roads, Va., May 10, 1888,

SIR : In regard to the desired information of the menhaden, and moro
especially the determination of the period of reproduction of this species,
I would say that we left here on the morning of the 9th instant, and pro-
ceeded to investigate the waters of the Chesapeake included between
Old Point Comfort and York Spit on thic west side, and from near the
middle ground, oft Cape Charles, to Lynn Haven Bay.

This is considered a favorable locality for the occurrence of menhaden
at this period, as well'as later in the season. The methods used were
in accordance with your suggestions, viz: boat dredge, large and small
tow-nets. A careful and persistent trial with these forms of apparatus
failed to collect cither fish eggs or the young fish, thoe only collections
being a species of shrimp secured in the dredge.

Trap fishermen were interviewed at Back River Point, and specimens
of menhaden were obtained for examination.  About forty of these fish
were opened and their ovaries examined, but in every instance they
were found in the earvlier stages of formation. Specimens have been
preserved intact for future reference, as well as the viscera of those
examined.

The most important information was obtained fsom Captain Squires,
of the Menhaden steamer Jde Aungusta, of Onauncock,Va. In interview-
ing him to-day off York Spit Inght he said he has been engaged in the
menhaden fishery in the Chesapeake for the past seventeen years, and
in all of his experience has never found spawning menhaden exeepting
between the 1st and 20th of October. On two oceasions during this
period he has seen both the spawn and milt running out of them freely
while bailing them out of the seine. IIe has alsp attempted to impreg-
nate the eggs on ouc of these occasions, and says positively that they
will not float.

Captain Squires further stated that he has seen this spring, and on
former occasions in April and May, the young menhaden about 1 ivch
in length. The present condition of the fish examined Ly us, togethor
with the appearance of the young fish alluded to, seem to be corrobo-
rativeof his testimony, and apparently attaches cousiderable importance
to it.

" The sailing schooners which fish for the  factory” on Back River
have not commenced operations yet. Iam informed that they will begin
about July 1st. There did not appear to be any large bodies of men-
haden in the localitics visited by us. Four steamers, including that
commianded by Captain Squires, were fishing oft York Spit to-day. T
did not have an opportunity to board either of the others while on the
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ground, as they were in motion most of the time. Une or two small
catches were made by them to-day.
I remain, very respecttully,
- D. I3, CoLLINS,
Commanding pro. tem.

Tlon. MARSHALL MCDONALD,
U. 8. Commissioner of Fish and Fisherics, Washington, D. C.

H.—NARRATIVE OF CRUISE FROM MAY 10 TO MAY 25.

We returned to Hampton Roads late on the afternoon of the 10th, and
were joined by Dr. T. I Bean the following morning. The weather
was very unfavorable, and consequently we did not leave harbor until
the 12th, when we got under way ab 7.10 2. m., and at 9.40 Cape Ienry
bore south about 3 miles distant.  Tool bottom temperature at 1 p. m,
in 12 fathoms of water, our position being lat. 370 0/ N, long. 750 32/
W. After taking the bottom temperatuve the small surface net was
towed for twenty-five minntes, and a small quantity of crustacea was
taken. Took bottom temperature again at 4 o’clock, and also towed
surface net. (Position, lat. 37° 02" N.. long. 75¢ 01 W.) In lat. 37003/
N., long. 74° 47/ W, at 6 p. m. took bottom temperature and put out
small towing-net for an hour, collecting a lot of little jelly-tishes and
some crustacea. llove-to at dark, but did not set gill-nets, since the
weather continned unfavorable.

There was a light bafiling wind from the north-northwest and a rough
sea heaving from the southward in the carly morning of the 13th.  Got
under way at 5 o’clock and Leaded to the northeast. Made trial with
surface net for an hour, in which wo secured a few green fish-eggs,
(Position, lat. 36° 59/ N., long. 74 41’ W.) Used the same form of ap-
paratus (rom 9.30 antil 11 o’¢lock, collecting more fish eggs.

At 11.45 a. m. tacked ship to the north, the wind having worked
around to northeast accompanied by foggy weather. At 4.30 p. m,, in
lat. 370 15’ N., long. 740 48’ W, towed the small surface net for thirty
and collected an abundance of sea-tleag in it. PPut out bLoth
the large and small surface nets at 6.30 p. m. and towed them for fifty
minutes, collecting a lot of small erustacea in the small net and noth-
ing in the larger oue. Took bottom temperatures at 7.25 p. m. in 26
fathoms of water. The vessel lay-to ¢ jogging ” under lower sails dur.
ing the night.

Put out the small surface net for an hour at 5 a.m. on the 14th,
taking in it a quantity of crustacea and small floating shells. (Losition,
lat, 370 16’ N., long. 74° 50/ W.) Near this locality, between 5.30 and
7 o’clock, we saw what we believed to be three schools of fish, though
it is impossible to say positively what species they were, Hove-toand
threw toll-bait and used cod hand-lines baited with salt menhaden.
Caught ouly two skates on the hand-lines, from which a number of para-
sites were taken. After completing this trial the vessel was kept-oft

minutes
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on a northeast 3 north course. In the position approximating that
given for the last trial we put out the small towing-net and collected a
quantity of erustacea in it. Saw a few gulls and two or three gannets,
also greasy slicks, indicative of some species of fish wear the surface.
Our course was changed to north-northeast at 12.30 p. m,, the wind
blowing a moderate breeze from south-southwest to south. About &
o'clock @ large school of porpoises came alongside. We suceeeded in
harpooning one of them, but did not sccure it, since the harpoon-line
parted.  Qur position at this time was lat. 370 48 N., long. 74° 38’ W.

Not long after the school of porpoises passed us, and while supper
was being served, the vessel ran into a school of fish which, in the opin-
ion of the second officer, who was in charge of the deck at the time,
were mackerel, judging from their characteristic rush when distarbed.
(Position, lat. 370 44’ N, long. 74° 38’ W.) The large and small towing-
nets were put out and towed for an hour at 6.05 p. m. A number of
small jelly-fishes were taken in the small net and one young hake in the
larger one.  The position of this trial was lat, 37° 49’ N, long. 74° 36’ W,

1t was my intention to set gill-nets during the night, but the condi-
tion of the water was favorable for noting any schools of fish that might
be in the vicinity. In view of this fact and the importance of utilizing
the night as well as day to cruise over as large an area as possible’in
order to observe the movements of surface-swinnning fishes, I concluded
to keep the vessel under way. Towards midnight a few dog-tish were
secn from the mast-head, but no other fish were noticed. During the
night our course was to the northeast, with the wind from east-south-
east, and occasional showers of rain. The wind féll about midnight and
a calm prevailed.

In the carly morning of the 15th there was a calm, followed by alight
variable wind, which, later in the forenoon, settled to a strong breeze
from north-northwest., In lat. 38° 18 N., long, 74° 14/ W,, used the
surface towing-net and collected! a small quantity of sea-fleas. At 9
oclock noticed a small flock of sea-geese in lat. 380 18 N., long. 74° 14/
W. Observations taken at noon showed our position to be 38° 18/
north latitude and 74° 14/ west longitude. )

Tacked ship to the westward at 4 o’clock, and at 6.30 p. m. used the
large and small towing-nets for an hour, collecting a lot of minute
crastacea in the small net and one small hake in the larger net. (Posi-
tion, lat. 38° 37/ N, long. 740 10/ W.) The wind decreased counsider-
ably in force at 7 o'clock, and at 9 p. m. the vessel was hove-to and
mackerel and herring gill-nets were set.

