REPORT UPON THE INQUIRY RESPECTING FOOD-FISHES AND
THE FISHING-GROUNDS.

By Ricuann RATHBUN, .dssislant in oharge.

FUR-SEAL INVESTIGATIONS.

In‘the Tast annnal report a brief aceount was given of the services
rendered to the State Department by the IFishh Commission in connee-
tion with the controversy respecting the sealing question in the North
Pacific Ocean and Bering Sea. During the summer of 1391, the
steamer Albatross was used to convey the Bering Sea commissioners
on the part of the United States to aud from the Pribilof Islands, On
Marceh 15, 1892, she was detailed to take an active part in the sealing
investigations, under the orders of the Sceretary of the Treasury, in
conjunction with the revenue steamers Corwin and Bear, which service
had not been completed at the close of that fiscal year.

During the swmmer of 1892, and again the following year, a very
caretul examination was made of the seal rookeries ou St. Paul and St.
George islands, by Mr. J. Stanley-Brown, then acting as a special Treas-
ury agent. Ilis work inclnded the prepavation of a sct of base maps of
both islands, on which the outlines of the rookeries were delineated,
and also the taking of a series of photographs illustrating the dis-
tribution and abundance of seals on prominent parts of each of the
rookeries. It was considered that the duplication of these graphic
records during a term of years would serve to demoustrate any changes
that might take place in the conditions and dimensions of the rookeries
and, consequently, in the size of the seal lerd.  The summer of 1893 was
the last preceding the mecting of the Paris Tribunal of Arbitration,
for whose consideration My, Stanley-Brownw’s results were especially
intended; but, appreciating the importance of further observations
in the same line, the Secretary of the Freasury recommended to Con-
gress that the work be continued under the direetion ol the Commis-
sioner of Fisheries. TFavorable action on this subject was taken in
connection with the suudry civil appropriation bill, approved Marelr 3,
1893, which also provided for investigations by the Fish Commission
relative to the pelagic habits and distribution of thoe fur seal.

The assistant in charge of this division continued to he occupied
during the first two or three months of the cuwrent year in preparing
material for the Bering Sea case, respecting the character and condition
of the more important Gisheries in foreign countries and the methods
there pursued for their protection and improvewment,.
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OPERATIONS OF THE STEAMER ALBATROSS IN THE NORTH
PACIFIC OCEAN AND BERING SEA, '

Atthe beginning of the year the steamer Albatross, Commander Z. L.
Tanner, U, 8, N., commanding, was still on duty under direction of the
Secretary of the Treasury, being at Port Townsend, Wash,, where she
ha 1 recently arrived after coaling at Departure Bay, British Columbia.
She left the former place on July 1 for Unalaska, but unfortunately
(owing to continuous sea service for a long period, much of the time
under trying circumstances as regards sea and weather) her boilers
were in bad condition, and in several other respects the ship needed
a thorough overhauling. Ten days were consumed in making the
passage to Unalaska, where it was found imperative to order o board
of survey, which found the boilers unsafe for further use. Temporary
repairs were begun at once, to permit of the ship’s returning to San
Francisco, but several weeks were required for their completion.

The unfinished work which the Albatross had been expected to carry
on was assigned to the revenue steamers Corwin and Rush, to which
Mr. C. H. Townsend and Mr. A, B. Alexander were transferred to serve
as naturalists, and also two seal-hunters and the necessary appliances
for conducting the investigations. Taking advantage of the delay, Prof.
B. W. Evermann, then acting as chief nawuralist of the Albatross, and
Mr. N. B. Miller, laboratory assistant, were dispatched to the Pribilof
Islands, where they made a careful inspection of the seal rookeries and
obtained an interesting series of photographs bearing upon the same.

On August 3 the Albatross loft Unalaska, having in tow a British
schooner which had been captured while engaged in pelagic scaling in
Bering Sea, in contravention of the provisions of the modus vivend:
then in operation. After delivering this prize at Sitka, she proceeded
to Port Townsend and thenece to San Francisco, which was reached on
September 3. By direction of the Secretary of the Treasury the con-
trol of the ship reverted to the Fish Commissioner at the close of August
31, while still upon her passage, having up to that date been in tho
service of the Treasury Department for a period of 5§ months, during
which she visited 26 ports and steamed a distance of 14,848 miles,
mostly in northern waters. In order to put the ship in suitable condi-
tion for further service it becane necessary to provide new boilers and
to make many alterations and repairs, which were not fully completed
until the following April. Beginning on the 25th of that month, a
successful trial trip was made, lasting three days, in the course of which
investigations of the sea bottom were carried on off Monterey Bay.

