REPORT ON THE DIVISION OF METHODS AND STATISTICS OF
THE FISHERIES.

By Hugu M. Smrrn, Acting Assistant in Charge.

ORGANIZATION AND FUNCTIONS OF THE DIVISION.

Thefollowing report, embracing the operations of this division during
the fiscal year 1892, is respectfully presented. The administration of
the division affairs daring this period continued under the nominal
direction of Capt. J. W. Collins, who was the assistant in charge. His
designation, however, in August, 1890, as representative of the U. S.
Commission of IFish and Fisheries on the Government Board of Control
of the World’s Columbian Exposition, had necessitated the withdrawal
of much of his attention from this division, and the supervision of the
oftice duties and field investigations largely devolved upon the writer.

The establishment of a division having for its purpose the considera-
tion of various questions connected with the economic fisheries, but
more especially the statistics, methods, and relations of the industry,
was achieved at a comparatively recent date in the history of the Com-
mission, although from the outset the subject received such attention
as the means would permnit and important contributions to a knowledge
of the commercinl fisheries were brought out during the years preced-
ing the formal organization of this branch of the service. At an early
period the necessity for having statistical data was fully appreciated,
and Prof. Baird undertook a number of minor inquiries directed to the
statistical aspects of special fisheries and regions. The taking of the
census of the fisheries in 1880 devolved on the Commission; and, under
the direction of Dr. G. Brown Goode, the first reliable and satisfactory
census of our fishing industry was then given to the country. From
1880 to 1885 a small sum was annually appropriated by Congress for
carrying on statistical work. For the fiseal years 1886, 1887, and 1888
no special allotment was made by Congress, the general appropriations
for the Fish Commission being apportioned among tlie various branches
of the work at the discretion of the Commissioner. Under this arrange- -
ment the study of the fisheries received more substantial recognition
than had previously been accorded. The organization of u separate
force for the collection and compilation of statistics and their incorpora-
tion in descriptive reports may be said to date from 1886. 1t was not
until the following year, however, that the establishment of a distinet
office for this work was consummated, aud it was not until 18388 that
this division was specially noticed and appropriated for by Congress,
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The nature and scope of the work included under the functions of this
division wmay be thus swmmarized:

(a) A general study of the cconomic ocean, coast, river, and lake
fisheries of the United States in their statistical, historieal, and other
aspects.

(J) A study of the vessels, boats, apparatus, and methods employed
for the purpose of ascertaining those which are most effectual and eco-
uomical, of suggesting improvements, and of discouraging the use of
forms of apparatus and methods of capture that are unnecessarily
destructive.

(¢) An investigation of the fishing-grounds resorted to by American
fishermen, with a view to ascertain their resources, the scasons of
abundance of the fish and other water products occurring thereon, and
the effects of present and past methods of fishing on the supply.

(4) A consideration of the economic and social conditions of the fish-
ing population, their ndationality and nativity, wages, disasters, ete.

(e) An investigation of the methods of curing, freezing, canning, and
otherwise preparing fishery products for market, the offering of sugges-
_tions for the utilization of fish and other aquatic animals that are now
regarded as of little or no value and are usually thrown away or sold
at nominal prices, .

(f) An inquiry into the condition and extent of the wholesale trades
in fishery produects, the sources of supply, the principal lines of distri-
bution, and the means and methods of transportation.

(9) A consideration of the international relations of the fisheries and
the collection of information bearing on questions involving the privi-
leges, movements, treatment, expenditures, ete., of American fishermen
in foreign waters and ports.

(k) The dissemination among the fishing interests, either by corre-
spondence or printed reports, of information intended to promote the
industry; the preparation for State fish commissions or other State
officers of special reports illustrating the fishery resources ot the States.