Hauled tbe nets at 4.30 a. m. on the 16th and caught 4 silver hake
(Merlucius) about 13 inches long. As soon as the nets were on board
got under way and stood to the west-northwest. Towed the large and
small surface nets for ashort time at 6.30 a. mn., taking in them somesmpall
crustacea and two young hake. (DPosition, lat. 38° 37’ N., long. 74°
18' W.)
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Sighted pilot boat number 3, of Philadelphia, at 7.25 and changed
course to intercept her, which we did at 8.20 a. m.  Ler captain reported
not having seen any mackerel this season. After speaking with the
pilot boat, the vessel was kept oft to the northeast for 40 miles, with a
lookout at the mast-head. Ilove-to at 1 p. m. in lat. 39° 15 N., long.
730 48’ W., and threw toll-bait for thirty minutes, also tried for hottom
fish with hand-lines, but got nothing. After completing the trial we
got under way and. towed the small surface net, collecting a limited
amonnt of crustacea. The vessel was then headed on an cast by north
course, in which direction we sailed 19 miles, when we again put ont the
small surface net, in which nothing was taken. (Position, lat, 39° 2¢/
N., long. 739 25/ W)

At 4.30 p. m. the vessel was headed to the northeast, and about 5.40
p. m. we spoke with the British schooner Atwood, of Annapolis, Nova
Scotia. Ier captain reported seeing a large body of schooling fish the
previous night, which he thought were mackerel, about 30 miles cast-
northeast of this position. With a view of finding these mackerel if
possible, the Grampus was headed northeast by east one-half east, and
we ran in that direction for 32 miles. At 11.15 p. m. tacked ship and
lay-to. DIut out the small surface towing-net for 30 minutes, in which
were colleeted an abundance of the same species of crustacea as was
found off Body Island. Itis worthy of remark that this form of crusta-
cean was not found in abundance in any other regions traversed to this
time. (Position, lat. 36° 31’ N., long. 790 50’ W.)

In the early morning of tho 17th there was strong breeze from north-
northwest, with a sharp sea. AtZ2 o'clock tacked ship and lay-by on
the port tack. The small towing-net was used at 9.135, but the weather
was unfavorable for such work and tho trial was very unsatisfactory.
A trial with toll-bait was made at 1.25 p. m.; nothing was taken. Po-
sition, lat. 39° 33 N, long. 72° 48" \W.

The vessel was keptoffon a northeast course until 4.30 p. m., when the
small towing-net was put out and took a large collection of crustacea,
our position at this time being lat. 390 42/ N., long. 720 37 W. Com-
pleting this trial we headed to the northeast and sailed in that divee-
tion for 114 miles, when both the large and small towing-nets were put
out, in which were collected an abundance of crustacea and 12 young
hake. (Position, lat. 39° 52’ N., long. 720 30" W.) Hove-to at 11 p. m,,
and set large mackerel net.

The mackerel net was hauled at 4.43 a. m. on the 18th, taking
nothing. Got under way at 5 o’elock and ran to the eastward for 11
miles. The small surface net was pyt out at 8 o’clock and collected a
quantity of crustacea and one young pollock. At the same time took
bottom temperatures in 45 fathoms of water. The position of this trial
was lat. 200 56/ N., long. 720 12/ W,

The course was changed to northwest by north at 835 am. When
in lat. 400 08’ N., long. 720 30’ the small towing-net was put out and col-
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lected an abundance of sea-fleas and one young hake. Used the small
suarface net again at 4.45 p. m. in lat. 400 207 N, long. 720 47/ W, and
took a small amount of crustacea. After completing the towing,
sounded in 27 fathoms and took bottom temperature. (Position, lat.
400 21/ N., long. 720 47/ 30"’ W.) About this time changed course to the
castward. Towards evening the avind increased, coming from south-
southeast, with threatenipg weather and rain. At 7.45 p. ., hauled
the jibs to windward and ¢ jogged ” on the starboard taek, and at 8.30
p. m., drew away jibs and “jogged” with mainsheet eased off.  Tacked
ship at 10 o’clock, heading to the southward, on port tack.

There was a stiff to moderate edst-southeast breeze with fogg
weather in the early part of the morning of the 19th., At 6 o’clock
towed the small surface net for forty-five minutes and secured a few sea-
fleas. (Position, lat. 400 13’ N, long. 720 19 W.) The fog prevailed
the greater part of the forenoon, with a moderate north by west wind;
vessel on the port tack headed to northeast by north,  Daring the after-
noon the wind hauled from north-northwest to north-northeast; weather
partially clear at intervals. At 4.30 p. m. a large school of porpoises
came alongside, from which we harpooned and obtained one specimen.
Used the small towing-net at this position,taking considerable crustacea.
(Position, lat. 40° 38’ N, long. 710 4% W.)  Also took bottom tempera-
tures in the above position. Threw toll-bait for thirty minutes at 5.43
p. 1., but did not “raise” any fish; also put out hand-lines for bottom
fish with no better success. The casterly course was continued during
the night.

On the morning of the 20th of May there was a moderate breeze from
north-porthwest, and clonded sky. At 6 o'clock Bloek Island bore
abeam and a courde was shaped for a point between Brentow’s Reef
and Sakounet River,in which locality large numbers of floating fish
eggs oceurred last year. At 8.10 a. m., between the above mentioned
places and about 4 miles off shore, the simall surface net was towed for
twenty minutes, in which Were collected alarge quantity of crastacea
and some fish eges. TFrequent towings were made until 11 o'clock
which resulted in the procurement of considerable quantities of fish
eggs.  Unfortunately, when jibing the main-boom the tackle over-
turned the dish containing the fish eggs, which occasioned the loss of
the entire lot. ITowever, the Joss by this accident was repaired, since
we made additional collections soon after. Some of the eggs thus ob-
tained were put into the apparatus for developing eggs, and others
were put into pans and the ova were kept alive by frequently changing
the water on them, After makinggthese collections we filled away for
Wood’s Holl, where we arrived at £.35 p. m., and soon therealter trans-
ferred the eggs to the hatchery.

The vessel laid at the Wood’s Holl Station from the eveuning of the
20th until the morning of the 28th, the crew being employed in knitting
together the several sections of the purse-geine and getting it ready for
use, overhaunling the seine-boat, ete.
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On May 234 the Commissioner dirocted that the ship’s writer, Mr. A,
B. Alexander, be detached from the vessel and ordered to Gloucester,
Mass., to await orders, and on the 25th Mr. Alexander Jeft the vessel.
Mr. George A. Miller, who was appointed to the position vacated by
Mr. Alexander, reported for duty on the 1st of June.

I.—CHANGE OF COMMANDING OFFICER AND IN PERSONNEL.