On May 13 the President directed that the Albatross be placed under
the orders of the Secretary of the Navy, for assignment to duty in
connection with the sealing patrol flect in the North Pacific Ocean and
Bering Sea, composed otherwise of cerfain naval and revenue-marine
vessels. It was arranged, however, that her commanding officer should
reccive his customary instructions relative to fishery and fur-seal inves-
tigations, which were to be carried out so far as the special duties
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33‘1?})‘:2“153‘ oligl?n\tl:]e shri p\ would permit, The patrol .ﬂeet rendezvoused
finished oo SL‘I} , Wash., wh(.erfs th(: Alba(?-oss arrl‘ved May 24. She
‘lol‘t-ll\vurdi) [;ﬁ “t’ C‘”“"{i, Bl‘ltls]l Columbia, May 31, and proceeded
of the chifX 0 e %mssz}ge inside of Vancouver Island 't? the open wrfters
fleot wér(e sobl' cc‘}-n, where her patrol work began. The vessels of 'the
vessels bous ((1 isposed as to cover the track <‘)f the seal herd and s'cahng
route whic]l 111.()rth, but the {Ubatro.\;s was given the western or oft-shove
and n’one wl p ‘Llc)e‘d lier outside of the usual course t‘-ulicnrby.thc seals,
Tho fipst 0:‘0 ?‘ served between Vancouver Island and Kadiak.
Portlock B .(i;L ing vessel was 0u0011|.1t;ered off the southern edge of
From this E)L(l)l ,t and St. Paul, on Kadiak Island, was reached .I}lxle 7.
the Westw‘ll[- dmb’ m_’ t,'he following flﬂy, the Albatross began working to
ing them (m D ourding such pelagic sealers as wero met with and warn:
‘Bl'itain ’;“d 1.;Llccordz.mce with the teu_lp.orm‘y agreem'cut betweejn Great
tions in(B ! 1e I{mt;ed Stutes‘, tp refrain from c.urryl‘ug on t.heu_' opera-
Where the 01’111'{.\; Sea. On arriving at Sand. Pomt,.bhuumgm Islands,
yet l‘eache:ed]mg Vessels‘oftgll congregate, it was found jr,hat none had
ass, and ; 1 that plucg. (,outfnumg to the wpstwm-d as far as Amulkta
for ¢ (’) Al dxere entering Bering Sea, t,h.e ship pl'.oceeded to Unalaska
e wa 'an tllquce 'ret.urued to Sand Point, boa‘rdmg several vessels on
Slime IJB’ one ot. which proxfed to be {tcod-ﬁshmg schoouer bound for
S ank, off the north side of Unimak Island.
harﬁgi-(; amo was speut among the Shumagin Isla;nds, and tll(? prineipal
Seetro g (;Sre v131t(.3d. Mist Harbor, on the east 81'(10 of N.agzu }slnud, a
advantamg C(ln?vttenlent anchorage, w.as surveyed for the 111'sp time, and
in fOI‘lnut%ollw.d:s takgn by the na,'turahsts_ at each stop to obt'.?m as ymch
of the re ioxdb DIOSSll?le 1'0‘81\0(5151?{1: the fishes and other marine animals
Ullzllaska,g X l(-i ﬂ;?avmg Sand I om.t on Juug 26, 'the ship pf'oceoded to
entorine {1; 111) ence along the Bering Sea side of the Aleutl‘zw Islands,
at mig & the 'a,mﬁc Ocean through Amukta Pass, near which she was
o dnight of June 30, the close of the fiscal year.
repa‘;::{:"nz?l ethc .loxfg delay in port, in consequence of the extensiv?
days at se(a au ecessary by previous service, the Albatross was ounly 75
9,610 miles 11;';"«;:’? ﬁle\)r’ear, but the distance steamed wmounted to
uring the.ﬁrsto - O v . Evermaun, who‘ actec{ as chief naturalist
left. tho shiy aft )c‘ulu:s'(, ‘Iﬂ«l-t?e o.n behalf oi.the lreasur¥ Depa‘rtment,
manent civ%li-;“ let' ltlls fettf‘m f:l om A\Iuska, in Au‘gust, 1892, The per-
AL, Alemn(i ‘ h‘i ‘uotx?nste of (Jhrurles II Townsend, 11;1111}‘;\115‘9;
The two %(;rm(;l, ?.le,ly ‘U.xpfl‘t; and N, B. Miller, 1ab9mtory assistant.
of 1892, but wer;v\(;}i(tll;miﬁledllbl% Ltto .I?V‘;llu}; vessels du.rmg the summeor
No trawling or hdro mf] : ( 7’0)5‘.;{ « urmg ?]‘1'0 remainder of t,h.e year.
observationg were vontil(:) ’A:lul P“); y 1. 'j IetGOI‘OIOgI.cal and densty
record was kept of a,/ll su;fu‘i " H')W?r?f,\(' WP .the e“t‘?e year, and a
Sea. Tull dotails of .4 Aco a;x'xm"x tx‘ leﬂl(l ('lmft; nm'terml‘ observed at
of Commander Tanter fOI_’el:a ions of the §h1p ate given in the report
y forming an appendix to this voluwme,
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INVESTIGATION OF FISHERIES IN WATERS CONTIGUOUS TO
CANADA AND THE UNITED STATES.