(¢) The determination of the results of artificial propagation and of
legislation on the abundance of fishes and otber economic products,

While the functions of the division are sufficiently well marked, they
nevertheless, in certain lines, necessarily overlap those of the Division
of Fish-culture on the one hand and the Division of Seientific Inquiry
on the other. The determination of the results of artiticial propagation
and of the necessity for its inauguration naturally fall to its considera-
tion, and in the investigatious of the past and present extent of the
fisheries it has always been the aim to bring out these points. In the
consideration of the economic resources of the fishing-grounds, of the
movements and abundance of food-fishes and other aquatic products,
and of other subjects connected with the objects of commercial fish-
eries, the division approaches the limits of the Division of Scientific
Inquiry, but rather supplements than encroaches upon the functions of
that branch of the Commission’s work,
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In the prosecution of its inguiries having in view the collection of
data bearing on the foregoing topies the division depends almost
wholly on the personal field investigations of its agents. While in a
few instances the use of circulars and schedules has been resorted to
in the prosecution of minor inquiries by mail, they have generally
failed to give satisfaction, and, in the Interests of completeness and
aceuracy, they are utilized only when other methods are especially
contra-indicated, by reason of the expense ivvolved, ete.”

The prominent feature of the organization of this branch is the corps
of agents whose active service in the field constitutes the chief work
of the division and affords the principal basis for the preparation of
reports on the various phases of the fisheries and furnishes ground for
the intelligent comprehension on the part of the Commission of the
condition and needs of the industry.

The nuwber of field agents now authorized by Congress is five. By
reason of previous practical connection with the fishing industry, and
by virtue of lengthy service in their present capacity, the ageuts are
able to bring to bear on their work an invaluable knowledge of the
fisheries and of the best methods of conducting the canvass that
greatly contributes to the relinbility and completeness of the investi-
gations. The repeated personal visits of the agents to fishing com-
munities enables the Commission {o maintain close relations with the
principal fishermen and fish-dealers of thie country, and facilitates the
collection of more satisfactory data than would be possible under any
other circumstances. ,

In gauging the work of the division, and in placing a proper estimate
on the results accomplished, it is a matter of importance to take into
account the small force available for field and oflice duty and the
lHmited means at hand for.carrying on investigations of the extended
scope occasioned by the nature of the subject uuder consideration, as
previously outlined. Aun arrangement intended to place the division
on an idecal basis, which would permit an annual or biennjal study of
the entire fishing interests of the country and the prompt issuance of
reports thereon, would require a field force at least four times as large
as the present one, & corresponding increase in the number of clerical
assistants, and an appropriation of about twice the amount avail-
able for the year 1892, The sbore line of the States bordering on the
coast and the Great Lakes is nearly 30,000 miles in length. "The ean-
vass of this extensive territory can, with the present force, be accom-
plished only once in three or four years, a definite geographical section
or special branches of the industry being covered each year until the
whole is completed. During the continuance of present conditions the
work will necessarily have to be carried on along the same geuneral
lines which have heretotore been abserved.

It is gratifying to be able to note that the usefulness of the division
is being yearly increased, as the working forces become better trained
in the field and office duties, and as a result of the accumulation of data
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that puts the office in position to fully and promptly comply with the
demands that are continually made upon it for information con-
cerning the fisheries; so general and comprehensive have been the field
inquiries prosecated, that there are few phases of the commercial fish-
eries, or few questions that can be propounded regarding them, that are
not covered by the office records.

The principal subjects that come up for notice in this report are: A
history of the seope and conduct of the field investigations undertaken
in 1891-92; a review of the results of those investigations; an account
of the reports published by the division during the year; relations
with the Eleventh Census; a consideration of the prominent events con-
nected with the commercial fisheries, including the present counditions
of the principal branches of the industry, experiments with new types
of apparatus, international questions relating to the fisheries, ete.; and
recommendations for the future conduct of the work of the division.

INVESTIGATIONS OF THE STATISTICS AND METHODS OF THE
“ FISHERIES.