On tho 25th of May the Commissioner ordersd me to assume tull com-
mand of the vessel, in place of Capt. J. W. Collins, who "had been as-
signed more important duties, and promoted Mr. E. E. Hahn to the
position of first mate.

J.—CRUISE FFOR LIVE MACKEREL.

The purse-seine and seine-boat, having been made ready and trans.
forred to tho vessel, we got under way at 9.12 a. m. on the 28th for the
purpose of eruising at sea to secure, if possible, a school of spawning
mackerel for the Wood’s Holl Station, with a view to obtaining the eggs
of that species for hatching mackerel fry. At 1120 a. m., Gay Head
bore abeam and our course was laid south by west one-half south. I
had intended to cruise to the southward, in the vicinity of Cox’s Ledge,
judging that locality to be a good one for mackerel, but the threaten-
ing appearance of the weather and the increasing southeast wind in-
duced me to run in the direction of Newport. During the carly after-
noon heavy rain showers prevailed, with an increasing southeast wind,
attended by otler indications of a stormy night. With such unfavor-
able conditions in view, I concluded it was best to run into Newport
Harbor for the nfght, and at 4.57 p. ., weanchored between Fort Adams
and Lime Rock Light.

The wind continued from the southeast in the early part of tho 20th,
though moderate in force, with a thick fog. The purse-seine was put
into the scine-boat in the morning and the purse-line rove so that the
apparatus would be ready for immediate use. The fog lifted about 1
o’clock and soon after we got under way. At 2p.m., Brentow’s Reef
Light Ship bore abeam and the vessel was headed south on the star-
board tack. The small surface net was put out at 6.20 p. m.,;in lat. 410
02/ N, long. 71008 W., and towed for forty minuates; a small collection
of crustacea and young hake were obtained. At 7.40 p, m., hove-to for
the night.

There was a south-southwest to southwest wind on the morning of
the 30th, with squally weather until about 7.30 a.m. The small surface
net was towed at 6.30 a. m., and in i was taken an abundance of the
crustacean known to the fishermenas “red cayenne,” or ¢sced,” together -
with two young fish. Got under way and stood to the south-southwest
at 6.33 2. m. The small towing-net was put out at 11.10 o’clock and
gecured one small fish. (Position, lat. 100 45’ N,, long. 71008’ W.) A
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little later tacked ship to the east-northeast. The presence of surface
fish-foodd and other indications of mackerel that were noticed this moru-
ing induced me to run back to look for fish in that direction, and also
to continue the research farther to the southeast. At 1.53 p. m., put
out the small surface net for fifteen minutes and collected six young
fish and a few fish eggs. '

Between 2 and 3.15 p. m. five towings were made with the small sur-
face net, extending from lat. 40° 46’ N., long. 71° 00 W, to lat. 400
47" N., long. 710 55’ W. Near the last position an abundanco of the
red erustacean and small fish were taken in the net.  Iove-to and threw
«toll-bait” for mackerel, and also used hand-lines baited with alewives
for bottom fish. This trial resulted in securing 2 squirrel hake, 6 com.
mon hake, and 1 female spiny-backed dog-fish, with young.

The vessel was kept hove-to until 9.25 p. m., when we got under way
and stood to the east by north. Between 10 and 11 o’clock, from lat.
400 47/ N., long. 702 52/ W., to lat. 40° 50’ N, long. 70° 40’ W., we
passed about twenty schools of fish, their presence being visible Ly the
phosphorescence of the water. Most of these schools were small in size
and deep down in water, several of them being startled by the vessel run-
ning through them, From their movements when disturbed we judged
they were mackerel. T was anxious to set the purse-seine for some
of these fish to determine the species, as well as to obtain some eggs
for the hatchery, but the natare of the weather, a dense fog having set
in, convinced me that an attempt at night seining could not have been
successfully accomplished, with the small complement of men which' wo
carried, without too much risk, since only one man conld be left on board
to work the vessel. At 11 o’clock the vessel was hovelto for the night
on the starboard tack.

In the early morning of the 31st there was 2 moderate south-southwest
to south breeze, with foggy weather. At 6.30 a. ., in lat. 400 47/ N.,,
long. 70° 30’ W., put out hand-lines, baited with alewives, for bottom
fish, and succeeded in catehing 6 codfish, 2 common hake, and 1 had-
doek. The stomachs of the cod were opened and the contents exam-
ined. In them we found scallops, shrimp, and squid. Got under way
on a northeast by cast one-half east course at 8.24 . m., and towed the
small surface net on two oceasions, which took an abundance of crus-
taceain each trial. (Position, lat. 400 45’ 30" N., long. 70° 36/ W., and
lat. 40° 45’ N., long. 700 35/ 30" W., D. R.). P

Between lat. 40° 46’ N, long. 70° 33’ W,, and lat. 400 45’ 30" N.,

' long. 70029 W., from 10.45 to 11.30 a. m., three towings with the small
surface net were made. Young hake, fish eggs, and “red seed” wero
collected.  Tirom the scantamount of the latter 1 judged we had reached

" the eastern limit of its distribution. Tacked ship at 11.30 and steered
southwest, the object of this course being to locate the limits of' the “red
cayenne.” Towings were made between 12.20 and 1.40 p. m. from lat.
400 45/ N,, long. 70° 29’ W., and lat. 40° 44’ N., long. 70° 32 W. The
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red crustacean was found very abundant in the last position. Two tow-
ings to the northeast of the last position failed to collect specimens of
this form, but secured young hake and fish eggs.

During the day three bagdons and one jaeger were shot, though the
birds were by no means numerous. At 5.35 p. m. a porpoise was har-
pooned by the second officer, and we succeeded in taking it on board.
It is probably worthy of remark that this porpoise aud its mate were
in company with a school of blackiish. (Position, lat. 40° 43/ N., long.
700 32/ W.) Towings with the small surface net in this position gave
an abundance of the red crustacean, together with small round jelly-
fishes. The vessel was hove-to on the port tack at 7 o’clock.

In the early part of the following day (Junel) the wind was from the
south, gradually hauling to the north-northwest, and then backing to
the southwest in the afternoon, the weather being rainy and foggy. At
12.10 a. m. changed course to northwest one-half north, in which diree-
tion we sailed 21 miles, when the vessel was headed north-vorthwest
for a distance of 2 miles, when odt course was changed to north by
east.

The small surface net was towed for twenty minutes at 9.05 a. m., in
lat. 410 07 N., long. 71° 02/ 30" W. (D). R.), and quantities of floating
tish eggs, small erustaceans, and a few young fish were collected. At

10.35 the small towing-net was used; it took an abundance of fish eggs,

which were put into the hatehing apparatus. Abgut 16 miles south-

southwest from Vineyard Sound Light-Ship masses of floating fish eggs
were collected, the tide probably bringing them together at this point.
The fog cleared about 2 o’clock in the afternoon and the vessel was
steered northeast by east. At 4 p.m. Gay Head bore abeam, and at 6.30
we ran into Wood’s Holl Harbor and transferred the fish eggs to the

hatehery.
K.—ORDERS FOR CONTINUING THI CRUISE.