By an exchange of notes between the Government of Great Britain
and that of the United States, an agreement was reached on December
6, 1892, which provided for the appointment of a joint commission of
two experts, one on behalf of cach government, to consider and report
to their respective governments, jointly or severally, concerning the
regulations, practices, and restrictions proper to be adopted in concert,
on the following subjects:

1. The limitation or prevention of exhaustive or destructive methods of taking
fish and shellfish in tho territorial and contiguous waters of thoe United States and
Her Majesty's possessions in North Ameriea, respectively, and also in the waters of tho
open seas outside of the territorial limits of either country to which the inhabitants
of the respective countries may habitually resort for the purpose of such fishing.

2. The prevention of the polluting or obstructing of such contiguous waters to
the detriment of the fisheries or of navigation.

3. The close seasons to be enforced and observed in such contignous waters by the
inhabitants of both countries, as respects the taking of the several kinds of fish and
shellfish.

4. The adoption of practical methods of restocking and replenishing such con-
tiguous and territorial waters with fish and shellfish, and the means by which such
fish lifo may be therein preserved and increased.

It was furthermore provided that—

The commissioners to he so appointed shall meet at tho city of Washington
within three months from the dato of this present agroement, and shall complete
their investigation and submit their final reports thercot to the two governments,
as herein provided, within two years from the dato of their first meeting.

The contracting governments agree to place at the service of the said commission-
ers all information and material pertinent to the subject of thoir investigation which
may bo of record respectively in the oflices of the United States Commission of Iish
and Fisheries and in the Department of Marine and Ilisheries of the Dominion of
Canada; and, further, to place at the disposal of said comluiésiuuers, acting jointly,
any vessel or vessels ol oithor of the said fish commissions of the United States and
Canada as may bo convenient and proper to aid in the prosecution of their investi-
gation in thoe contiguous and adjacent waters aforesaid, * *

The two governments agreo thit so soon as the reports of the commissioners shall
be laid before them as aforesaid, they shall consider the same and oxchange viows
thercon, to the end of reaching, if cxpedient and practicable, such conventional or
other nuderstanding as may sutlice to carry out the recommendations of the commis-
sioncers, by treaty, or concurrent legislation on the part of the respective govorn-
nients, or the legislation of the several States and Provinees, or both, as may ho found
most advisablo; but nothing herein containoed shall be decmed to commit cither
government to the resnlts of the investigation hereby instituted.

The two represontatives appointed in accordance with the foregoing
agreement were, on the part of Great Britain, Dr. William Wakeham,
of the Department of Marine and Fisheries of Canada, and, on the part
of the United States, Mr. Richard Rathbun, of the United States Fish
Commission.  Their first meeting was held at Washington, on March
2, 1893, at which Dr, Wakeham was accompanied by Mr. R. Venning,
of the same department as himself, Dr. Hugh M. Smith, of the United
States Fish Commission, actiug with Mr, Rathbun. At this coutference,
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which continued several days, the scope of the inquiry contemplated by
the agreement and the plaus for cavrying on the necessary investigatious
were discussed in full, and arrangements were also made for beginuning
upon the field work as soon as the season was sufficiently advanced.