In planning for the field investigations to be undertaken by the divi-
sion in 1891-92, the determining consideration in the selection of the
regions to be canvassed was the date of the last inquiries in the sev-
eral sections of the country. The fisheries of the New England and
Pacific States had been studied in 1889, and those of the South Atlantic
and Gulf States in 1890 and 1891; but no investigation of the Great
Lakes had been made since 1883, and the Middle Atlantic States had
not been covered since 1888. It was in these regions, therefore, that it
was decided to place the field force, although there were other cousider-
ations, in addition to time, that prompted the selection of these sections.
A minor inquiry was also made in Albemarle Sound and some of its
tributaries, in North Carolina, and the regular investigations here-
tofore carried on by local agents at Boston and Gloucester, Mass., were
continued.

THE GREAT LAKES.

When, in 1885, the Fish Commission conducted a comprehensive
inquiry into the fisheries of the Great Lakes, it was found that the
industry was in a flourishing condition, and the yield was probably
greater than in any previous year. The results of that investigation
were embodied in a report,* to which recourse should be bad for a
detailed account of the history, methods, and statistics of these fisheries.
In 1891 the time was thought to be opportune for another canvass of
this region, which was accordingly undertaken in the first balf of the
fiscal year. Messrs, W. A, Wilcox and T. M. Cogswell were assigned
to Lake Superior; Ansley Hall, E. E. Race, and H. P. Parker to Lake

*Review of tho I'isheries of the Great Lakes in 1885, Compiled by Hugh M, Smith

and Merwin-Marie Suell.  With introduction and description of fishing vessels and
boats by J. W. Collins.
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Michigan; E. A. Tulian to Lake Huron; W. A, Wilcox to Lake St.
Clair and the St. Clair and Detroit rivers; Seymour Bower and C. H.
Stevenson to Lake Erie; and I. M. Smith and C. H. Stevenson to Lake
Ontario. Mr. Tulian and Mr. Bower, who were detailed from the
Division of Fish-culture, had taken part in the investigations of 1885,
and the office was fortunate iu again securing their services. The
preparation of the report covering this inquiry is completed and it is
therefore possible at this time to give an accurate summary of the
prominent features disclosed.

Since the inception of fish-culture on a large scale in the United
States the Great Lakes region has been a favorite and favorable field
for carrying on that work. very State having a frontage on the
‘lakes has appreciated the importance of artificial propagation in main-
taining and increasing the supply of food-fishes and has given its
appreciation practical form by establishing a board of fish commission-
ers and founding one or more hatching stations. The General Govern-
ment has also codperated with the States in every lake.

The species to which the greatest attention has been given are white-
fish (Coregonus clupeiformis), lake trout (Salvelinus namaycush), and
wall-cyed pike (Stizostedion vitreum). A knowledge of the present and
past abundance of these fishes becomes a matter of great importance,
the determination of which natarally falls to the consideration of this
division. Besides the fish now propagated there are others of growing
importance to which attention should be divected, in view of the prob-
able necessity at an early date of securing their preservation and mul-
tiplication by artificial means. Chief among these is the sturgeon.

A comparison of the present and past abundance of the whitefish is
not entirely satisfuctory and involves some elements of uncertainty,
There are at least five species of whitefish of commercial importance
occurring in the Great Lakes, viz, the common whitefish (Coregonus
clupeiformis), the lake herring or cisco (C. artedi), the bluefin or
blackfin whitefish (C. nigripinnis), the Menominee or round whitefish
(C. quadrilateralis), the whiting, or Musquaw River whitefish (C. lalbra-
doricus), and the tullibee, or mongrel whitefish (C. tullibee). While all
of these are not of marked economic value, at least three are taken in
considerable numbers, and the others occur in greater or less abun-
dance in some lIakes. The superficial differences between some of these
are not very pronounced and not always recognized by the fishermen
and others. It therefore happens that inmaking returns of fish taken
a fisherman may give a number of species under the general name
of whitefish, and being thus recorded an incorrect idea is formed of
the abundance of Coregonus clupeiformis in a certain lake or place.
There is every reason to believe that in 1880 several minor species of
Coregonus were recorded with the common whitefish; and it is known
that in 1885 the same thing was dono in some lakes, the species thus
combined with C. clupeiformis being C. nigripinnis and C. quadrilateralis.