After our arrival I received the following orders from the Commis-

sioner, expressing bis desire to have the work continued:
U. S. CommissioN oF FISH AND FISHERIES,
Washington, D. C., May 30, 1888,

SIr: Yon will continneeraising for the purpose of taking live mack-
erel for the Wood’s Holl hatchery, and making observations and studies
of tho movements of mackerel, ete., until further orders.  Should you
suceeed in bringing in a lot of live mackerel, please telegraph the fact.
At present it looks as though it may be desirable to continue your cruise
until near the close of June, but we shall be governed largely by the

results obtained.

Very respectfully, M. McDoONALD
. y

Commissioner.

Capt. D. . COLLINS,
Schooner Grampus, Wood's Holl, Mass.
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L.—NARRATIVE OF CRUISE I'ROM JUNI 4 TO 30.

The vessel laid at Wood’s Holl until June 4, the intervening period
being occupied .in routine work, The porpoise was shipped in ice by
express to the U.S. National Museum, Washington, 1. C., on the 2d.

We got under way at 1.20 p. m. on the 4th, and were towed to the
entrance of the harbor by the steam-launch belonging to the station.
Beat down the sound with a very light wind, and at 4 p. m. anchored
in Tarpaulin Cove. The small surface net took o quantity of erustacea
which resembled larval crabs. Terns were numerous and evidently
had found some kind of food in the water. A school of fish was no-
ticed inside the buoy off the point of the harbor, but it was, of course,
impossible to secure it. The surface net was put out at 6.30 p. m., and
took some small crustaceans.

Got under way at 5 a.n. on the 5Hth, with a light westerly breeze
and strong head tide, and beat out of the Sound. At8.10 put out the
surface towing-net and took a gréit quantity of small copepods. It
may be interesting to state that the copepods were noticed at the sur-
face of the water in long streaks, '

Spoke with _the fishing schooner James Dyer about 7 miles southwest
of No-Maw’s Land. Her captain reported not having seen any schooling
mackerel, but that a few schools had been taken in this vicinity on the
3d. 1 learned later that the captain was mistaken in regard to the
species, since it was reported to e that several schools of alewives
were caught, but no mackerel.

After speaking with the Dyer the Grampus was headed southeast by
south one-half south, in which direction we sailed 32 miles. The sur-
face net was towed at this point and took a smallquantity of crustacea,
some fish eggs, 2 young hake, 2 specimens of another species of fish, and
two jelly-fishes. (Position, lat. 40° 47/ N, long. 70° 29’ W.) In this
position a small school of fish was noticed and an attempt. wasmade to
capture them, but betore the seine was in position they had sunk deep
below the surface. After this attempt wo continued on our southeast
course under shortened sail. At 8 p. m. some porpoises were seen.,

The vessel was hove-to from midnight until 5 a. m. on the next
day. At 5o'clock the small surface net was put ont and collected an-
abundance of crustacea in fifteen minutes. (Position, lat. 40° 27/ N,,
long. 70° 01/ W.) Got under way at 5.15 a. m., stecring cast-southeast,
in which direction we sailed 10 miles. The small towing-net was put
out in lat. 40° 26’ N.; long. 69°49’ W., but collected nothing. Tacked

-ship at 7.25 a. m. and stood to the west-northwest for 3 miles aud then
to the north for 10 miles. The small surface net was towed for 25
minutes at 10 o'clock, but took nothing. (Lat.40° 36’ N., long. 69°
55' W.)

We spoke with the schooner Nellie M. Rowe, of Gloucester, soon after

-making the last trial, and, in an interview with her eaptain, learned
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that they bad been searching for mackerel for the past week, but, so
far, had not succeeded in getting any. On the 4th instant they took a
school of menbaden about east by north 20 to 25 miles {rom Barnegat.
Finishing our interviow with the captain of the Rowe, we steered a course
to the south-southeast, in which direction wesailed adistance of 13 miles.
At 1,45 p. m. the small surface-net was put out, in which we took noth-
ing. (Position, lat. 40° 27/ N., long. 69° 47" W.) We then tacked
and stood to the west by nortl, and ran a distance of 13% miles. At
3.53 p. m. used the small surface-net in lat. 400 29/ N, fong. 70° 04’ W,
and obtained an abundance of the red craustaccan. Our next course was
west, in which direction we sailed a distance of 4 miles, when we tacked
to south-southeast. At 6.20 p. m., in lat, 400 22/ N., long. 70° 04 W,
put out the small surface towing-net for twenty mioutes, and took the
of the red crustacean yeb obtained. The wind increased
to a very fresh breeze with a sharp sea, which was unfavorable for noting
the presence of schooling fish at any distance from the vessel, unless
they should ¢ show up” very plainly at the surface. At dark the vessel

largest quantity

was hove-to on the port-tack.
1n the early part of the next day (June 7) there was a stiff breeze

from south-southwest, with cloudy weather. At 4.40 a. m. sounded in
48 fathoms of water and took bottom temperature ; put ont the small
surface-net, in which were collected a lot of sea-fleas and other crustacea.
(Position, lat. 400 13’ N., long. ¢90 58’ W.) At 6.40 a. m. kept off to
the northwest by north, on which course black hagdouns were seen at
intervals. The small towing-net was put out at 3 9’(:lock and collected
some fish eggs and two young fish. (Position, lat. 40° 57" N., long.
710 03’ W.) At 3.20 p. m. sounded in 26 fathoms of water and took
bottom temperature. At 3.30 changed coursce to north-northeast one-
half east, and in a few minutes gtoered to the northeast.

We spoke with the fishing schooner Jlisha Baker, fishing for cod-fish
on Cox’s Ledge. Her captain reported not having scen any schooling
fish, but that several mackerol v essels had recently been in this vicinity.
He gave us the head of a largo mackerel which he had taken from his
trawl-line, and he supposed that sharks had eaten the body.

After speaking with the Baker we changed our course and steered
north-northwest ouc-half west. The small surface netwas towed betweon
6 and 7.30 o’clock, and in it was obtained a large quantity of fish eggs,
copepods, and other small crustacea, our position being about 8 or 10
miles southeast from Block Island. Abouf dark the captain of the
schooner Stowell Sherman, of Provincetown, boarded us to learn news
about mackerel. Wo furnished him with what information we had, and
in return learned that lre had been cruising for mackerel since June 2,
covering a region between Shinnecock and South Shoal Light-ship, but
in the whole of the cruise had not seen any schooling fish, o also
said that several weirs at Traro had caught mackerel just previous to
his departure rom port. We hove-to for the night at 7 o'clock.
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There was a stiff to fresh breeze from northeast by east in the carly
morning of the 8th, with & sharp sea, the weather being misty and
rainy. The vessel was *jogging” from 12.30 a. m. until daybreak,
when the sheets were trimmed and we stood inshore towards Newport.
Anchored in Newport Harbor at 9 o’clock, where we fouud four or five
fishing vessels. Other mackerel schooners arrived during thod 1y until
Jate in the afternoon, when there were twenty-seven sail of flishing ves-
sels in the harbor. Some of the captains visited us for the purposo of
learning what news we had of mackerel, and they were informed of the
results of our investigation. Their reports acquainted me with the
recent catches of mackerel by the vessels of the fleet.