The waters covered by this agreement are not only very extensive
and diversified, but they afford some of the most important fisheries of
the world, in the preservation of which both Canada and the United
States have o wutual interest.  With respeet to the open waters of the
Atlantic coast it was decided that the mackerel fishery, which is carried
on continuously from off Cape Hatteras, North Caroling, to the mouth
of the River St. Lawrence, was the only one demanding immediate
attention in this connection. At the mouth of the Bay of Fundy, about
Eastport, Me., and the neighboring islands, are several marine fisheries
which overlap the boundary line. Next come the rivers St. John and
St. Croix, flowing in part between the Province of New Brunswick and
the State of Maine. Following in succession are Lalke Mempbremagog,
Lake Champlain, the upper part of the St. Lawrencoe River, and the
entire chain of the Great Lakes, except Lake Michigan, which is entirely
included within the territory of the United States. A short distance
to the westward of Lake Superior are Rainy Lake and the Lake of the
Woods, both situated on the northern border of Minnesota and finding
an outlet northward into Lake Winnipeg and thence into JTudson Bay.
Farther to the west there are no important waters until we reach
the Columbia River, where it crosses the boundary into Washington.
Tinally, on the Pacific side, are the extensive sounds and straits
between British Columbia and the State of Washington, still only
slightly developed except as regards the cateh of sahnon,

As it was evident that the members of the joint commission would not
have the opportunity of inspecting personally in detail all the fisherics
on which they were expected to report, it was arranged on the part of
the United States Fish Commission to send out several field parties to
make special studies respecting some of the move difticult problems
bresented. The schooner Grampus was detailed to investigate the
ofishore or purse-seine mackerel fishery from the time of its commence-
ment at the extreme soutl, as had been done in former years, but in
accordance with a more comprehensive plan of operations; an assis-
tant was stationed at Fulton Market, New York, to inspect all mackerel
Lrought, there Doth by the purse-seiners and from the nets along the
Coast, the owners of many of the latter being also supplied with blanks
On which to record their eatch of this species; and the assistants
at tire Woods Iole station of the Commuission were charged with the
Study of the breeding and other habits of the mackerel in the neigh-

oring region, which is especially well adapted for observations of that
kind, A party wag also established at Ilastport, Me., and another on
Lake Erie, while the steamer Albatross was directed to investigate the
gou_“d"“'y waters on the western coast at such times as her regular
uties would permit.
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The members of the Commission, together with Mr. Venning and Dr.
Smith, met at New York on June 2, where they began their inquiries
respecting the mackerel fishery. From there they proceeded to Woods
Hole, Mass., and thence visited all the more important fishing ports on
Cape Cod. Subsequently a few days were spent in Boston and Glou-
cester, Mass., and Portland, Me. At all of these places interviews were
held with the fishermen, the shore apparatus of capture was visited and
many mackerel were examined., At the close of the fiseal year the
party was at Eastport, Me., from which place it was planned to go to
the Gulf of St. Lawrence. )

OYSTER INVESTIGATIONS AND EXPERIMENTS.
CHESAPEAKE BAY,

The oyster survey of Mobjack Bay, begun in May, 1892, was continued
during most of the following summer, being completed about August
20. The delineation of the oyster beds and of the areas of scattered
oysters in the open waters of the bay, by means of the launch Petrel,
was finished carly in July. The dredging work was then immediately
taken up by the steamer Fish Hawk, Lieut. Robert Platt, U, S. N.,
commanding, having for its object to determine the actual condition of
the oyster beds, including the number of oysters of different sizes to
each square yard of bottom. Subsequently the steamer Fish Hawlk
proceeded to Tangier Sound, on the east side of Chesapeake Bay,
where extensive investigations had been carried on the previous year,
and repeated its lines of dredgings over the principal beds, in order to
ascertain what, if any, changes had taken place in their condition
during the intervening twelve months. While the dredging work was
in progress the launch Petrel continned the oyster survey up the four
rivers tributary to Mobjack Bay, the Iast, North, Ware, and Severn.
Signal stations had first to be established, followed by a triangulation
of the streams as far as was considered necessary, after which the
location and extent of the natural oyster beds were determined.