The improper use of common names of fishes also makes difficult the
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institution of satisfactory comparisons between the abundance of each
fish at different periods; this applies with special force to the wall-eyed
pike (Stizostedion vitreum), called pike and pickerel, and the true pike
(Lucius lucius), called by the same names.

The following table shows in condensed form the extent of the fish-
eries of each of the Great Lakes in 1880, 1885, and 1890. The condi-
tions prevailing in each lake are, as a rule, so distinctive that a general
table of this kind conveys only an imperfect idea of the status of the
industry and of tbe nature of the fluctuations. It is scen, however,
that in 1890 the lake fisheries were somewhat less important than in
1885, but were much more extensive than in 1880, their rank being
determined by the value of the products. The returns for 1890 show
that 9,738 persons were employed in various capacities, 85,362,744 was
invested, and the value of the catch was $2,471,768. Compared with
1880, an increase has occurred in cach of these items; compared with
1883, there are to be noted a slight decrease in the number of .fisher-
men, a substantial gain in the amount of capital invested, and a decline
in the value of the catch. The details of these changes will be brought
out in the consideration of the fisheries of cach lake.

Comparative table showing the ectent of the fisheries of the (ircat Lakcs in 1880, 1885,
and 1890.

Tersons omployed. Capital invested. Value of products. *

Lakos. — - - —

1880. l 1885. | 1800. | 1880, 1885. 1890. 188, | 1885, 1890.
Superior ......| 414 914‘ 653 | $91,880 | $427,033 | $366,682 | $118,370 201,523 | $220,008
Miohiga 1,578 | 8.378 | 2,877 551,135 (1,757,831 1,437,224 | 668,400 | 878,788 | 830,465
Huron. 470 802 726 | 103,730 | 485, 549 | 408,858 | 105,277 | 276,307 | 221,067
St. Clair 356 272 611 | 40,580 | 251,081 210,145 | 36,273 | 40,193 T3, 577
rie. ... 1,620 | 4,298 | 4,482 | 515,100 [1,602, 138 12, 816,02 | 474,880 11,109, 006 | 1,000, 905
Ontario ....... 612! GU0 | 889 | 54,050 | 135,749 | 123,533 | 159,700 | 95,809 [ 124,786
Total ...} 5,050 | 10, 354 i 9,748 11,345,975 14, 520, 081 (3, 362,744 |1, 652,500 [2, 601, 866 | 2, 471,768

|

* The value of all secondary products omitted.

The variations in the yield of the principal fishes, considering the
entire lake region, may be seen from the following table. The species
shown separately are whitefish, lake trout, sturgeon, and lake herring;
other important fish, as pike perch and pike, deserve mention, but can
not be exhibited in this table, owing to the fact that they were not
geparately recorded in 1880.

Whitefish, which in 1880 constituted the chief part of the catel,
dropped to second place in point of quantity in 1885, and in 1890 were
surpassed in this respect by herring and trout. The decrease in the
output from 1885 to 1890 was about 30 per cent. Lake trout, which in
1885 exhibited a large increase over 1880, were taken in slightly greater
quantities in 1890 than in 1885, Sturgeon have steadily decreased,
the cateh in the decade in question being reduced over 40 per cent. A
prominent feature of the comparison is the largely augmented catch of
the lake herring and its assumption of the first position among the
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lake fishes. The yield in 1890 was three times as great as in 1880 and
nearly twice as great as in 1885, The combined production of all other
species was about the same in 1885 and 1890, which years showed about
double the output of 1880. The decrease in whitefish and sturgeon is
more than oftset by the increase in herring, so that the total catch in the
lake region in 1890 was over 14,000,000 pounds more than in 1885 and
about 45,000,000 pounds more than in 1880,