The captain of the Robert Dettis reported that the schooner Active
took 1,500 large mackerel on June 4 about 5 miles southwest of Block
Island. Also, that four barrels of salt mackerel were taken by the
schooner Colonel French, and one barrel by a Portland schooner in the

same locality. Mackerel were seen off Cox’s Ledge on the 3d, and some
of the later arrivals in the harbor reported that mackerel were seen in
the vicinity of Montauk DIoint.

On account of a calm we lay at anchor in Newport Harbor until 8.30
o'clock on the 9th, when we got under way, in company with other fish-
ing vessels, with a light southerly breeze. At 10.15 Brenton’s Reel
Light-ship bore abeam, the fishing vessels working towards Block
Island.

It may not be out of place to mention here that when wo left Newport
Harbor most of the fishing vessels were outside of the harbor, where they
took advantage of the breeze as soon as it came along, which gave them '
a start of 4 or & miles of us, and when we were off Brenton’s Reef Light-
ship they still had a lead of 4 or 5 miles dead to windward of us. We
gained quite rapidly on the fleet and at 4 p. m. our vessel was to the
windward of them all, with the exception of the schooner I. J. Merrite,
Jjr., of Gloucester, (md another schooner hailing from Wellfleet.

At 4.30 o’clock, when about 5 miles south by east from Block Island,
we hove-to and spoke with the fishing schooner Elizabeth Smith, of
Portland, Me., her captain desiring information in referenco to mack-
erel, which was furnished him. The captain reported having sailed 30
miles to the southward of this position, but had seen no schooling fish.,
The purse-seine was transferred to the seine-boat, and at 6.40 p. m. we
kept off on a southeast course, with four or five vessels of the mackerel
fleet in company. We hove-to for the night at 7.45 p. m

The fishing schooner Gertrude Summers, of Provincetown, made in-
quiries of us concerning mackerel in the early morning of the 10th.
From her captain I learned that he had been along the south side of
Tiong Island, where he saw schooling menhaden, but no mackerel.

Got under way, steering east-northeast, at 9.35 a. m., with cloudy and
foggy weather; changed course to north at 10.15 a. m., and steered to
the westward at 10,50, The schooner . 4. Sanford, of Dennis, spoke
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with us at 11.10. She had cruised as far as 40 miles south-southwest
of Fire Island. Saw menhaden, but no mackerel.

When about 5 miles south by east from Block Island, at 1.50 p. m., put
out hand-lines for bottom fish, and in an hoar caught five cod-fish and
cighteen cuanners. The fog cleared at 4.45 p. w., when wo laid a course
for Block Island and came to anchor on the northeast side of the islaud
at 5.35 o'clock, where also were twenty-three sail of mackerel schoouers,
At the time of anchoring the wind was fresh from south-southwest,
with threatening weather.

We laid at anchor off Block Island during the 11th, the fregh south.
southwest wind continning, accompanied by foggy weather until 6 a.
m., and low barometer. I visited the schooner Jennie ‘Seaverns, of
Gloucester, in the afternoon. From her captain I learned that on the
previous day he craised G0 miles southeast of Block Island, dnring
which he saw several schools of herring. ITe said that the schooner
David F. Low, of Gloucester, caught 60 barrels of small mackerel-on
tho 4th, about 35 miles from Fire Island. These fish were marketed in
New York, but they brought a low price, on account -of their small
size. The captain of” the Low reported that small mackerel wero
numerous in that locality at the time. I also learned that two or three
small schools of large mackerel had been seen near Shinnecock recently,

At 4 o'clock on the morning of the 12th got under way on the port
tack, steering to the gsouthward, in company with the whole mackerel
flect. When about 3 miles southeast from Block Island Light
changed course to south-sonthwest. We ran into numerous schools of
fish about & miles southeast of Block Island, which had the appear-
At G a. m. left tho vessel, in the seine-boat, to set
ool of fish, but on finding them <o be men-
as noticed that none of the fleet succeeded
in getting any fish, although several of them set theiv seines. Menha-
den steamers were scen inshore, to the westward of Montauk Point.
At 10.55 a. m. there were numerous schools of menhaden in sight,
all of which seemed to be moving to the eastward. Made avother
trial with the purse-seine, but did not succeed in getting fish, After
this trial we stood ofi-shore on south-southeast course, the wind having
veered round to the southwest. We sailed in this direction for 20
miles amd occasionally passed schools of menhaden. At 5.40 p. m. we
saw several schools of fish which appeared tobe mackerel, and captured
a school containing aboutsix barrels, in the purse-seine, about 6 o’clock.
Upon examination, the largest woro found to Le only 8 inches inlength.
and were not spawning fish. We saved about a barrel of them and
liberated the rest. These fish were captured in lat. 409 36/ N, long,
790 00’ W, 1t was noticed that tho vessels of the tleet, which were to the
southward and wostward of us,-were apparently among the fish, thongh
it is impossible to say whothet they took any. Near the position where
the small mackerel were caught tho smallsurface not was used and in it

ance of menhaden.
the purse-seine around a sch
haden did not shoot it. It w
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we collected a very limited amountof crustacea. In the position of the
first set of the scine this morning a species of crustacea was very
abundant. The vessel was hove-to at dark, with jibs to windward.

There was a moderate breeze fromn the southwest with clear weathoer
on the morning of the 13th., Got under way at 5.40 a. m. and stood to
the westward until 8 o’clock, at which time we tacked ship and ran to the
southward., At 10.45 tacked ship and ¢ jogged,” while bottom temper-
atures were taken. Spoke with the schooner Carl Schurz, the captain
reporting that he had been cruising oft IYire Island, but saw nothing
but small mackerel and menhaden. The surface net was put out at
11.35 and secured a small amount of crustacea. The schoouner F. A.
Lambert, of Cohasset, was apoken at 1230 p. m.; the captain reported
having taken some small mackerel on the previous day, but had scen
none since. A large school of porpoises passed us at this time.

We continuned on the southerly course until 3.20 p. m., when a school
of mackerel was seen and we succeeded in capturing it. The school
contained about 14 barrels of ‘‘tinkers” about the same size as thoso
taken yesterday, and we turned them loose. (IPPosition, lat. 400 25’ N,
Iong. 720 28/ W,, D. R.). After making this trial the vessel was steered
on a northeast course. It was noticed that the schooner George A. Le-
land made a haul of fish, and soon after we got under way and spoke
with her, learning that the fish were all small. During the afternoon
numerous schools of these small fish were passed; as the fish were well
up at the surface it was an easy matter to determine their size and
species. At 8.30 p. m. changed course to northeast by east, and at 9
o’clock Shinnecock Light bore abeam, at which time the vessel was
headed to the cast-northeast.