The assistants of the Fish Commission who were engaged npon this
inquiry were Mr. John D. Battle, in charge, Mr. W. ¥, Hill, and Mr.
B. L. Hardin. As soon as this party returnced to Washington the
construction of the charts to illustrate the results of the investigation,
as well as the compilation of the data velating thereto, were pushed
rapidly to completion, and copies of the same, together with the cor-
responding charts of Tangier and ocomoke sounds, based upon the
surveys of 1801, were supplied, at an early date, to the government
of Virginia, to serve as a basis for establishing the outlines of the
public oyster-grounds in those parts of the State waters to which they
related, after the manner described in the last annual report. A steam
launch was also provided for the use of the State party engaged upon
this work., That the assistauce rendered by the United States Fish
Commission in this connection was of great value to the State anthor-
ities of Virginia and was duly appreciated by them may be judged from
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the following extracts from two letters received during the year from
the engincer in charge:
The steam launch furnished by the United States Fish Commission and the copics

of the records of that Commission have alono enabled me to finish the work in
Langier and Pocomoke sonnds in a short time.

* X » . » » * »

The charts showing the legal boundaries of the natural oyster beds of about hiulf
of the Virginia waters have been published. I should never have been able to
Accomplish this without'tho assistance rendered by you.

The inquiries respecting the food of oysters and the relations of
oysters to their environment, by Dr. John P. Lotsy, of Johns Hopkins
Universil.y, the plans for which were referred to in the last report,
were commenced early in July, 1892, and completed the latter part of
September. These researches were carried on in the vicinity of
Hamypton, Va.

GALVESTON BAY, TEXAS.

In the early part of the summer of 1892 word was received of a sud-
den and extensive mortality among planted oysters in Galveston Bay,
Texas, and an inquiry into the causes thereof was requested. One
company alone had made plantings on 480 acres of bottom of empty
oyster shells and seed oysters a year or so old, the latter growing
rapidly and the beds being in a prosperous condition as late as the
close of April, 1892, During May, however, the oysters began to die
Without apparent cause, and a month later scarcely anything but
empty shells were left upon the ground where a yield of over 300,000
bushels had been expected the following winter. The mortality was
not confined to this particular planting, but was said to have extended
also to the wild oysters in other parts of the bay. In August Mr.
John . Battle was detailed to investigate this matter, and at the
Same time to make a general examination with respect to the oyster
resources of the region, to serve as a basis for possible future inquiries
On amore extensive seale.  Only a short time was spent upon this work,
but considerable information was obtained.

_ With regard to the question of mortality, the subject was studied
from several standpoints. Too great an influx of fresh water has been
Considered a frequent cause of such destruction. However, the only
Sources, exeept seepage and local rainfall, from which a supply of fresh
Water can reach Galveston Bay are the San Jacinto and Trinity rivers,
both of which are relatively small as compared with the main body of
the.b;],y. The Trinity drains quite an extensive territory, while the San
Jacinto does not, but the fresh waters coming from both of these rivers
;"(let and merge into each other and flow over Rediish Bar into the
ower part of Galveston Bay. Genezal inquiries made te ascertain if
El::‘i:eh?;,l\mel} an unusual minfall‘and freshet in these rivers af orj‘ust
Ore the period when the mortality on the planted grounds was first
:;I(T)itézegf tgmded negative results. According to the records in the
¢ Weather Bureau in Galveston, however, there had been
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an average rainfall duving April and May, and in March only an inch
more than the average. During the same period there had also been
some strong northwest and southwest winds,

Although Mr. Battle’s visit was made daring the dry period of the
year, e undertook to ascertain by density observations the point
nearest to the planted grounds where frexh water coulid then be found,
both at the surface and the bottom, A line of such observations was,
therefore, run up the bay in a general northwesterly direction, from oft
the foot of Tremont street, Galveston, and over the planted grounds to
the month of the San Jacinto River, a distance of 25 miles. At the
foot, of Tremont street the specific gravity was 1.017 at high water, and
1 mile farther, 1.0166.  On section 1 of the planted beds it was the same
as the last, and on section 8, three-fourths of a mile away, it amounted
to 1.0164. Beyond the arca of the planted grounds the observations
sneceeded one another as follows:  About 1 mile WNW. of the west end
of Pelican Island, 1.0147; about I mile 812, of Half-Moon lighthouse, high
tide 1.015, ebb tide 1.0142; about 200 yards from Ialf-Moon light-ship,
1.0144; about 1 mile NNE. of Dollar Point, cbb tide 1.0132; about 2
miles south of Redfishlight-house, ebb tide 1.007; Redfish Beacon, 1.0036;
about 400 yards S, of Northwest Beacon, 1.002.  Tive subsequent sta-
tions were made, the last about 1 mile N, of Red Blnfl Buoy, where the
water was practically fresh both at the surface and bottom.