Comparative labl showing the producis of the fisheries of the Great Lakes in 1850, 1885,

and 1890,
——— ey e s T e
Species. | 1880. ! 1883, ! 1890.
j R R
! Pounds. Pounds. Pounds.
Whiteflah eeeeieneiiiiiiiiiiiiii e ceeeeeens| 21,463,900 18, 444, 004 12,401, 335
Lake trout .. 6, 80, 600 12,586,665 |, 12,800, 44)
Sturgeon.... 7,007, 383 7,147, 642 4,289, 75h
Herring ..... . .| 15,007,517 | 25,809, 458 48, 753, 349
Other ish .. c.vamniii it eenns 16, 348, 600 35, 894, 107 35, 563, 647
TOtal. ot e . 68,742,000 ; 99,842,876 113, 898, 631
{ §

LAKI SUPERIOR

The fisheries of this lake are less extensive than those of any other
member of the Great Lakes chain with the exception of Lake Ontario.
The fishing is practically confined to the taking of whitefish and trout,
the catch of all other species Leing insignificant. The season of 1890
was, on the whole, a satisfuctory one, and the output was fully up to
the average in recent years. It is therefore a favorable year with which
to mako comparisons with 1883 and on which to base conclusions.

Counsidered in the aggregate, a decline is to be noticed in the extent
of tho fisheries of the American shores of Lake Superior in 1890 as
compared with 1885. The decrease was most marked in the itemns of
persons employed and quantity and value of products. The relatively
slight decrease in the investment is explained by a large increase in
shore and cash property incident upon the establishment of large fish-
purchasing houses. An analysis of the returns indicates that the
decrease is more apparent than real and does not necessarily represent
a scarcity of fish. The decline in the fisheries has been practically
confined to Minnesota and has been due to a transfer of American
interests to the Canadian side of the lake.

The extent of the tisheries in the American waters of this lake in
1890 is shown in the three following tables:

Persons employed in Lake Superior fisheries.

Tow engagul, I\L\;lll‘}-
Vessel fishing. ..o r 58
Shoro fishing....... .. 517
Shore industries ..o 78

TOLRL. ot e 853
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Apparatus and capital employed in Lake Superior fisheries.

Items. }{:;;." Value.

Vessels (tonnage, 2566.70) . .c.veeenn .. e eeetessreceeececcecacecocacnesasessacasananan 8 | *$61,300
B 52T U D P 320 23,9706
L0 0 Y N
Pound nets..cevneeniniiiiaiiiiiiiiiiiiiinn
Seines .o..ovvnannnn
Fyke nets .....
Dip nets...
Spears. ..
Lines..........
Shore and acces
Cash capital..... . 69, 900

TOAL - e e eecee e ane e e ae e e e e e e ea e e aesneea e rnneaas e 360, 682

*Includes outfit.
Products of Lake Superior fisheries.
Specices. Pounds. | Value.

Terring, fIe8I - .ottt iiieeeeeiaen i eae e iieeaie e 199,121 $4, 610
Pike, fresh and 8alted .ooonooiiiii e 20, 362 1,134
Sturgeon, fresh 47,482 1,401
B YT R 3 T T R R ...l 2,065,030 72,430
Trout, 81 .« oeeeae e et . 548,348 15,771
Whitefish. fresh oo i ittt iraiee e Lob2,423,111 04, 612
‘Whitetish,snlted ..o.....oooiiiiiiiaiis ciiiaan e 790, 065 80,47H
Other fish, fresh and 8alted. ... cvinii i ettt et 16,473 629

bV PP 6,115,002 | 220,908

The fisheries in the Canadian waters of the lake in which Americans
are pecuniarily interested are of considerable importance, as shown by
the table. They are prosecuted with gill nets, pound nets, and fyke
nets, and the principal fish taken are whitefish and trout. In the year
covered by the investigation 1,137,387 pounds of fish, valued at $34,472,
were brought into the United States from these fisheries on the northern

and eastern shores of the lake.