The merning ot the 14th opened with a moderate southerly wind and
clear weathier. At 5 o'clock Mountauk Point bore northwest about 6
miles distant. There were five fishing vessels near us steering to the
eastward, and the rest of the fleet in sight to the southeast, about 8 or 9
miles. Changed course and steered towards this last lot of vessels, and
soon after it was noticed that three of them had taken fish., We ran”
up to the Mertie and Delmar, of Chatham, and boarded her.  The captain
reported having taken 50 barrels of small mackerel the afternoon be-
fore, and at the time we went on board the crew were engaged in
dressing them. No large mackerel had been seen by him. The posi-
tion of the catch of the Delmar was about 12 miles south-southeast
from Block Island, At 9.30 o’clock a. m. we kept off and ran to the
northeast by cast. P’utout the small surface net at 11.20, when about
4 miles northwest one-half north from Cox’s Ledge; towed it for twenty-
five minutes and collected a small amount of fish cggs.

After completing this towing the Grampus was kept-off on a north-
east course. The towing-net was again put out at 12.45 p. m. and took
a small amount of fish eggs in five mintites. At 1.40 o’clock the same
apparatus was towed for 10 minutes; two young fish aid some fish eggs
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wore collected. At 2.30 p. m. Gay Head bore abeam, and a little Iater
wo spoke with the schooner Lizzie Maud, of Portland, offt Mancmsha
Bight. Her captain reported-getting S00 large mackerel in this locality
the day before. We hove-to off Manemsha Bight to look for mackerel,
and saw one school containing probably a barrel, which, however, sunk
out of sight before wo had an opportunity to attempt a capture. Later
in the afternoon the wind increased to a fresh breeze, accompanied by
rain squalls, and the vessel was headed for Wood’s Holl, where we ar-
rived about dark.

Dr. T. . Bean left the vessel on the 15th and proceeded to Glouces-
ter, in compliance with instructions from the Commissioner. The Cowm-
missioner visited the vessel during the afternoon and made arrange-
ments to have the crew assist in preparing a shipment of live lobsters
for the West Coast. After completing this worls, the purse-seine was
prepared for storing, and, together with other apparatus taken on
board at the beginning of the cruise, was transferred to the store-house
at this station, in accordance with verbal instructions from the Com-
missioner. Completing the storing of the apparatus, the vessel sailed
for Gloucester, Mass., on the 18th, where we arrived the next day.
_From the 19th of June until the end of the fiscal year the vessel laid at
Gloucester painting and refitting for her summer’s work.

On account of failing health I was granted leave of absence from the
24th of June until the vessel was fitted for sea, the repairs being under
the direct supervision of the first officer, Mr. E. E. Habn.

The following tabulated statements present in a concise form the re-
sults of the work performed ou the cruise:

* M.—TABULATED STATEMENTS.

"TABLE 1.—Showing towings with small surface-nct.

1Tour. | Position. ' Distaneo
Time 8 C
Date. : Tty T Tl gecupied. | towed. Results
i Lat. N. | Long. W,
1888, bo v wo o u Mites, |
Apr. 17| 11 ..i 36 50 i 75 45 45 minutes.. ! Nothing.
17 0. 386 45 75 27 30 minutes. . 13 Do
17 |eeee. .. 7 | 36 46 75 13 ollO enenens 1% | Miscellancous forms of crusta.
: cenns,
18| 7 |oe.... 3613 74 51 1 hour .. 4 Do.
[1: 2 IS 6.30 | 35 46 74 55 4 hour 1} X;v.
19) 7 ceeen.| 95 48 7443 DODURRIIN PP {)o.
19 0,
19 . . Do.
2 .| 14 bours ... Ja .\q(hulu.
b T A T A A A 2 T T R (R R Miscellanoous forma of crusta.
conns,
21 | 40 Minntos. . feeaeennn-. Do.
ul 14 hours ... 2 Do.
ag .| 80 minutes. .o Do.
29 PR { 17 SN 1 Dao.
23 _,A({o P i Bo.
. PO I S, 0.
May } sdoaae... 1 Do.
1 2,40 : | oedo e 1 Do.
1. K ) rar 00, LT 40 ceedlo Lol 1 Do. -~
Pl e CBesedn was [de 1.| Nothing,

H. Mis. 133—38
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TanLe 1L.—=Showing towings with small surface-net—Continued.

Date.

1888.

May

Juno

[

3 0

[EXLES RLIVS

Lt

Hour.

AN P.M.. Lat.N.

Iosition.

Long. W
.i. ———— - I,
6.30 [...... 36 53 I 74 40
37 01 30 , 75 00
S3706 0 | T4 47
36 68 17461
3650 |74 50
3700 17447
372 T
3707 17407
. 2 36 59 5 02
9.15 37 04 | 75
10. 30 175 ¢
....... 75 ¢
4 3702 7501
6 8708|7447
1
59 | M4l
[
15 . T4 48
22,7453
16 75
7T feeeonnd 3718 74 48 30
| 74 36
74 14
| 74 10
17418
73 48
| 73 25
720
72 00
7287
72 30
7212
T T2 80
7247
| 72 26
2 10
71 49
71 08
70 51
71 08
71 00
| 7L 55
70 36

40

Tarp pnnlm Cove
...do
..o

47

27
26
36
27
20

29

-
=
w
55
=]

40 5 71 03
_OfY Block Island ..
40 36

| 72 00
72 00

! U(} ( t)\ y Ledyge ...

Timo
vecupied.,

30 minutes. .

do oLl
Z(, mmntos
I hour......
30 minutey. .
45 minutes. .
30 minutes..
cendo i
40 minates..
30 minutes..
Ao
minutes.
llllllllll"l
60 minntes..

ceedo el
13 hours ...
30 minutes. .

50 minutes. .
60 minutes..

eedo ol
30 minntes..
60 minntes..
30 minutes.

25 minutes..

50 minntes..

40 minutes.
40 minutea. .
20 minutos. .

13 minutos..
15 minutes. .
75 minutes..
23 minutoes.
45 minute:
80 minute

20 minutes. .

5 minntes..
10 ninutes..
25 minutes..
20 minutoes. .

ceeddo Ll
PR | [+ IO
10 minute

P 0 .
00 minutes..

.-

minntes. .
5 minulos. ..

i 10 minutes..,
I

Distanee
towed.

Miles.
1

S e

[rees

24t btk Sk ok ket b [

t

e e p £
[

b ke DS
v g

Results.

Miscellancous forms nf u‘nata-
ceans.
Do.
Do,
Do.
Do.
Do,
Dao.
Do,
Do.
Do.
Do.
Da.
Do.
Miscellancous forms of crusta-
ceans and jolly-tishes,
Ureen tish eggs,
Do,
Miscellaneous forms of crusta-

! \Iwullnnonus forms of crusta.

ceans and anollusca,

I Mincellancous forms of crusta.

ceany,
Do.
Do,
Do,
Do.
Do.
Nothing.
Crustacoans.
Nothing, weather bad.
Miscellanvous forws of crusta-

ans and 1 small pollock.
v and 1 amall hake.
couns.

Crustaceansand 2 youny hake.
Cited Cayenne™ and 2 youug
Bako.
1 small fish,
IFish oggs and young fish.
Crustaconna.
Do,
Do,
Crustaceans, hako, and fish eggs.
Crustiicenns.
S Red Cayenno ™ and jelly-fishes,
Crustaceans, fish oggs, and
voung fish.
sl eggrs.
Crusticeans,
Do,
Do,
Crastacoans, 2 small hake, and
fish oggs.
Crustacouns.