Information was furnished to the effect that the water in the bay is
never fresher than at the time of year when this examination was con-
ducted, but Mr. Battic is inclined to doubt the correctness of this view
as not being based upon scientifie obscrvations, and, moreover, the
occurrence of any particular freshet having its orvigin from 25 to 30
miles away might easily escape detection by those living along the sea.
Such a freshet would undoubtedly bring the fresh-water point much
nearer to the Gulf and might radically atfect both planted and natural
oyster beds,  Iven if the salinity of the water is as great at all sea-
sons as it was in Aungust, Mr. Battle thinks his observations clearly
demonstrate that it would be the height of folly to plant oysters north
of Redlish Bar. Empty shells are mueh more numerous than living
oysters on this bar, and be has no donbt that fresh water was the main
factor in their destruction, An oysterman of long experience in this
region recalls that oysters have twice been destroyed in Galveston Bay
within the past twenty-five years, once by fresh water and again during
the great southeast storm of 1875, which Iasted several days and swept
everything before it.

Mr. Battle next made a critical investigation of the planted beds and
of the natural beds nearest to them, with the object of determining
their relative condition as to mortality and the eharacter of the bottom.
Samples were obtained by tonging from all of the eight seetions of the
planted ground. The total amount of material brought up was 13
bushels, which contained 46 adult oysters and 992 spat.  The oysters
were generally in groups or clusters, seldom single.  The living adults
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seemed to be in as good condition as those examined on the natural
beds, and the spat was still attaching and thrifty. Drawbridge Reef,
about 24 miles southwest of the planted beds, which was next examined,
is one of the best grounds as regards quality of oysters, but it has been
overfished. It showed no signs of any special destruction which could
be attributed to a late cause. 1t occupies a stable shelly bottom where
the observations were made. On Blind Shoal Reef, another shelly
bottom, about a mile northwest of the planted grounds, dead shells were
more numerous, which may indicate o greater mortality, and the oyst(njs
were not so finely shaped as those on Drawbridge Reef. This bed is
nearer the fresh-water point, but the density determinations were as
high a5 1.0126 and 1.013. The oysters on ITalf-Moon Reef, judging from
the shells, show some deaths which may have been of late date, but not
enough to assign any other cause for mortality than that of old age and
the usual casualties.

Finally, the character of the bottom on the planted beds was tested
by means of a sounding pole, which showed it to be generally soft, a}l(l
in some places very soft. The pole wonld usually go down very easily
A distance of 10 to 12 inches throngh the mud before it reached a
hardey substratum. Several times shells vere felt at a depth of 10 or
12 inchcs, apparently resting on this substratum. Judging from the
Softness of the bottom and the mud-stained condition of the shells, Mr.
Battle is led to believeo that mud has been a factor which will account
in part for the destruction of the planted oysters. The general trend
of the currents over these beds is southeast and northwest. One may
Teadily conceive that strong northwest winds, which have a sweep
down the bay from the mouth of San Jacinto River, would affect objects
lying on the bottom in shallow water. It would naturally impart a
Motion to them and cause them gradually to sink. It is reasonable to
Suppose also that this disturbance would make the water very thick
f\'ith suspended mud, especially that part ot it near the bottom and
Mmediately surrounding the oysters, and if continued for any length
of time would result in great injury to the beds. Southwest winds
Would have a similar but less effect, for the reason that they do not
have the same sweep.

Comparing the general character of the bottom of the natural beds
With that of the planted grounds, it will be found that the former are
much more stable, owing to the yearly aceretion of shells on whiclh the
living oysters grow. The plantings already made on the artificial beds,
amounting to 400 bushels to the acre, may possibly furnish a foundation
Which will render the bottom more stable and result in the formation
of a continuous oyster bed in the course of time, and the chances of
Suceess in that direction would be greatly heightened by the addition
of more shells,

Within 13 miles of the planted area ave located mills for the manu-
facture of creosote. It had been conjectured that the refuse from these
mills might have been responsible for at least a part of the mortality