v ' |
Boats, apparatus, etc. }\bl«lzl‘".: Value. Specion. . Pounds. ‘ Value.
Boats ...l 20 | $2,840 || Pike, fresh............. .. 8, (00 $240
Pound ncts. .. 22 5,050 || Sturgeon, fresh ..ol 36, 170 1,085
Qlll nets ... .. 322 10, 108 (| Trout, frosl.. 330, VU0 9, 900
1: vke nets V. 35 350 || Trout, salted.............. 20, 000 700
Shore property IO RN 8,750 || Whitefish, fresh .......... 687, vis2 20, 611
Cash capital "......... ... ._.l...... 13,700 {| Whitefish, salted.......... 56,185 1,036
Total investinent ..........[...... 41,698 Total.veeeuvennan.... ' 1,137,387 34,472

I

As has bfzen shown, the value of the fisheries of this lake in 1890 was
more than in 1880, but less than in 1885. The decrease between the
two later years was marked in every important tish and was especially

gerious in the case of whitefish and trout.
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Comparison of the yield of the fisheries of Lake Superior in 1850, 1885, and 1890,

Species. 1880. 1885. 1800,
Pounds. Pounds. Pounds,
Whitefigh.. 2,257,000 | 4,571,947 3,213,176
Herring ... 34, 000 324, 680 199,121
‘I'rout....... .| 1,464,750 | 3,488,177 2,613,378
E T Lo 3 PP PR 182, 760 47,482
LT TS L 60, 875 258, 216 42,835

L D PN 3,816,625 | 8,825,780 ‘ 6,115, 992

It can not be said that the decline in the fisheries of this lake has
been principally due to a noteworthy or permanent diminution in the
abundance of fish. While individual localities reported a scarcity of
fish in 1890, the general opinion was that the catch was fully as good
as it had been for a number of years. The diminished output appears
to have been due almost entirely to the following circumstances:

1. A change in the methods of preparing fish for market, as a result
of .the growing demand for fresh fish. In 1885 3,916,250 pounds of
salt fish were preparcd by the fishermen of this lake. In 1890 that
part of the yield sold in a salted condition amounted to only 1,378,261
pounds. As the best fish are usually salted only when they can not
be disposed of in a fresh state, it follows that an increasing demand °
for fresh fish and a dull market for salt fish will necessarily reduce
the output of localities that are remote from shipping centers.

2. As has been seen, considerable capital formerly devoted to the
fisheries of the American side of the lake has been diverted to Cana-
dian waters, under the provisions of the tariff law permitting the free
entry of fish owned by citizens of the United States. Several unfavora-
ble years and the supposed greater abundance of fish on the northern
side of the lake have caused some extensive dealers to transfer their
plants from American to Canadian ports, the home fishing being dis-
continued. The statistics show a decrease in the number of fishermen
and a corresponding decrease in the amount of apparatus in localities
from which wholesale purchasing houses have been removed.

Gill nets are the most important apparatus employed in this lake;
they yield much larger quantities of products than all other means of
capture combined. In 1890 they were employed from vessels to the
number of 1,318 and from small boats to the number of 4,656. The
aggregate catch was 3,778,012 pounds, valued at $133,636, of which
2,709,693 pounds, valued at $02,650, were taken in the shore fishery,
and 1,068,319 pounds, worth $41,086, in the vessel fishery, the last-
named figures representing only whitefish and trout.

Pound nets rank next to gill nets in the amount and value of the
fish taken, TFive-sixths of the quantity and value of the yiold consists
of whitefish. Trout and sturgeon are the only other fishes that are
important items in the catch. The results of the fishery in 1890 were
1,669,017 pounds, valued at $62,911.

None of the other forms of apparatus in this lake is very important.