- Nothing.

“Red (/u) enno " veryabuandant.

0,
Crustaconna.
Lish egga aud 2 yonug fish,
Iish egps in abnndanco.
Crustaceans.
Do,
l\mh u;.{-'u

l<mh o"g 3 and young fish.
’
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2.—8Skowing towings with large surface-net.
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TABLE
e - e e s e e
Hour. I Position. !
-~
e e 1 Time occu-
Date. |-—— | 7 pied.
AM. [ P.M. . Lat.N. |Long. W.
oo o+ 1
6.30 | 35 46 ™ 55 30 minutes..
veaaa.| 36 34 74 34 |.eeeee- eeeaeees
5 37 07 | 74 48 40 minutes..
6 37 385 74 30 30 | 30 minutes..}
. 3740 '10 74 30 00 Sdo L.
S 36 59 4 | 74 46 ..do
47 06 i 74 46 20 minntes..
37 09 74 47 45 minutos..
37 22 | 74 53 | 50 minutes..
37 49 74 36 60 minutes..
38 47 74 10 G0 minutos. .
38 47 714 18 30 wminutes..
39 52 72 30 50 minutes..
TABLE 3.—Showing trials for fish with
Hour. ‘ DPosition. |
Dﬂ(o. _ i D i A]lp:\l'illl“ﬁ H
AM | >. M., Lat.N. [Long. V.
1888. " ot
April18 74 51 Toll-bait....
18 74 61 Hand-linos..
18 7% 02 "Poll-bait. . ..
18 75 02 Mand-lines. .
19 74 43 Gill-nets....
20 74 51 Toll-bait.-..
20 74 51 1and-lines. .
2! 74 48 Toll-bait..
21 74 48 Gillnets. ...
22 74 47 "Toll-bajt. ...
a2 74 47 Haud-lines..
22 74 50 Toll-bait
23 7430 |....do ...
2 74 30 Hand lines..
24 7488 Toll-bait. .
24 74 98 Hand-lines. -
25 45 | 74 49 Gill-nots ...
May 1 5 30 | 74 21 Toll-bait . .. .
2 ; 74 47 Gill-nots. ...
3 74 51 Toll-bait . ...
3 74 51 * Haund-lines .
3. 7447 | Gillnots ...
4 74 49 | Toll-bait....
4 74 49 Hand.linos..
5 75 02 Toll-bait. ...
5 76 02 Hand-lines. .
14 74 48 30 | Toll-bnit ...
14 74 48 30 | liaud-lines..
15 46 30 | 74 12 Gill-nets .
16 73 48 Toll-bait
10 73 48 Hand-linos..
17 72 48 Toll-bait - .-
17 |. EIRK) Gillnots. ...
18 |. 71 49 Toll-bait.
13 71 49 Hand-lines.
30 71 55 Toll- bait ...
30 71 55 Iand-lines..
31 70 30 [ U IO
Juno 10 |......-| 1.50 | 5M. E. off Blook Td).
12 6 [eeees 4. S. E. Block Id.
12| 8.40(...... M. off Montauk Pt]....d
12 {...... 6 40 36 I 72 00
18 azo (4025 1228 do
| !

Dt'::‘\"(::f'“ tesnlts.
Miles.
14 ° 6 yonng fish.
.......... i 1 buttorlish,
13 1 small fish,
1 Nothing.
1 Do.
1 Do,
1 Do.
2 1 butterfish and 1 small hako.
2 | Nothing.
2 1 small hake,
2 1 small hake.
1 | 2small hake.
13 12 amall hako.
|
“toll-taity” hand-lines, ele.
Buit ! 'l‘iuu:, oceu- i Tesult
v picd. { resuity.
l i
{ -
Toll ...... 30 minntes. .} Nothing,
Salt. fish I . 1 deg-tish.,
11 Ao ... Notlung.
: .do 2 dog-tish.
2 hours . Nothing.
4() mmutuq Do,
Ao ... 1 dog.fish.
50 minutes .. Nothing.
10 hours ....| Jsmallmackerel,
1 hour .. Nothing.
PR [t S Do
odo... Do.
S0 minutes.. Dao.
e dO e Do
50 minutes. . Do.

Salt fish ..i..

Nots.oo.o.
Tolling ...

Salt fish .. |.

Toll

Toll
Salt fish ..

Alesvives .

c..do...
3 hours .
30 minutes..
9 hours ...
2 hours.
2 hours
03 honrs
30 mmulos

"60 minutes.
do .
% Dhowrs -
30 minnt

..do
50 minutes. .

45 minutes..

i 40 minutes.

5.45 howrs ..
30 minutes. .

1 dog-lish.
1Branch herving
I\'uﬂnng

. \(lmuhnl“ljlll "
Nothing.
1 buttertish.
Nothing.

Do.

Do.
A 2dogish.,
Nothing,
< skates.,
4 silver hake.
Nothing.
. Do.

Do.

Do.

Do.

Do.

Do.
Geommon hnke, 2

synirrel hake.

Y6 cod, 2 common
1 had.

1 hake,

| doek. -

J5 cod, 18 cun-

nory.

i Lilwerated fish.
| Minsl,

! 6 burreln tinker
mackerel.

14 harrels tinker
mackerel.
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TasLe 4.—Showing positions of occurrence of pelagic fishes, ete., spring of 1888,

Hours. I Tosition.
Date. | -—— mmmmme e Species. Quantity. Rewarks.
A.M.|P.M.| Lat.N. : Long. W.
o
2 o 1] o +
37 27 ’ 74 48 | Unknown..... 3poda....... Seen from mast-head.
1 36 45 75 27 | Whales . ......]' 3 - Do.
i 36 39 ! 74 51 ' Porpoiscs. Going N.W.
3707 | 7451 “Brit” ... Attracted by “'toll-bait.”
3716 "t 74 50 | Unknown. 3 achonls.. At distance from vessel,
13T 44 30 . 74 38 | Porpoises . School . Harpooned one specimen.
L 47 44 30 74 38 | Mackerel . ..do . Encountered by vesaol.
39 36 i 7245 [...do .. ..., o il : Reported by schoonor A¢-
: wood.
40 38 71 40 i Porpoises ... .ol Captured one specimen,
Oft Brenton'a Reet.| Fiah oggs .. ... 2.;0 000...... Between reof and Sako -
I not River.
10 47 70 52 | Schooling fish.{ 20 schools...| Between lat. 40° 47/ N, long.
700 52’ and lat. 40" 50,
| long. 700 46°.
40 43 i 70 32 | Porpoises.....| School ...... With school of blackfish.
Tarpaulin Cove...| Mackerel ..... ceeto . -| Inside harbor.
25 miles east of | Menhaden ... f....d0 ....... Captured by Nellie M.
Barnegat. Howe.
Qff Block Island...; Mackerel ..... 1,500 large..[ Captured by schoonor Ae-
tive.
cedo coiiiianl, ceerdo coiieelo| 4 barrols.. .. Captured by schoonor Col.
“rench.
35 miles off Tire |....do .........| 60 barrels...| Capturod by schoonor
Island. David J. Low.
‘Farpaulin Covo...| Alewives. ...| School...... Reported by schooner
: James Dyer.
140 47 i 70 20 | Mackerel ..... odo ool nml for, lmt ' misged."”
40 47 | 70 29 | Porpoisos . Several . Sooen from vessel,
Cox's Ledgo ..., Mackerel . Head of, On trawl-line.
3. SE, Block Id ! Menhaden Schools . Seen from vesscl.
4 m.oftf Montauk .[....do.... ceedo Do.
.| Porpoises ..do . Passing to eastward.
Mackerel .....[....do ... Seen tfrom vessol.
Manemsha Bight..|....do ......... 800 Iargo.... ’l'n‘!;nn lby schoonor Lizzie
Maud.
)2 3N PSR FR 2m. SSE. Bloek Id.[....do ..cceuee.. 50 barrels. .| Takeu by schooner Mertie
and Delmar.
M. Manemsha Bight ..} .. .do ......... School ...... Seon {roin vessel.

TaBLE 5. —Showing temperatures of air, surface and botlom water, cle., from April 17 to
June 13, 1838,

Iour. ‘ Position. | Tempetaturos.
Dopth ‘ . ;
Dot | | G Otpmrer
| AL | P.M. Lat. N, ,Long. W. oma). ; Bottom.
_—l__ ——— - _____; e [epe—— e e ——
! i
« O ’ " ' o] ’ o

00 76 02
00 | 75 45
00 ' 75 24
00 i 75 01
00 | 74 53
300" 7400
00 ! 74 54
5 00§ 75 02
00 | 74 55

Apr. 17
1

00 - 74 50 00
eeees 30174 30 00

. ceeeel BT 2900 T4 45 B0
24 ...... 6. 15 | 37 31451 74 39 00
25 h...... 3.30 | Capo Henry....... .
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TABLE 5.—Showing temperature of air, surface and bottom waler, ete.—Continued.

Hour. Position. | Dopth . ) ‘Com poratires.
Date. — — ' (fnth- (,hlum(‘mr of e
y i LW oms). hottoin. . : —
A.M.|P.M.! Lat. N. jLong. W. A’n'. Surfuace. | Bottom.
o 4 om0 o | o R
Apr. . . Hampton Roads. .j.ceeenee . . 43 79
S . 4w 52
52 54
52 64
48 Ht
GO . n3
[HU 04
52 54
LX) 5
55 56
65 i)
G0 66
65 56
63 57
72 625
/G 64
(] 51,6
56 50
55 48
55 48
53 47.5
62 47.5
--q0. 63 48
BRI [ PP 54 75
No bottom . ) [
R { U} PR 55 46
....... 50 40
Muddy 50 49
....do. 50 48
2| |..... 36 59 30 ....do 48 48
2 [ieeeenn 37 05 00 | 74 57 00 23 |....do. 49 485
2 37 05 00 | 74 57 00 —...do. 19 S5
2 37 03 45 | 74 48 30 . 46 48
3 36 58 00 | 75 04 00 46 48
3 3G 59 00 | 74 43 30 49 48
3 37 07 Q0 | 74 51 00 50 48
3 37 09 00 | 74 47 00 47 47
4 37 24 00 | 74 49 00 52 4
37 10 00 | 74 58 00 50 47
3G 54 00 | 74 48 00 51 48
36 52 30 | 74 54 00 53 48
o 36 62 18 | 74 57 00 H8 I 48
7.20 §...... 36 50 00 | 75 02 0V 52 48
...... 37 01 30 | 75 37 30 55 i 48.5
Capo Honry.....-- 63 I 59
linmpton Roads -.f.- 60 | 60
. 60 0
G5 €2
65 62
60 60
05 65
65 02
60 63
70 63
70 G2
65 | 2
70 62
[\1) ‘ 62
68| 6
65 62
N L D 65 61
Hamptou Roads . 08 64
...do .. . 69 64
..do . PP 69 65
37 00 00 ! 76 32 00 65 50
37 02 00 | 74 01 30 64 o6
37 03 30 ' 74 47 00 60 | 56,5
|36 50 00 | 74 43 00 61| o5
56 [
4 54 55
.......... fi%) 55
........ 55 ‘ 56
+ 74 50 30 06 ! bt
174 96 00 YR
, 74 14 00 50 ' 53,
| 7410 00 | s
38 36 30 | T4 12 00 50 it
38 36 30 | 74 10 00 | | 53
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TABLE H.—Showing lemperature of air, surface and botlom waler, ete.—Continued.

June

ITour.,

A M.

P

'(m (,.u Tead. -
O Brenton's Reo
R.

c..do...
.-i(.).al: 30

1 Wood's 1oll, Mass.

o

ceeddo Ll
ceedo,

Position.
Lat. N. {Long. W..
o ? " (; 7 g i
39 15 00 | 733 48 00

39 31 30 | 72 50 00
39 27 30 | 72 50 30
30 35 00 | 72 48 00 *
39 52 00 | 72 33 00 °
39 55 00 | 72 28 o0 .
49 56 00 [ 72 14 00
40 21 00 | 7247 W0
40 13 60 | 72 19 ©v0
7l 49 00

48 00

Nowport,
Iarbor.

70 55 00

40 50 00 | 70 46 00
40 47 00, 70 39 00
40 45 30 | 70 36 00
| 41 09 00 l 71 03 00
141 11 40 [ 71 01 00

coodoo.

"upantlin Co .
416 70220

© 40 28 30 . 69 49 30
, 40 42 00 ! G 53 00
40 22 00 1 70 04 00
40 13 00 | 69 58 00
40 37 30 . 70 53 00

40 57 00 71 03 00
O Newport Har-
bor.

...do
OfF Bronton’s Ree
OfF Block Island.
40 45 00 | 7t

I Depth

. (lath-
i oms).
I

3

3200 |

Block Id. Harbor. .j...

PO | [} DO

40 29 00 | 72 19 00 I

C

haracter of
bottom.

l{md

Temporatures.
)
Ajr, : Surface. | Bottom.
(3] Le] o]

Ho 1 52.5
Ho 50
45 ; 48
40 i 44,5
48 | 48
49! 48.5
50; 475
50 40
50 48
48 47. 5
5o 48.5

-655 40.6
55 51
47 50
55 54
55 55
b5 51
58 54
56 65
55 52
64 53
G0 52.5
60 2.5
69 52.5
55 53
(1] 53
H8 b3
54! 63
66 53
o4l 53
50 52,0
63 53
60 H3
56 52.5
50 54
50 60
&5 51
65 53
55 48.5
57 49
51 48
51 48
53 48

H 49
54 49
58 56
68 57
70 57
59 56
G5 67.5
G4 00,5
6hH ! 50.5
67 61.5
G4 57
59 | b5
56 52
57 . 50
57 53
57 53
G0 H4
04 63
58 58
(153 [3: T PO
69 b7
63l 8
68 58
8 55.6
67 08 40.1
02 65.5
04 56
GG 8
68 I 58.5 41.5




